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Abstract: The COVID-19 has massive impact on the people lives and habits, since it first outbreak in early 

2020 in India. The Educational institutes across the country have been closed due to the COVID-19 

pandemic disturbing the academic calendar of every institute. By the End of March'20, most educational 

institutes have shifted to online learning platforms to keep the academic activities going. However, for the 

developing country like India, E-learning poses a serious challenge due to digital constraints like availability 

of smart devices, internet connectivity issues like speed, bandwidth in remote areas. In this study, we focus 

on understanding the technical challenges faced by rural and urban students and their preference towards the 

online learning during COVID -19 pandemic. We conducted an online survey of students from various 

locale and explored their inclination for online classes. This survey will be helpful in designing the effective 

online learning education for one and all. The result indicated that online learning was good in the middle of 

pandemic but also spotted the light on the availability of internet access, smart devices and financial issues. 

Majority of the respondents are ready to opt for virtual classrooms to cope up with curriculum during this 

pandemic. The study also show that majority of the students have access to internet and smart devices for e-

learning but for rural areas without broadband connectivity, it is still a tough challenge for students to make 

use of online classroom initiatives. 

 

 

Index Terms - digital constraints ,virtual classroom, broadband Connectivity, Pandemic 

I. INTRODUCTION 

 

Hazards can be man-made or natural. Natural hazards are the threats to human populations where the actual 

source of the occurrence is found in the natural world, generally zoonotic. Biological natural hazards cause 

the emergence of infectious disease for which the vaccinations, remedies are unknown. 

Pandemic: The global outbreak of an infectious disease where no vaccine, or natural resistance, exists that is 

able to stabilize the threat. 

Covid-19: Since its first outbreak between late 2019 and early 2020 in China, the COVID-19 pandemic has 

had a massive impact on people's lives and habits. Across the globe, many countries have been badly 

affected by the virus spreading and are facing an unprecedented health crisis, whose effects will impact their 

economic and social structures in the time ahead. Corona virus positive cases in India continue to rise on a 

daily basis. In the absence of vaccination, the non pharmaceutical infection prevention methodologies have 

been implemented in the form of social distancing, nationwide lockdown, workplace non-attendance, school 

closure, “janata curfew”, etc. to contain the epidemic in India. 
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The measures adopted to restrict the spread of virus led to a shift in the functioning of various services like 

increased usage of home delivery, online lessons, remote working solutions, etc. Pandemic Covid-19 was 

very well felt by the world of education also. Social distancing was respected so as to minimize the kind of 

community transmission that could develop quickly in dense social networks like the university campus. In 

this tough time, the education sector across the globe shifted to common trend in response to the pandemic 

with "E-Learning" protocols, marking the instant transition from face-to-face learning to online classes. 

 E-learning: Now a days, E-learning has been used a tool in the field of education and as another option to 

face to face education. Many definitions have been put up for the term “e-learning”.  For example “any 

learning that involves using internet or intranet",  “anything delivered, enabled, or mediated by electronic 

technology for explicit purpose of learning”, “evolving, enhanced, everywhere, every time and everybody.” 

However E-learning gained momentum after the rapid progress of internet in the 21st century. With 

unlimited data packs at optimum cost, 24x7 accessible, anytime and anywhere, education apps like Google 

classroom, docs, forms, etc. ,education field is slightly moving from face to face interaction to virtual 

classroom. One of the main reasons for this is it gives students' greater access to education in comparison to 

traditional methods of teaching as students can undertake their study from anywhere and at any time as well 

as being given the option to study part-time or full-time.  

 With the multiple rolling of COVID-19 cases in the country every day, a possible alternative to continue 

education while preventing the spread of infection, is electronic learning (e-learning). For developed 

countries, E-learning has been a common delivery media for education. However for the developing 

countries like India, the challenges posed by E-learning in terms of financial and acceptance factors remain 

to be a problem that limits its full fledged use. This issue has also raised the question whether our teacher-

learner community are fully prepared for the E-learning environment. 

