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Abstract 

COVID-19 19 no longer needs an introduction. As the numbers of case in India keep on rising, the impact of this pandemic is 
felt in the remotest of areas making the term ‘novel corona virus’, its history and impact known to even those who have been 
scientifically distant or naïve albeit out of fear.  

For members of the scientific community including the academia, students and scientists alike Covid 19 presents a different 
picture. The science community has long been fascinated by microbes and continues to do so. As such, as much as there is a fear of 
the unknown for the layman, for the science community there is an excitement around new discoveries, of new challenges and of 
breakthroughs. However, the nature of this pandemic is such that it has hugely impacted how this excitement of even the science 
community can be translated into actual work given the challenges it has brought with itself including the inability of in person 
teaching and research. With mandatory social distancing regulations as a tool to fight the pandemic, the education system has been 
severely impacted. It has also seen a shift towards online mode of education delivery. The teaching of biological sciences differs from 
most standard curriculums.  

 a field of study that is most intricately related to the current pandemic and also a field- where developments need to 
effectively take place in order to fight the next global medical emergency, in this paper, we examine how Covid 19 has impacted the 
biological science community and how is it shaping the times to come.  
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Introduction 

A ~30 Kb strand of an RNA, that in an ideal world stays on a humble tray in the lab in case it turns slightly notorious, has 
now put the world on hold. 

 
One of the most notable impacts of Covid 19 is bringing the science community to the forefront and it being tasked with the 

responsibility of allaying fears of the people. The acute societal needs have demanded good science too.  In such unprecedented times, 
the responsibility of the science community is multifold. While the doctors are putting their lives at risk for serving their communities 
at large, the larger picture shows how multiple agencies and players (within the scientific fraternity) are doing their part in assisting 
the medical professionals. Researchers for instance have collaborated, worked tirelessly around the clock and shared their findings and 
data with colleagues and the agencies without much ado. They have sequenced the genome of the virus, collecting data related to 
clinical trials, epidemiology of the same in order to effectively have a better response mechanism for the virus.  

 
While the role of the science community is nothing short of extraordinary and commendable, we must note that the hive of 

this stir has not been uniform for all players within the community. With social distancing and closure of higher institutions- research 
by scholars has been negatively impacted too. Only the elite, privileged and well funded research has seen breakthrough.  Crucial 
research in other areas of sciences has been on halt. The uncertainty around the duration and impact of these interrupts continue to 
loom over.The demand for medical, biological science and health education is estimated to grow to 130 Million by 2030 (at present it 
is 50 Million).  

 
It is equally unclear if we are prepared to respond to the challenges brought by the pandemic in terms of education delivery 

particularly relating to higher education in science. With little grants, extending dates of completion, uncertain new intakes-  people in 
the research field fear to  miss out their once in a year observations. For those who can resonate research sentiments, this may well 
have been once in a lifetime observation.  It’s a challenge for researchers to grapple with how the current temporary crisis will have 
permanent reverberations in the scientific community. The path forward for students and junior researchers, who rely on fieldwork to 
learn essential skills and collect data to begin research of their own, is now filled with obstacles, creating a knock-on effect for future 
scientific expertise. What’s more, the pause may mean delays for important advancements in many areas, from fighting climate 
change to preventing the next pandemic. 

 
Research Methodology 

The current paper follows a doctrinal research methodology where reference has been taken from published medical and 
educational journal of leading institutions around the globe. In relying upon these journals, reports and articles there is a distinct 
descriptive and analytical methodology adopted by the researcher. Data, facts and figures appear as secondary data throughput the 
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paper and the researcher has not taken any independent empirical research due to limitation of time, resources and restrictions in view 
of the pandemic. 

 
Research Objective 
i. To understand the nature of higher education in the field of biological sciences and the disruptions caused in the wake of 

social distancing measures introduced for all universities by the regulating authorities; 
ii. To understand the long term impact on research scholars, teachers and other players in the biological sciences domain; and  
iii. To understand the suitability of online distant learning for the biological sciences field and to assess the future of the field if 

lockdown restrictions continue.  
 
Structure, Organization and History of the Virus 

Novel corona virus (Covid 19) was declared as a pandemic by the World Health Organization (WHO) given that the 
mortality rate of the virus was far higher than that of other pathogenic virus like SARS or MERS. One may ask if the outbreak is truly 
‘novel’ and the answer will be in the negative. While some aspects of the virus are unknown, in its truest sense similar viruses have 
been studied for over fifty years. Its first strain was isolated from a murine prototype. These viruses have some similar traits including 
self replication, high mutation rate and ability of recombination. It therefore finds new hosts for its survival. Within the last decade, 
the outbreak of severe acute respiratory syndrome (SARS), Middle East respiratory syndrome (MERS) and porcine epidemic diarrhea 
virus(PEDV) all belonging to the same family of viruses has caused lethal respiratory related issues that have come at a huge 
economic cost too. The remarkable response and timely sequencing of the genome also confirmed that the virus is similar to that of 
SARS however the ability of the virus to transform itself is still under study, along with aspects relating to how the virus continues to 
transmit and general pathogenicity to humans. 
 

