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Preface
Higher Education Going Online: The Challenges in India
Across the world, education has been drastically affected by the COVID-19
pandemic. Most instruction has moved online. Schools, colleges, universities
and research establishments have been shut for this semester and with no
idea of when it will be possible to safely reopen, the lockdown of education
may well extend beyond 2020. Where possible, higher education has gone
digital, and where not possible, as in practicals for example, it has simply
been put on hold.
In the wake of the pandemic, other countries have embraced online
education with mixed enthusiasm. Universities in the United Kingdom,
the United States have also announced that the coming academic year
will be held mainly online. At the same time, educationists and policy
makers advise caution: Online education has not lived up to its potential.
At least not yet.
Given our diversity in institutions of higher education — private and
governmental colleges and universities, research institutes, professional
colleges, State and central universities and so on — the Indian education
system has had a very heterogeneous response to the pandemic. The
reactions also reflect the contrast in rural versus urban infrastructure, the
variable quality of staff, and the diverse types of subjects that are taught.
There will be serious long-term effects considering the scale of the social,
political and economic changes that have been occurring these past
several months.
The NEP 2020
An unanticipated entrant into the various equations that are being
worked out now is the recently introduced National Education Policy
2020 that was introduced in Parliament in July 2020 and adopted by the
Government. Although written well before the pandemic, the NEP-2020
has much to say about online education in Section 24, a short summary of
which is given below.
The National Education Policy 2020 calls for carefully designed and
appropriately scaled pilot studies to determine how the benefits of online/
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digital education can be reaped. The existing digital platforms and ongoing
ICT-based educational initiatives must be optimized and expanded to
meet the current and future challenges in providing quality education for
all. The digital divide needs to be eliminated through concerted efforts. It
is important that the use of technology for online and digital education
adequately addresses concerns of equity. Teachers require suitable training
and development to be effective online educators. Aside from changes
required in pedagogy, online assessments also require a different approach.
Online education also needs to be blended with experiential and activitybased learning. The Policy recommends:
(a) Pilot studies for online education: Agencies, such as the NETF, CIET,
NIOS, IGNOU, IITs, NITs, etc. will be identified to conduct a series of
pilot studies, in parallel, to evaluate the benefits of integrating education
with online education
(b) Augmenting Digital infrastructure: There is a need to invest in
creation of open, interoperable, evolvable, public digital infrastructure
in the education sector that can be used by multiple platforms and
point solutions, to solve for India’s scale, diversity, complexity and
device penetration.
(c) Online teaching platforms and tools: Appropriate existing e-learning
platforms such as SWAYAM, DIKSHA, will be extended to provide
teachers with a structured, user-friendly, rich set of assistive tools for
monitoring progress of learners
(d) Content: A digital repository of content including creation of
coursework will be developed, with a clear public system for ratings by
users on effectiveness and quality.
(e) Addressing the digital divide: Given the fact that there still persists
a substantial section of the population whose digital access is highly
limited, the existing mass media, such as television, radio, and
community radio will be extensively used for telecast and broadcasts.
(f) Virtual Labs: Existing e-learning platforms will be leveraged for
creating virtual labs so that all students have equal access to quality
practical and hands-on experiment-based learning experiences.
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(g) Pedagogy and Evaluation: Teachers will undergo rigorous training in
learner-centric pedagogy. Appropriate bodies, such as the proposed
National Assessment Centre or PARAKH, School Boards, NTA,
and other identified bodies will design and implement assessment
frameworks
(h) Blended models of learning: Different effective models of blended
learning will be identified for appropriate replication for different
subjects.
These various initiatives and more need to be undertaken as soon as
possible. The NEP 2020 imagined that online education will be limited to
certain spheres instead of having the substantially wider applicability that
is apparent in the wake of the pandemic. The digital divide needs to be
addressed now, infrastructure needs to be augmented now, and the efforts
in pedagogy revision and teacher training is a current necessity.
When we started this exercise in April 2020, our aim was to be educated
by our colleagues about the issues that they faced as a consequence of the
abrupt move from the classroom to the internet. What is slowly becoming
clear is that the effects of this pandemic will last a substantially longer
time than had been anticipated, and moreover, the social, economic,
and political effects of the pandemic will also be substantial and in ways
that cannot be predicted just yet. Our call was for teachers and students
across India to share their experiences of education during the crisis and
to discuss their personal view of the future, keeping their institutions and
subjects in mind.
From a purely pedagogical point of view, it is clear that technology will
play a bigger role in education in the coming years. However, it will be
highly subject-specific. Courses that traditionally need a laboratory or
practical component are an obvious example where online classes cannot
offer an alternative. The adoption or integration of technology in education
depends on the specific institution and its location: there is a huge digital
divide in the country in terms of bandwidth and reliable connectivity, as
well as very unequal access to funding.
Beyond classroom lectures and courses, there has been a serious impact
on academic research in all disciplines. There is a need for close personal
7
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interaction and discussion in research supervision, and it is not clear when
and how doctoral research and supervision can resume. Research involves
interaction between neophytes and their mentors. In research, the role
of tacit knowledge is extremely important which can only be gained by
the young researchers in constant interaction with their mentors. How
can digital education be designed so that there is transmission of tacit
knowledge? In addition, the related economic crisis has consequences
for funding, both of research as well as for the maintenance of research
infrastructure. These are very long-term effects.
The hard truth
Some matters are self-evident. Not all students have equal access to
the Internet, and more than half in any class in any institution are
simply not able to attend lectures in real time for want of the required
combination of hardware and electrical connectivity in their homes.
Erratic network connection has also been a major hurdle for the students.
This is more pronounced in rural areas and non-metro cities, and for
lower income groups.
Most teachers in India view online instruction with caution. The shift
online is in response to a crisis and was poorly planned. Online teaching
is a separate didactic genre in itself — one that requires investment of time
and resources that very few teachers could come up with in a hurry. Many
online classes are poorly executed video versions of regular classroom
lectures. Across the board, teachers recognise this as unsatisfactory,
Keeping the NEP 2020’s recommendation in mind, there is an urgent need
for training, both in-house and across the board. Many smaller institutions
cannot afford the costs of retraining their faculty and also in investing in
the required infrastructure for online teaching. It is a fact that the majority
of teachers deliver their classes from their homes, where full facilities may
not be available. In addition, many teachers have invested a large part
of their careers in classroom teaching, something that cannot easily be
unlearned in the online context. There is pressure on teachers to become
digital experts, when the truth is that most teachers are not equipped
enough to incorporate technology into education and are hesitant to do so.
Overcoming this lack of proficiency in technology has to be a priority for
both teachers and students.
8
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Online higher education using MOOCs, or massive open online courses,
has been encouraged by the Ministry of Human Resource Development
for some time now via the National Programme on Technology Enhanced
Learning (NPTEL) and SWAYAM platforms. (SWAYAM is an acronym for
“Study Webs of Active-Learning for Young Aspiring Minds”.) If this is to
make a serious difference, both the quality and quantity of online courses
need to be enhanced. These are presently used to augment classroom
instruction but if these can be taken for credit, it may help address the
question of access to quality education. There is a positive aspect of even
a partial move to online education: making lectures available online in
public and open websites accelerates democratisation of knowledge and the
wide distribution of learning opportunities.
At present the campuses of universities and colleges in our country provide
democratic space for students and teachers to express their ideas without
fear and students from various social - class, caste, tribe and gender
backgrounds – interact as equals. Universities in this sense contribute to
democratic culture. Assuming that the significance of campuses decline
overtime with the shift to online education how will we create opportunities
for enhancing the democratic culture? Can we think of digital democracy?
What are the contours of digital democracy in a country like ours? In
online mode opportunities for students to interact as members of a cohort
pursuing a degree programme may decline with the decline of campusbased education that we have been used to. This change will have several
social and psychological implications.
Education is not simply about the learning in the classroom alone, it is
also about the various activities that happen outside the four walls of
the classroom. Extracurricular activities such as literary and debate
events, quizzes, cultural festivals, theatre, sporting events, activities of
NSS, scrub societies, academic paper presentations etc. are a few that are
difficult to replicate on online platforms since most of them demand the
physical gathering of students. Another of the less obvious casualties of
the online space is good teacher-student relationships. Many teachers
feel that this is essential, and is only possible to develop in the physical
classroom. Teachers may not be able to assess the strength and weakness
of the students in a virtual classroom whereas in a physical classroom,
the teacher can cater the needs of every student because of closeness
9
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they share. We clearly need to find suitable alternates for this form
of interaction.
Examinations and continuous assessment are part of the education process,
which cannot be set aside. Students will care less for the examinations if
they are conducted online since they know that they would pass them by
any means. A lack of seriousness towards the exam will affect quality of
the students. It is impossible to implement e-surveillance through online
teaching applications, when the applications are already being accused
of privacy breach. Some tools are available, but their reliability needs to
be verified.
An opportunity for change
This is also a chance to re-imagine higher education in India. For long, this
has been elitist and exclusionary; education has been less about learning
and more about acquiring degrees. The pandemic can change that if we
let it.
Our higher education system can be more inclusive. If going online loses
the human touch, the advantage of becoming available to more people who
aspire to learn is worth the trade-off. If giving proctored examinations in a
socially distanced world is more difficult, what needs to change is the idea
of proctored examinations. There are simpler ways to validate pedagogy,
some of which can be found in our own traditions. Gandhiji’s “Nai Talim”
put a high premium on self-study and experiential learning, for instance.
Some part of the traditional curriculum and examinations can also
be replaced by experiential learning that existed in the ancient India.
Experiential learning can give more autonomy to both the teacher and the
student: a teacher directing the way, while the student chooses the desired
path. Examinations can also be restructured by giving more autonomy to
teacher to form the syllabi according to the tastes of the students.
Significant qualitative changes can come about if we plan now. Digital
tools such as artificial intelligence (AI) — already used in teaching
language — can be adapted to deliver personalised instruction based
on learning needs for each student. The use of AI can improve learning
outcomes; in particular, this can be a boon for teaching students who
are differently abled.
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The adoption of online education needs to be done with sensitivity. What
is needed now is imagination and a commitment to decentralisation in
education. Pedagogic material must be made available in our other national
languages; this will expand access, and can help overcome staff shortages
that plague remote institutions. The State will have to bear much of the
responsibility, both to improve digital infrastructure and to ensure that
every needy student has access to a laptop or smartphone. Technological
infrastructure for the preparation of the content and dissemination of the
content has to be put in place.
Universities have to reform their academic administration, the way of
conducting examinations and organizing digital classes - interactive
online classes. Teachers have to change their style of teaching and learn to
interact with students in virtual space in contrast to the current interaction
in physical space. Teachers have to be trained on the new methods of
pedagogy. Students have to change their attitude to learning. Online
learning demands more involvement and effort, for example, a lot of selfstudy. Students should have a choice to pursue courses. The choice-based
credit system (CBCS) has to be reconfigured.
Campuses across India are desolate now, empty and inactive. Estimates
are that COVID-19 will be seasonal, recurring every so often till 2022
or maybe 2024. When these institutions reopen, they must do so with
extreme caution. Blended modes of education will be unavoidable: online
instruction where possible, and limited contact for laboratory instruction
and individual mentoring. If this can lead to the emergence of a new
pedagogic paradigm, we would have made the sweetest use of this adversity.
Background to this collection:
The abruptness of the shift to online teaching has given the teaching
community new challenges, but these are surmountable ones. When we
started this exercise, we wrote (and still hold) that we believed that the
pandemic had the potential to change the entire world order and we noted
that in some quarters this is already seen as a historical divide, BC (before
Corona) and AC (after Corona). Every discipline faces distinct challenges
when it comes to online learning. Courses which have always had a
laboratory component will need a redesign. Compared to urban students,
rural students might face more challenges when the traditional methods
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of learning give way to new pedagogic techniques. Education will have to
adapt, and the twenty one essays in this collection are “progress reports” as it
were, of how the Higher Education system in India is adapting in real-time.
The essays are grouped thematically as follows. Teachers from the social
sciences and humanities, Sudakshina Gupta (Calcutta University, Kolkata),
Usha Raman (University of Hyderabad), Marilyn Gracey Augustine
(Madras Christian College), Aarushie Sharma (Hindu College, Delhi
University), Jyotsna Jha (Centre for Budget and Policy Studies, Bengaluru)
and Ambili Thomas (Providence Women’s College, Kozhikode) have
contributed six essays, while another six essays, from Sandeep Sen (Shiv
Nadar University), V. Madhurima (Central University of Tamil Nadu),
Riddhi Shah (Jawaharlal Nehru University), Qudsia Tahseen (Aligarh
Muslim University), Alok Srivastava (Amity University), and Vikrant
Yadav (Yale University) and Asya Darbinyan (Stockton University) are in
STEM areas. In the areas of medical education and agriculture, we have
contributions from Praveen Kulkarni and H. Basavana Gowdappa (JSS
Academy of Higher Education and Research, Mysuru) and a recent ICAR
Policy paper by D Thammi-Raju et al. respectively. Essays by K. Prahalad
(while at Madras Christian College, now at Ashoka University, Sonepat),
Nithin Jacob Thomas (University of Hyderabad), Ann Mary Jose (Institute
for Financial Management and Research, Chennai), Nitin S. Cherian (Mar
Thoma Theological Seminary) and Nawaz Sarif (NEHU, Shillong) bring
in the student point of view into the discussion. Finally, there are two
commentaries by colleagues who are familiar with the Indian and the US
educational system, Sanat K Kumar (Columbia University, New York) and
Sudhin Datta (retired after a long career in industry in the US). We are
very grateful to all of them for the time and effort they have invested in
this enterprise.
Sujin Babu
Department of History, Mount Carmel College, Bengaluru 560 052
Ram Ramaswamy
Department of Chemistry, IIT Delhi, New Delhi 110 016
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The Impact of the Coronavirus SARS-CoV-2
on the Education Sector in India
Sudakshina Gupta
Department of Economics, University of Calcutta, Kolkata 700073

Abstract
The COVID 19 disease caused by Coronavirus has caused havoc in all
the countries in the world. The Indian Government, like its all other
counterparts had to impose lockdown to check the spread of the disease.
This has affected the education sector badly. The students cannot be
taken into their respective institutions and hence online teaching has to
be imparted. In India, a large number of students, both in primary and
higher education levels cannot afford devices for online education and net
connectivity is poor in non-urban areas. Along with socio-economic divide,
rural urban divide and also language divide, this gives rise to digital divide
as well thus leading to discrimination. Moreover the desired interaction
of the classrooms between teachers and students and the teachers’ body
language are also missing in online lectures. The laboratory based classes
and the mathematical courses are difficult to be held online. In all, online
classes are no substitutes for classroom lectures.

Introduction
The Coronavirus SARS-CoV-2 causes a deadly disease, COVID-19 with a
fatality rate between 2-3%. It has created havoc as it has engulfed the whole
world, being declared a pandemic by the WHO. Lockdowns that have
been imposed in almost all countries to save the citizens from the lethal
infection have taken a toll, shattering economies. The disease has affected
the advanced European countries, the backward African countries and the
developing Asian countries alike. The first and foremost job in the hands of
the governments is not to save their people from the infection by imposing
lockdown and social distancing only, but also to cope with the lockdown
to save the economies. The Indian Government is no exception. The Indian
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economy was already passing through a recession and experts were saying
that the economy was heading towards depression even before the advent
of the corona virus. COVID-19 and the ensuing lockdown have dealt a
severe blow on the economy
The Indian economy expanded 3.1 percent year-on-year in the first quarter
of 2020, the slowest GDP growth since quarterly data became available
in 2004. (tradingeconomics.com Retrieved 30.8.20). Again, India could
witness a negative growth of 4.5% in 2020 fiscal, but could grow at a healthy
growth rate of 6.3% in 2021 fiscal, Country Risk & Global Outlook report
by Dun & Bradstreet released in August said. (https://economictimes.
indiatimes.com retrieved 30.8.20). The Quint, on 31st August, 2020, reports
that India’s GDP growth rate is -23.9 in the quarter ending June, 2020 due
to the lockdown. However, UN projects India’s real GDP to grow by 1.2%
in 2020. (https://www.cmie.com. Retrieved 30.8.20)
Against the backdrop of such a pandemic, it is obvious that the education
sector will suffer in all the countries like many other sectors. The Indian
education system has been badly affected by the entry of the disease and
the preventive social distancing measures.
Impact of Corona Virus on Education
Coping up
Even before the lockdown was enforced in the 3rd week of March, 2020,
the state governments in their individual capacities declared the schools
and colleges and the other educational institutions closed for a certain
period of time from the middle of March and finally the lockdown was
declared. Thus the education system has been hampered for almost the last
six months. This is about regular classes in the educational institutions.
With the banning of international flights people were restricted from
visiting foreign universities to attend scheduled international seminars,
workshops, taking and giving classes and lectures etc. Cancellation of the
national and domestic flights resulted into people not being able to visit
the places for educational purpose even inside the country. Finally with
the lockdown, the trains also stopped running and thus the scheduled
seminars etc. had to be cancelled in all the stages, like, national, state
and regional, and even local. Even visiting educational institutes for
other purposes had to be postponed, for example, taking viva for thesis,
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The Impact of the Coronavirus SARS-CoV-2 on the Education Sector in India