Role of internet:  
Internet is now the backbone of academic community. Now a days, millions-billions people are connected 

and dependent on internet. It is one stop solution to all the problems and caters the need of different people 

from different backgrounds. However, still this web is not accessible to most people due to certain issues 

like remote areas, unavailability of smart devices, electricity, infrastructure etc. According to TRAI, it has 

mentioned in its latest report that the internet subscribers have been growing in urban and rural India, but 

still there are many especially rural area who have lower level of internet access. Basically a large 

percentage of upcoming web users will come from emerging markets, particularly from countries such as 

India. India has over 10 billion people; approximately 750 million people live in 637,000 villages in rural 

India, in which 43,000 rural areas are without mobile services. So it can be argued, that a greater percentage 

of villages in rural India are without internet connectivity.  

  

Many factors make digital learning a challenge like poor infrastructure of rural India, 24x7 electricity, low 

bandwidth, lack of affordable computer system, internet connections due to lower income in rural areas, low 

literacy rate, unofficial spoken languages, etc. Many attempts have been taken to offer better connectivity 

over the last decade, which has given significant results but still most of the rural India remains 

unconnected. With the social distancing policies during COVID-19 pandemic, we hope that online learning 

culture will continue even after the COVID-19 disappears. 

 
 

II. RELATED WORK 

The primary purpose of this study was to examine the technical availability and perception of students 

regarding the online classes. Majority of the respondents referred online classes to keep pace with the 

academic curriculum due to lockdown imposed because of COVID-19 pandemic, whereas some 

respondents were having default to cope up with the online learning due to unavailability of technology 

especially in rural areas. In order to probe into the matter, analysis of students perception regarding online 

classes was required. 

We also identified the learners’ perceptions of successful components and hindrances in online learning 

environment. Some early work in the field of online learning has provided the fundamental insight into the 

prospects of online learning (Cereijo et al., (1999); Hartley & Bendixen, (2001); Hill, (2002)). One of the 

primary factors listed for determining the success of online classes was structure of online classes. This 

finding is reinforced by the studies of Dempsey and Van Eck (2002); ;Song et al.(2004); Allen (2011).Long 

duration classes should be avoided to increase the productivity of learners' and sufficient interval should be 

provided between two consecutive classes. As we learn in Human Computer Interaction, cognitive load 

should be avoided and due care must be taken due to prolonged use of electronic gadgets which may affect 

cause physical strain. It was supported by Thompson’s (2014) formula of work for 52 minutes and break for 
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17. Technical proficiency of teachers and learners related to usage of computer and internet is a major factor 

determining the effectiveness of online classes. It was in line with the findings of Tsai & Lin (2004); Peng, 

et al. (2006); Convenience and flexibility were identified as the strength of online classes. Petrides (2002) 

claimed that respondents indicated that it was convenient to work in an online course in collaborative groups 

without rearranging the schedule for everyone as one would do in traditional classroom learning. Poole 

(2000) found that learners often accessed resources for the course from their home computers, the most 

convenient location for them. Hence care should be taken to fix the online classes based on the learner’s 

convenience and it will be better if recorded videos are uploaded in the university website so that the learner 

can access the videos as per the convenience. 

Interactivity was found to be one of the major driving forces for success of online classes. For example, the 

findings by Johnson et al. (2008) indicates that developing and sustaining a collaborative learning space 

within an e-learning environment is essential for maximizing the satisfaction of the participants. In addition 

to this Gunawardena and Zittle (1997) found a strong correlation between learners’ social presence and their 

overall satisfaction in the medium. Online classes must engage participants through frequent, meaningful 

activities that helps to keep them focussed. The importance of frequency of interaction in making online 

classes was also explained by Huggett (2014). It was also found that lack of immediacy in getting answers 

to their queries was also found to be a challenge in online learning. It was also reported by Hara and Kling’s 

(1999); Petrides’ (2002); Vonderwell’s (2003). Hence care should be taken by the instructor to answer the 

queries of the learners’ immediately. Suggestions were also taken from the participants to enhance the 

effectiveness of online learning. It was found that appropriate content, connectivity, recorded videos along 

with proper follow up makes online classes on par with the traditional classroom situation. Majority of the  

participants reiterated the point several times. Therefore, Online learning thus allows institutions and/or 

teachers to reach learners virtually, enhances convenience and strengthens educational opportunities 

