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Abstract:Digital learning been around us from past few
years, but pandemic has changed the way we look at the
traditional learning started more towards e-learning
platforms. Technology started coming up, schools have
shifted towards offline and online medium of teaching.
How has digital platformimpacted the real learning, what
is the cost associated with digital learning, what
government policies have been framed for publicschools.
Traditional learning had different costs attached where
the yearly fees included infrastructure cost, teachers and
facilities offered by schools. Now all of this is replaced
with technology, what justice can technology do to which
subjects and to what extent. This project focusses on BMC
schools in Mumbai and analyze factors that are important
for digital learning like cost, bandwidth, price,
connectivity, and most importantly subject relevance for
learning outcome on e-learning platform. The approach
towards this research is with the help of ISM .and
descriptive analytics on the given dataset thatwe=have
taken from Internet providers, Official” Government
website, service providers, hardware , & “software
technology providers. This gives us an insight,tosfind the
impact on Digital Learning on students from BMC/
government / Publics schools

Index Terms- Descriptive analysis, I1SM, digital learning,
data analysis, Random Forest

I INTRODUCTION

Digital learning is one of the driversfor skill
development which likely aids organizations for
transformation process[1]. The advent of wireless
communication and Internet has led to development of
various multimedia networks, namely mobile voice
learning and quick messaging[2]. To attain the vision
of national competitiveness, use of easily accessible
technology, i.e., Internet for digital learning would be
required which will replace traditional teaching and
learning process. Therefore, extensive research had
been carried out in mobile learning for achieving high
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transmission performance and worldwide
utilization[2]. In current scenario, more sophisticated
and handy devices such as tablets and smartphones are
getting matured. Due to the changing environment of
teaching and learning process, government and
businesses have predominantly invested in the
research and development of digital learning modules
[2]. A new pedagogy is being demanded in the
teaching process which includes digital platforms for
better understanding. More-over, software and
hardware fiave been developed for ease of access to
the materials_and smooth learning. Various schools
havé actively presented the use of digital platform for
petter ‘students learning outcome. Digital technology
undoubtedly motivates youth for grabbing further
learning opportunities[3]. Devices like laptop along
withhigh-speed  Internet  connection  becomes
intelligent due to its interoperable and scalable nature.
This system breaks the boundaries of time and space
for learning process [1]. The COVID-19 pandemic
brought various challenges in livelihood of human
life. One of these challenges is teaching and learning
process. Since March 2020, students in India were
involved in the remote learning process due to
complete country lockdown. Although the learning
pedagogy includes usage of digital media, there exist
a need to identify the extensive drivers influencing
students learning in this pandemic. Despite various
advantages of digital learning, lack of preparedness
affected majority of students learning who were not
accessible to these platforms. In this context, the study
recognizes digital learning drivers and developed
structural model for smooth adoption of Internet-
based technologyin COVID-19.
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Figure 1: Global laptop Shipments

Literature Review

Electronic platforms for e-learning during the
COVID-19 in India

In a recent study focusing on the education
management of the COVID-19 crunch,90% of schools
stated using pedagogic software tools., 72% used live
streaming videos, 40% offers links to proceed with
online materials,68% contributed towards virtual
organization meeting and social media groups, less
frequency, and small scale working groups[4].
Electronic platforms like email, education tools,
skype, Facebook, telegram, google are intensively
used globally for theoretical content and currently
adapting to this new persistence. Educational
institutions present electronic educational platformswas
an official alternative for classroom agtivities. Ror
instance, the Moodle platform is extensivelyyusea~by
schools for active learning activities. Meodle is an
online community that supports working to promote
blending —learning to strengthen learning outcomes
training and improving their performance in line with
worldwide standards. Moodle can send didactic
material, tasks, assessments and bring together
personal communication with students. Aiming at
schools in low-income areas showed that Moodle
offers, else unavailable formative e-assessments and
accommodated various question formats and different
skill levels trained by instructors. Typically, students
were expected to have good outcomes; reactions are
given technological difficulties and problems
associated with stresses. As those outlets are
beneficial, they are already organized, standardized,
and need to involve improvements, constant
maintenance, and a quality internet connection.New
norms of classroom conference, lectures utilized in
video conference systems, namely Zoom, jitsi,

Microsoft teams, WebEX, were employed at several
institutions. Zoom and webEX are open and paid
platforms that are exciting alternatives to the
classroom environment, though they heavily
depending on the quality of the internet connection.
The most exciting analysis of problem-based learning
using webEX and Zoom is student distraction (mobile
and web browsing). Virtual facilitation demands
fearlessness from facilitators and intervention [5].