The term ‘coronavirus’ was coined in 1968 by Tyrrel based on the techniques of tomography microscopy used for positive 
sense RNA crown like structures, in non-segmented envelopes belonging to the order Nidovirales and family Coronavirinae.. 
 

COVID-19 19 is a rounded, positive RNA virus with a single stranded RNA in non segmented envelope with spike like 
projections and is 80-125 nanometer in size. The genome size is 30kb and has four structural proteins encoded with in the 3’ end of 
the genome. The spike on the virion surface are glycoproteins forming peplomers. It also contains membrane proteins, an ectodomain 
N terminal with cytoplasmic tail and a hydrophobic protein. The entry of virus, its attachment to a receptor and tissue tropism are 
factors taken care of by the spike protein. While some viruses use the endosomal route, the case of coronavirus may be different and 
the cell to cell spread determinants are still under study. The trasmision of the virus is usually by respiratory droplets spread by direct 
physical contact (within 2 meters) with a person who is symptomatic for a prolonged time period, coughing etc although it may also 
occur and transmit through asymptomatic persons. The incubation period for the virus is reported to be between 2-10 days. Once the 
virus enters the body, it is studied to work on enzymes that lead to negative effects on the heart, lungs, kidneys and the gastrointestinal 
tract. The possibility of a second attack even after a recovery remains high for a patient.  
 

In terms of the testing techniques, some of the commonly used techniques are the RT-PCR, RT LAMP (reverse transcription 
loop mediated isothermal amplification), SHERLOCK (Cas13a RNA based sensing and detection technique), CT Scan (given the 
inaccurate emerging cases of RT PCR tests, this is temporarily used as research suggested 56% covid cases had some degree of lungs 
involvement after around 10 days of being infected by the virus) and protein testing. Factors like cold temperature and low humidity 
have shown to prolong the half life of the virus, its viability with increased nasal mucosa instance. Research in USA shows that 
laboratory transmission of influenza type viruses was less in case of higher temperature and higher relative humidity.  

 
Understanding the Term Pandemic  

In the 14th century, ‘Black Death’ – a bubonic plague that was caused by Yersinia pestis bacterium caused death of half of the 
European population. Such was the ature of the disease that it returned after every few decades and impacted the society on several 
levels.  

 
The terms pandemic, epidemic, endemic and outbreak are often used interchangeably however the official definition used by 

WHO marks a distinction. 
 
When a disease rapidly spreads across a particular geographical region it is termed as an epidemic. When it starts to cross 

those set geographical boundaries and spread over a large number of countries across time zone, it is termed as a pandemic. Therefore, 
while Ebola or Zika were classified as an epidemic around the African continent with small cases in other countries, the last lethal 
pandemic the world saw was the Spanish flu in 1918 and the current Covid 19 outbreak. In last 1950s the Asian flu pandemic 
triggered by H2N2 virus also disturbed East Asia (as reported by the Centers for Disease Control and Prevention). Endemic relates to 
more indigenous belonging to a more narrower set of community or region and not found anywhere else (this not being a precondition 
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for epidemic). The term outbreak relates to an unexpected number of reported cases of a disease. Sometimes an outbreak is also used 
to refer to the reporting of a single case of disease in the event of such disease holding any novel characteristic etc.  

 
Impact of the Pandemic on Higher Education System with Specific Reference to Teaching Biological Sciences 

“Scientific literacy” is the minimum science essential to be possessed by every citizen in dealing with nowadays’ world 
conditions (DeLuca, 2020). 
 

The disruptive nature of the pandemic has impacted the education sector greatly. As online education system becomes the 
avant-garde, use of technology in education has become more relevant than ever. The year has seen significant investments by 
techonological giants in developing new models for education delivery. For the primary and secondary educational sectors, a number 
of interactive education solutions have been incorporated in the online system. Due credit must be given to the regulators like NCERT 
for instance that took upon the mantle and revised curriculums to suit the current needs. The challenges in relation to effectiveness, 
holistic impact of this mode of education for the primary and secondary sector relate a lot to the needs, aspiration and capabilities of 
the society as a whole.  The higher education system (HES) has seen some degree of overlap in relation to the overall impact of the 
pandemic relating to closure of colleges (same as schools). But some challenges imposed on the HES are unique. One such unique 
challenge is before the academia of biological sciences that is grappling with the polarity of online teaching versus laboratory 
practical.  
 