projects etc. and for other administrative purposes. The higher education
thus started suffering a lot.
With the full lockdown being imposed in the country, the education sector
initially came to a standstill. This is an unprecedented and unfamiliar
situation. It is a known fact that the educational institutions are most
vulnerable for the spread of the disease due to the mass gathering in the
classrooms. Resuming normal classes in classrooms therefore seems a
distant dream at this time, though measures are being taken to normalise
the condition.
Gradually the system is getting accustomed to the situation. Distance
classes, using various online platforms, are going on in many institutions.
It is, however, difficult to say at this moment, how far it has been successful,
especially when one is situated in an urban area and has the advantage
of teaching an elite class. As a teacher of one of the elite (and oldest)
Universities of the country, I have the advantage of teaching an elite subject
predominantly to urban students, where all students have access to internet
and devices. Even the few semi-urban and/or rural students in my class are
used to having online chats on their smartphones. Since the hostels are
closed now many students have gone back to their homes, some in rural
areas where they have difficulty in connecting, mainly due to poor internet
connectivity in their hometowns. The courses I teach are non-laboratory
based, and are largely non-mathematical, so I am able to continue with
online classes.
The situation is very different when one looks at rural colleges and
universities. There are 799 Universities, 39071 colleges and 11923 Stand
Alone Institutions listed on AISHE web portal. 268 Universities are
affiliating i.e. having Colleges. 277 Universities are privately managed. 307
Universities are located in rural areas.
Total enrollment in higher education has been estimated to be 34.6 million
with 18.6 million boys and 16 million girls (46.2%). Gross Enrollment Ratio
(GER) in Higher education in India is 24.5%. (https://www.mhrd.gov.in/sites/
upload_files/mhrd/files/statistics-new/AISHE2015-16.pdf Retrieved 30.8.20)
Many students in rural areas may not have access to strong internet
connectivity and devices.
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At least 27 per cent students do not have access to smartphones or laptops
to attend online classes, while 28 per cent students and parents believe
intermittent or lack of electricity is one of the major concerns hindering
teaching-learning, according to a survey by the NCERT. (https://www.
hindustantimes.com/education Retrieved 30.8.20) Another study says that
only 8% of Indian homes with young members have computer with net
link. (https://scroll.in/article/960939/ Retrieved 30.8.20)
Some, if not all of the universities, and the colleges have started online
classes. The same can be said about other higher educational institutions, be
they governmental, government-aided or autonomous. Private institutions
normally draw students from affluent urban classes, and hence do not face
problems in dealing with this unprecedented situation.
The school education system portrays a dismal picture. There are many
kinds of schools in the country: government, government-aided, private
schools run by missionaries as well as those run by public and private trusts.
There are also elite “public schools”. Innumerable village level elementary
schools are there under the Sarva Shiksha Abhiyan, scheme, the Central
government’s programme for universal elementary education. It caters to
the below-poverty-level sections of society and covers 2.04 lakh primary
and 1.59 lakh upper primary schools. (https://digitallearning.eletsonline.
com/2016/11/ Retrieved 30.8.20)
A majority of children (by number) attend village elementary and primary
schools. Even in the urban areas, many such primary schools give classes to
the poorer sections; most slum children attend these schools. In addition to
the economic divide and the rural-urban divide there is a language divide
as well. Vernacular medium schools largely, though with exceptions,
cater to the poor while English medium schools cater to other sections
of the society. Here again comes the aspect of the digital divide: most
poor students do not have access to smartphones, and even if they do, the
net connectivity is poor and content is often not available in vernacular
languages. This gives rise to discrimination in access to education.
Today many schools in urban areas are having online classes, while the
majority of rural schools do not. Very young children are not able to learn
through online processes as they can neither handle computers nor mobile
phones. In many households, there is no computer, and in many, children
18
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are not allowed smartphones as well. Both these problems exist regardless
of class. Therefore the digital divide at the school level leads to a gap between
the haves and have-nots.
A report predicts that India’s online education market is set to grow to USD
1.96 billion and around 9.6 million users by 2021 from USD 247 million
and around1.6 million users in 2016. Primary and secondary supplemental
education will be the largest category. (http://assets.kpmg/content/dam/
kpmg/in/pdf/2017/05/ Retrieved 30.8.20). However, the question remains
what percentage of students will be able to access the system.
BBC says that with more than 630 million subscribers, India is home to the
world’s second-largest internet user base. But connectivity is still an issue,
especially since mobile data - rather than fixed line internet - is the main
source. (https://www.bbc.com/news/world-asia-india-53471749)
Examinations have either been postponed or cancelled. Cancelling
intermediate semesters or class annual exams or Class XI board exams will
only weaken the foundations of the students. While it is true that online
examinations are not difficult at this time given the existing infrastructure
in the country, already cancelling the exams kills the impetus of learning.
The authorities could have waited for the lockdown to end before
announcing such a drastic decision.
The recent verdict of the Supreme Court about holding of the final exams
have created ripple in the country. The states are in a dilemma as whether
to go for exams or not. The students’ and the teaching staff’s safety has to
be compromised if pen and paper exams are held. However, exams need
to be held for academic reasons. Again, online access is not available to all
and sundry.
India is a vast country with many complexities. The economic divide, the
rural-urban divide and the resulting digital divide all are important. The
overall response of the country to the pandemic has thus been very mixed
in the education sector.
The Future
Though the Coronavirus entered India in the month of January, 2020, it
was not until March, that the seriousness of the situation was felt. For
19
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nearly six months now the education system has been in the doldrums. In
the meantime the severe economic effects of the lockdown have begun to
be felt and there have been consequent social changes. No one knows at
present, what the ultimate effect of this economic harshness will be once
the lockdown is over, though with gradual unlocking, the situation has
started to improve a bit. The threat looms large particularly over low-income
families. Many students belonging to low income families may not be in a
position to continue with their education due to a loss of income, especially
those in the informal and unorganised sectors. This may especially be true
for science and other technical education. At the same time, guest teachers
and ad hoc or para teachers in private educational institutes may lose their
jobs as well.
A survey by Private School Welfare Association says that in Haryana, one
lakh teachers (60, 000 teachers) and teaching staff have lost their jobs.
(http://timesofindia.indiatimes.com, Retrieved, 30.8.20) Similarly, in
Karnataka, over 40,000 private school teachers lost job amid Coronavirus
crisis.( https://www.deccanchronicle.com/nation/current-affairs/080720/)
So far not much political change has been seen as a result of the pandemic.
Social changes may emerge due to people staying at homes day after day,
forced to spend time within small families and in limited space. The strain
induced by the lockdown could have long-term effects, but how this will
affect the higher education system is hard to predict right now. There is
some evidence that domestic violence has increased, and there may be
some effects on students’ education, especially if families break-up as a
result of the lockdown. In any case, the resulting economic changes are
sure to affect the higher education system indirectly.
Role of Technology
Technology ought not to play a bigger role in teaching of economics in the
post-corona period. Power point teaching and other systems in class are
helpful though. It has already been mentioned how important the digital
divide is; therefore in order to reach all students, classroom teaching is
the best option. This is especially true for laboratory based subjects. While
humanities related subjects may be taught online, the teaching may not
reach all students, because lab-based practical classes cannot be held online
as it is not possible to set up labs at homes, but that is another story. My
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subject, economics, has aspects of both humanities and science, requiring
both lectures as well as (computer-based) practical work. The practical part
of the course is difficult to conduct online since all students may not own
computers and in addition, we need proprietary softwares etc. For courses
with Mathematics it is difficult to give instruction online as well.
Online classes are not capable of substituting classroom lectures. The
former is very seldom able to generate the interaction that is needed in
a class. Moreover, the teachers’ body language which is a part and parcel
of the classroom lectures and is imperative for their success is also
missing in online classes. The use of technology will not only lead to more
discrimination, but also will create some practical problems.
Impact of Online Education
Calcutta University is large, catering to more than 20,000 students each year.
It also has around 150 undergraduate colleges under its purview. While it
is difficult to gauge the impact of the online classes in the institution so
early, students of all subjects do not have the access to online connectivity,
especially those staying in the rural areas. The practical classes in the lab
based subjects are also not being held online and mathematical papers are
difficult to be instructed online. Hence, it can be said that the impact has
not been very positive.
Effects on Research
Research was affected in a negative way. While it is true that non-lab based
research can be carried on through the students’ perseverance and the
contact with the mentor through telephone calls or emails, but one-to-one
correspondence, with face to face discussion has no substitute. In many
cases, where secondary data are needed, the students cannot visit the sources
like the institution itself, offices and libraries, as all data are not available
online. Similarly, primary data collection has also stopped since visiting
sources is forbidden, and hence research is severely hampered. Mentorship
improves only when there is face to face correspondence. In the lab based
subjects, research initially was totally stalled. Research in both doctoral
and M.Phil levels was hindered, both in primary and advanced stages.
Same is the case with project work. With gradual unlocking, situation will
hopefully improve.
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Conclusion
It is safe to say that the present pandemic will not only affect the economy
adversely, but it will also affect the education sector adversely in India.
No one is sure how long it will take for the education sector to come out
of the abnormal situation prevailing in the country at present. Moreover,
education system is especially vulnerable since mass gathering cannot be
avoided in the classrooms. Online classes are no substitutes for classroom
lectures for a variety of reasons. The digital divide will only lead to
discrimination and practical classes based on laboratories cannot be
held online. Giving instructions for mathematical courses is also difficult
online. The interaction between the teachers and the students is a crucial
component of teaching and cannot be replicated in online classes. Research
has been severely hampered due to the lockdown, and hence the sooner
normalcy returns, the better.
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“…that people and governments never have learned anything from history,
or acted on principles deduced from it….” – G.W.F. Hegel
History has testimonies of mass destructions and calamities like wars,
genocides, epidemics, and natural disasters that had caused annihilation
to humankind. These occurrences have altered the course of history, like
the Bubonic plague that is believed to have paved the way for the rise of
Renaissance in Europe. COVID-19 and its aftermath will be one such
experience that will alter the lives of common man and the world order in
all ways.
On March 11th, 2020, the World Health Organization (WHO) declared
COVID-19 as Pandemic with 118,000 cases in 114 countries. It soared
and as on 10 May, 2020 the virus has affected nearly 4,152,878 people and
killed 282,663 worldwide. With United States leading the world with most
number of affected cases and deaths, the virus has spread to 212 countries.
Ring-a-ring o’roses
A pocket full of posies
A-tishoo! A-tishoo!
We all fall down.
Going Down History with COVID-19
COVID-19 is not the first nor will be the last pandemic. Epidemics and
pandemics are not new in history. This famous kindergarten rhyme cited
above is related to the Great Plague of England in 1665. Likewise some of the
deadliest pandemics were the Plague of Justinian (541-542 A.D.), Bubonic
plague (1347-51 A.D.), Spanish Flu (1918-19), AIDS (ongoing), SARS (200203), Swine Flu (2009-10), Ebola (2013) etc. COVID-19, in spite of having low
fatality rate is a way different from the above mentioned pandemics. In the
age of advance scientific and technological advancement, this virus has led
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to thousands of death; locked down billions of people to their homes across
the globe; closed down educational and religious institutions; stopped
global economic activity; and causing a state of uncertainty bringing the
greatest nations and the proud superior beings to its knees.
Coping with COVID-19 Lockdown
COVID-19 has completely paralyzed the educational institutions across
the globe. As India continues to see a surge in cases of COVID-19, the
lockdown 4.0 was declared on 12 May. Since 25 March, all the schools,
colleges, universities and other research institutions have been shut. The
board exams, semester exams, university exams and all the entrance
exams have been rescheduled. Technology played a major role as both the
teachers and the students went online for learning. Engaging the students
through Google classroom, Google Duo, Zoom, etc., the teachers were
able to keep the learning process active during the lockdown. Teaching,
learning, and assessment of the students online was a new experiment
to many institutions in India. Access to online books, digital libraries,
Massive Open Online Courses (MOOCs) were a boon in the learning
process to both the students and the teachers. What was at the same time
missing was the classroom atmosphere, an inter-personal relationship, a
bonding of student and teacher friendship with which I have grown up in
my institution and which I also share with my students.
Can Online Teaching be Effective for a Discipline like History?
History is a conventional discipline and not everyone gets interested to
study it. In Indian scenario, it is not a glamorous discipline. It is a vast
discipline that is tangled with all disciplines under the sun. It is not a story
as many think that can be narrated. It is a necessary that the learner is made
to connect the past with the present and derive lessons for the future. The
teacher who teaches History needs to be passionate about both teaching
and history, and should ignite a learner effectively. Technology does give
an inter-personal interactive option but yet, there are apprehensions and it
can never match a classroom interaction.
How Affordable is Online Classes for Students?
Affording gadgets and technology is definitely a luxury to a considerable
number of students who opt for History as their major in India. When the
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first year undergraduate class of 80 was asked to join the Google classroom,
it was found that nearly 15 students do not even possess a basic mobile and
nearly three-fourth of the class don’t have a laptop or desktop. They used
the facilities provided by the college and help from their friends to submit
their online assignments. It is a challenge to bring in such students into the
educational technology fold. The inclusiveness of a class disappears, the
time we start using technology and a section of the class is excluded due
to lack of the same. The immediate shift to technology for the teachinglearning process during the lockdown was not easy for majority of the
educational institutions that has always relied on the conventional methods
of classroom instructions. The post COVID-19 India for sure will face a
major economic challenge and that may even result in the dropping off
of students from educational institutions, in such a scenario, what will be
important is to keep the students by providing basic facilities rather than
making it more complicated and difficult for them.
How Equipped are Teachers?
Teaching is a dynamic enterprise. Prepare out each class, build on past
successes, learn from failures, incorporate new ideas, and adapt the content
and structure to each group of students is a mammoth task. But many
teachers in the higher education are not equipped enough to incorporate
technology effectively in the teaching-learning process. They need to possess
technical knowledge, good organisational skills and also empathy with
students for effective handling of online classes. Many faculty members
are unsure about the effectiveness of online teaching and are also hesitant
to venture into the world of technology.
How Faculty Research and Learning is Affected?
Researchers, especially the women researchers did get affected due to the
lockdown. The Guardian (12 May, 2020) reported that research by women
plummeted during lockdown as women academics were barely coping
with childcare and work whereas articles from men increased. Historical
research is basically dependent on the source material collected from
Archives and other Record Offices, and libraries, but they couldn’t be used
during the lockdown. Many of the institutions started informative webinars
to keep the research and the inquisitive mind active during the lockdown.
It is a very impressive and innovative attempt to rope in experts across the
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country and present a talk or have a workshop and provide e-certificates.
This proves that humankind will always find a way to survive.
MOOCs cater to the needs of every individual who has the thirst for learning
something new. It is a revolution that heralded in higher education since
2012 prompting New York Times to declare 2012 as the Year of MOOC. In
India, it is in slow pace but still it is the new mantra with the launching of
the Swayam portal in 2017. Conventional disciplines like History don’t find
ample space in the MOOCs. EDX for example has nearly 20 courses under
the heading History which are mostly on China, Jews, USA and Japan. They
also have courses related to history like art history, religions like Buddhism,
Sikhism, World History and Western Civilization. The same is with Khan
Academy which has courses on World history and US history. Coursera is
much better as it has courses on Egyptology, Holocaust, Modern World,
US history, Greeks and Romans. There are no courses for history in the
India-based Swayam portal. Harvard University’s online courses are on
China. The Department for Continuing Education of University of Oxford
has online history courses that is predominantly British history. Thus,
to learn Oriental history (excluding Chinese history) especially Indian
History, there are no MOOCs.
Suggestions
India needs a multi-pronged strategy to build an inclusive resilient
Indian education system. There are various e-learning platforms offering
different courses with different methodology, assessment parameters
and certification but what is required is a unified learning system. Before
attempting to go digital, the Government and institutions should ensure
that every student is equipped enough. The providing of Aakash – a lowcost tablet computer launched on 5 October, 2011, by the Government of
India as part of an initiative to link 25,000 colleges and 400 universities in
an e-learning program should have been improvised. The providing of the
free laptops for the school and college students in the state of Tamil Nadu
is a step that definitely benefited the marginalized. Teachers also need to be
computer literate and adopt to technology.
Unlike what Hegel says, may the world and India, in the time of this
pandemic, learn a lesson from its shortcomings and act upon the lessons
deduced from it.
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Universities and colleges around the globe have been forced to go online
overnight with the outbreak of the COVID-19 pandemic. Education
was till now largely treading the conventional path compared to other
sectors. Some premier institutions had been offering courses online, but
it was restricted in numbers, both of learners and courses. Teachers and
students were unprepared to deal with this sudden shift, and the process
of introducing EduTech (a general term for education technology) all of
a sudden and on such large a scale has created unnecessary confusion as
well. Even those teachers who were not in favour of online teaching were
now under pressure to go online and were forced to adapt the new mode
of teaching without enough training and orientation, neither in the use of
technology nor in dealing with online classes.
This sudden shift to online classes has exposed the digital divide that exists
among our students, something I was not aware of until I introduced my
students to online teaching. I was under the impression that most students
in the class owned a smart phone as well as a computer. For the majority
of the students, although listening to online lectures was possible with
a smartphone, doing assignments or tests online was difficult without a
desktop or laptop at home. It came as an eye opener to me that out of the
110 students in my class, less than 50% students had a smartphone. Many of
them depended on smartphones borrowed from either parents or relatives.
A second issue was the urban-rural divide in digital connectivity. If not
having access to the smartphones and computers is one problem faced by
underprivileged students, students belonging to rural areas facing erratic
networks problems and are doubly underprivileged.
I teach in a women’s college in Kozhikode in Kerala. We have students
from both urban and rural areas of Kozhikode as well as nearby districts.
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Apart from this, we also have a sizeable number of tribal students hailing
from the adjacent district of Wayanad. More than 70% percent of them do
not own a smartphone, neither do their parents. It poses a challenge getting
these students online. One interesting thing is that access to smartphones
and internet are better among boys. This is especially true in the case of
students hailing from middle- and lower-income families. I realized this
when I came to notice that a lot of the students among those accessing
online classes used the smartphones and google accounts of their male
siblings. The Kerala Government has recently decided to begin the 2020-21
academic year from June 1st, but with all courses being taught online. The
students have been asked to stay home whereas the teachers are to be in the
college from 8.30 am to 1.30 pm teaching online as per the timetable. This
arrangement shall continue till things return to normalcy. Though this
appears to be a welcome move at the outset, there are a lot of difficulties
that follow. Apart from other hurdles, one important issue is the number of
students who can afford 3G/4G data to attend the live streaming of classes
for 5 hours a day. Students will have to obviously opt for bigger data packs
for attending online classes on a daily basis. Only time will tell us that how
many of them will be able to attend the online classes regularly without
interruption. The principals of the colleges have also been asked to take
into consideration the needs of the students who cannot access online
classes and ‘do the needful’. Without enough background work to address
the numerous needs of teachers and students alike, a sudden shift to online
classes can only create unnecessary confusion.
The ‘one size fits all model’ that we follow in the online teaching platforms
invariably fails to address the varied needs of the diverse learners. The
conventional classroom atmosphere enables a teacher to cater to the needs
of various kinds of learners they address. This is possible largely because of
the kind of atmosphere that he/she creates in a classroom. Each classroom
enriches a teacher as well. They learn to assess their students, read their
minds, and extract feedback from the class, and in the process make
necessary changes in the way they teach, so as to benefit all. It is difficult to
recreate this give-and-take process in the online mode of teaching, and this
will adversely affect poor learners and might even result in a higher dropout
rate among this group. Lively in-class discussions that make students think
critically are crucial in making teaching effective. This and post lecture
discussions are other aspects that online teaching cannot replicate.
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Although many think so, classroom teaching cannot be replicated in
online teaching – the virtual classroom is entirely different. A virtual
classroom makes it difficult to assess and measure the teaching learning
process and its efficiency. Maintaining a good teacher-student relation (or
any relationship!) is a challenge as well. A student while in college, learns
not just the subject – it opens to them a new world of experiences. They
also learn through interaction with teachers and peer groups. It is not easy
reproducing these experiences and interactions in a virtual classroom. One
major difficulty that I faced when I shifted online was how to keep students
motivated. It is especially difficult to motivate poor learners. Most students
fail to create a learning atmosphere at home, which in turn hampers their
motivation levels.
Despite its many flaws, EduTech has some benefits. Education cannot be
kept separate for long from the tide of going online. It can help in the better
integration of curriculum of various students from all backgrounds and
give them access to courses offered by faculty from premier institutes across
the globe. Webinars have also gained popularity since the lockdown began.
They help students and teachers from various institutes to stay connected
amidst the lockdown. Students are also exposed to a large number of
Massive Open Online Courses (MOOCs), and are free to do any number
of courses of their choice. This helps them explore and choose any course
of their passion. This is evident from the increasing number of students
opting to do courses in NPTEL – SWAYAM Portals.
The Government can play a positive role in this regard. It can help bridge
the digital divide among the urban and rural students, so that all students
benefit equally from the introduction of EduTech. The teaching / learning
process going online can help the government reduce the expense on
infrastructure, but at the same time it gives a new responsibility to the
government: the large number of underprivileged students should be given
laptops either free or heavily subsidized. Unless there is timely intervention
from the government though, introduction of EduTech will fail education
as an equalizer in society. Only governmental intervention can help reduce
the digital divide and ensure a level playing field. Although the Finance
Minister has recently announced that SWAYAM PRABHA DTH channels
would help reach those who do not have access to the internet, but it is
difficult to comment on its feasibility since this is yet to be implemented.
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However, ‘One channel for one class’ is certainly a difficult task in the
Indian context.
Could EduTech bring about crucial changes in Indian education? Many of
the issues now arise since a good majority of teachers and students are new
to this mode of teaching and learning but these will naturally be addressed
as we move forward. Even as we cannot totally replace classroom teaching
with online teaching and virtual classroom, integrating the two can bring
about massive positive changes in education.
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Maybe precariousness is not the right term. The uncertainty is more in our
minds, in our expectations, and in our understanding (or lack of it) of the
unfolding world. Classrooms have always been “precarious” spaces, volatile
and uncertain combinations of hope, cynicism, anxiety and excitement,
with some amount of apathy thrown in. The Indian Public University
classroom is a particularly fraught space, comprised as it is of students with
a diverse range of experience, socio-economic backgrounds, and varying
degrees of privilege. At the best of times, it is a challenge to achieve the
dynamic equilibrium between control and freedom that facilitates engaged
learning for most, if not all, the participants. At the worst, it’s a crucible of
resentments from multiple directions—from those who can’t get why you
need to make it so simple, from those who are angry that you won’t make
it simpler, and from those who just wish you would get on with it and let
them leave.
Among the various courses I teach, the one I agonise over the most, and
enjoy the most, is a basic writing course. And while the word “basic” is in
the title, it is really far from that. It rides on the assumption that students
entering a master’s programme in media and communication studies
already have the “basic” skills; they know how to read, they know how
to articulate ideas in speech and writing. But very early in my academic
career I realized that these assumptions could not be evenly applied to
all the students. There was great unevenness in ability to use language,
huge differences in levels of exposure to good writing, and an even bigger
problem: inequalities of many kinds that had stymied the ability to think
independently, to be aware of and utilise their own agency.
Unlike “content” subjects, learning how to write—efficiently and
effectively—draws on a student’s inner resources, including experience,
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self-awareness, ideas and perceptions, and of course the more mundane
things like vocabulary and fluency in language. There is consequently a
huge amount of work that needs to be done in the classroom (and outside
too) before one can shore up and tap into these inner resources. One might
argue that the advantages of articulation, independent thinking and such
as just as crucial in other subjects too, that they frame not only a student’s
classroom experience but also how they are positioned in relation to the
teacher and other students—in their own minds and in the minds of
others. It is in these relational dynamics that much of the learning and
the unfolding of the self (in writing) occurs, along with the solitary and
independent writing work that the student must do. Group activities help
break some barriers and generate some empathy; continuous feedback
from peers and the instructor encourages the development of a critical
sensitivity to one’s own writing, and sharing ideas with a small audience
kindles recognition of the potential of one’s voice. Some of this happens
in the 2-hour block allocated within the time table, but a lot of it also
happens in the interstices of other activities—an encounter in the hallway,
conversations over chai in the corner stall, and sometimes, when the ice
has been sufficiently broken, a pop-up chat window online.
What does all this have to do with the university in a post-COVID-19 time?
A recent discussion in The Boston Review opened with the observation
(made in the US context) that “the Coronavirus has taken a sledgehammer
to higher education”. The metaphor is powerful, both in the violence of its
imagery and the implied consequence, that of a broken structure. While
the analysis in the article focuses on the economic and financial aspects of
the breakdown, there is no escaping the social and cultural consequences—
which then have deep pedagogic effects. It’s become quite apparent to us
since March 2020 that online education is as yet an imperfect and partial
education mechanism.
A survey conducted by the University of Hyderabad showed that only a little
over one-third of responding students had a level of access that would allow
them to participate in online lectures/meetings. Questions of access apart,
there are socio-cultural issues that further impact participation—those
same discomforts and hesitations that prevent a marginalized student from
speaking up in class are exacerbated in an online session. An IIT professor,
taking stock of three months of going online, noted the “poor learning
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environment” that “simply cannot replace physical tutorials, recitations
and even banter”. If this has been the experience in an elite institution that
caters to the best and the brightest, those who are already primed to learn
well, then it’s not hard to imagine that lesser institutions will experience
greater challenges.
I cannot at this point imagine how I might effect the unlearning that needs
to happen in my writing class—the breaking of years of poor (or nonexistent) habits of thought and articulation, the blunting of observational
skills and narrowing of perception resulting from poor schooling. Yes,
there are many online “master classes” for writing, but they target those
who are already at an advantage. And yes, writing is a solitary activity that
is best learned by doing—again and again—and reflecting on the process
and the product. Yet there is something deeply social in the acquisition of
the tools that allow such doing and reflection. There’s a take-off point that
needs to be reached before the social can yield productively to the solitary.
This is complicated by the fact that our secondary school system has not
produced independent learners and online or distanced (not distance)
learning is designed to cater to those who are self-motivated, self-directed,
and self-critical.
All of this is not to say that it can’t be done. With the right infrastructure
(both technological and human) and the right attitudes, we can produce
an efficient teaching-learning system that produces measurable outcomes,
pleasing the metrics-dominated establishment. Students, with access, will
learn how to negotiate the online and demonstrate learning in ways that
the system demands. If we work backwards and schools groom young
people to be independent learners with all the skills one would expect of
a secondary level student (in terms of real language and other literacies),
such an online system can even go beyond efficiency and offer education.
But whether it will produce confident writers who believe that they have
something important to say and can carve out the space to say, whether
it will replaces the social spaces where my students learn not only the
words but also discover their true meanings—in encountering difference,
in negotiating sharply varied world views, in cutting through sheets of
prejudice and preconception…well, I’m not so sure.
What we are now looking at is not a model where the online complements
the offline—that would to some extent allow us to draw at least partially
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on what we know about teaching and learning. But instead, we are possibly
going to have to move entirely online in many cases—at least in the short
term. In public universities, this has multiple implications. What we might
gain in sterile efficiency, we will lose in the rich messiness of exposure that
our campuses provide. The public university is of course a place where one
comes to gain a degree and a path to employment, but it is much more
than that, and in moving online, we lose that space of social, political and
cultural discovery.
So then how can we—I—rethink my writing classroom in this postCOVID-19 semester that is rapidly approaching? How do I create
cyberspaces that encourage sociality without it becoming a mere simulation
that encourages pretense rather than participation? How do I not only
break habits of thought but build connections between myself and my
students but also among them? How do I get them to write not just with
their minds, but with their hearts?
It’s not that these connections get built naturally in the physical classroom
(which is why even that has its precarities) but over the years I’ve somewhat
figured it out. We’ve worked out the borderlines of intimacy and distance,
professionalism and personal interest, in ways that can draw students in
without threatening them, in ways that challenge without defeating. There
is body language and eye contact, group work and sharing, interruption
and disruption. The classroom moves from being an unfamiliar to a
familiar space, yet always retains a little bit of the new, so that students
walk in one day to the next with that little frisson of excitement (I hope, I
imagine) that mirrors my own.
The precarious classroom, in my imagination, is/was full of possibility (to
paraphrase bell hooks) (hooks 2014), and while we consider ourselves to
be in a state of precarity on multiple fronts (the economy, environment,
security, institutional systems), online education in contrast seems to force
a kind of certainty. There are few blurry edges that can lead to surprising
and empowering discoveries of the sort that happen in the physical space
of a classroom.
One part of me looks at this as an exciting pedagogic challenge that one
needs to meet, another part of me cannot help feeling sadness at the loss of
opportunities to meet and know those who speak less in words and more
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in silences, those who do not know how to interject themselves into the
limited frame of an online chat room, those who recede into the shadows
created by the cyber-savvy, English-fluent participants who will dominate
the metrics and justify them.
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Higher education in India has indeed been in dire need of new directions,
COVID or no COVID. But the arrival and continued presence of COVID-19
has added to these and also given new direction to the challenges themselves.
Technology has emerged as a major aid and suddenly technology aided
classes have become the norm not only in universities and colleges but also
schools and even pre-schools in certain cases.
Although it was in the air, the lockdown was formally declared with no
notice (four hours cannot be counted as a notice period – it only caused
panic and chaos), and like most others, educational institutions were caught
unprepared. And the Indian education system coped with it like many other
sectors did: introducing measures without much thought to the needs of the
poor and marginalized sections. In that sense, this was not very different
from what happened to migrant workers – their existence was invisible
and cramped living conditions unknown to those who planned sudden
lockdown with insistence on adequate physical and social distancing.
In addition, education sector responses largely did not pay much heed to the
principles of ‘good’ teaching and learning at respective stages of schooling
either. Online classes became the main mode of delivery not only in private
but also in public institutions, largely driven by the pressure of ‘completing the
syllabus’ and in the private profit-making sector, also by the need of ensuring
the ‘value for money’ to its students (read customers). Most higher education
institutions were no exception. Nevertheless, we need to acknowledge the
efforts that teachers took in easily molding themselves to this mode, which
they had hardly used earlier and also that it worked for some with access to
computers, laptops or smartphones with ready internet connectivity.
However, the very fact that educational institutions either conveniently
forgot or were indifferent to the diverse socio-economic-linguistic back37
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ground of students shows that there is something deeply wrong with
the system. Also, it is not only about access to technology but also about
reconceptualizing education if it has to be delivered differently.
Two facts are worrying in this context, I will discuss those one by one.
The first is that the knowledge on access to technology being a major
barrier already exists and is not a new phenomenon. The research on open
and distance learning (ODL) systems in India shows that it has rarely
been designed by taking the structural bottlenecks marked by issues of
gender, caste, location, illiteracy, linguistic-diversity, income-levels and the
consequent powerlessness into account.
This can be elaborated by taking examples of our national ODL institutions
at both school and university level: National Institute of schooling (NIOS)
and Indira Gandhi National Open University (IGNOU), which are heavily
technology dependent for all their processes: admissions, teaching support
and examinations. These rarely pay any attention to the fact that this
becomes exclusionary for many sections of the society. Girls, for example,
are denied access even when the household may have smartphones. It
has also led to the emergence of unscrupulous middlemen who thrive on
exploitation of aspiring students and parents who themselves cannot access
or maneuver technology (Jha et al, 2020).
The second worrying development is that it is not seen as a stop-gap
arrangement during or post-pandemic response. The Indian higher education
system seems to be moving towards embracing this mode as an important
means of delivery. That is how it looks like if one glances through the latest
version of the New Education Policy, which lays disproportionate emphasis
on the use of online for various purposes including vocational education with
reference to an imaginary ‘global quality and standards’ without defining
what it means, and also without reference to relevant research. That literature
is full of evidence about thresholds of illiteracy, poverty, social position and
powerlessness play an important role in success or failure of online education
but that concern does not find any mention in the document.
In addition to the access, pedagogy and learning resources are equally
important and as complex issues in the context of ODL based teaching
and learning. Most modern learning theories identify the role of sociocultural environment and dialogue as critical and intrinsic to learning at
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all levels. The ODL literature identifies transactional distance as a major
pedagogical constraint for the system. In the Indian context, with deeprooted hierarchies in place, transactional distance plays a negative role even
in face to face classrooms, which gets magnified in online classes where
opportunities for expressions and dialogue are fewer and far more rigid. At
times also completely absent. Lack of peer interaction opportunities makes
it worse. It is also much more difficult for teachers to intervene in such
situations even if they want to as compared to face to face classes.
For science education and research, where laboratories and close
interactions play an important role, it is obvious that online teaching is
hardly an option. However, irrespective of disciplines, subject areas or
streams, education is a process of co-creating values, skills and knowledge
– and online education is limited in its potential for facilitating this cocreation, especially in countries like India characterized by high levels of
social, economic and gender inequalities.
The success of the technology enabled education systems is also linked
to autonomy and motivation of the learner. Therefore, it has worked well
in the context of those where the learner is highly motivated with access
to diverse learning resources: books as well other forms of learning tools.
The ability to access and negotiate diverse resources and contexts play
a critical role in its success. That is why such means and mediums are
successful in helping those who want to upgrade their knowledge or skills
as a supplementary or complementary mode as an autonomous learner in
contexts where otherwise the access to school education and technology is
fairly universal. It has been successful for that segment of Indian society as
well. But it is severely limited in its potential to work as a primary mode for
higher education in the Indian context where less than one fourth of the
relevant age group attends higher education institutions.
Higher education is important for an individual in our context not only
for seeking and expanding one’s knowledge, skills and information, and
attaining degrees that are expected to be valued in the labour market or
for further studies but also for its socialization effect. The need for such
socialization is greater for lower income groups or girls but to a lesser
extent applicable to all. Technology enabled education systems fares poorly
on these counts.
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For example, for a large number of young people in India, especially
women and those coming from poorer families or rural / small town
locations, education institutions are also the only places where they meet
others, make friends and form alternative micro social systems of their
own, which is otherwise not accessible for them. Teacher-student and peer
relationships often go (or at least it is supposed to go) beyond classroom
teaching and open new paths and newer ways of looking at the world. In
other words, sheer participation in higher education institutions has a
potential for widening the freedoms in a manner that technology enabled
education systems can rarely do.
So, ultimately, it is important to realize that education at all stages is
inherently a political process but much more so at higher education stage,
where values and ideas are discussed and debated, and the very choice
of a course, a research problem or how these are chosen, framed and
delivered, is reflective of these ideas and values. Online education, even
when delivered effectively and with rigour, is limited in its potential for
fulfilling all these objectives of education. Important to acknowledge that
most higher education institutions are not necessarily centres for enabling
new ideas and creativity but greater dependence on online or technologybased education is definitely going to make education merely a technical
exercise rather than a transformative process of co-creation of knowledge
and widening of freedoms.
It is also important to point out that even in situations like the present
ones, where distance education becomes the only choice, it needs to be
reconceptualized taking the alternative mode of delivery and unavoidable
distance into consideration rather than using the same face-to-face
pedagogy and teaching-learning materials. For instance, many students,
especially girls, may not have the same freedom at home to be present in
an online class at designated time, they may not have access to libraries or
even internet to enable searches, they may have various other pressures to
deal with if living with families, and therefore, it may be misplaced to have
‘regular’ online classes.
The very nature of distance education needs reconceptualization in
terms of how to engage students and engage with students while allowing
flexibility in terms of time and openness in choosing the pace. Even in
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the short run, online or distance education cannot be delivered effectively
using a rigid frame, and it is indeed not a replacement for face-to-face
higher education. It can provide a flexible alternative, as mentioned earlier,
for supplementary or complementary education but that too needs to be
designed with adequate attention to both access and suitable-pedagogical
issues to be effective. New does not necessarily mean novel, and novel is
not always noble.
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Introduction
Digital media offers a world of possibilities. It collapses space and time,
allows for more social connectivity, and facilitates greater interaction
among people. Cultures of relatedness are increasingly shaped by digital
media with people using internet applications to stay in touch with family
and friends. Some of the greatest protest movements of the twenty first
century have been shaped by digital media1. Digital and social media
often become the site for counter-narratives, emerging as alternative
spaces where the boundaries between readers and writers, journalists and
citizens, are continuously challenged. Examples could range from blogging
to tweets and memes surfacing online. As Walter Benjamin (1969) had
argued, referring to the extension of the printing press at the end of the
nineteenth century, the distinction between author and public would lose
its basic character and become merely functional. If the reference here
was to a special case of mechanical reproduction, introducing the era of
mass communication and unrestricted circulation of information and
ideas, these possibilities increase exponentially in the era of digital media.
However, if digital technologies promise a more open and democratic world,
they also in many instances facilitate social reproduction. The ambiguous
role of the internet is such that while it may emerge as a site to counter
and critique state practices, it may also work as a very effective means
of state control and surveillance. Similarly, as Coleman (2010) argues, ‘if
some technologists can make and use digital media to ﬁght the injustices of
capitalism, others are enmeshed in ﬂexible post-Fordist capitalism’ (2010:
493). If digital media is a ‘double-edged sword’, it’s a call for us to engage
with its promises, plenty and hopeful as they are, but it’s also a call for us to
engage with its politics, to better understand how it mediates, challenges,
or reinforces social inequality.
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In the wake of the pandemic COVID-19, when interactions, exchanges, paid
work, education, have increasingly been mediated by digital technology,
whether successfully or not, popular discourse has come to revolve around
the indispensability of digital media in our lives. While it is important
to engage with how this will re-shape our lives, and reconstitute us as
humans, it is also critical to check a technological determinism as the latter
may paper over structural inequalities and differential access to resources
and power. These are important questions, not to bring down the euphoria
around the digital era, but to plan for more thoughtful interventions that
do not go on to harden the already existing digital and social inequalities.
This paper uses this larger context to engage with a question closer home
– how are universities working with and thinking of digitally mediated
education at the time of the pandemic, and what problems need to be
acknowledged and addressed if we are to plan a more reflexive engagement
with our students.
Connection Lost: Some Questions on Infrastructure and Access
With COVID positive cases rising in India and serial lockdowns announced
since the third week of March 2020, universities and departments across
the country have been devising methods to continue the teaching-learning
process in the absence of regular physical classes. Across the world, online
platforms like Zoom, Google Meet, Hangout, Skype, Webex have become
preferred options to conduct classes, and to give them their due credit, on
days internet connection works well for most participants, they do allow
some simulation of a classroom experience. However, as we plan our
ongoing and future exchanges on online platforms, it is critical that we
engage with some concerns with online education – particularly regarding
availability of resources, contested claims to shared gadgets, and lack of
conducive environment to participate in learning. These concerns become
more urgent in the light of universities contemplating remote examinations
for graduating students. A blanket assumption seems to operate that
all students will be able to take exams remotely, just as they would have
managed to log into their online classes.
However, it needs pointing out that many students have not been able to
access their online classes and this is not an ‘exception’ that can be ignored
in an assumed ‘larger interest’. Lack of availability of required gadgets,
such as a computer or laptop, or availability of gadgets on a shared basis,
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can severely impact one’s chances of attending online classes. A glimmer
of hope here is the mobile phone, a gadget that has definitely had deep
penetration in India, with the effect that even in the absence of a laptop
most online activity, such as emailing, coordination on WhatsApp groups,
downloading e-material, logging into online classes, could be facilitated
by the mobile phone. However, unlike telephoning and sending messages,
these activities depend on a suitable phone model to support advanced
operating systems and an internet connection with stable speed that is still
not as widely available.
This suggests that even when certain gadgets are available, the online
transaction may not be as seamless; rather it may be experienced as
fragmented and discontinuous. This particularly comes to the fore in
reports documenting how students, as well as teachers, in Kashmir and
North East have been struggling with poor network and connectivity
(Ahmad 2020; Karmakar 2020). Yes, new media promises transformative
possibilities, but, as Brian Larkin (2004) argues, ‘much of the work on the
transformative effects of media…takes for granted a media system that is
smoothly efficient rather than the reality of infrastructural connections
that are frequently messy, discontinuous, and poor’ (2004:292).
Larkin observes that studies on technology often discuss the effects of
technology as if it is working at its optimum, but what is less discussed
is how technology inﬂuences through its failure as much as through its
successes (2004: 291). This also informs his unease with theorizing ‘digital
divide’ in terms of the assumption that ‘economic and cultural effects of
new technologies are absent from “disconnected” societies’ (2004:305). For
Larkin, this logic fails to examine ‘the structuring effects that technologies
and their failures—however dysfunctional—have in everyday life’ (ibid.).
Examining the infrastructure of piracy in Nigeria, that generates new
economic networks and makes available to Nigerians a vast range of
world media at an unimaginable speed, Larkin also draws attention to the
material qualities of piracy that generate a particular sensorial experience
of media marked by constant breakdown and poor transmission (2004:
290-91). Blurred images, distorted sound, muddy dialogues, loss of detail,
broken screen colors, faded figures, are distortions that ﬁlter audiences’
engagement with media technologies as well as their experience of time,
speed, space, and contemporaneity (2004:307, 291). As Larkin argues, ‘while
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media infrastructure creates the reality of being ever more connected to a
globalized world, it does so by emphasizing Nigerians’ marginalization at
the same time’ (2004:308).
Drawing from the discussion above, one can argue that while the
unavailability of certain gadgets hinders access to digital media, digital
inequality may also be at work when some of the basic requirements are
made available. Thus, in the context of online education, being connected
to new technologies may not automatically guarantee a seamless and
liberating digital experience to many students trying to access their
classes or exam material online. Rather, slow and fragmentary internet
connection – manifesting in frequent disconnections, audio-video
hang-ups, difficulty in downloading heavy files and reading material
– may intensify the experience of class, or regional, or technological
marginalization. As Larkin argues in the context of his work, breakdown
and slowness of internet connection may create a temporal experience
that has less to do with ‘dizzying, real-time global integration’, but a
‘frustrating experience of duration brought about by the technology of
speed itself’ (Larkin 2004:306).
The discussion so far has attempted to critically engage with an assumption,
regarding online education, that may take for granted a certain quality of
infrastructural access2 across regions and student demographics. I now
move on to questioning another critical assumption underlying remote
education that fails to acknowledge the dynamics of the domestic space
from where most students would be accessing their online classes.
Re-thinking Home: Viewing the Pandemic through Gender Lens
When online classes are seen as the future, and demands for remote
examinations are made, one not only takes for granted a computer or
stable internet connection being available at every student’s place, one also
assumes a certain domestic space where there would be enough room to
work on online assignments, or log into multiple classes on a regular basis,
or successfully take examinations. But what if the domestic arrangement,
especially during lockdown with most family members home, does not
permit this space? If in normal times one could have used the classroom
or library space for personal study, amidst the pandemic there are less
chances of escaping home. What this observation is aiming to challenge
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is not so much the potential of technology, but the assumption that with
advanced technology ‘place’ ceases to matter. Yes, the only place the laptop
literally needs is the lap, the wireless internet literally allows connection
without plugging the gadget into a wire socket; but just as there is a huge
material infrastructure of wire and pipes, very much tied to physical
locales, that creates the experience of wireless for the end-user, the space
one inhabits may also shape this ‘wireless’ experience and the very chance
of experiencing it in the first place. By space, I mean not just the physical
layout of the home or neighbourhood, but home as a space that is relational.
This allows us to also consider that home may not always be the site of
love and conviviality as often gets projected in popular descriptions. At a
time when online classes have to be accessed from one’s home, this could
severely impact one’s chances of access, even if the requisite gadgets and
connection are made available.
Sociological studies on gender and family have long drawn attention to the
dynamics of gender based division of labour at home. Christine Delphy and
Diana Leonard (1992) adopt a materialist approach and study the family as
an economic system where women’s labour often gets appropriated by the
male head of the household. For Delphy and Leonard, an understanding of
the unpaid work women do in the family, and the relations within which
they do it, are key elements in understanding male domination (1992:20).
They argue that the unpaidness, the specific character of housework, doesn’t
depend on the special nature of the tasks, since all the goods and services
produced at home can also be bought on the market. It depends rather on
the fact that the tasks which comprise it are performed within particular
relations of production where the ‘people who usually do the work do not
own the products of their practical, emotional, sexual and reproductive
labour’ (1992:84). Moreover, these relations of production characteristic of
housework (that is unpaid work, done in the home, by women) are not just
restricted to the common housework tasks such as cooking and cleaning.
Thus, in addition to housework and household work, Delphy and Leonard
separate out and distinguish as ‘family work’ all the unpaid work done
by dependents for the household head, noting most of the dependents are
women as wives or cohabitees (1992:79).
This allows a focus on the variety of work women do within the familybased household (see Delphy & Leonard 1992: 226-253). As the authors
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discuss, this could range from their direct contribution to family members’
occupational work, often filling in as unpaid assistants, to ‘emotional
work’ – work which establishes relations of solidarity, maintains bonds
of affection, provides moral support, friendship and love (1992:21). In
addition, and often overlapping with emotional work, care-giving to elderly
family members and children is again work largely done by women. In
the context of the pandemic which has led to massive uncertainty among
people regarding jobs, livelihoods, healthcare – the demands of emotional
work and care-giving would have become more pressing. Even maintaining
kin contacts between households and checking up on relatives becomes a
task expected of women. Delphy and Leonard argue that even when men
contribute to domestic work, the chances are that the overall responsibility
of housework would still lie with the woman. Even when women are
employed outside, they would generally end up working very long days
and at the least favoured aspects of household work (1992:240).
This discussion highlights the diverse tasks that constitute important
components of women’s domestic work – which rarely gets visibilized
or addressed as ‘work’. It also suggests that in critical times such as the
pandemic, the quantity or intensity of women’s unpaid work may go on
to increase exponentially. For instance, with the lockdown entailing that
most members stay put at home, there is more food to be cooked, more
dishes to be done, more clothes to be washed. This increase may still not
de-invisibilize housework. In fact, it’s interesting to note how the jargon
of ‘work from home’ may further invisibilize house-work. The expression
refers to office-work that is paid and can be done from home. It not only
allows a legitimate insulation from housework but also rests on someone
doing the larger part of the unpaid work. As Janet Finch (1983) observes,
‘women’s coverage of domestic work enables men to work at home while
being assured of protection from disturbance’ (Finch 1983; cited in Delphy
& Leonard 1992:235). What’s particularly relevant for the present discussion
is Delphy and Leonard’s observation that there are repercussions for wives
and children when men work at home. As they argue, ‘household space
and routines have to be organized around the husband’s needs to allow
him to carry out the breadwinning activities’ (1992:243). They add, ‘the
house becomes ‘reconstituted as a semi-public place’ (Finch 1983:55), and
the wife loses her privacy and must organize herself even more around her
husband’s timetable’ (Delphy & Leonard 1992:243).
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This analysis acquires a tinge of prophesy in the present times. For women,
not only has their share of unpaid work increased, but the freedom and
time that was guaranteed by either their stepping out for work or their
husband’s stepping out for work has also gotten curtailed. For women
in abusive relationships, a daily spatial-temporal separation from family
members was paramount for escaping control and developing coping
strategies. In lockdown-like situations, the chances of escape become
more difficult to negotiate, as also suggested by reports of rising domestic
violence during the lockdown period (see Mlambo-Ngcuka 2020).
Why is this relevant to a discussion on pandemic and university education?
The gendered nature of domestic work, most of which falls on women and
girls at home, may affect the chances of women students to access their
online classes and prepare for assessments and examinations. They may
also be negotiating with other family members to access shared gadgets
and internet connection and would be affected in case there is selective
preference for their elder siblings or male members of the family. Further,
going to college allowed women students to escape familial authority
and surveillance and discover themselves anew in terms of their choices,
whether of dress, friends, courses, politics, sexualities, which may have not
found acceptance at home. Now at home, many would have to carefully
guard their identities as the cost of breach could make staying at home more
stressful. As we deliberate on the future of university education in the time
of pandemic, I argue that it is important we take into account that many
of our students may be navigating through lack of gadgets, poor internet
connection, house-work, care-giving, family conflicts, loss of parents’
livelihoods, just as they may be navigating their online classes. These are
concerns that must be accounted for if we are to plan more sensitive and
thoughtful engagements for the next semester.
Conclusion
It is difficult to imagine university education today without some reliance
on digital resources which has made some of the best scholastic literature
widely available online. But if new media promises spaces of democratic
possibilities, conversely, it may also reinforce existing structures of power
and inequality. These questions are pertinent to a discussion on the future
of university education, especially public educational institutions. Our
classroom spaces are not free of economic, cultural, and social disparity,
49