(Bourne et al.(1997); Owston, (1997); Hara & Kling,(1999), (2001); Schrum, (2000); Rourke,(2001); Hill, 

(2002); Hofmann, (2002); ). Due to increase in online learning environment and collaboration due to 

lockdown measures , it was observed that the Internet traffic was affected significantly. This analysis was in 

line with the findings of Thomas Favaley et al.(2020). It observed that incoming traffic drastically 

decreased, while outgoing traffic has more than doubled to support remote learning. The major challenge to 

E-learning was typically faced by developing countries where infrastructure was still long way to go. It was 

stated in the findings of Mark M. Alipio(2020) that learners in a less economically developed country are 

passive to e-learning approach. Although, we are living in the era of Internet, but for the country like India, 

which is viewed as Rural and urban India, the internet access rate is growing rapidly which was in line with 

the findings of M. Prabu, R. Manoov(2013); 

 

III. STATEMENT OF THE PROBLEM 

 

 The spread of novel corona virus has put an indefinite hold on face to face interaction. With efforts 

to prevent the spread of COVID-19, the contours of education system are changing  with virtual classrooms 

becoming the primary means of instruction. Universities and institutions are shifting to online platforms to 

catch up with the curriculum. It may be difficult to say how students and teachers will cope with online 

learning as they figure out the constraints, reorient to address them but the perception of students is an 

important consideration which we have tried to document. The student community have to cope up with the 

system of online learning as they have limited resources. The resources required to access E-learning 

content like availability of smart devices, high speed internet connection, smart devices supporting 

educational apps, storage issue in smart devices, etc. 

We are living in the digital world where Internet is one stop solution for everything. This can be felt by all 

those people who have access to internet and smart devices. but again the question arises, are we all 

prepared? Do we have all the technicality and technology available to us. In the developing country like 

India, the urban people has a  upper hand with all technological advancement, but for rural people, this is 

really challenging. According to the report released by TRAI in Jan'2020, the internet access in rural India is 

advancing but still this figure stands far below as compared to urban India. Here is the snapshot of "Indian 

Telecom Services Performance Indicator Report" for the internet and broadband subscribers : 
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                                      Table 1: Internet/Broadband Subscriber: 

 

Total Internet Subscribers 687.62 Million 

% change over previous 

quarter 

3.35% 

Narrowband subscribers 62.20 Million 

Broadband subscribers 625.42 Million 

Wired Internet Subscribers 22.26 Million 

Wireless Internet 

Subscribers 

665.37 Million 

Urban Internet Subscribers 439.99 Million 

Rural Internet Subscribers 247.63 Million 

Total Internet Subscribers 

per 100 population 

52.08 

Urban Internet Subscribers 

per 100 population 

104.25 

Rural Internet Subscribers 

per 100 population 

27.57 

 

 

This study will also focus on the positive attitude of the student community towards online classes in the 

wake of COVID-19. The online learning was found to be advantageous as it provided flexibility and 

convenience for the learners. Students preferred well-structured content with recorded videos uploaded in 

university websites. They also  indicated the need for interactive sessions with quizzes and assignments at 

the end of each class to optimise the learning experience. However, most students also reported that online 

classes could be more challenging than traditional classroom because of the technological constraints, 

delayed feedback and inability of the instructor to handle effectively the Information and Communication 

Technologies. Therefore, all these factors should be considered while developing an online course to make 

it more effective and productive for the learner. It’s possible that once the COVID-19 pandemic settles 

down, we may see a continued increase in education systems using online platforms for study aids, as well 

as students embracing online education for their higher learning degree programs. Hope this study will 

prove useful for conducting effective online classes. 

 

IV. OUR  APPROACH /METHODOLOGY/MECHANISM 

 

4.1 Participants 

Computer Application first year graduates were chosen as the respondents for this study as the fresher 

students are new to professional world and many of them are not used to and doesn't not have ready access 

to electronic media for online classes.    