Students  were  effective  assimilation  and
memorization. Online platform’s assessments were
not modified significantly, and facilitators quickly
adapted to the new learning approach. While
employing working characteristics implies seem to be
more effective in face-to-face communication
education modality based on discussion, internet-
based discussion on digital platforms enables a more
relaxed discussion setting. Nevertheless, their
performance is based on utilizing a robust and
portable interface that includes some prior training. In
the Zoom environment, for example, it could be
related to other tools like Twitter with good results in
smallagrolp_formats, stimulating robust discussion,
and sparingw-pointless commutating during social
isolatiomyand even social limitation over student
gatherings [6]. During this stage, discussion on new
coneepts and educational approaches could be unified
for online courses for primary infection control on the
mobile application, which keeps students updated
with the latest information regarding infectious
diseases and prevention measures[7].

Moreover, Microsoft teams and Google Meet are
commonly used learning platforms and additional
resources like Google classroom and hangout. Google
meets agree for live activities of up to 250
simultaneous participants with the possibility of
sharing presenter’s screen (lecturer and student),
allowing various instructive actions. Additionally, all
participant’s activity can be monitored, recorded, and
stored in google drive for future references.[8]

Literature Summary

A systematic literature review has been conducted to
analyze the trend of digital learning which will help
India to take a step head and consideration the
economic background of government. From the
literature review, two research questions have been
developed.

© 2021, iJournals All Rights Reserved

www.ijournals.in

Page 10




iJournals: International Journal of Software & Hardware Research in Engineering (IJSHRE)

ISSN-2347-4890
Volume 9 Issue 10 October 2021

They are:

Q1:What are the driving factors for digital learning
and cost effective it is?

Q2: Which factors that increased the cost?

So, these research questions provide a motivation to
analyze the drivers of digital learning in the Indian
scenario and to identify the prominent drivers in
implementing digital learning in the Indian scenario.

. METHODOLOGY

In this section, the methodology selected for analysing
drivers of digital learning has been presented, and the
theoretical description of each step of methodology
has also beendescribed.

For analysing drivers of digital learning, a modelling
approach has been considered. Interpretive structural
modelling (ISM) approach has been used to analyze
drivers of digital learning. ISM approach is based on
the dependence between drivers. The reason for
selecting the ISM approach in this study is, it provides
a hierarchical relationship between factors by
analysing factors and help in identifying important
driving factors. ISM has three terms, first is
interpretive, which means it is based on a group .ef
experts who decides whether factors influence other
factors or not. Second is structural, which {means,
based on the interpretive expert decision, a structtire is
created among factors. The third is ‘medelling in
which a graphical model is developed based on the
structurecreated and interpretativerelationship.

And using Machine learning algorithm to find the best
correlation of the factors between them.

Internet

Internet penetration is only 45% on overall with
respective  considering India  population into
consideration and in that 35.2% stays in urban and
rest of them stay in rural areas this seems to bad as we
can see that we need more good infrastructure in
overall connectivity of internet.
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Figure 2: Internet Connection growth over the years

Digital learning is accessibility of internet although
Government of India is taking initiative to develop
digital infrastructure, but a lot need to be done in this
direction. High speed internet and stable power supply
are the biggest problem. India stands 89worldwide on
internet speed and stability. According to the report of
Worléy Econemic Forum, only 15 percent of the
households have access to the Internet, and mobile
broadband remains accessible to very few i.e., only
5.5 \subscriptions for every 100 people. Further,
curgently reach of broadband is just about 600
corridors, largely in and around the top 50 to 100
Indian cities, leaving rural areas with poor
connectivity.

Figure 3: Density of Subscribers Urban vs Rural
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e Sending 1080p HD video requires 1.8

J Mbps (up/down)
/ 2. For group video calling:
J e 800kbps/1.0Mbps (up/down) for high
i quality video
- e For gallery view and/for 720p HD
s ’,.// video: 1.5Mbps/1.5Mbps (up/down)
Z e Receiving 1080p HD video requires
- 2l B 2.5mbps (up/down)
e Sending 1080p HD video requires 3.0
Mbps (up/down)
Figure 4: Wired density Urban vs Rural 3. For screen sharing only (no video thumbnail):
50-75kbps
e For screen sharing with video
thumbnail: 50-150kbps
e  For audio VoiP: 60-80kbps
4. For Zoom Phone: 60-100kbps
i. . e Just for reference, here’s how data
-* / measurements break down:
e 1 megabit (MB) = 1000 kilobytes (Kb)
/ o 1 megabyte (MB) = 8 megabits (Mb)
’_,,.,.,—---"/ e 1 gigabyte (GB) = 1,000 megabytes
) . (MB)

Figure 5: Wireless density Urban vs Rural Speed

The internet speeds in India witnessed an upward
trend taking the country to 70th position in terms of
broadband speed, up by 3 ranks and 122nd in terms of
mobile speed, up from mobile download speeds in
June 2021. According to the latest Speedtest Global
Index published by Ookla, India has moved (upsthe
global ranking index for the third time,in the, row,for
mobile internet speeds and has shown, consistent
improvements in overall mobile downlogd speeds
over the last 2 months. The fixed broadband internet
speeds, after witnessing a small dip in May, overall
fixed download speeds in India during June are the Figure 6: Average speed of data in different networks
highest at 58.17 Mbps on the Global Index. According
to the June Speedtest Global Index, the average
download speed for mobile in India was 17.84 Mbps
as compared to 15.34 Mbps in the previous month.
India also fared well in the fixed broadband internet
speeds with an average download speed of 58.17
Mbps as against the 55.65 Mbps in May 2021.