Higher Education Going Online

but if a commitment to public education compels us to constantly
evaluate our universities and fight for non-discriminatory and affirmative
policies, it is just as important for us to take cognizance of the ways
online education may amplify existing inequalities and plan for
interventions that prioritize greater inclusivity. It is important that
universities and colleges take students’ experience of online classes
seriously, take into account their constraints and design modules in a way
that students without facilities for online sessions are not disadvantaged.
This is also a time for us to question if we can think of education in a
way that does not necessarily culminate in an end semester examination.
Remotely offered education in exceptional times shouldn’t make education
‘remote’ in terms of being inaccessible to students.
Notes
1 The ‘Arab Spring’ is often invoked as a textbook case for studying the
role of internet and networked social media as being at the centre of civil
resistance and political uprisings that engulfed North Africa in 2011 (see
Eko 2012).
2 I must add that though one is raising the infrastructural question in
terms of online classes, it’s a pertinent question even for physical classes.
Are our university spaces and classrooms designed in ways that allow
differently-abled students to access college facilities easily? This concern
also raises important questions vis-à-vis online teaching – how do
differently abled students manage online classes; are their needs taken into
account when universities plan online examinations?
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COVID-19 Risks Deepening Existing
Disparities in Indian Educational
Institutions
V Madhurima
Department of Physics, Central University of Tamil Nadu,
Thiruvarur 610005

Each University has a role in nation building. I say this from the point of
view of the two central universities I previously worked in, the University of
Hyderabad (HCU) and Mizoram University (MZU), as well as my present
institution, the Central University of Tamil Nadu (CUTN).
• HCU has grown in academic stature across disciplines in less than fifty
years while catering to the needs of many economically and socially
underprivileged students.
• MZU had recruited its first batch of permanent faculty in Physics in
2007; I was one of them. Most of our students then were first generation
graduates, many being first generation literates. Today, it is heartening
to see some of them as post-doctoral fellows in eminent institutes
abroad and in India including TIFR and SINP. Some of our students
are themselves teachers now, and they have introduced pedagogical
concepts learnt at the university to their students preparing them for
a bright future. Today MZU stands in the top 100 universities of the
country.
• CUTN was established in 2009 and has since catered to a majority
of women students, many of whom are the first generation of female
post-graduates from their families. I am sure that CUTN too will
contribute significantly to all spheres of the society in due course of
time.
Between the periods at MZU and CUTN, I have noticed a steady decline
in infrastructural support to newer universities. Established universities
are able to tide over annual financial deficits through their corpus funds,
funds that newer universities lack. This translates to the latter being in a
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perpetual state of financial and infrastructural distress. The nominal funds
allocated to faculty to attend seminars and workshops are inadequate to
attend even one out of state event, which translates to the inability to form
academic networks and collaborations. Furthermore, the annual funds
allocated to these universities are not enough for self-sufficient research
facilities such as X-ray diffraction, electron microscopy etc., in the same
institute for research in materials science or of high-end computational
facilities for research based on modelling and simulation. Faculty have to
rely on common facilities at other institutes that charge a fee, and often
rely on the goodwill of friends to tide over the associated difficulties. There
are time-delays in obtaining the data, thus leading to fewer publications.
This in turn reduces the ability of the individual faculty to get funded
projects and the eligibility of the university for larger fund allocation in
the next financial cycle, thus leading to a downward spiral of research and
academic activities.
The COVID-19 lockdown happened in the midst of this already precarious
situation. With research scholars confined to their homes with inadequate
internet facilities, research has come to a near halt. This is worse for
experimental research, where access to laboratories is essential and the
equipment is normally maintained by the scholars. Currently, we hope that
there will be no damage to equipment due to our inability to physically
access and maintain them and that we will be able to restart research when
the lockdown lifts. Even a minor repair will cost us a lot.
Measures such as physical distancing and staggered workplaces have been
suggested as methods to return to classroom teaching. This presupposes
the existence of additional resources which is far from the ground reality.
It would be near impossible to maintain physical distancing in classrooms
when we have just enough furniture for all students and in laboratories
where they are already sharing equipment. Staggered theory and laboratory
classes would mean more batches of students, thus requiring more faculty
and more technical manpower for laboratories. This can be achieved only
through policy changes in the number of sanctioned posts per department.
Lockdown due to COVID-19 necessitated online teaching for the rest of
the semester and this seems to be the imminent solution for the coming
year(s). Online instruction comes with its own problems. We now realize
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that there is a huge digital divide in the student body. Only a small number
of our students have personal laptops and broadband internet connections
while some students, especially those from rural areas, have neither the
devices nor the connectivity. This makes long term online teaching an
unimplementable strategy. When the students are at the university, the
digital divide can be bridged through use of common facilities. Further,
even if the students were to participate in online learning from home
despite the digital divide, they may not have access to quiet and distraction
free surroundings.
If the teaching has to continue fully online, strategies such as providing
laptops and internet dongles to needy students can be thought of. Every
university can also think of a central tele-conferencing facility for
interactions of faculty with those students who do not have access to the
internet. If the classes are to resume on campus, it may be necessary to reframe the syllabus to allow for partial online teaching. In a mixed mode
strategy, half the “contact” hours can be taught online, the remaining being
a staggered classroom teaching.
SWAYAM and NPTEL are seen as the ideal platforms for online learning,
but much of the content on these platforms run asynchronously, i. e. with
pre-recorded videos that the students watch at their leisure. This process
deprives the students of the benefit of live interactions and feedback from
the teacher. Viewing of study material created for a general audience
works only for self-learners. One needs to remember that not all students
are equipped to be self-learners and most of them report that they benefit
from a teacher. The teaching material has to be tailored by the concerned
faculty to ensure individual attention to their own students, for which they
should be aware of the pedagogical difference of online teaching-learning
from that in a classroom. A video recording of a lecture or uploading
presentations does not sufficiently convey the material to the student.
Issues specific to online teaching (such as working without facial cues from
students and readability by text readers for the visually challenged, to give
just two examples) also need to be addressed.
Then there are issues relating to examining students online. The composition
of online exam questions is not always pedagogically sound. Multiple
choice questions, which are regularly used with large student strengths, do
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not adequately test subject understanding. Also, not all universities have
adequate common computer centers where proctored online exams can be
conducted with suitable precautions. Since the credibility of examinations
cannot be compromised, it is necessary to think of more creative solutions.
Making teaching material suitable for online platforms needs resources
such as recording facilities, software and hardware – resources that are
currently available only in few institutes. The faculty need the time to adapt
to all these changes. Now would be the ideal time to bring back the retired
faculty members into the fold. Many of them have decades of invaluable
experience, are still physically active and might be happy to contribute
to the issue of teaching students during this crisis period. Their presence,
either in person or through online interactive classes, will be comforting
and beneficial to the students. It will give the faculty members the muchneeded support and time to adapt to the changing scenario.
As at many universities across the world, the lockdown has left my students
at CUTN anxious and stressed about the future. We have been able to allay
their fears regarding course completion for this semester, but are unable
to address the reality of lost opportunities related to jobs and higher
education in India or abroad. If we are to reassure the younger generation
that all hope is not lost for their future, it will be necessary to strengthen
the academic system to its very last branches, not letting the pre-existing
disparities grow in this crisis period.
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The COVID-19 Pandemic and Mathematics at
JNU
Riddhi Shah
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Friday the 13th, March 2020, an unforgettable day. Just as I was finishing a
lecture for our very first batch of MSc (Mathematics) students at Jawaharlal
Nehru University (JNU), one of my colleagues came and announced that
classes have been suspended until March 31 due to the COVID-19 crisis.
I was happy to have finished teaching my class before the announcement
came, but it was unsettling. Students were quite confused whether to stay
on campus or go home; most of them decided to go home and requested
us to send them assignments during this three-week period. I told them to
revise some of the basic materials, since the Measure Theory course that
I was teaching was quite new and unfamiliar to them. At that point, we
didn’t realize how long it would be. It seemed like a mid-semester break,
which would have been appreciated by all the students since they had had
virtually no winter break in December.
The Immediate Impact
I thought I would utilize this break to work with my PhD students, both of
who are in the sixth year. They both needed to submit their theses by the
end of June 2020, but one of them had already gone home to visit his parents
and returned only the following week. Soon after, the Delhi government
announced closing all educational institutions on March 19, and then the
JNU administration asked students to vacate their hostels within 48 hours.
Admittedly it was for their own good, but our students were worried: they
couldn’t get train tickets so quickly and were also concerned about the risk
of catching COVID-19 in crowded trains and buses. Then on March 24th,
the nationwide lockdown until April 14 was announced. It still seemed like
just a two week extension of what JNU had already announced, and at that
time, about 10 to 12 percent of the students (including overseas students)
were still on campus.
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As it happens, one of my PhD students is from a remote place in Rajasthan
and the other lives in Munirka, across from the main gate of JNU. At this
stage in their research, we had had frequent one-on-one discussions at the
blackboard – this is an absolute must for research in mathematics. Neither of
the students has good internet connectivity where they live, and this limits
their access to online resources. We manage some discussion over phone,
WhatsApp or email, but this is no substitute for face-to-face discussion.
They also need advice about their synopses, the lay-out of chapters and also
to continue research, for which online meetings do not work well.
The deadlines for thesis submission have been extended recently by UGC
and JNU, but there has been no announcement yet as to whether hostel
accommodation and financial support will also be provided. This is an
extremely important requirement for our students: not only do they need
a fellowship to survive, but they also provide support for their families. As
events keep unfolding, it is clear that they are likely to lose a year in terms
of finding a job; everything seems to have come to a standstill. Another
student at JNU working with one of my colleagues is waiting since late
March to have his PhD thesis defence. Holding it online is not an option
since he has very poor internet connection at his home.
As for the Masters students, this was just their second semester at JNU.
Coming from very varied backgrounds, they have found it difficult to learn
without lectures, through material provided in Google Classroom. Some of
the students are from rural backgrounds and from small towns where the
internet connectivity is, as mentioned, not good, and in some cases even a
steady supply of electric power is not available.
In part this is due to the fact that JNU has always encouraged students from
less developed areas of India to come for higher education. This has been
done through a combination of a low fee structure and a system of counting
for social and economic deprivation in the entrance examinations. Across
the country, districts where the development indices are below the national
average have been identified and a specific number of so-called deprivation
points are awarded to students who have studied for their previous degrees
in such districts. It is noteworthy to add that women students are awarded
additional deprivation points that are added to the students’ entrance exam
score to bring them at par with those who have had better opportunities/
58