The transformation of HES in the field of biological sciences has been going on for a long time now, specially within the last 
decade. There is a conscious effort to align pedagogy with technology, using technology to enhance lectures of anatomy and to 
generally work towards self paced learning modules. This is also aimed at developing an interprofessional education system. While 
the developed nations like USA and Europe have focused their attention to such a system, the trend is translating very slowing in 
India. The evolution of online education system and open distance learning (ODL) platforms picked up momentum after the 
recommendations of the Kothari Committee. Massive Online Open Courses (MOOCs) gained a further momentum in the past decade 
or so with the education policy aligned to give some form of thrust to public private partnerships for using technology in the education 
sector.  

 
The impact and challenges before the biological sciences academia broadly fall in four categories, namely- facultyrelated, 

infrastructure related, student related and curriculum related. Let us examine these categories under the following heads: 
 
i. Supervision and Evaluation 

Biological sciences revolve around anatomical studies, discoveries, experiments, dissections as much as theories and 
concepts. While technology can aid to understanding many such concepts, maybe more effectively than pedagogical methods alone- a 
number of experiment based teaching methods are best carried out in person, before a trained supervisor who advises on lab 
equipment handling etc. As most lectures are shifted to the online curriculum ‘clinical trials’, ‘practical’, ‘dissection’ etc are usually 
deferred. For a batch that is graduating without this imperative exposure, the long term impact will be translated in their career. This is 
also true in the quality of evaluation. Traditionally, evaluations have given equal weightage to theory and practical. With the shift in 
the model of study, the entire evaluation scheme needs to be reconsidered as well.  
 
ii. Practical work for students/ Field work for researchers: With the education system itself shifting to the online mode, the 

question is- can we really face time or Google meet with the microbes? 
Biological science is a lot about practical, field research and testing than just plain theory. Almost every biological science 

student works on a study which may involve some degree of actual exposure and that cannot be completed online. For instance, 
assessing the impact of a certain variety of plant species requires the researcher to monitor the species in controlled environments. 
Other forms may require the study of microbes or virus, all of which cannot be completed from the comfort of a couch. A research 
scholar lamented in an interview to the Science Journal, how putting the field programs that measure climate relevant variables on 
hold would take years worth of research backwards by a huge margin.  
 
iii. Funding: A factor that plays an important role in research is the nature of funding. For specific research proposals, usually grant 

funding is provided which is time specific. In the wake of suspended research for students of Phd or students of research 
generally, the long term impact on their careers remain a concern.  

 
iv. Lack of Teacher Training and Infrastructure for Online Education 

Most teacher training programs are over focused on pedagogy. A common challenge for teachers is the use of Information 
Technology (IT) skills, and technical know how. Anatomy staff have had largest role transitions and incubation issues.  
Speaking from the perspective of teachers, our teacher training programs have been mostly stale and incapable to cater to current 
needs and a large number of teachers remain digitally handicapped. This is particularly true for even teachers of higher education 
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institutions who struggled to adapt to new forms of lecture delivery. Video lectures, rotating  three dimensional models for effective 
delivery of lectures have not been widely used and most universities (with the exception of elite institutions) have relied on paperback 
books and traditional methods of teaching biology. Redesigning courses and lectures to have a balanced approach has also become a 
challenge.   
 
v. Lack Access to Technology – common concern for students and staff 

The regulators on their part have been working on mixed modes of learning to respond to the unprecedented situation faced 
by the higher education system. However, the lack of access to technology for a large number of students remains a grim reality in 
India.  

 
Ultimately, we are faced with a situation where although solutions are emerging, there is a convergence of multiple factors 

that are negating the effectiveness of the solution. This includes factors including (but not limited to) poverty, lack of resources to buy 
subscriptions, lack of smart phones, no internet access or interrupted access in remote areas, lack of continued electricity for charging 
of the medium of education delivery (be it phone or laptop).  
 

 us take the example of Virtual Labs (vlab.co.in/) that has developed a web enabled module, experiments that can be 
conducted remotely without physical presence in a lab. It is an innovative solution with over 100 ‘virtual labs’. The focus of 
experiments is within the STEM domain.  It caters to all levels of students from graduation level to research scholars. While today’s 
youth may accustom itself to this online mode of experiments and trails, the lack of a trained workforce and teachers who can 
supervise the process remotely remains a huge challenge for India. It is a classic case of having a horse but not knowing how to ride it.   
 