Although the students were pursuing a computer course, so it was expected that they are aware of 

information technology. But due to lockdown imposed without any prior information, instantly shifting 

form face to face interaction to digital mode was very challenging, as different students have different 

technical challenges. 

 

4.2 Procedure 

A structured and unstructured preliminary questionnaire was designed with the help of 

literature survey and informal discussions with the students who are currently attending the online classes. 

Pre-testing was done with 12 respondents and their feedbacks were considered for designing the final 

questionnaire. 

 

4.3Domain of the study 

First of all, we identified key-informants for 

online survey. The link for Google form was sent to the key- informants through the WhatsApp. After 

submitting their responses, they circulated the questionnaire among other university students like snowball 

sampling. We have disabled the link after 10 days of circulating the Google forms. In this way, responses 

were received and they were further used for data analysis. 
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4.4 Data Analysis 

Data were collected on demographic features, followed by learners’ preferences, perception, advantages, 

constraints and suggestions. To analyze and summarize the perception, statements were rated on a five-point 

continuum scale (five being most effective and 1 being the least effective). Frequency and percentage were 

calculated for most of the questions to summarize the data. Apart from calculating the percentage table for 

the perceptions, we used a measure of consensus for each of the statements. The consensus was calculated 

by the formula suggested by Tastle & Wierman, (2007) 

 

                           𝑛 

𝑐𝑜𝑛𝑠(𝑋) = 1 + Σ𝑝𝑖 𝑙𝑜𝑔2{1 ‒ (|𝑋𝑖 ‒ 𝜇𝑋|/𝑑𝑋)} 

                          𝑖 = 1 

 

 

pi = probability or frequency associated with each Likert attribute 𝑋𝑖 ; i ranges from 1to 5 

 

dX = width of X 

 

𝜇𝑋 = mean of X. 

 

Further, each statement regarding perception of respondents based on effectiveness of online learning in 

comparison to classroom teaching was ranked based on mean rank obtained by Friedman’s test. Formula 

used for calculating mean rank in Friedman’s test is as follows: 

 

Mean rank= Σ𝑅i
2‒ 3𝑛𝑟(𝑘 + 1) 

 

Where, k=number of columns(treatments); nr=number of rows(blocks); Ri =Sum of the 

ranks. 

To identify the most important benefits and constraints of online learning, Garret ranking technique was 

used. For this, 5 benefits and 8 constraints were given to the respondents and they were asked to rank it 

based on their opinion. As a first step these ranks were be converted into percent positions based on the 

following formula Percent position =100(𝑅𝑖𝑗 ‒ 0.5)/𝑁𝑗 Where, 

 

Rij = Rank given for the ith Benefit/constraint by jth respondents 

Nj = Number of Benefits/constraints ranked by jth respondents 

 

As a second step these percent position of each rank was converted into scores using the table given by 

Garett and Woodworth (1969). And then for each factor, scores of individuals were added and divided by 

the total number of respondents to get the mean score of each factor. The Benefit and Constraint with the 

highest mean score was considered as the most important. To analyse the open-ended questions 

conventional content analysis was done. Content analysis is defined as a generic name for a variety of 

textual analyses that typically involves comparing, contrasting, and categorizing a set of data (Schwandt, 

1997). We tried to perform content analysis to identify the trends in learners’ perspective regarding online 

classes. As a foremost step, two authors after looking into all the responses of the open-ended questions, 

created the themes and sub-themes which was checked for inter-rater reliability using Kappa Coefficient 

with the help of the other two authors. The estimated Kappa co-efficient was found to 

be 0.72 which denotes substantial agreement between the two rater’s 

. 

V. RESULT 

  
      This study was mainly conducted to access the technical availability of resources with respect from 

students perspective. As the internet is growing, so are the challenges posed by digital world is gaining 

gravity. The COVID-19 pandemic had put the hold on the academic activities during the peak time of 

admissions, examinations, results! As a result, E-learning gained momentum and face to face learning 

gradually shifted to virtual learning. Although, most students also reported that online classes could be more 

challenging than traditional classroom because of the technological constraints, delayed feedback and 

inability of the instructor to handle effectively the Information and Communication Technologies. 