The COVID-19 Pandemic and Mathematics at JNU

facilities in terms of education. Due to these encouraging steps, JNU has on
an average more students hailing from less developed regions, compared to
other urban universities/institutions. (Unfortunately, students applying for
MPhil and PhD programmes do not get the benefit of deprivation points
from 2017 onwards).
Thus for many of our students, the condition at home may not be suitable
for studies. The learning process becomes discriminatory in effect since
in a classroom at the University all have more or less equal access. More
opportunities to learn are available to those with good internet connection
and other facilities. In a class, one can gauge from the expression on the
students’ faces whether they have understood a particular concept or
not. Students can also ask about their difficulties there and then or can
come to my office later and ask for clarification, and they have been doing
so. However, they do not seem as enthusiastic or comfortable asking me
over email or in Google Classroom. Some of them seem to have forgotten
what was taught before the lockdown; it could be due to other pressing
demands on them in this unusual situation, or the environment may not
be conducive to study. This is very surprising as I know that most of these
students are sincere and had even applied for summer internships.
Now the emphasis is more on finishing the syllabus and conducting exams,
regardless of whether the students learn or not. The present situation leaves
me with the feeling that somehow we are failing as teachers – we are shortchanging our students. I feel responsible and want to teach our students
effectively, but now this seems a distant goal. Regardless of calibre, I feel
our students will suffer in the long run.
The Future
During the first lockdown period, I kept counting days and thinking that
even if it would stretch till the end of April, we could teach in a classroom
in May and part of June and then conduct exams in June. Now it is past
mid-May and the uncertainty over everything (we are currently in the
fourth lockdown period) seems to be affecting students and faculty alike.
The lockdown wall keeps shifting like a mirage.
The effect of this pandemic will also be felt on next year’s new admissions.
We are still under the lockdown and the deadline for some of the entrance
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exams applications are imminent, including my own university’s. How
would students who do not have internet connectivity apply now? The
terminal students may even lose a year of study if they cannot apply. This
will bring more divide between rural versus urban and poor versus rich.
Education should be for all, yet we do not even pay attention to this ‘minor’
problem. It is as if we simply have to fill the admission quota and we forget
the humans behind it.
On a personal front, I am using this opportunity to finish some pending
research work. I am also catching up on reading both math and fiction.
But for how long? I am afraid that this may pull us all down and I am
worried about the future. For a mathematician, discussing ideas in person
using a blackboard is very important, not to mention holding a book or
attending a seminar in person, and something seems to be amiss without
these elements of an academic life. Now we are all attending webinars
but it is just not the same, neither for the speaker nor for the audience.
Mathematics education is likely to suffer greatly if it is not delivered in
person. It is simply impossible to communicate some of the ideas via a
purely online mode.
A major fallout of this pandemic is that we had to suspend all activities
of the Indian Women and Mathematics (IWM). These are initiatives
that encourage young women to take up a teaching and research career
in mathematics. IWM activities are sponsored and supported by the
National Board of Higher Mathematics (NBHM) of the Department of
Atomic Energy, Government of India, and the Committee for Women in
Mathematics (CWM) of the International Mathematical Union (IMU). As
a part of IWM activities, there are regional workshops and popular lectures
by distinguished women mathematicians from India and abroad, which
largely took place in non-metro cities. These occasions are a rare experience
for young students and teachers alike at these places where seminars and
interactions with mathematicians from outside are non-existent otherwise
(see here for more details). An IWM regional workshop had been planned
this July in Chhattisgarh (at IIT Bhilai) for the benefit of students from
Chattisgarh and neighbouring states. We had also planned an IWM annual
conference in Karnataka (at IIT Dharwad). Both these activities had to be
indefinitely postponed. There are other proposals to have workshops in
Rajasthan and Kerala later in the year, which are on hold. It is not clear
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when these IWM activities can resume. This break creates a vacuum in
academic life and is likely to have long-term repercussions.
Although it has been said that we need to adjust to the new normal, I am
worried for the next generation. As it is, our young urban population has
screen-addiction that contributes to many of them lacking in social skills.
Now we are asking them to observe social distancing and to communicate
online and this can only encourage screen-addiction! I am afraid that
this will diminish real communication and social skills further, reducing
tolerance in general.
With the additional effect of the economic depression, the higher education
budget, which had already seen a cut in recent times, will be effectively
reduced further. This will have a major impact on the university education
in India, which caters to almost all of the student community, barring a
few. Unfortunately, the system is such that it pours much more money into
those elite institutions which cater to a minuscule proportion of students.
A place like JNU, which is accessible to urban and rural students alike,
where the class divide is less, where students from a humble background
can dream of higher education, saw a major upheaval towards the end of
2019 due to a significant fee hike, and it could become inaccessible for some
of the students who could benefit earlier. This is despite the fact that the
budget of such a university to support students is minuscule compared to
one of those institutions where admittedly students pay higher fees but also
get much more subsidy as the actual cost of their programs is far higher.
The right to education, especially higher education, already depends on
numerous social and economic factors, The COVID crisis will widen the
gap between the haves and the have-nots. The cries of underprivileged
students will be drowned in the general tumult of the economic depression,
as it is with the cries of the migrant population in the current crisis.
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“It will change the way we live … things will never be the same … we have
to learn to live with it … it will change us as a species”. These are some
of the reactions during the COVID-19 pandemic. The world has changed
dramatically in the past six months as the SARS-CoV-2 virus has taken
the world by storm, infecting over 5 million people. Primarily a health
crisis, it has given a nightmarish challenge to policymakers to decide
between closing down the state to save lives or keeping it open to save the
economy. Although lockdown was an apt step to contain the disease, the
conditions arising thereafter are unprecedented and serious. The pandemic
is expected to have a gigantic impact on global education in general and
Indian education system in particular.
Coping with the Pandemic
With the announcement of lockdown in India on March 23, 2020, over 1.5
million schools were closed. The act of suspending educational activity has
hit the annual academic calendar very hard: the tail end of the session from
March to May is crucial, involving internal assessments, board/University
examinations, project submission etc. It also marks the time for roll outs
for the new session: admissions, entrance tests of various universities,
competitive examinations etc. Therefore, a halt in all these processes has
been devastating and distressing.
Secondary schools in the country differ widely from each other in their
standards and then COVID-19 pandemic has revealed profound disparities
in children’s access to support and opportunities. During the lockdown,
in Aligarh only a handful of private schools could adopt online teaching
methods and could engage their wards all day in ‘homework’. However,
it has caused disproportionately negative impact on the most vulnerable
(economically backward) children by putting an economic burden on
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their parents to access the online resources. Teachers who were mostly
accustomed to the physical classroom found it difficult to adopt new
methods of e-teaching. As a result online education went on an untested
trial scale which was mostly hit-and-miss; the online evaluation and
assessment also had major errors and uncertainty.
On a positive note though, this pandemic acted as a catalyst, pushing
many teachers to devise innovative solutions within a relatively short time.
Learning material has been delivered using interactive apps, asynchronous
online learning tools (Google Classroom) or synchronous face-to-face
video instructions.
The pandemic exposed the inadequacies of India’s university system.
Numerous organizations do not have e-teaching or e-learning facilities, and
most Professors are not well versed with e-teaching methods. At Aligarh
Muslim University (AMU), the move has been met with enthusiasm, and
faculty have dealt with the challenges innovatively so as to minimize the
loss. The University’s HRDC (Human Resource Development Centre)
instantly launched an online Faculty Development Programme (FDP) for
all teachers exclusively for management of online classes and research. Three
other online courses were organized during lockdown period including
one FDP on ‘Quality research and scholarly publications’ and another on
‘Disaster management and its mitigation’. Between synchronous video
learning tools (ZOOM, WEBEX or TEAM etc.) and asynchronous online
tools (Google Classroom, WhatsApp Groups, or e-mail), the latter mode of
e-learning has been found to be more popular among teachers. A number
of online courses and curricula for effective knowledge transfer such as
SWAYAM, UG/PG MOOCs, e-PG-Pathshala or e-content modules,
CEC-UGC YouTube channel, National Project on Technology Enhanced
Learning (NPTEL), etc., have also been utilized by some faculty. The
teachers have also been prompt to submit the weekly work report with
details of course content covered.
Despite the availability of online resources, knowledge transfer has not
been effective due to inequalities in the system. A vast majority of students
in private or state colleges or universities of poor quality, with a dearth
of qualified and motivated faculty; or come from disadvantaged families
thus cannot afford continuous internet connections. Due to postponement
of final exams of boards/ universities and entrance tests, it will be a
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major task for institutions to finish the entire admission process as early
as possible. The disruption in research experiments and the destruction
of the unattended research material due to unprecedented lockdown has
also derailed the research outcome of researchers. By and large the limited
usage of e-resources, ineffective delivery of course content and fluidity
in examinations reflect that India has not been able to match up to other
emerging countries during this crisis.
Educational and Socio-Economic Impact of Lockdown
The COVID-19 pandemic has brought the Indian society to a distressing
halt and further exposed the inequalities. Our fight against this global
crisis seems to drastically change our way of educating younger generation.
The pandemic’s serious impact on higher education sector will be a true
determinant of a country’s economic future as millions have already lost
daily wages, food and shelter. Introducing exclusive online system with the
prevailing apathy and inertia of most educators, the effective changeover
from offline to online medium of teaching and education is a challenging
task. It will be hard to cope up for the vast majority of students who lose
opportunities to learn and a further extension of lockdown may worsen
the conditions thus translating into economic and social disadvantage.
Unfortunately, the technology-based education is more straightforward
and cannot help or groom students individually. Many graduating students
are looking for job interviews, and those with offers are yet to receive the
certificates and mark sheets before taking up their jobs. Due to economic
slowdown the employment deficit can also affect the paying capacity in the
private sector, which accommodates sizeable section of the students in the
country. Shrinking employments indicate towards the possibility of a major
recession in 2020. Universities may observe a delay in student internships
and placements and student counselling programs will be affected. There
is anxiety and helplessness among the students and parents due to almost
unpredictable conditions. The students enrolling in universities abroad
viz., US, UK, Australia and China, may face visa restrictions.
It is worth pondering whether post corona pandemic, we will be a
transformed society. There are grave apprehensions about the post
COVID-19 Higher Education system framework. As discussed, India’s
slow progress in higher education is also due to disparity in resource access
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by the disadvantaged students and the limited investments in universities.
The latest budget’s allocation towards higher education has been a mere
1.3% of the overall expenditure, the lowest since 2010-11. Due to paucity
of funds, the hiring services of faculty may be halted affecting quality
and excellence. The impact will be reflected in societies with productivity
affected. Therefore, educational disparities cause social and economic
disparities thus creating the divide between the haves and the have-nots.
The resulting impact in society will weaken confidence in democracy and
promote unrest. The adverse effects of the pandemic reflect on the budgetary
affairs and the future predictions. The low fee collection in institutes can
create hurdles in managing the working capital. Income generated from
the halls of residence, catering, conferences and sporting programs will be
much less than expected due to closure of academic institutions. The level
of the impact on higher education will depend largely on the duration of
the outbreak.
Since the online mode has become the default delivery pattern of
education during lockdown period and may well continue further. With
the passage of time a stage will be reached when the best of faculty will
be available to students across the globe. The quality of education will be
judged cumulatively by faculty’s subject knowledge and IT skills. It could
happen that a student can study courses from any College/ University of
the world based on quality of teacher and fee structure, and this may lead
to faculty redundancy.
Role of Technology in Post COVID-19 Era
Technology has, oddly enough, emerged as the lifesaver for maintaining
social connections even as the COVID-19 pandemic crippled the world.
This has motivated policymakers to support e-learning and to help lessen
the digital divide. It is predicted that by 2024 the mobile internet may
reach 85% households in India, and that may make online education more
affordable and effective in the rural and backward areas of the country.
Special funds should be allocated for digitization and to raise digital
learning platforms besides supporting the marginalized students to lessen
the digital divide.
Teaching in the field of biological sciences (which is my subject area) requires
specialized equipment in the laboratory, and education in this domain
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involves face-to face instruction in traditional classrooms or laboratories.
Many teachers find online education inferior, leading to decreased
learning. This could be in part due to teachers lacking skills or support
to teach online, so online courses and webinars have been organized at
AMU during lockdown period to make the teachers familiar with online
tools and methods. However, the nature of practical or laboratory work in
most courses of biological sciences has been a challenging task when tried
on a web format. Therefore, the exercises need to have integrated online
component to convert it to hybrid format at least. Teachers have filmed
their own demonstration or simulations can be utilized as a supplement.
Virtual labs have also been recommended for demonstration of anatomy,
physiology of animals especially due to scrapping of dissections by UGC
and the advantage is that students can access asynchronously at their
own convenience.
At AMU, due to the continued lockdown we replaced the lab project with
a comprehensive review work on or a related theme. Students have been
invited to discuss results, present seminars and take viva- voce exams on
the web. The excursion tour report has been transformed into a virtual tour
report by asking the students to survey the institutions on web. Remote
instrumentation involving manipulation of scientific equipments like
sensors, cameras, microscopes, chromatographs, thermal cycler etc. has
been introduced. For lab exercises involving surveys, the collected data is
to be shared and interpreted online. Some of the subjects like biodiversity
or taxonomy involve more interactive surveys and observations on natural
behaviour of organisms; hence online studies may not provide explicit
information.
Conventional Education Dispensable or Indispensable?
Our teaching methods do need to be updated and the pandemic may have
given us an opportunity to do so. Face-to-face interaction has always been
considered as the best form of communication and like most traditional
universities in India AMU largely follows this practice. Although there is
a lack institutional support and adequate platforms for online teaching,
the lockdown has made us realize the value of online learning and the
opportunities that it offers. This initial period has had a number of technical
glitches in software and unreliable internet/power supply and there has
been some apprehension in using several online teaching apps due to
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security concerns. We have had to rely on asynchronous tools like Google
Classroom or sending the lectures through WhatsApp or e-mail. Some
students in far flung, remote areas of country e.g., Kashmir or North-East,
or those from adjoining countries like Afghanistan do not have continuous
or high speed internet hence they have received the study material through
e-mail. If all classes go fully online then it will be a problem to manage as
all do not have unlimited data or a fast internet connections at home.
Further, shifting online is more than converting class-notes into PDFs
or a collection of video lectures and e-books. Digitized learning content
has to be contextualized and ‘byte-sized’ to make it crisp, engaging and
understandable. Although there is no replacement of the field trips, social
and cultural interactions during academic exchanges it may be possible to
make the e-learning more user friendly through customization. Another
important issue is that students may not devote full attention to online
classes. Interpersonal communication, ethos and other social attributes
will take a back seat in online education which also will affect the teachers’
support and help to the weaker students.
The most widely used assessment methodology at AMU is through
assignments followed by quizzes, and going online for such assessment
may not maintain the same quality and standard. Lab work/ practical
– the vital component of any biology course – has not been effectively
taken in online format. Handling animals or using equipment by oneself
has more merits than virtually examining them; hence virtual lab will
remain secondary in value to authentic lab and field experiences and
majority of the current conventional exercises may appear nonconvertible
to online mode.
We need to be guarded not to compromise on the quality and look for
the best solutions available. That’s the reason, even in the post COVID-19
era, offline or conventional education models will not become obsolete.
However, an integrated learning of classroom and online modes will be the
best practice to follow by blending the two judiciously as per the context
and the course content.
Impact on Research and Related Activities
The pandemic has brought ongoing research to a standstill with uncertainty
looming large about funding and career choices. It is likely to have a
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disproportionate impact on early-career researchers and those working on
fixed term positions. Due to the lockdown fieldwork was suspended, and a
large number of students, fellows, and visiting scientists returned to their
homes without finishing their research tasks. Many projects including
those collecting primary data on ecology, biodiversity and climate change
requiring regular surveys and data recording have been put on hold.
Projects involving seasonal parameters are likely to be delayed for a year
or so due to loss of a season. Students carrying out experimental work in
genetics, microbiology, molecular biology etc. have suffered the loss of time
since all previously collected samples are in waiting or have been damaged.
My project on nematode diversity in natural and disturbed habitats has also
been adversely affected from the point of losing crucial sampling months.
Besides, the samples already collected needed to be analysed rapidly before
being badly degraded. The cancellation of conferences has also been
detrimental for students, post-docs and faculty for career development.
2020 had been declared the “Year for Biodiversity Policy and Planning”
but this has received a serious disruption since several important meetings
have had to be postponed.
The crisis has also created much apprehension about the future and it is
not clear how long it will take to normalize. Although productivity during
lockdown has not been very remarkable, nevertheless, the lockdown has
reduced stress, improving mental and physical health, both of which are
valuable. It is clear that we have to find new ways to continue doing science
in the best possible way by thinking and focusing on those aspects which
are going to be crucial in the immediate future.
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After deliberating for a couple of weeks, the government decided to bite the
bullet in mid-March and directed the closure of all educational institutions
till further notice. This also implied that the ongoing Board exams were
suspended indefinitely, as were other competitive examinations, plunging
an generation of students into a vortex of uncertainty. Most universities
were caught unprepared although the faculty in the universities could see
it coming sooner than later. The public universities packed off the students
and closed their shutters pending the next directive from the government.
Some of the new generation Private Universities sensed an opportunity to
prove their mettle and instructed its faculty to switch to an online mode
that were adopted by many US universities only a few weeks before.
Online instruction is dependent of two crucial components – availability
of a versatile collaborative software platform and connectivity from both
sides – the instructor and the learner. This is often not understood and too
much importance is attached to the sophistication of the platform which
often resembles the cockpit of a modern aircraft. Initial experience with
this medium can be compared to the Bundesliga matches that resumed
recently in empty stadiums. Public universities have a large number of
students who do not have access to fast communication networks – this
could vary between 20 to 30 percent whereas the demographic profile of
a private university is believed to be between 5 to 7 percent. Therefore,
even if the university is perfectly capable of delivering online instruction,
they would still have to be sensitive to the fact that it may not be fair to
a significant fraction of the students who may not have the necessary
resources from their end.
Distance education started in India in mid 80s pioneered by the setting
up of IGNOU. One only needs to visit their website that boasts of such
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core values like flexibility, openness, affordability, inclusiveness, and the
promise of life-long learning. This model has been emulated by many
other universities in India to reach out to larger and more diverse student
population. However, it is debatable whether they have been able to match
the standards of standard in-class education. Moreover, the distance
education mode also relied heavily on availability of in-class infrastructure
and connected many part-time teachers with part-time learners. Online
education was an evolutionary leap in the same direction that has come
up in a big way with the emergence of big players like Coursera and EdX
and now BYJU’s which is targeting school-children. Even Khan Academy,
that resembles a very conventional chalk and board classroom, is thriving
because of the online mode.
Mainstream university education has flourished under the premise that
there is no substitute for the ambience of the university campus and live
learning with peers in the classroom and has been able to maintain an
exclusivity till now. The mainspring of the intellectual inspiration is said
to flow from the bustling quads and the umpteen brain-storming sessions
in the cafeterias. At best, they would let some of the more popular subjects
be taught using these outreach platforms which mainly contributed to
building their brand value for the in-campus experience.
As universities closed down almost overnight, the faculty and the
administration were scrambling to put together some methodology to keep
the semester going, online became the only recourse and all the hesitations
were cast aside in a hurry. The initial weeks were arduous and onerous from
both sides – the teachers and the students. Many instructors who prefer
teaching using power-point slides, found this transition easier to handle.
Others preferred collaborative platforms like MS-Teams (formerly Skype
Professional) or Zoom and many others that were mostly used as video
chatrooms for both social and professional purposes. Others found tablets
a good substitute for the blackboard, so much so that the sellers ran out of
stock in no time. In all this, the internet has been put under tremendous
pressure to provide the necessary bandwidth and much to the credit of its
architects, it has withstood this test.
The inhibition surrounding these platforms may now disappear – although
necessity is the mother of invention, commercial motivation is also
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a powerful driver. Indeed, there is now a strong lobby emerging that is
advocating online instruction as a solution to many issues that traditional
education is unable to address. The rationale is very similar to the benefits
of distance education with the added advantage of technology providing
easier solutions that didn’t exist a decade ago. So, what seemed like a force
majeure in the aftermath of COVID-19, may actually become a post-COVID
alternative and challenge the sacred cows of the (increasingly expensive)
university education. There is also a realistic possibility that the postCOVID education may continue to gain momentum in an online mode,
even after Corona has been vanquished! The remaining article would try
to examine this scenario which the author feels is a very plausible one and
could become a watershed in not only a pedagogical transformation but
the very definition of education.
The following questions will be repeatedly asked in the coming months
and years:
• What is the efficacy of the online versus traditional modes of
delivering education?
This will be difficult to answer as the requirements may adapt to the new
paradigm. However, what will certainly require thinking out of the box is
a new model of testing and grading. Learning and testing are intertwined
intricately in the contemporary delivery of education. Often the challenges
of testing and evaluation are more complex as they are harder to scale
in the traditional models. While an online model will shift the onus of
learning onto the learner, testing will have to be conducted in a secure
and trusted mode that requires strict invigilation. Even in the distance
education mode, elaborate arrangements have to be made for conducting a
traditional physical examination. If this cannot be avoided, then the online
mode cannot truly take it to a new level. Despite the availability of some
tools like Mettl, Examity, Respondus, there is still a lot of apprehension
about the reliability of these technologies.
One radical step could be to delink learning and testing, wherein online
instruction will only focus on the former. The testing can be conducted
by the organization according to their requirements for selection. For
quite a while, the entry barriers to the next destination are considered
much harder than the grades that one earns in the university which is
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only used as a preliminary filter. So this filter can become less rigorous,
without seriously affecting the process of selection at the next destination.
The self-certification tests conducted without the traditional support of
physical proctoring can become a basis for a Satisfactory/Unsatisfactory
grade which is what most universities have decided to adopt for the current
semester. This could become the new norm which would actually bring
relief to teachers and students alike.
• Has traditional liberal arts education championed by the
Humboldtian model kept up with the needs of the 21st century?
There is already a significant discourse available on this topic emerging
out of debates on globalization and a utilitarian view of education. With
the objectives of education more closely aligned with job- seekers, does
one really need to go through a broad-based college education for 3-4
years? In this regard, the role of the IT industry cannot be overlooked. The
IT boom starting from the late 80s, redefined the preparedness for jobs
and many Indian IT giants like TCS, Infosys and NIIT took the lead in
short-cutting the rigorous university education and used in-house ad hoc
training programs to churn out trained manpower like no other country.
In retrospect, this was achieved through a clever combination of technomanagement skills that did not require a full-fledged college education and
certainly within a fraction of the cost. It may be emphasized that the cost
of education is not just what a student pays but also the subsidy provided
by the public universities.
To cut a long story short, online instruction can be made more flexible to
meet such needs which raises the next concern and is already touted as a
game-changer.
• Would 21st education break away from the traditional constraints
of time and space?
A university education demands that its seekers spend a certain time in
a certain location and it is considered an aberration if there are gaps in
the contiguity. It makes intense demands in terms of continuity and focus
which is not easy for many and often beyond one’s control. The curriculum
is also designed in a way that it discourages long breaks although many
universities allow students to return. In contrast, the online instruction
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paradigm, going by the recent developments pioneered by the Coursera
model, makes it a lot easier on the learner by chopping down a semester
into modules and morsels which are typically of 10 hours duration coupled
with online testing. In essence, it is chopping the eight semesters of
education having typically 120-140 credits into smaller fragments, where a
learner can choose his/her own pace. Moreover, theoretically one can be on
the move, and connect seamlessly from anywhere in the world ! Although
it sounds incredibly alluring, there are some important points that we must
ponder on before we jump in.
1. How different are the outcomes of the fragmented learning from the
compact education?
2. Are the differences significant enough, not to take this leap or it is
primarily for those who cannot afford it – both in terms of cost and
other constraints?
3. Which disciplines are more amenable to the new paradigm? A short
answer is STEM subjects require closer interaction with the instructors
and laboratory facilities.
• Will traditional universities survive?
One possibility is that every university will be forced have a hybrid model?
In that case, education could become the monopoly of a few hundred
chosen organizations? Seemingly the online mode will allow a university
(service provider) to reach out to orders of magnitude more pupils than is
currently possible thereby justifying fewer institutions. This phenomena
can lead to the Corporatization of Higher education. Although the
Corporate-Managerial style of administration has been increasingly
adopted in Universities, there is still an appreciable difference in the
cultures. However, online instruction will require delivery models that are
beyond the scope of academicians and consequently, it will only accelerate
the metamorphosis.
How would the life of a university Professor change? In the current
dispensation, teaching often takes a back-seat (especially for undergraduates) and many leading universities protect their elite faculty by
hiring temporary instructors. Since online instruction is more intense
and requires more effort in their delivery, universities may be forced to
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completely separate tracks for research and teaching. This could change the
nature of university education beyond recognition and eventually branch
out into two distinct streams – one that prepares students for industry and
the other for a career in academics and research. While the former can
be more easily delivered online, the latter will continue in the traditional
mode but for a much smaller group of students. Clearly, the graduate
programs will survive in the traditional style and there will be less demand
for Professional Master’s students as they will get upgraded through the
online certification programs at a much lower cost.
• If Higher Education undergoes this change, will School education be
left behind?
The bottom-line is the acute crisis of good teachers and youngsters opting
for such a career. That is where online instruction enjoys a huge edge –
the teacher-student ratio is not of consequence and it is the self-learning
that will become the key. Content is no longer a challenge in the Internet
era and even traditional teachers take help from knowledge platforms
like Wikipedia.
In the coming months we are likely to see an increasing clamour from the
business world to promote online instruction beyond the COVID crisis.
It appears to be natural fit for the needs of the Business and Management
Schools, Executive education and short-term re-training programs that
the Industry has been advocating for in the last decade. It can be opined
that the Industry will play a leading role in the post-COVID education
framework.
I would like to conclude with a simple observation about the likely impact
of these developments in our country – India never managed develop any
credible education system barring a a dozen exceptional institutions. There
are many reasons for this but it will be futile to delve into those as there
are no easy fixes and most pundits are not optimistic that there can be any.
However, there is a clear redemption in the new paradigm and India is
likely to adopt it faster than many countries given its recent fascination for
techno-determinism.

76

Post COVID-19: A Technology-Driven Era for
Higher Education
Alok Srivastava
Data Science Center, Amity University, Gurugram 122412

Introduction
The process of knowledge dissemination has been interrupted by the
COVID-19 pandemic. However, given the fact that societies all over the
world need to get back to classrooms in some form or the other, and that
as of now, social or physical distancing has become mandatory in almost
every aspect of our lives, including education, this will have to be done
gradually and carefully. One positive outcome of the lockdown is the
acceleration in adoption of digital technologies and this can upgrade the
education system, both for students as well as for teachers. However, both
groups will have to make serious adjustments to get the most out of online
education since at present both students and teachers have an incomplete
understanding of the tools and technology they need to use.
The Mode of Training
I teach postgraduate courses in Data Science and allied subjects at Amity
University in Gurgaon. For most of these courses – Business analytics,
Cyber security, Computational biology and others – computer based
training is important. In some subjects within the sciences, there are courses
that require laboratory based experimental activities. Some subjects are
purely theoretical.
There is no doubt that laboratory courses are essential in some disciplines.
For these, instruction can be given in a blended mode, theoretical portions
online, while the laboratory part can be provided to students on campus but
in small groups. Purely theoretical courses can go completely online. The
third types of courses mainly classified into application-oriented courses,
which needs computer based training to solve various application-oriented
case studies.
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Among all these courses, a major share in the job market is captured by
application-oriented courses through IT based companies. Adopting
online mode for these courses has additional advantage to prepare students
for their job culture, as mostly these jobs requires online meetings with
clients, discussions and connect remotely with different team members to
perform a particular task. In this article, my focus is mainly on applicationoriented courses that can be taught completely online.
Current Challenges in Online System for Higher Education in India
In India, the major challenge in rural areas is still a reliable and continuous
supply of electricity. A second hindrance is network reach and connectivity.
When focusing on higher education, though, a small percentage of people
in rural areas opt for this, and those who are interested typically move to
urban areas.
According to data (from Dec 2018) there are 121 crore mobile phones users
in India, 45 crore of which are smart phone users, with 56 crore (41%)
being internet users 1,2. In 2019 it was reported that the average broadband
download speed in India is 34.07 Mbps 3. This bandwidth may be sufficient
for online streaming of lectures, but data shows that connectivity issues
cannot be ignored even in urban areas. There are many households that
have access to smart phones but not to broadband connections.
Role of MOOC in Higher Education System
Massive open online courses (MOOCs) have captured global attention since
2012 when it was projected that they might transform higher education.
Globally, several thousand courses are being offered (Coursera, EdX,
Udacity, FutureLearn, Udemy etc) and in India, there are the SWAYAM
and NPTEL portals. An advantage is that these courses are scalable, they
allow for optimal utilization of resources, and being self-paced, are not
bound by time constraints.
The UGC has now issued a Credit framework for online learning courses
through SWAYAM. Universities and institutions are allowed to assign 20%
of the credits in each semester for courses offered on SWAYAM. Can this
methodology change the education system? If these pre-recorded MOOCs
are so effective in teaching, then why there is a need to invest on expert
faculty all over the country for a particular subject?
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I personally believe that MOOCs are another form of reference material.
Not every student is the same, and similarly every teacher has a different
way of teaching, different ways of addressing the doubts, different way of
interacting with students. We cannot get the complete in-depth knowledge
and confidence until questions are raised and they are answered properly,
that allows us to think in that particular subject. Teacher-student
interactions are greatly needed, whether online or in a classroom.
As it happens, despite the fact that many MOOCs are delivered by domain
experts from reputed universities, they have failed to reorder higher
education. Justin Reich and José Ruipérez-Valiente note in the January
2019 issue of Science 4 that
1. The vast majority of MOOC learners never return after the first year.
2. The growth in MOOC participation has been concentrated almost
entirely in the world’s most affluent countries.
3. Low completion rate have not improved during the six years studied.
We may also expect the similar pattern in SWAYAM and NPTEL unless
universities and institutions take up to 20% of the courses in their
curriculum from these portals.
The pandemic has changed these statistics to some extent. MOOCs are very
helpful for professionals and for those who already have some background
knowledge about the subject and want to upgrade their skills. It is also
helpful for self-motivated students who can invest time to find the answers
of their queries while attending these courses. For a majority of the students
it may be difficult to connect with these lectures. However, online learning
needs to go beyond MOOCs: they need to be based on interaction with
the instructor.
Another issue in online instruction is that there is no monitoring of the
students, and no safeguards against plagiarism, cheating, using ghostwriters
for assignments and online exams and other unethical practice.
Technology in Higher Education
Artificial Intelligence (AI) and Machine learning (ML) have had a major
impact in almost every sector in recent years. Big data tools can have a big
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role in the development of a technology-driven era of higher education.
AI and ML based models can guide students by estimating their success
rate to complete a course with satisfactory grades. AI system can also help
students with special needs to get more equitable education, helping screen
students with learning disabilities 5,6,7 diagnosing reading and academic
difficulties of any student, in addition to carrying out routine tasks such as
reading passages to visually impaired students.
AI models can be designed to work on adaptive learning, to offer
personalized teaching based on the learning requirements of a given
student. The current knowledge and skills of an individual can be assessed,
and a recommendation system can be developed to suggest what courses
are next required to achieve proficiency in a domain of interest. 8,9,10 Both
students and teachers can be guided to upgrade skills. These technologies
are already being used for language learning and improving writing skills.
11,12,13,14