Positive Impact and ContributionsInformative Initiatives Relating to COVID-19 19 And Higher Education 

Difficult times bring unprecedented solutions, for necessity has always been the mother of invention. In the wake of Covid 
19, there have been initiatives within the science community to cater effectively to the crisis at hand.  Some of these initiatives are 
directed towards developing effective information dissemination for coronavirus and others are directed towards ensuring continuity 
of education in the field of biological sciences.  
 
1. CovidGyan, a website by tata Institute of Fundamental Research (TIFR), Indian Institute of Sciences (IISC) and other partners 

like Vigyan Prasar, TMC has been built with efforts from academicians, researchers and policy makers to provided updated 
information about Covid 

2. Homi Bhabha Center for Science Education (HBCSE) has also pioneered research towards the pandemic; 
3. Quantitative Biosciences Institute (QBI) in the University of California, San Francisco has done — they have provided a fantastic 

public service by freely distributing 26 CoV2viral cDNAs all tagged and ready to go for expression in a variety of cell types, and 
many institutes in India and the world over are busy using these clones to study new biology 

4. VIDWAN (https://vidwan.inflibnet.ac.in/) is a premier database and national research network which has profiles of 
scientists/researchers and other faculty members working at leading academic institutions and other Research & Development 
organisations in India. 

5. National Educational Alliance for Technology (NEAT)(https://neat.aicte-india.org/) is an initiative for skilling of learners in latest 
technologies through a Public-Private partnership model between the Government (through its implementing agency AICTE) and 
the Education Technology companies of India. It brings the best technological products in education pedagogy on a single 
platform for the convenience of learners. 

6. E-Pathya for postgraduate students, Swayam, NDLU, e-Gyankosh, SAKSHAT, Shodhganga 
7. Biointeractive – a website providing diverse tools, planning methods for academia of biological sciences. 
 
Conclusion 

In responding to a situation like the current pandemic, education in the biolical sciences domain has to become more 
collaborative and empathetic. Our education system has to become more networked in order to find global solutions for future 
challenges.  
 
Empathy, Flexibility and responding to Limitations  

Teaching methods need to be aligned with needs of students. Therefore, teachers must at their levels conduct confidential 
survey, votes, questionares to understand early on, the roadblocks faced by their students, because each group represents a different 
sample type of students.  This will them innovate and use solutions that are best suited to needs of their students. Use of alternative 
modes of communication (Whatsapp, zoom, google meet), student submission through LMS or google docs, direct mail wherever 
other options are not possible etc. Many students may have to face emotional, financial or psychological hardships around the 
pandemic and teachers need to develop empathy around these factors.  
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Blended Models 
The first step in this regard is to understand that while in person trials, experiments and research is preferred for accuracy and 

better learning, there has to be a consistent blending of ‘online doing’ with ‘online learning’. Penn State University for instance has 
moved its biology and physics labs online. Similarly, Tsinghua University has developed home lab kits to benefit students of 
biological sciences. London’s Imperial College has taken this a step forward and set up a virtual space for surgeons to work together 
and has developed digital evaluation first time ever for final year medical students. It has also developed a completely online Global 
Mater in Public Health that offers the complete module digitally. There is a strong research element, intregratedoathways that allows 
students to share their methods and approach with global teams, collecting data at different locations- eventually setting up the stage 
for a more sutenable model of research.  
 
Bringing Labs Home 

Te second step is to ‘reverse’ the model of study. While ideally a student was to travel to a lab to experiment, dissect or learn 
anatomy, the model now needs to for labs to be built around communities in indigenous environments.   The American Society for 
Microbiology suggests use of online lab simulators like NCBI Blast for standard techniques like PCR. For India, we can use the 
example of Virtual Labs. It further suggests sending research and experiment kits to students (plastic test tubes, inoculation loops, 
small microscopes) for them to mimic experiments from online mode. Making videos of these experiments for evaluation, 
troubleshooting and interpretations can help test the knowledge and understanding of students.  

 
Funding 

The third step should be towards redefining funding models based on rewards, cooperation and impact on the global scale, 
and should be extended to both research and teaching. The policymakers also need to budget grants and funds towards research 
projects as well as teaching assignments, training of teachers. In this regard the earlier schemes of the Government of India have been 
commendable and aligning them with the current situation will give the sector the much needed impetus.   

 
A crisis akin to the current magnitude is a challenge and an opportunity to think out of the box. The academias of the 

biological science domain need to reflect this even more. RT PCR for instance is a standard technique used by scholars and 
professionals in the microbiology, biological sciences field. Scholars of the field are helping hands with capability to assist on large 
scale with these testings.  
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