Therefore, all these factors should be considered while developing an online course to make it more 
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effective and productive for the learner. Once the COVID-19 pandemic settles down, we may see a 

continued increase in education systems using online platforms for study aids, as well as students embracing 

online education for their higher learning degree programs.  

Various devices preferred by the respondents for attending online classes were Smartphone (57.98%), 

laptop (35.83%), tablet (4.89%) and desktop(0.65%) which clearly suggests that if any organization which 

wants to develop an application for the online learning, it has to ensure that the platform is compatible with 

Smartphone. Another kind of technical availability was internet. Mobile data pack was the source of internet 

for 82 % of the respondents. However. financial issue was also argued as telecom companies give limited 

data depending upon the mobile data plan chosen. A lot of data is consumed in uploading, downloading, live 

streaming of video lectures, recording, etc.  So, the more you spend, the unlimited data and speed you enjoy. 

Majority of the respondents (62%) said that WhatsApp was the best way to communicate class updates. 

Some also said that Google classroom(35%) is also a better option to manage class work and assignments 

but is slow and not easily accessible 24x7 like WatsApp. Many other platforms are also available like 

Zoom, Google meet, WebEx etc for conducting online classes in real time scenario. 

Here we saw a digital divide between the learners who have ready access to internet and computers to those 

who don't have. India is a developing country where still the majority of people belong to rural and semi-

urban areas where many don't have internet access. And even if they have internet access, the data seed is 

very slow. Online classes consume large amount of data which is very difficult to afford. There are other 

technical issue like poor audio and video quality, poor signal strength, low bandwidth which also make 

these classes monotonous and students lack interest in them. in these cases face to face classes hold an upper 

hand as the two-way communication is smoothly conducted. The technical constraint is divided into various 

subthemes listed below along with the criteria that is being used to access the subtheme and an example is 

also quoted in Table 2. 

 

                                    Table 2: Technological unavailability affecting online classes: 

 

SUBTHEMES Criteria Example 

Digital gap Divide  between      the 

students  who     have 

ready  access       to 

internet and computers 

and those who don’t 

have. 

“rural  students generally 

don't have  the  privilege  of 

internet and laptop” 

Data limit/Data 

pack 

Insufficient  data  pack 

to  access         the 

material/to  attend  the 

class. 

“online              classes 

consume large amount of     

data     which     is 

difficult to afford” 

Poor 

connectivity 

Interrupted      internet 

supply that makes the 

learners    difficult    to 

learn 

“dragging   of   classes due        

to        network problem” 

Issues     with     

the device 

Lack    of    device    or 

device incompatibility to    

the    applications 

used for online classes 

“Unavailability         of 

gadgets  with  some  of the 

students” 

Non        

recordable 

videos 

Online    classes    that 

cannot be downloaded 

or  recorded  for  future 

learning 

“videos that  cannot  be 

recorded   or   watched later  

pose  difficulty  in 

learning” 

Technical issues Low  quality  audio  or 

video; low bandwidth 

“lack  of  voice  clarity and       

poor       signal strength” 

Virtual      

presence only 

No     face     to     face 

interaction      between 

the      learners      and 

teachers 

“only              one-way 

communication and no 

scope for interaction” 
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Poor           

learning 

environment 

Lack     of     congenial 

learning environment 

“home  environment  is not       

suitable       for learning  as  

it  leads  to lot     of     

disturbances from     

children     and 

relatives” 

Noise Distractions           that 

deviate   learner   from 

learning 

“two-way communication          

is loathsome as the voices 

from  all  the  sides  are 

raising” 

 

Table 2 indicates that lack of connectivity was the ranked as the major hindrance in online learning. The 

situation is even worse for those from remote areas. The findings highlight the India’s digital divide and 

lack of equity in access to uninterrupted internet proving to be a hassle to many students. The second and 

third constraints were data limit and data speed which were again the limitations of internet infrastructure. 

These give us an insight that if any country wants to move towards online education then as a pre-requisite 

it should focus on its internet facilities. Lack of traditional way of direct interactions in classrooms is also a 

major concern along with those mentioned above in conducting online classes. 
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