In an online environment, recording basic information like students
attendance and time to attend a lecture is simple. Furthermore, AI can also
be useful for more complex matters such as the use of computer vision to help
in facial analysis, gauging emotional response to determine attentiveness of
students, etc 15,16,17,18. Periodic assessment can also be simplified, using ML
to identify the weaker area of the student 19. For purely theoretical courses,
natural language processing based text processing systems can also be used
for evaluation and grading 20,21. Augmented and virtual reality techniques
can take book material to the next level, to visualize experimental set-ups
22
. This may be one way of teaching experimental subjects, at least in the
initial stages. Even in biology, this technology can be used to demonstrate
the anatomy and physiology of living organisms.
Technology will continue to play a major role in educating future
generations, although human intervention cannot be ignored if education
has to be optimal.
Conclusion
COVID-19 will be with us for a long time. The current situation has
accelerated our use of digital technology and can transform our education
system for the better. There is also no looking back from here. It is essential
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that the government should invest more in education, health and research
sectors. Special funds need to be allocated for digitization and to raise
digital learning platforms. The private sector also needs to participate, and
should enhance research capability in order to develop proposed solutions.
Finally, it is essential that the government offer financial support to all
students in order to lessen the digital divide.
Face-to-face interaction in classroom teaching will take time to return,
and almost surely, it will return with new norms such as a blended mode,
or with changes in student-teacher ratio so as to maintain proper social
distancing. Meanwhile we can use this time to experiment and deploy new
tools and technology to make education meaningful to students who are
not able to go to campuses. We can also devise plans to increase access –
Education for all – in both rural and urban areas.
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The physics curricula worldwide are split into lectures and laboratory
experiments. Over the course of undergraduate and graduate programs,
lectures cover a sequential series of courses and help students build an
arsenal of sophisticated analytical tools to understand the world around
them. The complimentary experiments, which are an essential part
of any physicist’s training, help elucidate abstract concepts, introduce
design principles, develop teamwork skills, and above all demonstrate the
experimental nature of the subject1. At introductory undergraduate level
these theoretical and experimental classes may easily have 50-100 students
in a classroom working in close proximity. The emergence of COVID-19
now threatens this traditional structure of imparting physics and STEM
education in general. The constraints of social distancing in a post-COVID
era still allow online lectures delivered remotely, but no such effective
strategy exists for laboratory training.
Computational physics has evolved as a third pillar of physics education
and research after theoretical and experimental physics. A rise in
computer-assisted data acquisition and simulations generates vast amount
of data that can only be analyzed using scientific computing. With
decreasing cost of computing power and storage, and increasing graphic
rendering capabilities, detailed physical simulations can be run on laptops,
tablets, and even on smartphones. Several initiatives have appeared in
last two decades that utilize this opportunity to effectively communicate
physical principles behind theory and experiments through physics-based
applications and simulations run from an internet browser. We propose
that a carefully curated collection of such interactive online resources can
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be used in conjunction with lectures where and when complimentary lab
experiments are not possible.
Simulated virtual labs existed in rudimentary form for many decades, but
have gained mainstream traction only recently2. In this article we introduce
a number of open source computational physics resources that have
been designed to supplement lectures and experiments. These resources
emulate inner mechanics of several core concepts as well as laboratory
experiments. Complemented with lectures these applets allow students to
tune and visualize relationships between various control parameters of the
underlying principles and see their physical effects immediately. Run as
in-silico experiments these simulations can be used to generate data that
can then be analyzed and reported by students using similar free online
resources such as Google Drive.
1) PhET by University of Colorado, Boulder
PhET project was launched at University of Colorado, Boulder by Nobel
Laureate Carl Weiman in 2002. Since then the project has added more than
150 interactive simulations that can be adapted for teaching experiments
at school and university level. Though sometimes interacting with these
simulations may give a feeling that you are playing a video game, all the
simulations are built on and aim to explain fundamental physical principles
and concepts.
2) Open Source Physics – Singapore (OSP Singapore)
The OSP-Singapore page is maintained by Loo Kang Wee, and boasts
of a large collection of simulations written in JAVA or Easyscript Java
Simulations (EJS)3. The simulations can simply be run from a browser
or can be downloaded and compiled locally. Quite a few simulations in
this collection detail the use of various lab instruments. For example,
simulations of Vernier calipers, micrometer screw gauges, among others,
explain how to take measurements from these devices in presence of a
tunable zero-error.
3) Open Source Physics (OSP)
The original OSP project started in 1998 and was sponsored by the
National Science Foundation (USA), and Davidson College4. Originally
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it was introduced as a resource for teaching computational physics in
JAVA through effective use of object-oriented programming paradigm,
numerical programming libraries, and graphic libraries. Thanks to ease
of deploying java-based scripts online the OSP evolved to be source of
multiple online physics-based applets. One of the authors of this article
(VY) co-taught a course based on OSP, where it was used as a platform
to introduce advanced undergraduates and beginning graduate student
to computational physics. Compared to PhET and OSP-Singapore, OSP
requires a little more familiarity with computers, since one needs to
download and compile the projects individually before interacting with
them. On the brighter side, OSP also provides ample opportunity to build
newer simulations by using other existing projects as a starting point.
Google Drive
Many of us already use Gmail for daily communications. An associated
complimentary service included in Google Suite is Google Drive. It allows
the user to remotely store and share up to 25 GB of data. It also provides
free applications such as Google Docs, Google Sheets, and Google Slides
which are similar to Microsoft Word, Excel, and PowerPoint respectively
and can be adapted for analyzing, reporting, and presenting lab work.
Since the lockdown, both VY and AD have extensively used Google Suite
in their virtual classrooms where students analyze, report, present data
and complete assignments.
An Example Exercise
Young’s double slit experiment can easily be identified as one of the most
influential experiments in the history of physics. In a traditional lab setting,
available at an undergraduate-level laboratory, the experiment would
require at least a monochromatic source of light, a screen, a few engraved
double slits of varying slit-widths and slit-separations. This experiment is
also usually performed in a dark room unless the light source is a laser.
The students usually set up this experiment and measure the distance
between bright and dark interference fringes on a screen while varying the
slit width, the distance between the two slits, and the distance between the
slits and the screen.
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Fig 1. Screenshot of a virtual double-slit experiment
conducted by the authors on the PhET website

A simulated version of this experiment is available in PhET and can be
accessed here. At the beginning of the simulation, a student can choose
the third option from the selection menu and launch simulation of a
double-slit experiment. The interactive controls allow the user to change
the wavelength and the amplitude of light in use. Another set of controls
allows the student to vary the slit width and the distance between the slits.
The distance between the slits and the screen can be changed by dragging
the slits towards or away from the screen. Once the desired configurations
are achieved, the green button on left turns on the light source. The
resulting interference pattern can then be visualized by selecting the screen
and intensity plot options (Fig. 1). The simulation also provides a set of
onboard tools to measure distances, time, and to visualize the electric
field. Students can execute this simulation to measure how the distance
between the interference fringes changes with control parameters such as,
slit width, distance between the screen and the slits, and the wavelength
of light used. They can estimate the distance using the onboard tools and
keep a track of their measurements in a Google Sheet. This data can be
analyzed, fitted and compared against theoretical results, examined for
errors and reported remotely while maintaining the safety of the students,
the instructor, and the lab staff.
Instructors can access a set of virtual labs and exercises utilized by Boston
University’s Introductory Physics program and use it as a template for
designing a virtual lab.
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Limitations and Benefits of a Virtual Lab
Even the most detailed simulation cannot replace an actual experiment.
The familiarity with an instrument, and its proper handling are skills
developed and mastered in a laboratory environment. Students need
to practice skills such as leveling a balance, zeroing an instrument, and
treating a surface, to understand their impact on an experiment. Without
such a rigorous training we cannot even hope to produce next generation
of experimental physicists.
However, if COVID-19 and its consequences are long-term, then we
need a backup strategy for teaching STEM courses with limited to no lab
resources. Virtual experiments may be our only option in that situation.
Even if a timely intervention in form of a vaccine helps contain the spread
of COVID-19, virtual experiments should become integral part of teaching
toolbox of any instructor. They can be used as interactive modules to explain
concepts and solve numerical exercises, or to introduce experimental and
computational physics to undergraduate students. The opportunity to
tune a large number of parameter combinations impossible in a regular
three-hour lab setting can lead to novel experiment designs, and enhance
students’ confidence in their experimental ability.
The demand for virtual labs is bound to increase in future. While the
lockdowns caused by global pandemic have made it more apparent and
urgent, this change is also driven by an emergence of activity-based
STEM learning5. To fulfill this demand, we need to develop more virtual
labs that are compatible with Indian educational system and standards.
Computational research groups, educational publication houses and
startups are well poised to rise to this challenge. This crisis has provided us
with an unprecedented opportunity to reevaluate the prevalent educational
practices and develop more efficient and effective teaching methodologies
and strategies.
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Background
The COVID-19 pandemic is a most crucial global health calamity of the
century and the greatest challenge that the humankind faced since the
2nd World War.1 The pandemic has posed serious challenges to almost
all the sectors, including education. There is a fall in global trade and
economy;industries have turned up semi-functional, infrastructure sector
is functioning under limitations, health care industry is overburdened
beyond its capacity.
Impact of current pandemic on education sector is unprecedented and far
reaching.2 Medical Education which essentially takes care of producing
human resource for health workforce has experienced major setback
following this public health emergency of international significance.
Medical Education in India
As on today there are 542 medical colleges in India with 80,555
undergraduates,3 75236 postgraduate and 7748 super-specialty admission
provisions annually.4 Students enter medical schools after their pre
university or 12th standard education through NEET & common entrance
tests and purse their under graduation for five and a half years. During
this period, they are destined to learn the art and science of medicine
through pre-clinical, paraclinical and clinical subjects through a regulation
driven curricular spiral. Attention is paid to bring out a job ready primary
care physician who can independently function as a health care provider
in resource limited settings.5 The student who qualifies for post-graduation
through NEET, selects the specialty of his/her choice/chance and develops
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specialized knowledge and skills in that subject over a period of three years.
The major focus of post graduation is to bring out a specialist health care
professional who has been certified for specific entrustable professional
activities pertaining to the subject. Super-specialty programs bring out
a super specialist in one particular area of Medicine through focused
training and skill development for the period of three years.6
Impact of COVID-19 on Medical Education in India
As COVID-19 is a novel infectious disease with lack of specific treatment
options and preventive vaccination, social distancing, wearing mask
with proper hand sanitization are adapted as major strategies to break
the transmission of this dreaded infection. In order to materialize this
strategy, nationwide lockdown was imposed in the last week of March
2020.7 This resulted in closure of all educational activities, including
medical colleges and universities across the country. Most of the
undergraduate students opted to go back to their native places and post
graduate students were inevitably involved and forced to work in the
management of COVID cases, flu clinics and take care of regular non
COVID patients.
In the initial days of Pandemic, the undergraduate medical education was
severely hampered compared to post graduate programmes. Though the
theory classes were conducted on virtual mode, the practical sessions,
dissection sessions, clinical postings, field visits, and demonstrations were
not feasible. The formative and summative assessment of the students has
been heavily compromised.8 There was a major break in the connectivity
between medical school campuses and students, leading to an intolerable
vacuum in the system, sense of uncertainty, decay in confidence levels and
unexplained fear among students. On the other hand there were other
factors like apprehension about the spread of the disease, severity of illness,
risk of mortality, rapidly disseminating misinformation (infodemic),
unprepared health care delivery system, fastest changing treatment
guidelines, government rules and regulations on quarantine and isolation
have further kept students, faculty and parents in utmost psychological
pressure.9
Medical Council of India has rolled out new competency based medical
education curriculum from the year 2019. This curriculum has several
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new initiatives like Attitudinal Ethics and Communication (AETCOM)
Modules, serial formative assessments, early clinical exposure, self-directed
learning sessions, certifiable skills assessment etc. The current batch (2019)
of first year MBBS students are expected to complete all these tasks before
taking the final university examinations.5 As most of these initiatives are
attitude and skill based, necessitating active involvement and interaction of
the students and teachers were left partially covered by most of the medical
colleges due to pandemic.
One of the major domains of medical education is clinical/bedside teaching.
Students interact with the patients in the hospital wards, understand their
ailments, undertake basic clinical examination, observe clinical signs,
interpret the laboratory investigations, make provisional diagnosis, discuss
with their findings with the teacher on bedside and deepen their knowledge
and skills. The teachers on the other hand, demonstrate the clinical signs,
show the minor procedures and elaborately discuss the clinical findings
with the students.10 The physical presence of students in clinical subjects
are very important and helps the students to learn finer details of medical
science which is remarkably affected due to current pandemic.
Community based education through family visits, community surveys,
community diagnosis, environmental assessment; educational visits to
peripheral health centers, field based short term research projects help
the students to understand socio-cultural norms of the community.
These activities facilitate the students to understand the causative factors
for the diseases in community settings, provide opportunity to explore
the health needs and demands of the people.11 The students are again
missing their learning in these human laboratories because of the
pandemic situation.
Assessment is the tail that wags the curriculum dog.12 One of the major
domains of medical education which has been worst affected due to current
pandemic is assessment of the students. Medical students are assessed for
their theoretical knowledge through written tests, application of knowledge
and skills through practical exercises and adaptation of learnt knowledge
and skills in real life situation through clinical case presentations. Though
the assessment of knowledge domain can be undertaken through written
tests and assignments, the assessment of skill based competency like
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clinical examination and communication skills are almost sacrificed due
to lockdown.8 The students are also deprived of real time constructive
feedback on their knowledge and performance by their facilitators.
These factors may have long term impact on developing essential clinical
competency among medical students.
Unlike other technical courses, the medical education mandates final
university examinations of both undergraduate and post graduate
programmes in real life situation. Hence the scope for final theory or
practical examination on online mode in MBBS/MD/MS/Super specialty
programmes is hampered and unsatisfactory. Most of the universities
across the country have to postponed the examinations due to lockdown
and corona-phobia. Accessibility of students to the parent institutions was
a major challenge to undertake examinations due to restriction of mobility.
There were difficulties in convincing examiners from the neighboring
states and the other colleges in the same states to visit the institutions and
conduct practical examinations. Finally Board of Governors in Suppression
of MCI had to make some amendments in the conduct of postgraduate
examinations which were supposed to be completed by May 2020 by making
some relaxation in the provision of appointment of external examiners, so
that examinations can be completed by June 2020 during this pandemic
period. The MCI also gave approval to get external examiners from outside
the state to be on virtual mode.13
Silver Lining in the System- Activation of Online Learning Platforms
E- learning/online learning method has emerged out as a silver lining in
the collapsing medical education system. Deemed to be universities and
private medical colleges were the first ones to explore these platforms to
establish the connectivity between their campuses and students. There was
a very positive response for this strategy from teachers, students, parents
and management as this is a sole way to keep up the learning during
pandemic times.14
Traditionally medical teachers are not very well accustomed to this virtual
or online way of teaching process due to technophobia. The common
reason for this could be the wider perception that medicine is taught more
effectively on bedside than bench side (with computers). Lack of techsavvy attitude, strict regulatory guidelines on teaching-learning, inherent
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inertia to change, non availability of online learning platforms and related
infrastructure, lack of training on use of virtual platforms are some of
the other reasons worth to quote.15 The COVID-19 pandemic invariably
forced the medical teachers to break all these barriers and adapt to online
teaching-learning process in a tremendously fast manner.
Few virtual learning apps like ZOOM, Go to webinar, Google Meet, google
classroom, Cisco Webex, Microsoft team, Impartus have suddenly found
their space in medical education system. Few universities developed and
utilized their own virtual learning platforms to educate their students. There
was a sudden shift in the teaching learning methodologies from classical
chalk and talk to virtual classes. The students, parents and a portion of
teaching fraternity found it really exciting in the midst of stagnant days of
lockdown.16
Before rolling out these online classes, few institutions and universities
conducted training sessions to their faculty members and students on
the mode of using these platforms. Series of webinars were conducted to
train the faculty on creating the lesson plan for online classes, monitoring
the student’s attendance during sessions, scheduling of classes in these
platforms, interacting with the students through virtual platforms etc.
These activities to some extent helped to boost the confidence among
teachers and made them ready to adapt to the new paradigm of medical
education.14
Next came the phase of innovation in online teaching- learning methods.
Few of the enthusiastic teachers from the fraternity developed innovations
in online teaching like live surgical demonstrations, virtual small group
teachings, flipped classrooms, student webinars, online case presentation
and discussions, Whatsapp based discussions, computer assisted
simulations, simple virtual reality, podcasts, facebook live sessions, online
quiz competitions, case based discussions etc.16 These strategies helped to
break the monotony of didactic online classes and helped the students to
get actively involved in virtual classes.
Online assessment mechanisms are one of the major adaptations by
medical schools. Multiple choice questions, written assignments, theory
examinations under virtual supervision, online viva voce, E spotters have
been adapted with varying level of success across medical students to keep
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the assessment activities intact.8 Pre and Paraclinical departments have also
made attempts to conduct online practical examination through simulated
case based exercises, case vignettes, short video clippings of clinical cases
etc.
Challenges Associated Learning Through Virtual Platforms
Though virtual mode of learning acted as a savior for keeping the process
of medical education intact during lockdown times, it has opened new
set of challenges among teachers, students and the administrators of the
institutes.
As mentioned earlier, training the faculty members on this new mode of
education was a major bottleneck in implementation. Teachers with little
or no experience with online teaching methods, using of virtual learning
apps, managing technical difficulties had to face serious drawbacks in initial
days of implementation. As the time passed majority of them developed
these competencies and performed the tasks without much hurdles.15
Adjusting to new norms of teaching learning process was another
common problem among teachers. Teachers had to deliver lectures
without maintaining eye to eye contact with the students, manage the
activities of students during sessions, keep up the interest level of students
during classes, explain the complicated concepts through power point
presentation slides (without blackboards) and manage the student’s
attendance following sessions through chat boxes etc. This multi-tasking
nature of work at a short span of time was difficult to understand and cope
up among faculty members.
Internet and connectivity related issues were the major distractors in the
entire process. Teachers staying in the remote areas with limited internet
access faced a lot of problems in handing online classes. Inability to take
scheduled classes due to lower internet bandwidth created panic among
teachers and confusion among student communities. The students staying
in remote areas also had to face similar situation as they had fear of losing
the course content as well as attendance for online classes.17
Managing the activities of students during the sessions was another problem.
Some students create unnecessary distractions through regular unmuting
of microphones, playing of songs/voices in the middle of ongoing sessions;
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putting unusual messages in the chat boxes were common complaints.
Common question is the extent to which students attentively listens to
the teacher during the entire period of class. Ultimately the teachers had
to explore the provisions for maintaining such activities in the apps and
send warning messages to the students on this disciplinary action for this
behavior. This kind of diplomatic handling of students and teachers was an
uphill challenge for the institutes.18
Dealing with double burden of clinical care and online classes was
another common challenge for the clinical faculty members. Hospitals
being flooded with COVID and Non COVID cases which require utmost
care and monitoring posed less time for the faculty to prepare for online
teaching sessions.19
Though student’s express satisfaction on virtual mode of education, there
were few concerns from their side too. Lack of interactive learning, practical
exposure, invisible body language,skill-based training, distraction by
friends and family members during sessions, technical issues, variable
competency of teachers to handle online sessions, were the common
challenges.18
Managements of the institutions also faced the challenges with reference
to developing IT infrastructure in the campus, faculty training for online
teaching, coping with financial burden induced by COVID-19 in terms
of lower patient inflow to hospitals, monitoring the online classes being
conducted by teachers, collecting regular feedback from both faculty and
students, keeping up the pace of academic activities without compromising
the quality of patient care at hospitals were few to name.
Conclusion
COVID-19 pandemic has created major disturbance in the medical
education sector. Undergraduate medical education is more seriously
disrupted compared to post graduate and super specialty programs.
Curriculum implementation, teaching-learning activities, assessment,
feedback, evaluation of the student’s performance is heavily compromised.
Traditional classroom and bedside teaching has largely got shifted to
virtual mode of content delivery. Though the knowledge domain of
education is kept intact, attitudinal and skill domains are sacrificed to a
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larger extent. Exclusive online learning may not be a satisfactory way of
instructions in a country like India with larger diversity and geographical
disparity. We need to work on the strategies of blended/ hybrid learning
to impart knowledge, attitude and skills based training to the medical
students in pandemic times.
Future Thoughts
1. There is need of research and refinement on effective virtual teachinglearning process
2. There is need to upgrade the infrastructure and create efficient human
resource to handle and adopt to the new norm
3. Clinical and practical training may need to be through hybrid mode
of both virtual case scenario and blend of physical case demonstration
or practical demonstration for small group of students
4. There is need for creating an acceptable competency-based training
with both vertical and horizontal integration across the subjects.
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off- campus, online, especially Massive Open Online Course (MOOC)
platform covering various aspects of education technology and management,
reaching over 20,000 beneficiaries across NARES. During 2019, about 3800
participants from across the country participated in various programmes (76)
of the Academy, which included need-based training programmes (45) and
off-campus (20) training programmes in various parts of the country and one
Massive Open Online Course (MOOC). While almost all the programs have
significant modules pertaining to use of digital technology, 13 programmes
were exclusively focused on educational technology and management.
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While these interventions were not designed to prepare and equip the
Faculty Members of Agricultural Universities for a situation as of now, the
investments on the physical infrastructure and on enhancing the competence
of human resource have certainly contributed in building their coping
capacity and in reducing their response time to the unprecedented situation
caused by the pandemic.
Adoption and integration of online learning in agricultural education is
riddled with challenges beyond teaching and includes issues of equity,
infrastructure, broadband capacity, pedagogic capacity in remote delivery,
issues in delivering practical content, assessment methodologies and policy
changes in terms of regulations, etc. Indian Agricultural Universities need
to build on the experiences of other successful models and develop one
that factors all local issues and concerns of faculty competencies, student
aspirations and physical infrastructure limitations.
Prelude
India is all set to reach its target of Gross Enrollment Ratio (GER) in higher
education (32%) by 2022 (against the global average of 36.7%), suggesting
Higher Education (HE) in India as a mass system, where HE is seen as a
right for those with certain formal qualification. Expanding GER through
creating additional brick and mortar structures with state funds would only
provide incremental benefits vis-a-vis the need. One of the key approaches
for leapfrogging the GER is through enhancing access and managing the
crunch in faculty strength by leveraging technology in education. The
major barrier for infusing technology in education all through had been
faculty perceptions on their use and effectiveness. The COVID crisis has
aided in breaking this barrier significantly and in creating an ecosystem
for wide-spread adoption of technology in education and thus providing
for fast-pacing the transition through a planned strategy.
Agricultural higher education, being a major contributor to increasing
GER in India, has played a distinct role in terms of internalizing use of
digital technology for teaching. This Policy Paper maps the perception
of university administrators, faculty members and students on the
potential impacts of the crisis on agricultural higher education, which
provide adequate pointers for planning for the short-term and preparing
for the long-term future – in our endeavour to convert the crisis into
an opportunity.
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1. Agricultural Education in India: An Overview
Agricultural Education in India is strengthened and streamlined centrally
by the Indian Council of Agricultural Research (ICAR) and is imparted
through State Agricultural Universities (63), Deemed to be Universities (4),
Central Agricultural Universities(3), Central Universities with Agriculture
Faculty (4) and a few other institutions under private and public sectors.
Altogether there are about 35,000 Faculty members spread across these
Universities who are engaged full-time in teaching, research and extension
pertaining to agricultural and allied sciences, and an estimated 1.65 lakh
students are pursuing various Undergraduate, Postgraduate and Doctoral
programmes in these institutions (2019-20; https://education.icar.gov.
in/). The students of agricultural education across India predominantly
hail from Karnataka, Uttar Pradesh, Maharashtra and Andhra Pradesh,
while majority of the faculty members hail from Maharashtra, Gujarat and
Karnataka (Fig. 1).