ST

Zoom internet speed requirements o
1. For 1:1 video calling:
e  600kbps (up/down) for high quality

video
e 1.2 Mbps (up/down) for 720p HD video i - e
e Receiving 1080p HD video requires 1.8 Fi ] . .
Mbps (up/down) gure 7: Downloading speed vs uploading speed
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Technology

The main factor of digital learning is through mobile,
laptop, tablet and other electronics application that are
connected to internet.The average price of
desktop/laptop is Rs.24,000 irrespective to any brand
of laptop that you take. Teaching online is all about
doing homework, exam andattend class on zoom
which needs fulfillment of some basic requirement
and costs. These costs keep growing with respect to
its evolution, processers and need for systems.

Figure 8: Speed of Computers of RAM

—res

Figure 9: Price vs trend of hard disk

Figure 10: Price for various laptop

Learning Outcome

This is one of the most important factors this research
is trying to understand,difference between traditional
and digital learning and how does it affect the overall
learning. The dataset consists of the subjects, teaching
medium, content type, object type, total interactions
and total time spent.

The data is in categorical variable, so we must convert
this data to numeric variable to perform machine
learning on this data, | used Label Encoding refers to
converting the labels into a numeric form to convert
them into the machine-readable form. Machine
learning algorithms can then decide in a better way
how those labels must be operated. It is an important
pre-processing step for the structured dataset in
supervised learning.

tren fatalmiwractom Saisd Smmper n wonés Totalomonl el miect

Figure 11:Corelation between total time spend vs total
interactions
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Figure 12: General overall Subjects Figure 15: Language used in teaching

These are the different columns of the data that as

been converted into numerical data so we can find the
e correlation.
Teaching(Categorical) | Numerical
o Online content 0
) PDF 1
Webcam 2
e \@\Tube 3
e %Subjects (Categorical) | Numerical
English 2
Physics 8
¢ 5 B Chemistry 1
Biology 0
Figure 13: Teaching medium onllnetor 0 Environmental Studies | 3
History 10
Hindi 5
o Geography 4
Mathematics 7
Marathi 6
ik Science Computer 9
gmw Learning (Categorical) | Numerical
Classroom Teaching 2
ol Content 8
Digital Textbook 2
Explanation Content 3
v Learning Resource 4
Practice Question 8
d m u.wm“ - . Teacher Resource 6
o Textbook 7
Figure 14: Learning Resources After making into the numeric we have seen the
correlation between the factor and understood the

factors.
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Corr. between content type and time spent
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Figure 16: Webcam vs Total time spent

Corr. between Content type and total interactions
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Figure 17: Webcam vs Total Interactions

CONCLUSION

Digital Learning is one of the influential¢driverstfor
skill development in the context of edugationylnterder
to attain the vision of national competitiveness,juse of
easily accessible technology, i.e. Internet for digital
learning would be required which will replace
traditional teaching and learning process in the long
run thus giving access and reaching out to large
numbers to provide good learning. Despite the
availability of digital media since its invention, its
utilization was rare. The COVID-19 pandemic
brought new challenge of teaching and learning
process in front of the education system. To minimize
the adverse effect of COVID-19, educational sectors
are adopting digital learning to provide education to
the students through digital media and restricts public
gathering. Thus, many students in India started
accessing the digital media platforms for learning
process.Reviewing the literatures showed that, even
though the studies conducted to analyze the trend of
digital learning in the formof survey analysis for its
adoption level, there has been no comprehensive work
related to driver analysis of digital learning.

Figure 18:Correlation of all variables after converting them
numeric

The developed structural model revealed that ‘Low
Internet cost” and ‘Government support’ are the top
driving factors whichinfluence other factors. These
two are steppingstone to the “New Digital Learning
Era” and need to make them better with connectivity
across India.

The average cost of 1gb is Rs150 and monthly
expenditure™is Rs2500 adding to the income of
average ‘person it a high cost if we can reduce the
costlofiinternet, it be revolution to digital learning.

The total interaction with tradition learning and
digital not so far different but it only due to internet
issue that made children to not concentrate and
learning in mobile phone also made it difficult have
that kind efficacy in learning the subjects
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