Fig. 1. State-wise Distribution of Agricultural Faculty Members
and Students in India

2. Impact of the Pandemic on Agricultural Education in India
COVID-19, the global pandemic has caused unprecedented havoc to
various sectors of economic development, and education sector is no
exception. The lockdown clamped by the Union and State Governments
to contain the spread and ameliorate the impacts of this pandemic, has
caught the entire academic fraternity by surprise. While the Traditional
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Educational Institutions in India have predominantly remained closed
and had suspended their activities, the State and Central Agricultural
Education Institutes, including the Deemed Universities under ICAR
have relatively responded proactively, not withstanding their inherent
limitations, which could be attributed to the sustained efforts of the Indian
Council of Agricultural Research in coordinating national exercises for
building digital content in partnership with all members of the National
Agricultural Research and Education System (NARES) and building the
skill sets of the Faculty Members in using digital technology for teaching.
A study was designed to find out the consequences of COVID-19 during
the lockdown period, response strategies adopted and lessons learnt for
future. Data were collected during April, 2020 on a structured survey
schedule administered as an online survey using Google Forms, targeting
the students and Faculty Members spread across India. In all, 1132 students
from 51 Agricultural Universities undergoing Ph.D. (14.9%), Masters (5.8%)
and Undergraduate (79.2%) courses and 164 Officials from 61 Universities
comprising of Administrators/University Officers (31.7%) and Teaching
Faculty (68.3%) had participated in the survey.
About 84.0 % of faculty and administrators expressed that their Universities
were able to handle the impacts created by COVID-19 and about 71.8
% expressed that they had facilities for imparting digital education. A
significant proportion of the respondents (41.7%) opined that the access to
online educational resources (OERs) was moderate / average, while 18.4%
responded that the access was very good. Quality of learning materials was
another area of major concern, with 46% of the respondents expressing that
the digital literature accessible to them are of moderate / average quality.
The broad impacts of COVID-19 on agricultural education as perceived by
the University Officers (taking care of administration) / Faculty Members
(engaged in teaching) and the students based on the survey are presented
briefly under three broad heads viz., (i) course delivery, (ii) building
professional competence, and (iii) physical and psychological health.
2.1. Impact on Course Delivery
(a) Loss of academic learning time and faculty time: The lockdown imposed
following COVID-19, resulted in the loss of 35 to 45 calendar days out
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of 50 days depending on respective State Government decisions at the
end of lockdown 2.0 (3-5-2020). The loss of effective academic learning
time and effective faculty time (includes time for other activities apart
from actual teaching such as preparation, evaluation of records, answer
scripts, assignments, etc.) ranged from 210 to 270 hours per student
and 235 to 300 hours per Faculty Member across the Agricultural
Universities in India. The States with larger number of students/ Faculty
members had greater extent of loss.
(b) Disruption of academic activities: All higher Agricultural Education
Institutions were closed physically and though a few Universities
started their online programmes and online engagements, disruption of
academic calendar and activities were inevitable fallout of the lockdown
(Fig 2a). The universities and other tertiary education institutions were
closed in 175 countries and communities, and over 220 million postsecondary students - 13% of the total number of students affected
globally - have had their studies ended or significantly disrupted due to
COVID-19, as on April 8, 2020 (The World Bank Group, 2020).
(c) Loss of experiential learning: Unlike traditional degree programmes,
courses of agricultural and allied sciences have built-in practical
components (around 30%) and experiential learning modules through
field experiments and village visits. The lockdown vanished these
learning experiences. While the online engagements of the Faculty
Members partially contributed to the knowledge component, but the
lockdown had severely impacted the skill component (Fig 2a).
(d) Uncertainty on career progression schedule: This issue was particularly
predominant among the students in the final year of their undergraduation and post-graduation in terms of planning their next
logical career progression i.e., taking up higher studies, preparing for
competitive exams and/or taking up employment in private or public
sector (Fig 2a). The uncertainty was particularly more pronounced
among those who aspired to go for a suitable placement, in the light of
shrinking employment opportunities in both private and public sector,
following the huge impact of the COVID-19 on the economy.
(e) Restricted social learning: Apart from well- structured instructions,
learning also happens among students due to their engagement
103

Higher Education Going Online

in practical classes or project- based assignments. The courses of
agriculture and allied sciences have a unique design in which all
undergraduate and post graduate students, particularly those in social
science area, are engaged in the social learning process. They would
get to learn through observation of people’s behaviours, and also learn
from each other under and from wider social-ecological systems. Lack
of access to these social contexts inbuilt in the Agricultural Education
Institutions during the lockdown, compromised the opportunities to
students from acquiring these experiences (Fig 2b).
2.2. Impact on Building Professional Competencies
(a) Issues related to gaining knowledge: The courses for a typical
undergraduate programme in agriculture and allied sciences are
well-structured with about 18 to 24 credits of theory and practical
classes, per semester, depending on their year of standing. Due to the
loss of significant instructional time, the students could not have as
much knowledge gain as under normal circumstances, in spite of the
significant efforts taken by the Universities to establish online teaching
programmes scheduled during most part of the lockdown (Fig 2b).
(b) Issues in skill acquisition: Most of the agricultural courses have a
significant practical component (about one-third) in the course
structure, which contributes towards skill upgradation. The course
structure also provides for experiential learning, project-based
learning and activity-based learning through peer interaction. This
component was the most affected one due to the lockdown impact with
the closure of all Institutions/Universities and many times imparting
skills through online is a challenge (Fig 2b).
(c) Inadequate access to faculty mentoring/ counselling: All the Agricultural
Universities have a unique structure for enabling personalized
mentorship for the students by instituting Course Coordinators / Student
Advisors and few Councillors for each batch of the students across the
graduation levels. The benefits to the students through interaction with
their Coordinators / Advisors / Councillors, who otherwise constantly
stay engaged with the curricular and co-curricular activities of the
respective batches were marginally affected due to displacement of
students, while some of the respondents opined that they could still
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stay engaged with them in these difficult times when the students have
low morale (Fig 2b).
2.3. Impact on Physical and Psychological Status
(a) General health: As the lockdown largely restricted the mobility of the
people, albeit temporarily, the perception of students on their physical
health viz. body weight, blood pressure, physical activity, nutrition
& diet, and rest & sleep were studied. The respondents comprising of
students of Undergraduate, Post graduate and Doctoral degrees, in
the age group of 17 to 27 years opined that lockdown had a significant
restriction on physical activity (25%) and improved rest and sleep (26%),
while they did not perceive any change in their body weight (34%),
blood pressure (61%), and nutrition and diet (24%) due to lockdown
(Fig. 3).
(b) Psychological health: The study indicated that the students perceived
a significant impact of COVID-19 / lockdown on their psychological
wellbeing. They considered that the lockdown adversely affected their
self-confidence (29%) and overall attitude (23%); caused boredom
(46%), frustration (36%), anxiety (32%), depression (29%), uncertainty
(30%) and desire for cocooning (25%), and ultimately led to loss of
collective / group behaviour (38%). The perceptions on the adverse
impacts of lockdown varied significantly (p<0.05), higher among the
PhD students than PG and UG students. The frustration and anxiety
levels were more among the PhD students (about 50%) compared
to their UG counterparts (29%; 26% respectively) (Fig. 4). These
parameters play a significant role in the overall mental health and
resilience of the students. It is required to periodically monitor them
against these parameters to ensure that they are able to/have resumed
their normal activities, as the lockdown comes to an end. Psychological
counselling is to be facilitated in case of the needy students who are
unable to recover from the psychological impacts fully on their own.
The respondents considered that strengthening the connect between
the Faculty and students through regular online sessions / pre-recorded
videos, etc. would help to tide over this issue.
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Fig. 2a. Perceptions of University Offers/ Faculty Members on
the Impact of COVID-19 on Agricultural Education

Fig. 2b. Perception of Students on the Impact of
COVID-19 on Agricultural Education

Fig. 3. Perception of Students on the Impact of COVID-19 on General Health
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Fig. 4. Perception of Students on the Impact of COVID-19 on Psychological Health

3. Preparedness of Agricultural Universities to the Change Postlockdown
Though COVID-19, the global pandemic posed an unprecedented challenge
and caught all the academic institutions unaware, the Agricultural
Universities across India found their own ingenious ways to continuing
nurturing the teaching-learning experiences. All the Universities took
appropriate precautionary steps, as advocated by the Union and State
Governments from time to time, to maintain the safety of the students,
faculty and other staff members. Many student hostels in different
Universities were converted into COVID-19 Isolation / Quarantine Centres.
Apart from general sanitary measures, many Universities had facilities to
conduct online classes (93.87%). Indian Council of Agricultural Research
has been promoting and supporting digital education in SAUs, through
financial support for creation of infrastructure and capacity building of
Faculty Members. The World Bank supported National Agricultural
Higher Education Project (NAHEP) implemented by ICAR has aided in
the creation of state-of-the-art digital infrastructure and course-ware in
different Agricultural Universities.
The preparedness of the Agricultural Universities notwithstanding, the
local internet connectivity issues in some institutions located in rural areas
hampered the effective implementation of the programmes as envisaged.
A vast majority of the University Officials and Faculty Members expressed
their readiness to cope with the impacts of COVID-19 on Agricultural
Education.
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While there was an overwhelmingly positive response from across the
University Officers and the Faculty Members on the need and readiness to
adapt to the emerging scenario, the survey indicated that the confidence of
University Officers in terms of their preparedness was significantly (p<0.05)
higher than that of the Faculty Members, within some Universities.
The key inferences drawn through the study among the University Officers
and Faculty Members are summarized hereunder.
3.1 Coping Capacity
Most of the University Officers and the Faculty Members considered that
the institutions have inherent capacity to cope with the new challenge
created by COVID-19 and are equipped to handle the disruptions more
proactively.
3.2 Need for a Paradigm Shift
Several changes are happening in the educational technology and/or
methods. Online platforms are used for teaching and assessment (Zoom,
MS Teams, Google Classroom, Flipped classrooms, etc.) in addition to
social media by many higher education institutions across the globe. Time
has now come to shift from the traditional approach to modern blended
approach and integrate EdTech into higher education. The experimentation
at scale of adoption of online education triggered by the pandemic will speed
up the learning curve of universities and provide them with perspective to
enrich campus-based programs with online elements in a way that aligns
with demands from new generations of students and a world of work
increasingly penetrated by technology (The World Bank Group, 2020).
The current situation has called for a reaction of same measure and
urgency to bring in novel and pragmatic changes in the present education
system by integrating sophisticated approaches. And now is the best time
to institutionalize digital teaching, and all steps in this regard need to be
proactively undertaken on a fast-track with a vision on future challenges
and prospects. Majority of the institutions have the basic minimum
facilities required for digital education and this transition could be infused
with reasonable ease.
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3.3 Strengthening Linkages
The Academia-Industry-Government are the three important institutions
which influence and impact the quality of agricultural education in the
country. The harmonious linkages among these three pillars are essential
in terms of improving the agricultural education and facilitate knowledge
and technological (eg. software support and grid computing) exchange
and transfer.
3.4 Enabling Policy
The current policies pertaining to education management like entrance
exams, admissions, class room sessions, examinations, evaluation, etc.
are essentially designed based on the traditional educational programmes
and the current contingency provides an opportunity to bring in adequate
innovative methods and flexibilities in each of the steps so as to make
the education system robust enough to respond to the current pandemic
impact and future similar challenges, as well. However, the policy should
embrace a multi-faceted redundant approach to innovation to tackle these
contingencies, as an alternate strategy.
4. Adapting to the New Normal
The disruption caused by the pandemic has provided an opportunity to
re-imagine agricultural education in India. Strategies that would aid in the
transition of the institutions to the new normal are listed below.
4.1. Institutionalize Social Distancing
Extra care has to be taken to institutionalize stringent norms to stay away
from the impacts of the pandemic. As the messages inculcated among the
students in the educational institutions, will have a ripple effect in terms
of creating a more informed society in terms of handling / coping with the
pandemic situation, they should be effectively utilized to create nudging
effect on society through constant reinforcement.
Given the exigency associated with the pandemics and vulnerability to the
disease, the classrooms and curricula have to be made amenable to adhere
to social (physical) distancing. While the existing classroom size may not
be readily adequate for the purpose, the Agricultural Universities, should
innovate their content delivery so as to comply with social distancing. In
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this regard, Agricultural Universities will be better placed to maintain
physical distancing, because they have large campuses and the number of
students is far less compared to General Universities.
Institutions with limitations in terms of availability of space, physical
infrastructure and faculty strength, may integrate innovative approaches
to ensure social distancing viz., conducting classes in multiple sessions;
handling some sessions through synchronous online platforms; extending
the working hours, etc. Dividing the students into more batches and
reducing the number of students in the classroom may be adopted, where
teachers are not in shortage. Students may also be grouped into cohorts
who have common interests, ensuring active engagement. Creation of
project-based learning activities, student-faculty collaborative projects,
engagement of students in community activities on a regular basis etc. may
be used for more social interactions.
4.2. Contingency Planning
With the Government policy of trying to live with COVID-19 henceforth
expectantly, and the possibilities of newer outbreaks, there is need for
developing contingency plans factoring local situations, for the unforeseen
situation of the University staff / students getting infected by COVID-19.
Under the new normal, all University campuses shall stay prepared for a
possible fresh flare ups of COVID-19. As part of the contingency planning,
big campuses shall plan to have a Quarantine Unit, so that academic
activities can be continued without much disruptions.
Standard Operating Procedures (SOP) for the educational institutions in
general, and other specific places (classrooms, library, hostels, playground,
and common place for social interaction) in particular need to be developed
innovatively for various scenarios (normal, moderate risk, significant
outbreak, etc.), keeping in view the local conditions, existing physical
infrastructure, etc. As students would be coming from different parts of
India, screening and contact tracing may also be required.
4.3. Student Counselling
As students have undergone a significant stress and anxiety during this
period due to the disruption of the academic programme and differences in
their resilience and coping capacity, the Universities shall engage/empanel
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the services of educational psychologists/counsellors in order to help the
students to come out of the stress and anxiety related issues.
As advisors or guides, the Faculty Members can also regularly be in touch
with the students and interact with them. Capacity to give counselling
and mentoring online is a skill that many Faculty Members might not be
exposed to till now. In the light of this emerging situation, the capacity
of the Faculty Members has to be enhanced in educational psychology so
that they will be able to help the students in their capacity as student
councillors / research guides to tide over the issues related to anxiety.
4.4. Keep-up Faculty Morale
With the changes envisaged to redesign the educational programmes of
the institutions, Faculty Members would have significant pressure in terms
of coping with the academic load, challenges in adapting to new modes
of course delivery in addition to dealing with the threats associated with
enhanced contacts with students assembling from different areas. Once
the educational institutions start their academic sessions, the teachers and
associated staff would join the band of other warriors alongside health
workers, sanitary workers, police, etc., given their nature of work. Hence,
every effort has to be taken to recognize the extent of additional tasks,
build their capacity and also incentivize performance.
4.5. Ensure Access to Gadgets
The success of the conversion of significant classroom content as online
content depends on the access of all the students to personal digital
equipment viz., laptops, desktops, tablets, smart phones, etc. As vast
majority of students of agricultural students hail from rural background,
possession of these gadgets cannot be assumed as certainty and hence,
necessary schemes from state governments or central government may be
explored to provide appropriate gadget(s).
4.6. Curricular Changes
Considering the impact of COVID-19 lockdown and subsequent
expectations for continuous uninterrupted learning, the Agricultural
Education System should introduce a new online course on digital literacy,
a non-credit, yet compulsory course for all UG students, covering different
learning tools, Learning Management Systems and their use.
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4.7. Capacity Building of Faculty Members
The majority of Faculty Members are not trained to use on-line platforms
for taking classes. Many of them expressed doubts on the change in
behaviour towards digital learning, which possibly could be attributed to
their inadequate confidence in delivering the content online, as effectively
as they are used to offline/ classroom sessions. Hence, tailor-made modules
on building and delivering digital content have to be developed by national
institutions and delivered through MOOC platform to equip all the Faculty
Members of Agricultural Universities in a short time.
4.8. Capitalize on the Virtual Talent
Once having the virtual classes, the University can hire part-time Faculty,
who need not to stay in the University, who may be from other Universities/
Institutions in India or abroad. The Universities shall draw fresh guidelines
for engaging Visiting Faculty, Guest Faculty and Adjunct Faculty, in order
to enable and accommodate the possibility of virtual engagement. This
may also aid in addressing the issues related to faculty-student ratio.
4.9. Learner-Centric Teaching
The current situation has provided for enhanced use of digital platforms
for course delivery, which in turn has given an additional benefit in
terms of infusing a paradigm shift in education from teacher-centric
methodologies to learner-centric methodologies. More emphasis on selfpaced learning, and individual learning to be institutionalized. Platforms
that capture the digital learning needs, learning abilities of the students
and facilitate adaptive learning need to be developed and institutionalized.
Use of artificial intelligence has significance in mapping students learning
abilities and adapting the teaching content accordingly.
4.10. Enhanced Online Engagement
During the lockdown period, there is a significant shift in the perception
among the students and Faculty on the possibility of conducting the
courses through online modes. The Universities should capitalize this
momentum and encourage and incentivize online engagement. The
regulations need to provide for hybrid educational models enabling delivery
of at least 25% of the course content / academic curriculum through
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online. A framework for ‘Teaching from Home’ has to be developed and
institutionalized.
Virtual classrooms will facilitate comfortable and optional space and
time for asynchronous learning and repeated view of tutorials at will
for comprehension. It will also facilitate student-faculty interactions
through video-chats and conferencing which will not only strengthen the
individual rapport with the other but also encourage students to discuss
the issues without classroom inhibition. The faculty also can concentrate
on individual students’ tutorial needs, ensuring the student’s in-depth
understanding of the subject matter.
4.11. Development of Institutional Infrastructure
Priority should be accorded to providing high speed internet connectivity;
acquisition of internet tools/ applications compatible to cloud platforms;
strengthening access to learning tools/ apps; development of videos,
virtual classrooms, smart classrooms; establishment of regional technology
enhanced learning labs for content development and broadcasting by all
the SAUs.
The networked grid computing, with support of e-learning infrastructure
would meet the requirements of accessing course materials from across
the faculties and students in various research fields. The grid computing
can connect innumerable faculty members and students, unparallel to
traditional classroom teaching with limited infrastructure.
The virtual classrooms would aid in connecting geographically scattered
students to the university faculty. Educational materials shall be made
available through high-storage computing systems with unlimited access;
Libraries to be integrated with search engines for sourcing reference and
educational materials as digital contents; video conferencing facilities to be
established for knowledge exchange and expert counselling.
The preparedness of the Universities notwithstanding, the local internet
connectivity issues in some institutions located in rural areas may
hamper the effective implementation of programmes as envisaged. Hence,
necessary connectivity needs to be ensured for the programmes to be
effective. All SAUs shall be brought under National Knowledge Network
(NKN) Asynchronous mode of teaching may reduce the difficulties of
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online live classes (synchronous) to some extent in poorly connected areas.
The private network players and IT companies may be roped in to provide
better connectivity.
4.12. Readiness for Virtual Teaching - Learning
Development of online course-ware viz. MOOCs, e-books, e-courses
with animations, simulations, live conferencing applications, digital
informative videos relevant to agricultural education and ensuring of
student engagement and interactivity are fundamental for the transition to
online teaching-learning.
In the light of the emerging situation, innovative ways need to be explored
to develop alternatives for on-field and off-field practical trainings to
students. Online content has to be generated using 3D animation videos on
the model fields to show activities such as land/field preparation, soil and
water amendment, seed germination, grafting, plant growth management,
machinations, harvesting techniques, post-harvest processing, etc., building
on the learnings from medical education and basic biology. The lessons
in developing animations available in molecular biology and life sciences,
wherever feasible, should be used to develop and use such materials for
agricultural sciences towards enhancing learning effectiveness.
While some Faculty Members from a few Universities, on their own interest,
are using WhatsApp, Facebook, Google Classroom, Video Conferencing,
Zoom, Microsoft Teams, Virtual Class rooms, Google Suite, Skype, and
also online platforms like Coursera, Edx, Khan Academy, SWAYAM etc.,
which are making an impact in their regular educational activities. There
is a need to integrate the use of certain identified online tools/applications
as a national strategy across all the SAUs.
4.13. National Digital Platform
Experiences during the lockdown period with many online sessions and
webinars are that the connectivity and bandwidth issues significantly
influence the successful implementation of the programme. Thus, the
state has to invest significantly on enhancing the bandwidth while the
Universities shall focus on the development of online modules which will
be less demanding on the bandwidth.
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There is need to develop a national platform for online education in
agriculture and allied subjects. Technical and pedagogical standards
for online teaching need to be developed and institutionalized through
appropriate validation mechanism by all the Agricultural Universities in
the country. The platform should also provide for bringing together all the
alumni, employers, and entrepreneurs onto a national platform so as to
ease in their career progression – be it for higher education or employment.
Such platforms shall aid in strengthening the linkages among the academia,
industry and government organizations.
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Salient Recommendations
Ensuring that learning remains uninterrupted during the global pandemic
1. Institutionalise social (physical) distancing through innovating
in classroom structure, course delivery, teaching and learning
methodologies, as per local situations. Contingency plans and standard
operating procedures (SOPs) shall be prepared for dealing with the
pandemic in the institute campuses, ensuring safety to staff and students.
2. Establish student psychological counselling cells in all Universities to
help students tide over the depression and anxiety due to the situations
created due to the pandemic.
3. Build competence of faculty members in using digital technology for
education including online teaching, course development and delivery
and also on educational psychology so as to enable them to perform as
Student Counsellors, effectively.
4. Ensure that all students have access to gadgets and have adequate
capacity to acquire education through online platforms. Necessary
changes in the curriculum has to be made to instil necessary skills in
this regard through a structured course in the undergraduate program.
5. Strengthen the digital infrastructure in all Campuses within the
University for enabling seamless transition to the new paradigm and
effective e-learning. All universities shall be brought under National
Knowledge Network (NKN) to enhance connectivity and asynchronous
mode of teaching may be used to reach students from rural areas with
poor internet connectivity.
6. Innovate to engage experts virtually from across research / academic
institutions from India / abroad as Visiting Faculty, Guest Faculty and
Adjunct Faculty using digital platforms to enhance access to talent and
to bridge issues in student-faculty ratio.
7. Leverage technology to bring in a paradigm shift from teachercentric teaching methodologies to learner-centric approaches, so as to
provide for adapting the course content based on the learning abilities
of the students.
116

Re-imagining Higher Agricultural Education in India

8. Bring in academic reforms incentivising enhanced online engagement
between teachers and students by providing for hybrid educational
models enabling delivery of at least 25% of the course content / academic
curriculum online, to start with. A framework for ‘Teaching from
Home” has to be developed and institutionalised.
9. Develop digital content (3D-animations, simulations, models, videos,
etc.) in a time-bound manner, for effective teaching of theory and
practical classes of various agricultural courses. It may be undertaken
through a national collaborative approach partnering with private rms.
10. Develop a national platform for online education in agriculture and
allied subjects. Technical and pedagogical standards for online teaching
also need to be developed and institutionalised by all the Universities.
References/Additional Reading
1. Draft National Education Policy (2019) of Government of India.
Available at: https://mhrd.gov.in/sites/upload_files/mhrd/files/Draft_
NEP_2019_EN_Revised.pdf.
2. ICAR Advisories to Agricultural Universities during COVID-19
pandemic (2020). Available at: https://icar.org.in/content/advisoriesagricultural-universities-during-COVID-19-pandemic.
3. Ministry of Human Resource Development, GOI Press Release (2020).
Available at: https://pib.gov.in/PressReleasePage.aspx?PRID=1624868.
4. Shamika, R., Neelanjana, G., Puneeth, N. (2019) Reviving Higher
Education in India, Brookings India. Research Paper No. 112019-01.
Available at: https://www.brookings.edu/research/reviving- highereducation-in-india/.
5. The World Bank Group (2020). The COVID-19 Crisis Response:
Supporting tertiary education for continuity, adaptation, and innovation.
Available at: http://pubdocs.worldbank.org/en/621991586463915490/
WB-Tertiary-Ed-and-COVID-19-Crisis- for-public-use-April-9.pdf.
6. Vidwan - Expert Database and National Researcher Network (2020).
Available at: https://vidwan.inflibnet.ac.in/.

117

Annexure 1: Technology Driven Education:
Initiatives of Govt. of India
Draft National Education Policy (NEP) 2019
The NEP (2019) of Government of India lays emphasis on appropriate
integration of technology into all levels of education - to support teacher
preparation and development; improve teaching, learning and evaluation
processes; enhance educational access to disadvantaged groups; and
streamline educational planning, administration and management.
Vidwan
VIDWAN, an Expert Database and National Researchers’ Network,
developed under the National Mission on Education through ICT
(NME-ICT), an initiative of Ministry of Human Resource Development,
Government of India hosts personal and professional prole of scientists /
researchers and other faculty members working at academic and research
institutions and aids in establishing networks among them.
•

PM eVIDYA for Multi-mode Access to Digital / Online Education.

•

Over 100 top universities will be permitted to start online courses.

•

DIKSHA to become ‘one nation, one digital platform’ for school
education.

•

Dedicated TV channel under ‘one class-one channel programme’,

•

Community Radios to broadcast education content.

•

Special e-content for visually and hearing-impaired students.

•

New National Curriculum & Pedagogical Framework for early
childhood & teachers.

•

National Foundational Literacy and Numeracy Mission for ensuring
that every child attains Learning levels and outcomes in grade 5 by
2025.

•

Manodarpan, an initiative for psycho-social support for students,
teachers and families for mental health and emotional well-being.
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Advisories to Agricultural Universities during COVID-19 Pandemic
In view of COVID-19 pandemic, ICAR issued comprehensive advisories to
ensure continuity in teaching- learning process, based on the Guidelines
of University Grants Commission (UGC) for the Universities in India, in
terms of undertaking online classes; implementation of Student READY
program and internships; re-scheduling academic sessions; examination
and evaluation; students research and evaluation, etc.
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Annexure 2: Adapting to Unanticipated
Global Change: An Inflection Point2
Glen C. Shinn, Emeritus Professor of Texas A&M University and
Member, NAHEP International Advisory Panel

If there was ever a question about the consequences of change, 2020
underscored the impact of turbulence and chaos. Although global pandemics
accelerate disruptions, change typically is a natural evolutionary process
that may go unnoticed. Not today! Changes that were once delayed now
become crucial due to a pandemic. Organizations that develop knowledge,
influence policy, and prepare present and future leaders must overcome
‘business as usual’ mentality to meet the challenge of uncertainty. The
future is likely a new game with new rules and metrics.
International Practices and Models
Under uncertain environments, success and sustainability begin by
building a multi-directional communication strategy. Remapping and
communicating the new operating environment are critical to creating an
active environment for change. Effective planning and its execution would
aid to ensure that learning remains virtually uninterrupted.
Adopting Education and Training Policies: By Administrators
The first policy step examines first-order questions about reality, followed by
documenting evidence of the magnitude of the chaos and potential coping
strategies. Response time is critical but relies on regular conversations
that include a comprehensive set of stakeholders for more reliable set of
facts and narratives. Forward observers provide eld conditions that affect
policy, strategies, and tactics. After-action-reviews (AARs) are useful for
step-by-step reflection during and after each cycle of an initiative. Defer
“permanent” decisions until the pandemic environment stabilizes. Success
hinges for institutions that are thoughtful, creative, productive, and play
to the middle position. Encourage an institutional pivot into a new world.
2 Views do not necessarily represent the positions, strategies or opinions of The Texas
A&M University System or its entities.
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Adopting Education and Training Transformations: By MiddleManagers
Middle managers, as connectors, must maintain crucial linkages between
“policy-makers” and the “front-line.” Stress Maslow’s hierarchy of needs,
beginning with personal safety, and Max-Neef’s interrelated and interactive
model of human-scale development. Middle-Managers should monitor
the need for psychological & medical services. Re-prioritizing course
offerings are based on the needs of the learner and learning domains. The
re-prioritization leads to a systematic remix of content, remediation, quality,
process, and faculty development. Consider using blended pedagogical
models as delivery alternatives while providing skills and encouragement
for faculty and students unprepared for new learning technologies.
Delivering Education and Training: By Faculty and Staff
Faculty and staff lead the formal and informal education, laboratory, and
eld training. Examine the effects of pilot strategies and case studies before
pandemic disruptions. Design courses for alternative delivery methods
while accommodating the technologies of student-clients. Create course
syllabi with options to quickly adapt to changing eld conditions while
establishing a standard threshold of subject knowledge, pedagogy, and
assessment. Collaboratively select a cross- discipline digital platform that
is manageable by the learner. But most importantly, demonstrate empathy
while students navigate the unknown.
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Introduction
The unusual situation caused by the deadly virus SARS-CoV-2 pandemic
has changed the existing world order, leaving humanity in a state of
uncertainty. All the sections of the society have started to adapt to this
“new normal’ through different modes and mechanisms, and the jargons
like social distancing have become a part of life. During this emergency,
the teachers and educationists of the country have responded quickly to
the chaos and shifted to online/virtual teaching overnight. They had to
become designers and tutors with their limited knowledge and created a
digital revolution in the higher education system through online lectures,
teleconferencing, online examination etc. (Kapasia, et al., 2020). During
online learning, learner is at distance from the tutor and uses some form
of technology for interaction, provides support, and uses wide array of
tools, resources, and pedagogical approaches (Rapanta, Botturi, Goodyear,
Guardia, & Koole, 2020).
Challenges in Online Teaching
The pandemic situation has created a lot of unique challenges in the
academic field. Authorities responsible for education in India have viewed
the situation through a techno-managerial lens. They were concerned only
about the technical side of teaching and learning; how existing technology
and apps can be effectively used for online teaching. The system has failed
to go beyond the technical aspects of teaching, trying to inject a ‘normalcy’,
to pretend that nothing has changed, to go ahead with the existing syllabus
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and the same old bookish knowledge. The teachers were urged to get
trained in the online delivery mode and students were forced to attend
routine classes in a virtual world.
Generally, the completion of the online course requires elaborate lesson
plan, teaching materials and technology support teams. However due to the
sudden emergence of COVID-19 faculty members lacked online teaching
experience, or early experience and limited support from the technology
team (Bao, 2020). For students, the sense of connection, active involvement
and feeling of being part in the online community was lacking in the online
education and there is a tendency that the students tend to feel isolated
(Esani, 2010). Further, parents had a hard time providing resources, home
schooling, and juggling with their work life leading to higher negative
emotions and stress (Spinelli, Lionetti, Pastore, & Fasolo, 2020).
Additionally, there exist an alarming digital divide in India. Reachability
of technology-based resources to economically backward communities
and remote rural populations is a big challenge. The facilitation of the
‘online learning’ for their children is very difficult when half of the Indian
population still suffers from extreme poverty and is most vulnerable to
the pandemic. There has been a first reported case of suicide on 2nd June,
2020 in Kerala as the student was unable to attend online class or watch
television lessons from home (The Hindu, 2020). The current mental
anguish of anxiety, fear, anger and depressive thoughts might have caused
the suicidal behaviour (Lathabhavan & Griffiths, 2020). A systematic
review on the COVID-19 outbreak and mental health indicates adverse
consequences in the areas of anxiety, depression, and self-reported stress
among general population (Rajkumar, 2020).
Online teaching would further widen the gap between the haves and
have nots. There are many backward districts and many villages that
are not yet electrified. There are also many areas where scheduled caste
and scheduled tribes live as a cohort, and these areas are often the least
developed. For instance, it has been reported recently that students from
the Attapadi Adivasi community are not aware of online learning, and
this is just one example (The Hindustan Times, 2020). This kind of rapid
shift en masse from classroom teaching to online learning in India comes
with many fundamental challenges that are deep-rooted in our culture
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and society. The urban rich get all the benefits of online education, the
middle class partially enjoy the benefits, while the rural poor have to deal
with connectivity issues (both electricity and the internet), and the most
affected backward communities like STs/SCs are not even aware of the
technological advancement and the possibility of online learning.
From the above paragraphs its understood that the rapid shift to online
education has created different type of challenges among the academicians
and students during COVID-19 pandemic. Based on these challenges some
of the recommendations for overcoming these issues are discussed below.
Recommendations for Higher Education
Firstly, the educational institutions should strengthen the faculty and
student support services to strengthen the psychological and mental
health. Accessible academic, medical/family counseling, mental health
teleconferencing from professional health experts should be readily
accessible to the them (Toquero, 2020). Imparting environmental hygiene
and health related courses can help the students to shift from the route
learning and can grow as socially responsible individuals. Gaining
knowledge and behavioural practices on the prevention and management
of the infectious disease is the need of the hour.
The government officials, policy makers and institutional authorities
should make a uniform academic plan for educational institutions to
initiate a proper Education Continuity Plan (ECP). Additionally, provide
adequate funding for the improvement of infra-structural facilities,
capacity development training, and for initiating targeted interventions
among vulnerable populations (Kapasia, et al., 2020). Even though the
online delivery is acting as barrier to teachers, acquiring training in
online-driven competencies like planning, implementation, and active
involvement, assessment etc. can make the electronic delivery much more
effective (Toquero, 2020).
Further educators and institutions can also adopt open source-digital
learning to conduct online learning. At a higher educational level including
asynchronous self-study with synchronous live online group discussions
can be implemented. In this case the learner is moving beyond attending
the lecture to higher order thought process with active involvement.
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Further creating resources by learners and educators together will help in
the divergent thinking by maximizing engagement and intuitive learning
(Sandars, et al., 2020).
Conclusion
The COVID-19 pandemic has created number of challenges among the
educational sector through online teaching. But it would be better to
reflect upon the fact that education is not merely about completing the
syllabus in time, or about lecturing a topic for hours to convey profound
bookish knowledge. Gaining experience for life through social interaction
and communication is a major component, and this nuanced art of living
can only be achieved through classroom learning. During this threat
of pandemic universities need to reassess its capability towards online
teaching and should impart necessary policy revisions for readdressing
the issue. The global pandemic has opened the opportunity to upgrade
the educational delivery mode by paying attention to the emerging
technologies. Therefore, it can be recommended to seize this opportunity
to strengthen our curriculum responsive to the changing time.
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Post-Corona Turmoil in Theological
Education
Nitin S. Cherian
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Education in theological studies involves several interrelated components
that are necessary to train men and women to know and serve their
respective religion. It has the potential to be the seedbed for the renewal
of religious places, serving ministries, community enriching missions,
commitment towards global unity in the changing world. This education
puts morality first and teaches the claims of divinity leading towards
ethical living and global welfare. Investment in theological education is an
investment of hope in the future and mission of renewal of the world.
Few months have passed since the pandemic was declared, but the crisis
is still wreaking havoc and is growing at a rapid rate. One can expect
that COVID-19 virus will be around in some form for the next few years,
impacting human lives in different ways. One can also be sure that there
will come a time when life will return to mostly post-COVID normal, but
it would never be the same for the theological Higher Education sector.
Theological education is a training ground to prepare frontline spiritual
responders. It prepares leaders, who are supposed to go out, and provide
hope and help to people. In this exceptional situation, the infected patients
feel the need for spiritual care within a short time after being diseased. Even
the health care providers are in need of spiritual support. It is also noted
that, taking an advantage of spirituality against the uncertainties imposed
by pandemics could be considered as a way of health promotion and disease
prevention across communities.3 But theological education faces a double
battle against changing paradigms and growing instability. It is difficult to
have a clear-cut view of, how this education sector will survive and evolve
in the post-COVID. Due to global economic crisis, all theological subjects
are seeing dropping enrollment, students being stressed about courses,
3 Morteza Heidari, Sadegh Yoosefee and Akram Heidari, “COVID-19 Pandemic and the
Necessity of Spiritual Care” in Iranian J Psychiatry 15: 3 (2020): 262-263.
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administrators tightening budgets and wondering how to adapt to this
new paradigm. There have been many global predictions that have gone
wrong, but it seems that this time we can be sure that, society is going to
change in a very drastic way. Theological education will have to respond
to these changes and also will have to prepare the students, to equip the
society to face this threat. During the COVID-19 pandemic, institutions
face challenges in meeting humanitarian needs, helping faculty and staff
shift rapidly to new learning approaches, addressing growing financial
crises, and, in some places, surviving this crisis in addition to preexisting
national crises.4 Society is likely to face a gradual change of mood although
it is difficult to estimate how precisely this is going to be. However, one can
surely expect that more ‘hope-givers’ will be required in the coming days,
and also tools and skills will have to be enhanced.
There is a growing divide between the developed world and the developing
world that may lead to an increase in the gap in theological education,
based on the source of funding, where the power is, and where the students
come from. The world-wide recession that is gradually creeping in will
lead to less spending money for ordinary citizens. Now, the colleges for
religion studies were already suffering financially before the corona virus,
so the financial pressure will surely increase. Also, cutting expenses can
be challenging as institutions face humanitarian efforts like caring for
students stranded on campus, or when reducing salaries or cutting staff
directly impacts provision for families.5 Since most of these institutions
depend on donations, it may be difficult for them to survive.
Also, theological education has found it hard to adapt with the rising
network culture, so far. Since education sector itself will probably go
through one of its periodic lean times, under these circumstances it will be
very difficult for the theological sector to maintain its mission statement
and full set of objectives, to serve the respective faiths, culture, and the
world in general, by developing students intellectually, morally, spiritually,
with the ability to serve humanity at this time of moral and psychological
crisis.
4 Evan Hunter, “Responding to the COVID-19Crisis: Moving from Desperationto Hope
in Theological Education,” in Insights Journal 6(2020): 2.
5 Evan Hunter, “Responding to the COVID-19Crisis: Moving from Desperationto Hope
in Theological Education,” InSights Journal 6/Online1(2020): 4.
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The pandemic precaution of social distancing has shown how necessary
it is to keep in touch and teach via the internet. Colleges for religion
studies, already in crisis now, will face even more threat due to inadequate
technological infrastructures and power grids and the closure of public
internet cafes. There are effective programs such as Skype/Zoom/Team,
and most universities, colleges and seminaries are already running a
Virtual Learning Environment. The Indian Higher Education system
has coped adequately so far, successfully conducting online exams in
most universities and is moving towards feasible online classes. For some
years now, theological education has been working hard to be ‘old-school’
compared with much of the Higher Education sector because of financial
and contextual pressures already in the system.
Given the nature of the subject, the effectiveness of the online education
in colleges for religion studies is also questionable. Theological education
works towards the holistic persona of the students, and online classes can
never replace the impact of residential mode of classes. But one can hope
that new methodologies of practical teaching online will be developed as a
positive response towards the current crisis.
If the present isolation has taught us anything it is that human beings
need to be together, both literally and physically. And for learning, there
is a need to embrace new dimensions of getting together by going online.
There is a need to broaden the vision – for a theological education without
borders – keeping and developing the interconnectedness between nations
and cultures. To maximize and effectively use the capacity of spiritual
care in the interest of holistic care and considering the spiritual aspect of
human health, planning and designing suitable mechanisms, structures,
and systems is required.6 This may point towards finding new ways to
merge various world-views, new ways to serve, especially those in needy
situations, new ways to even up an increasingly unequal and uneven world.
The higher education system for religion studies will have to be more
tolerant and inclusive, and this may mean rewriting staunch doctrines.
As always, different socio-religious philosophies across India pursue their
own ideological benefits, but in these unusual times there is a need to raise
6 Morteza Heidari, Sadegh Yoosefee and Akram Heidari, “COVID-19 Pandemic and the
Necessity of Spiritual Care” in Iranian J Psychiatry 15: 3 (2020): 262-263.
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more inter-religious dialogues. Theological education colleges should not
view themselves as institutions separated from the world of technological
advances and sciences but must recognize their role as intermediaries.
The faculty and students are gradually embracing new platforms and are
learning about their own ability to adapt. But a drastic improvement is still
out of sight. Future students will need to genuinely relate to the changing
world mood and render possible help to those in need of moral and spiritual
guidance.
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Teaching Through Tragedy: How Teachers
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Across all walks of life, the COVID-19 pandemic has caused unprecedented
changes. All sectors have been affected, and people around the world have
been thrown into a variety of social and economic crises. Around 1.52
billion students have been stranded at home, and over 60.2 million teachers
remain out of schools (UN Secretary-General, 2020, March), making the
education sector one of the most deeply affected. In a bid to adjust to the
crisis and to ensure that classes continue, the digital classroom has emerged
as the most viable option available to academic stakeholders. Following
the endorsement from international bodies such as UNESCO and national
bodies like the Ministry of Education, most schools and higher educational
institutions have shifted their teaching online to ensure ‘learning never get
disrupted’ for during the isolation.
The Indian education sector has over 1.3 million recognized schools
including primary, upper primary, secondary, and senior secondary
schools (AIES, 2002). Also, we have over 789 universities, 37,204 colleges,
and 11,443 stand-alone institutions (UGC, 2017). UNESCO reports that
the Coronavirus crisis has adversely affected over 320 million Indian
students.
The digital platform is new for both teachers and students. Due to the
suddenness of the pandemic, there was no training intervention to
empower teachers with digital skills before or immediately after the nationwide lockdown. Many teachers who are skilled in teaching in a face-to-face
classroom are unfortunately crippled by the digital shift and are struggling
to learn new techno-pedagogies required in order to teach online. In
spite of spending more time to attain the required mastery in a virtual
classroom, many teachers are digital immigrants who feel uncomfortable
in the ecosystem of online classes.
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Further, many teachers have expressed a deep worry about the effectiveness
of teaching-learning process in digital classes (see here and here). Problems
related to online teaching differ across various parts of India. States like
Himachal Pradesh (mountainous areas), Rajasthan (sparsely deserted
areas), and Madhya Pradesh (forested areas) have poor connectivity, and
this is a concern for country-wide outreach of e-learning. Students from
poor economic backgrounds and from remote villages in the states like
Uttar Pradesh, Maharashtra, Bihar, and Chhattisgarh etc. have also been
crippled by the shift online.
The Northeast part of India is geographically less accessible with several
obstacles varying from lack of development and infrastructure to sociopolitical unrest. The schools of this region are mostly located in rural areas
and do not have necessary digital infrastructure to deal with the current
challenges of online classes. In spite of that, the educational institutions
in the different cities of Northeast India have done a great job in terms
of online teaching. For examples, Mahatma Gandhi University (MGU),
Ri-Bhoi, Meghalaya, has taken several initiatives to teach its students online
using its own Learning Management System (LMS) and the Zoom app.
Similarly, Assam Down Town University, Guwahati, Assam has established
connection with its students over virtual platforms amid the crisis.
However, students living in marginalized urban ghettos as well as in rural
areas of Northeast India are in dire straits in the context of online education.
Their parents are mostly daily wage labourers, vegetable vendors, small
traders or subsistence farmers, most of who find it difficult to purchase
smartphone/tablets/laptops for their children. Besides, the internet
penetration in this region is also limited as compared to other Indian states.
The region of Assam & other northeastern states has 38 percent internet
penetration against the mainland states Delhi NCT (69%), Kerala (54%),
Punjab (49%), and Maharastra (43%) etc. States such as Arunachal Pradesh
and Manipur are in a critical situation in terms of internet accessibility and
digital outreach; the effectiveness of digital learning amid COVID-19 crisis
is a matter of concern.
Nevertheless, the state governments have taken several initiatives to
overcome these barriers to bring the online education to students across
the poor and marginal sections of the society. Sikkim is enabling students
134

Teaching through tragedy

to access online education using online networking applications like
WhatsApp and Zoom. Similarly Assam is also using individual calls and
WhatsApp for sharing e-contents and study-related assignments with
students. Besides, in the rural areas of the states like Arunachal Pradesh
and Manipur, the governments are planning to use radio broadcast and
Doordarshan as means to outreach education to those areas having no
internet establishments.
Online Education: The issues
The discourse on online versus face-to-face classes has brought out some
intrinsic limitations of online teaching like issues related to instructional
designs, students’ online discipline, learning engagement in the virtual
classroom, teacher-taught relationships, online assessment, non-cognitive
developments of students, and so on. Many questions have also arisen
in the teachers’ minds, from how to start online classes to make use of
available e-resources to creating a supportive learning environment. The
focus of the present article is to address all these queries about how to make
online teaching worthwhile in the times of the pandemic despite having a
range of challenges and issues.
Setting Optimal Class Size for Online Teaching
It has been observed that educational institutions do not put any upper or
lower limit on online class size. However, experts have asked stakeholders
to limit the class size even for online teaching as one has for offline teaching
in the conventional classroom. According to the Economic Survey (201718), the country has an average Student-Classroom Ratio (SCR) of 30 in
face-to-face classroom teaching. Also, the RTE Act, 2009 mandates PupilTeacher Ratio (PTR) of 30:1 for primary and 35:1 for upper primary level.
However, for the digital classroom, there are no such established guidelines.
The published researches showed a varying size of online class from small
to large depending on the purpose of course designations. According
to a research project, a large size online class with 40 or more students’
enrolment is ideal for ‘foundational and factual knowledge acquisition’.
On the flip side, a small class size with 15 or even fewer is better ‘to
develop higher order thinking, mastery of complex knowledge, and student
skill development’.
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Designing Online Course Materials using Multiple Strategies
Online teaching has put new demands on teachers in terms of curriculum
reconstruction and teaching content design, given the requirement to
provide enriched ‘human and non-human resources’ and pertinent
‘animated and unanimated’ study-material. In a traditional classroom,
the teacher acts as both an instructor and as a guide, but this changes in
online teaching. A teacher is now no longer just an instructor but is also a
content developer and designer of online curricula. She or he will also need
skills in content-communication online. UNICEF has recommended that
video-lectures need to be kept short, around 30-45 minutes at most with a
recommended format. Teachers should also ensure appropriate video and
voice qualities and if needed, some enrichment of the content before sharing
them with students – all of which make online teachers “super”teachers!
Making Teaching more Interesting to Students
Good teaching always requires the teachers’ full-engagement in the
students’ learning through explanation, illustration, question-answer
sessions, or group discussions. However, there are concerns that online
teaching cannot sustain the students’ interests in a virtual classroom.
While it depends to some extent on the teachers’ instructional materials
and students’ attitude, in online teaching, a teacher must ensure his or
her strong presence in the virtual classroom. Also, it is important for the
teachers to make students feel connected to the classroom lectures. While
avoiding monotonous presentation, the teacher should also blend his or
her lectures with thought-provoking incentives and humour. The aim is to
make students feel empowered in the virtual classroom to have the space
for virtual interaction and to provide collaborative learning assignments to
students for a meaningful participatory-learning. This can be a challenge.
Making use of Existing Online Resources
Developing e-contents is not a simple task. Teachers who have difficulty in
computer-based preparation of PPT or other content can consider using
widely available platforms such as NCERT, DIKSHA, SWAYAM and
NPTEL These can help teachers to have swift access to respond quickly to
students’ requirements.
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Assisting those who are Unresponsive and Slow Learners in E-classes
In online classes, there are no backbenchers or frontbenchers, but there still
are about 10% slow-learners, many of who may not be able to understand
the teachers’ lectures in the first attempt. Teachers need to ensure the
availability of video-lectures online immediately after classes are over.
There should be a space for repeating some of the taught topics too or
teachers may think of organizing remedial sessions for slow learners.
Developing Socio-Emotional Aspects Through E-teaching
Critics of online teaching often argue that online teaching stresses
cognitive development at the expense of the socio-emotional development
of children. Online teaching promotes a ‘banking system of education’,
depositing knowledge-based instruction in children’s minds. Due to the
intrinsic limitation of online teaching, it is difficult to implement the socalled “3-H” principle (Head-on, Hands-on, and Heart-on). Teachers may
consider using group-based tasks to encourage collaborative learning to
develop the students’ social-emotional skills in virtual settings. Besides, the
use of various incentives, creating opportunities for play-based activities,
listening to students’ feelings, and valuing their opinions are invaluable for
the learners’ progressive development.
Establishing Home-School Online Partnerships
Since online classes are taken mainly in the home, teachers need to
ensure that every family has the support needed for effective study. Both
teachers and parents need to work together through the ‘home-school
online partnerships’ to ensure better learning opportunities, creative
experiences, better time management, and safe learning. They should
establish ‘spontaneous collaboration’ and ‘hands-on supports’ with parents
to regulate online classes for students. Also, teachers should help in better
mentoring learners to stay positive and manage stress in this time of crisis.
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Education is the kindling of a flame, not the filling of a vessel, Socrates is
reputed to have said at the advent of the Republic. The great philosopher
was of the opinion that it was the responsibility of the state to educate
citizens to contribute towards the progress of civilisation rather than to
serve as mules. The prevailing education system in our country seems
unaware of such ideals, and indeed appears unwilling to adapt to the
changing times. It is important to note, though, that the fault lies more in
the way it is being laid out for the benefit of students rather than on what
is being taught. Tagore in one of his essays mentioned that education of
a child, ‘nourishes the heart and the intellect’ (Tagore, 1906), it should
rather than following a factory-based model of imparting knowledge
should encourage social, emotional and vocational aspects of life to be
at the forefront of education, leading to responsible citizens with much
needed civic consciousness.
This pandemic has the capability to give the Indian education system the
jolt that is needed to modernise. Over the years, our Universities, while
doing little to further actual innovation in education, have perfected
the process of rigorous examinations throughout the year. How can one
learn, adapt and evolve in an atmosphere such as this? We have long
needed pedagogy based on experiential learning, allowing a student to
educate her or himself by interacting with the world outside the classroom
while keeping academic discipline in mind. This approach might not be
possible to implement just now during the pandemic, but this might be
just the revamping that our education system needs post-COVID-19.
Teachers across India have been plunged into the uncharted and
unfamiliar territory of online teaching. Although this mode has been
viable technologically in our country for almost a decade, many professors
of our universities did not really see the need to switch to online teaching
from the usual format of classroom teaching. Opportunities were lost –
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even though there are several economic, political and geographical factors
at play in creating an atmosphere convenient enough for online education.
Not every student is socially and economically capable; many of us do not
own personal computers with a decent internet connection. It would have
served us all the better if teachers had explored new pedagogical approaches
before the crisis.
Practical Issues in Online Education in India
In order for me to discuss the feasibility of online education in India, it is
simplest for me to discuss practical issues from my personal experience,
namely in terms of the institution I am presently a student of.
• So far, the impact of moving online (since March 2020) has been
minimal. Teachers have used Google Classrooms for the online
submission of assignments and other tasks to be completed for internal
assessment. Still, the completion of the term’s syllabus did not take
place. This was mainly because prior to the pandemic, the institution
itself did not (could not?) take measures to educate the professors or
students on the modalities of online education.
• There is no dedicated IT cell in the college to provide technical support.
It would be useful if such a cell existed so that experts could create a
centralised hub for students and teachers to visit in order to access
notes, library books or resources of any sort. Even after two months of
lockdown, there is no such expertise in College, and the situation in
other institutions is likely to be no different.
• Even if the above could be taken care of, there is the matter of feasibility.
It is simply not possible for all the students in a class to own personal
computers or a smartphone only. 24% of households in India possess
smartphones and 11.5% of the households that have children between
the ages of 5 and 18, have a computer with an internet connection.7
• There is the related issue of proper internet connection. Students –
including me – typically survive on a daily ration of 2 GB data or less.
With online education, this would be barely sufficient. Recharging
or going for bigger data packs may be affordable for students from
7 https://thewire.in/education/online-education-students (retrieved on 31 October,
2020)
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privileged backgrounds. This would affect students from economically
weaker backgrounds since with the lockdown, many of these students’
parents could have lost their jobs, making it even more difficult
for them.
To put things into perspective, a report by Save The Children Fund states
that the pandemic has led to ‘the biggest global emergency of our lifetime’.
91% of learners are out of school due to globally enforced lockdowns. The
poorest and the marginalised students were at an alarming risk, never
returning to a classroom again. In India, where the government spends
about 3% of the nation’s gross domestic product on education and only half
the population has access to the Internet, 320 million students have already
been affected, according to Save The Children Fund.8
One way to steer around this digital disparity would be for the government
to subsidise the costs and to set up public internet services. Digital
education may well be the way of the future, but that is a future where all
the groundwork has been laid, and no student is negatively affected. In
today’s India, online education is not really feasible, even if it is a measure
adopted by the education system as a temporary method of coping with
the pandemic.
Experiential Learning: A Solution?
Higher education model in India has not changed since independence
and still bears the colonial imprint. Of course, there have been various
instances with updates of different facets of education policies over the
years, but has it really changed in its essence? Although Indian society has
changed with the times, it does not stand to reason that we still have to
learn according to a curriculum set decades ago and not according to what
the future demands. The 21st century is the stage for global pluralism, and
it is up to us to equip ourselves with the right tools to tackle the issues of a
secular society. The pandemic has provided us with time to reflect on the
best ways of moving forward.
Before moving forward it is imperative to understand the importance of
experience in the mode of learning. An important aspect of learning is
8

https://theprint.in/india/education/how-indias-poor-students-are-falling-through-

the-gaps-as-schools-go-digital/467173/ (Retrieved on 31 October, 2020)
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the continuing enquiry into the nature of experience and the process of
learning from it (Kolb, 2014). Two scholars by the name of M.T. Keeton
and P.J. Tate had put forward the definition of experiential learning back
in 1978, “Learning in which the learner is directly in touch with the realities
being studied. It is contrasted with learning in which the learner only reads
about, hears about, talks about, or writes about these realities but never
comes into contact with them as part of the learning process” (Keeton and
Tate, 1978). The nature of experience in learning can be varied in the
form of internships, field projects and classroom experiential exercises
which already exist but have not actively contributed towards the holistic
development of the student community.
Experiential learning has existed in India since the ancient times in the
form of the gurukul system where the student benefits from partaking
in various open activities, eventually learning through daily chores and
lessons mediated by their teacher. This helped a person to learn and
contribute to society in his own right. Although this may not be feasible
in the present situation (or generation) an alternative but non-hierarchical
concept was adapted by Rabindranath Tagore in the founding of VisvaBharati University. Tagore abandoned the colonial education structure
and created a curriculum based on the basic principle of harmony with
all existence.
Rather than focusing on pedagogy and the structure of the university,
Tagore based it all on the creation of the right atmosphere for the
students to soak in all the knowledge. He aimed to create, ‘atmosphere of
learning’ (Tagore,1927) and ‘living aspiration’ (Tagore,1917), an ‘atmosphere
rich with the sense of divine presence’ (Tagore,1994) which would
inspire ‘the burning flame of spiritual life, in surroundings suitable for
such life’ (Tagore,1994), ‘an atmosphere of naturalness in our relationship
with strangers, and the spirit of hospitality’ (Tagore,1994), and an
‘atmosphere of … natural beauty’ (Tagore,1927). This unusual obsession
over atmosphere was a crucial aspect to a form of education he was trying
to conceive - ‘But one thing which I cannot make plain to you is the
atmosphere, - that is the best part, the principal feature of my institution’
(Tagore,1927).
Another individual who strived for the reformation in the perception of
education in India and specifically to counter the British mandated criteria
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to impart education was Mahatma Gandhi. He conceived and devised an
idea of pure and inclusive learning called ‘Nai Talim’. The ‘Nai Talim’ was
an integral part of his vision of a ‘good society’ and ‘India of his dreams’
(Skyes,1988). He widely claimed that students educated through schools
and colleges achieve literacy, and much more is needed to sustain a
society than literacy. Literacy appeals to only our mind, and it renders the
other parts of our body inactive. What use is an education which does
not indulge in the holistic development of an individual?
Gandhi said, “My definition of Nayee Taleem is that if the person has
received Nayee Taleem, is enthroned, he would not feel the vanity of power,
on the other hand, if he is given a broom, he will not feel ashamed. For him,
both the jobs will be of equal importance. There would be no place to vain
rejoicing in his life. None of his actions will be unproductive or useless. No
student of Nayee Taleem shall be dull, because each part of his body would
be active and he would have nice neuro-muscular coordination. When
the people would do manual labour, there would be no unemployment
or starvation. My Nayee Taleem and the village industries are mutually
complementary. When they both will be a success, we will attain true
Swaraj” ( Rajput, 1998).
In the present situation, opting for an experiential mode of learning offers
some advantages. Attending classes is not essential, and one can instead
“work from home”. The teacher is not there to impart knowledge but more
to direct the student from time to time, reducing the workload of the
teacher while giving the student the liberty to choose his or her own path
to reach their destination.
Paradoxically, examinations have always been a significant barrier to
learning. The question-answer mode is not the best way for grading every
student: some are simply not able to display what they have learned in this
format. There is a better chance of every student qualifying in their own
right if the ‘One Size Fits All’ restriction is removed. Examinations need to
be decentralised, with teachers given autonomy to frame syllabi that would
be based on their experiences with the student body of their institutions,
independent of the University Grants Commission (UGC). It is time the
UGC realised that a centralised system of education could not work,
especially in the middle of a global crisis. To implement such a drastic shift
would entail more initiative and work from the teacher’s side but in the
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long run, would benefit both the parties. Such is the nature of the newly
introduced National Education Policy, it aims to bridge the longstanding
gaps and upholds a flexible and a research-oriented pedagogy, as well as
giving equal importance to vocational courses.
The principles of the National Education Policy, 2020, states, “The
purpose of the education system is to develop good human beings capable
of thought and action, possessing compassion and empathy, courage
and resilience, scientific temper and creative imagination, with sound
ethical moorings and values. It aims at producing engaged, productive,
and contributing citizens for building an equitable, inclusive, and plural
society as envisaged by our constitution.” A bold attempt has been
undertaken by the government to remodel the meaning of education in
India, but there has been scepticism as to how well and efficiently it can
be implemented.
Truer words have not been spoken than by Albert Einstein, “learning is
experience; everything else is just information”. The journey, the pursuit of
knowledge, is built upon facts. Experience helps one move along and make
the way oneself: that is when it truly becomes a journey. Otherwise, it is all
just a big block of information waiting to be decoded.
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In this pandemic-stricken world – which has already changed the
imagination of what it is to “come together” – the question of how higher
education will change takes me back to one of the first online lectures
I attended.
It was in 2012-13 that I watched Michael Sandel’s lectures on Justice online.
I was frankly amazed by the idea that his lectures, given to the students
of an Ivy League university in the US, were also available to me sitting
in the hostel room of a university thousands of miles away. However, my
response here is governed not as much by a recollection of the excitement
of my initiation to the online classroom as it is by the content of what
Prof. Sandel taught then. He was teaching (and I have the luxury and
convenience of not having to remember it but can check on YouTube) the
moral theories implied in the choices we make. He gave a few examples
of classic thought-experiments in the discussion of moral theory, one of
which I will mention here. The trolley car dilemma involves a trolley car
which has lost control. You (the listener) are asked to imagine yourself to be
in the driver’s position1. On the track on which the trolley-car is speeding
uncontrollably, there are five people working. It is certain that the trolley
car will hit them and kill them all. But then you, the driver, notice that the
car can be diverted to a sidetrack on which there happens to be only one
worker. You could kill one man and save five. The question, then, is would
you kill the one to save the five or would you rather do nothing and allow
the five workers to be killed. I do not want to go into the details of different
moral theories underlying different possible answers to this question2.
But to my reckoning, the choices we may have about the future of higher
education involve no less of a moral dilemma.
At least for the immediate future, the imagination of coming together
has fundamentally changed. As for education, the online classroom
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predominantly seems to be the only viable option. But before I join the
bandwagon criticizing online classrooms – for the lack/inequality of access,
lack of interactive teaching options, inability to customize according
to the different needs of diverse students, among other several serious
flaws – I would like to take a moment to appreciate what online learning
opportunities have done before the pandemic. Like the memory I shared of
what was then an extraordinary opportunity to partake in a lecture that was
given at Harvard, students have benefited enormously from the learning
opportunities in the online world. While some of these lectures and online
resources need to be paid for, many are free. This has, for example, even
allowed students who are from economically weaker backgrounds and
preparing for UPSC to stop their heavily charged coaching and using
online resources, learn on their own.
In short, the learning opportunities in the form of online lectures and
availability of reading materials have, in the years prior to this unfortunate
pandemic as well as during this pandemic, helped greatly in the
democratization of knowledge, in a wider distribution of opportunities.
It has more effectively de-centered the teacher from a vertical position
of power than any deliberate reforms in education have done. While it is
true that good teaching practices cater to the diversity of strengths and
weaknesses of students in a classroom, students from underprivileged
backgrounds have abundant experiences of such customization of teaching
working to their disadvantage too; the human touch we dearly miss today
has not always been that humane. The online classroom, therefore, may
have also been a level-playing field.
What, then, does the pandemic change? With this question, I come back
to our initial moral dilemma and rejoin the discussion that is not
convinced of the directions in which these virtual alternatives might take
higher education.
I believe that the aim of online classrooms has never been a simulation or
replacement of classrooms in the flesh. The difficulty posed by the sudden
pandemic is precisely that, of simulation and replacement. Considering the
progress that online technologies have made, I believe that they will adapt to
our new requirements faster than we think. Students and teachers may feel
apprehensive but this will be rapidly overcome, similar to a reader suddenly
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made to change from hard copies to e-books. The pandemic makes what
has earlier been an alternative – a standby- our only option. The real brunt
of this transition will not be as much on those who go through with it as it
will be on those who are left behind by it.
This poses the question of digital inclusion. The transition will not only deny
the many students who are economically and technologically ill-equipped
access to these new venues (modes?) of learning, but the pandemic will also
shatter the little glimpses of parity in education that were the result of long,
long years of effort earned by generations. The economic meltdown that is
surely to follow the pandemic will force many students out of colleges and
universities, online or offline.
Bertolt Brecht said “Hungry man, reach for the book: it is a weapon”.
Unfortunately, it is often poverty that separates men and women from
their books. So what we really have is a forced transition to a virtual
platform in the middle of an economic meltdown. The dispossession of
education, especially higher education, will be severe. That is where we have
to think about the moral choice underlying this transition. Are we ready
to kill one man so that five can live? In the higher education sector, it is
not really a question that is freshly posed by the pandemic. But it does add
considerable weight to it. If virtual classrooms are our only way forward
for the immediate future, it is our moral and political responsibility to
ensure that every student is adequately equipped. It therefore calls for a
fortification of public education and an increase in government expenditure
on education.
As an aside let me make an argument for moral and political philosophy.
On the face of it, the discipline of philosophy takes a backseat in the
list of priorities reset by the pandemic. Scientific research is surely a far
more pressing concern. But before long one must realize that seldom do
our choices as individuals and the choices of our political office bearers
manifest their gravity with such force and clarity as they are doing during
this crisis. This calls for moral and political philosophy to be taught and
researched, as concerns of immanent value to our survival and social
well-being.
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Notes
[i] Sandel gives slightly modified version of the thought experiment
[ii] For those who are interested, the contrasting moral theories involved
here are termed utilitarianism and deontological ethics.
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Recently a clinical professor at New York University wrote an opinion piece
in the New York Times in which he argued that since online courses were
cheaper than in person learning, distance learning was the way forward for
college education.
I see it quite differently. As I will enunciate below I believe that both faceto-face and online education have significant, complementary roles in
our educational efforts going forward. What fraction of students should
follow one model or the other is very country specific, but in general, a
large fraction of people will be fine with a properly configured online
experience. This, I believe to be relevant not only for the US but also for the
Indian educational system.
By way of context, I got a B.Tech. degree from IIT Madras (IITM) and
an Sc.D. from the Massachusetts Institute of Technology. I’ve been an
academic for over 30 years – the last 14 years at Columbia University, where
I was Chair of the Department of Chemical Engineering for six years
(2010-2016). Over the last ten years, I have been visiting India at least twice
a year, and the last two years I have been a Chevron visiting professor of
Chemical Engineering at IITM. So I have familiarity with the educational
systems across India and the US.
With these introductory statements, my view is that it is apparent that the
American Educational System and that across the world is in a time of
serious change. A few background facts are relevant.
• There is a commonly held perception that education is ubiquitously
required: statistic after statistic shows that people, at least in the USA,
make significantly more money if they complete their undergraduate
degrees and beyond.
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• The cost of US higher education has exploded. An undergraduate
degree at an Ivy league institution like mine, Columbia, will cost a
family roughly US$300,000. (Columbia is ranked joint #3, with MIT
and Yale, in the US for undergraduate education by US News and
World report.) To put this number into perspective, consider the fact
that only ~1-2% of the US population makes that amount as an annual
• The COVID epidemic, and the accompanying move into virtual
learning (which has now been pushed for a decade through the device
of MOOCs), has made online learning a forefront issue.
Unlike in many nations, in the US, almost all universities are almost
completely private – even “State” schools frequently get less than 10%
of their budgets from the government. So money is a critical player in
this discussion. The money lost in the pandemic will likely mean that
a significant fraction of educational institutions will go out of business.
Those that remain will fragment into two categories, one focused on online
education and the other on face-to-face learning. I posit that education
needs this division. While the driver for this division in the US is money –
the motivation for this split in India is somewhat different because money
is not such a prime driver.
As a sweeping statement, with all its caveats, I assert that many people go to
school not to learn: they go to get a degree. For this cohort, online education
is the ideal solution. It satisfies both parties. It is cheap(er) for the students,
and the institution gets to make money without all the attendant issues
of accommodating students into physical spaces (classrooms, dormitories,
lunch spaces) especially during a pandemic. There are, of course, issues
about quality and testing but these are in the details. Not that these details
are trivial – they are critical for the survival of this model, and ones that
need to be addressed.
In broad strokes, online education teaches what you could learn from a book,
without any of the subtlety involved in learning. It imparts knowledge, but
not a way of thinking. It does not readily permit the formation of learning
communities, ones that can critique and prevent people from going way
off course. The face-to-face generational transmission of experience and
learning is also not the focus of this model – this was what was valued
in India as the guru-kula system. In its extreme form, unregulated online
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education could thus fit into and could potentially drive the global move
towards anti-intellectualism, as manifest in populist leaders such as Trump,
Johnson, or Bolsonaro, whose perspective is that reading a few books (or
maybe not even that) puts you on par with an expert who has spent a lifetime
thinking about an issue (e.g., Dr. Anthony Fauci). What that train of logic
ends up with is with someone asking you to inject yourself with bleach
to kill a virus and other such ill-conceived thought. So online education,
especially if done badly, is counter-productive and can even be dangerous.
However, with these caveats, online education has a significant role to play
– it is appropriate for the large fraction of students who want a degree as a
means of employment qualification; it is relevant for someone who wants
to learn something quickly; for someone who is not necessarily desirous of
deep scholarship in a topic but rather needs some level of qualification to
complete a task.
The small remaining fraction of students are the ones who will build and
then sustain the knowledge infrastructure for the next generation, and
beyond. For them, the experience of in-person education is irreplaceable.
The growth and sustenance of such thinking communities, which require
a depth of knowledge, needs a face-to-face dialogue. These in-person
interactions are critical for creating communities which embody learned
knowledge, of best practices and what does and doesn’t work; we can and
do frequently go to these communities for solutions – think about trying
to create a COVID vaccine without tapping into a community of people
that has been thinking about anti-viral treatments and vaccines for their
lifetimes. Dr Fauci, for example, starting thinking about HIV/AIDS,
another viral pandemic, in the early 1980s.
On a personal note, over a three-decade long career, I have collaborated
with researchers across the world. My group and I use Skype/Zoom
or other distance communication tools towards working and building
these collaborations. Our experience teaches that meeting physically
with collaborators allows for rapid progress, one that cannot be achieved
virtually even if those meetings happen regularly over long time scales.
There is something about the focus, the physical/visual cues that an inperson meeting has, that cannot be replicated by virtual learning.
I believe, therefore, that while online education will become more
prevalent, there will always be a clear demarcation between these two types
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of educational modes. Columbia University has experimented with online
education but has not had a significant impact in this realm. It is not that
we don’t have the expertise to do it. Rather, us and many of our peer schools
(Harvard, MIT, Princeton, Yale) have come to realize that for the money
we charge, students expect something significant in return – this includes
the formation of peer groups that sustain careers. In-person interactions
also foster connections between faculty and students. For the students, this
has the promise of creating pathways for the best of them to be channeled
into streams for advanced degrees and the best jobs. These student groups,
in return, put money back into the schools thus sustaining our continuing
high prestige. Online education would not allow us to build this brand
loyalty, one which we believe is built when people spend time on campus.
Acknowledging these very different educational outcomes and planning
for them is critical. Importantly, based on what I have said above, I believe
it is unlikely that the same institution will be successful at both models
(although experience teaches that they will all try to marry these two
approaches). A split in educational objectives, namely a functional goal of
getting a job versus that of building a more abstract educational community,
often goes hand-in-hand with the implication that the face-to-face group is
somehow superior. Such elitist opinions are the source of the current move
towards populism, and thus how we address and mitigate the challenge of
positively integrating these vastly different approaches into our education
mission is a critical question that remains to be addressed.
How does this all port over to the Indian milieu, especially in STEM
programs (which I am most familiar with)?
I would argue that most undergraduate science/engineering education
in India could easily go online. Even the elite IIT system has always
simply been a stamp of approval. It was true when I studied there and
it is true now – anecdotally, nearly 90% of all students who go there are
not interested in the education. They want a degree. There is a very small
fraction of students who are interested in higher learning. I don’t think this
should be dealt with pejoratively, however. Students who for example want
to go the start-up route should be taught the basics of entrepreneurship,
the ability to draw up a business plan etc. Knowledge of these subjects may
simply be unnecessary for most students who will go on to get a Ph.D. I
think it is time to take Indian educational institutions and classify them
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as online educational in focus vs. face-to-face centric. The educationalcentric institutions can focus on the pedagogy of virtual teaching, and the
associated ideas of proper testing. This involves not only the lectures, but
also holding remote office hours where students can get help in solving
problems. How lab courses will be dealt with is important – they cannot
be all virtual. Do students come to the institutions for a short period of
time to participate in lab courses? Do they come in to take exams or does
the current process of outsourcing exams in the NPTEL format suffice?
The times that different cohorts of students spend on campus could be
staggered so that the number of students on campus at any given time is
small – infrastructural requirements are thus reduced. In this model it is
unclear if these educational institutions must continue to have the ability
to have Masters/Ph.D. programs. Faculty in these educational centric
institutions do not need to get evaluated on research production – rather, a
good teacher should be equally valued as an excellent researcher.
The small number of Ph.D. granting institutions can then be the focus of
in-person education and also research activities. Regardless, the common
metric should always be excellence – be it in teaching pedagogy or in
research. Both educational models thus need to be supported vigorously,
but their goals must be seen as very different.
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Abstract
I envisage a distant, distributed mode of education which is efficient at
teaching and measuring learning. It is of great advantage when applied to
cases and countries where there is demand for highly quality educated people
– in short, a society striving for more education with only minimal capital
and financial resources to deliver them.
The views below differ somewhat from those expressed in the essays
published so far in the series, and since a multiplicity of viewpoints are of
value in a general discussion, I am presenting them here.

The manner in which the COVID-19 lockdown has under-utilised academic
spaces is starkly brought home by images like this one, of the nearly empty
central plaza of Columbia University in New York City.
Education is the transfer of understanding and knowledge from one
generation to the next: it allows the selection of younger people for
intergenerational societal progress. Education is an enabler: it teaches us
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what to target, how to attain and how to judge our progress. It manifests in
high school, college, and university or work environment. Every research
and development organisation, every technology company, every technical
meeting and convention, every think tank — every professional school
where knowledge flows from the older preceptor to the younger trainee —
serves to educate. Education requires two parties in the exchange: typically
an older preceptor and a younger trainee. The asymmetrical severity of
COVID-19 across age groups makes this model untenable since the disease
has the potential to selectively incapacitate the fewer older preceptors who
are in contact with the more numerous but still capable trainees.
Education has a single persistent model that relies on personal contact and
that is very resource intensive: Select with care, Teach to learn, Measure
learning, and Rank for progress. The four components can be identified as
(i) admit, (ii) teach, (iii) test and (iv) graduate. The core activity of education
— teach to learn — is expensive irrespective of who pays for it. Even in
the USA the vast personal expense of achieving a high quality four year
undergraduate education is strongly subsidised by university funds. The
expense arises from facilities (universities, research hospitals, think tanks,
and industrial laboratories), the people (teacher, professor, senior scientist)
and operating expenses (research grant, meetings, wages for trainees).
Teach to learn is also very contact intensive. Teaching is done at a variety
of scales – the big class, the medium sized tutorial sections and then oneon-one coaching to ensure learning. All of this takes a variety of preceptors
in long-term contact with the student. The model rests on a perception that
there is no other path to the two way communication that is the essence
of teach to learn. A book or any printed material is one way: the preceptor
never gets any confirmation on the extent of learning.
A concomitant part of the education via contact model is that it more
efficient to bring the students to the teachers rather than the other way
around, of bringing the educator to the student. This allows multiple
students to be taught simultaneously. It also allows for the multiplication
of the scarce resource (namely the preceptor) for the benefit of the more
numerous students. Colleges which are the epitome of this model worldwide
devote resources to housing and feeding their students in addition to
their cultural growth and the actual educational expenses of facilities
and faculty.
158

Could the pandemic catalyse efficient distant and distributed education in India?

Society perpetuates this model by funnelling resources into education.
They reap delayed but significant benefits in societal progress – as can be
seen, notably in Europe, the USA, and lately in China. Resource allocation
is typically very long term, spanning decades if not centuries. The picture
above, of Columbia University’s empty central plaza illustrates the point:
a fortune committed in perpetuity to building, facilities, land and grants
for education at one college. Similar statistics of cost can be derived for
large meeting venues such as convention centres across the world. Very few
societies have ever been able to perpetuate this level of financial commitment
through history. Educational organisations cope with reduced resources
by making the selection process even more selective and admitting fewer
students, hence the extremely competitive college entrance examinations
in Asian developing countries. It is paradoxical that these countries in the
throes of development — which would benefit the most from educated
students to accelerate their societal progress — are the ones that are least
able to afford the resource allocation or show long-term sustainability
in commitment.
COVID-19 makes this inefficient model untenable because it selectively
incapacitates the few preceptors who are the critical to the process. If you
lose the teachers, how do you teach? Or measure learning? The residential
and the favoured model of selective high quality education (such as the IITs
or the IIMs for example) is even less favourable because it brings teachers
and students in close proximity, thereby increasing the transmission of any
contagious infection. The fear of infection may be more dramatic than the
reality but again the picture of Columbia University illustrates the point –
the committed fortunes are not productive. In developing countries with
less efficient health care and fewer colleges (per capita) this cessation of
teaching is more dramatic and more damaging to societal progress. The
model for education fails because the central tenet of education that
• the preceptor contacts in person many students to teach and measure
learning,
• the students come from around the world and
• the prolonged contact in residential colleges – the preferred model
all facilitate the spread of contagion from the students to the teacher.
In this essay, my thesis is twofold. Firstly, a viable mode for education in the
presence of infectious contagions can be provided through bidirectional
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communication. This can be provided for both audio and video by
information technology (commonly meeting software) from the preceptor
to the student and vice versa. This removes the distinguishing features of
current education – prolonged, localised contact with many global students
– which endanger the experienced preceptor. Already this is being done with
varying degrees of enthusiasm around the world. Secondly, I believe that
this model of remote, bidirectional audio visual education is particularly
suited to developing countries whose goal is to produce the greatest number
of high quality educated students, in the shortest possible time with the
least commitment of scarce financial and organisational resources. If true
and enabled, this changes the essential model of education which we have
outlined. The latter part of this essay is devoted to the development of this
feature using tools developed to implement the first.
Remote bidirectional audio visual education removes at its conception the
fundamental expense of the traditional education which is assembling the
students in proximity to the teacher. Both the students and the teachers
are distributed geographically with neither the faculty nor the students
physically located together or even in proximity to each other or even on
the same continent. This distribution makes college buildings, meeting
halls, convention centres, real estate property, residential facilities for
students and teachers and the hundred other items of education experience
essentially redundant or more likely, significantly reduced in utility.
Additionally, the process allows for a facile movement of the student form
one teacher to another, even though they may be quite distant from each
other. Thus it is easily understood that learning from two or more teachers,
teaching complementary or disparate subjects, is quite feasible without
having the student to be physically present at any of the teacher’s locations.
There are four additional advantages, subtle but important, in trying to
multiply the educational impact of the preceptor. First, the delivery of
education through technology is reliable, unlike the delivery in person,
because independent of the class size every student is exposed to exactly the
same thought and deduction process. Second, delivery through technology
is increasingly efficient with class size – that is the cost of education for
the thousandth student is small fraction of the cost of educating the first
– since the capital cost of the infrastructure scales downwards. Contrast
this with current models where there are limits on in-person class size and
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the expense of the thousandth student is typically no less than the first.
Third, the curriculum for each student is instantly and easily customisable
– you learn what you need to. Fourth, delivery through technology scales
in quality with utilisation. The education of the thousandth students will
be smoother than the first because the inconsistencies are weaned out with
experience. Contrast that in person delivery where human nature ensures
that the quality of the instructions rapidly degrades with the number of
in-person interactions.
I envisage a distant, distributed mode of education which is efficient at
teaching and measuring learning. It is of great advantage when applied
to cases and countries where there is demand for highly quality educated
people – in short, a society striving for more education with only minimal
capital and financial resources to deliver them. The qualification striving
is important and critical. The benefits to both the poor and paradoxically,
the prosperous societies are less clear. The developing nations of Asia,
India included, fall clearly in the group who would benefit. The progress of
society which depends on the number of people who can make this progress
happen and measure it (the educated) is frequently the determining factor
in how fast the society transforms itself.
However this is not the ultimate panacea to all educational needs for all
of these countries and societies. There are other education models largely
centred around learning by doing, practical education as practiced in the
sciences in PhD. research projects, by physicians working their way through
post M.D. residency, by lawyers working their way clerkships and trainees
around the world that this model of distributed and distant learning
has at best, a peripheral effect. But for the bulk of classroom education
in high school, undergraduate college and graduate university, in every
convention and meeting, in every training class where the current practice
is a preceptor teaching to an assembled group of students this common
model would work. Undoubtedly the technology will improve and become
more capable, more immersive and, ultimately, deliver an experience which
cannot be matched by the traditional classroom.
But will it be implemented? In my view, this depends on the extent to which
the society is striving. In prosperous societies where education is easy and
accessible to the vast majority of those who choose to pursue it and who
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have a reliable working model of in-person face-to-face education that has
been honed and financed through centuries, this change is a risk and a
disruption. Adoption of distant learning effectively devalues decades of
investment and will therefore be discouraged. Meetings and conventions
which do not have this inherent investment but are nevertheless extremely
time and resource inefficient will be the first to adapt. In developing
nations that have a much more overwhelming need but fewer resources
for enablement of education, this could provide the answer. Society can
have an adequate number of educated citizens without having to wait
for centuries of growth and investment. Thus these theses apply more to
developing rather than developed nations.
It is pertinent to comment that distant and distributed teaching is not
new and has, in the past, had indifferent success: it is the equivalent of
observing that books do not teach. The critical difference for this proposal
is that the attainment and testing of learning, though long term and multiscale (namely classes, sections, tutoring) distant engagement of the student
is the quantifiable goal. That is possible only though the most important
part of the technology of bidirectional engagement – from the student to
the preceptor.
It is fair to be critical of this proposal in the sense that education is not
just learning but also the social growth and mental enlightenment in the
interaction with peers, and this model in the most distilled form does not
cater to that. However there is a middle ground which retains the essence
of distant and distributed learning but also provides an opportunity for
peer-to-peer and peer-to-faculty interaction in a limited use of the existing
educational and meeting facilities. I believe that for the scarce high quality
educational institutes and universities in India we consider the prospect of
having, as an illustration, three independent but parallel batches of students
every year. Each batch spends four months in residence and eight months
in distant and distributed learning. That time in residence should be
adequate to attain some of the peer-to-peer contacts and the ability to work
to common goals that mark education. This model ensures that the intake
and the output of educated students in countries with limited facilities but
a great inherent demand can be rapidly met without either needing new
preceptors (a rare and very precious resource) or the hardware and the
commitment of financial resources of educational organisations. The IITs
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and other premier educational institutions could easily triple their output
of graduates with minimal increase in resourcing. Maybe we indeed can!
I will close with a trite example that illustrates my point. The visualisation of
stories as entertainment can be done in live theatre or in distributed, mass
produced movies. Undoubtedly the latter was propagated to expand the
reach of the former to audiences that were initially at least quite unknown
and distant. The first movies were pictures of the theatres – the movie
set. But the scope of this latter art was much larger: depictions of distant
scenes, real or imaginary, which could not be on the stage found a niche in
movies. Distributed and distant education will be able to implement and
adapt to these extensions of the educational experience. Will the student
be educated? Yes, maybe differently, in the same way that both movie
audiences and theatre goers are visually entertained, but differently.
But there is one more point. What does this proposal of changing a five
thousand year model of education have to do with COVID? Actually
COVID is merely the catalyst. It has made our current models of education
inadequate and untenable, requiring us to develop new solutions, and
to learn to adapt tools that already exist to aid in the process. Like all
pandemics in human history, COVID-19 will be eventually be managed.
The success of new educational systems that are necessary for the social
growth of the country will depend, in the final analysis, on whether it is
cheaper, faster and more effective to teach large numbers of students this
way. I believe that this will be borne out.
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