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Abstract—The conduct of online classes has emerged as one
of the major changes in the educational landscape at the onset of
COVID-19. Its implementation has been met by varying
reactions that have become evident in social media, particularly
on Twitter. This paper analyzed #onlineclasses tweets of
Filipino users using network analysis through Gephi and
NodeXL software. The resulting network has 2,278 users and
998 interactions with many groups of small interactions among
users, and low clustering coefficient and modularity values. The
users in the top 8 communities in the network talk about the
challenges brought about by online classes and the
opportunities that online networks offer. Hence, the network of
#OnlineClasses tweets can be described as a community cluster.
Smaller groups of users who engaged in aspects of online classes
emerge in the network, signifying that Filipinos have differing
points of view about the topic. Sentiment sharing through social
networks provides an avenue for sharing challenges and
building communities that help address challenges for online
learning in the pandemic.

Index Terms—Online classes, tweets, network analysis,
Gephi, online learning.

I. INTRODUCTION

The Coronavirus Disease 2019 (COVID-19) pandemic has
triggered unprecedented changes in all sectors of society,
including education. In the ongoing challenge of the said
health crisis, the transition to online learning has emerged as
an unavoidable option [1]. However, online learning has
come with challenges as the realities of the digital divide and
lack of access to devices, internet connections, and necessary
accommodations for learners have come up [2], especially
among school children who are deemed vulnerable [3].

An online class is a course conducted over the Internet. It
is generally conducted through a learning management
system, in which students can view their course syllabus and
academic progress, as well as communicate with fellow
students and their course instructor. Considering the
possibilities brought about by access to the internet, the
exchange of information and sentiments over the world wide
web can influence the education of students as the school
community widens. This is most evident in discussions over
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social network sites.

Social network sites (SNSs) like Twitter are increasingly
attracting the attention of academic and industry researchers
for having attracted millions of users, many of whom have
integrated these sites into their daily practice [4]. Social
networks, consisting mostly of young people as users, are
highly informal environments that play a vital role in
continuing the interaction outside the classroom. While it is
expected that there is an increased interaction in social
networks related to formal education, young people also use
these applications to learn outside the virtual classroom by
commenting on academic and social issues, dilemmas, and
disappointments faced while pursuing university education
[5]. In the paper of Nochumson [6], it is opined that Twitter
may hold value as a legitimate platform for continuous
teacher learning in the area of informing classroom teaching
practices.

Social media is a computer-based technology that
facilitates the sharing of ideas, thoughts, and information
through the building of virtual networks and communities.
By design, social media is internet-based and gives users
quick electronic communication of content. Content includes
personal information, documents, videos, and photos. Users
engage with social media via computer, tablet, or smartphone
via web-based software or web application, often utilizing it
for messaging. The power of social media is the ability to
connect and share information with anyone on Earth or with
many people simultaneously [7].

Using social media initiates different topics online. It also
deals with issues on current events, which can be political,
educational, or personal. These will lead one to show their
sentiments on every topic they consider relevant. The online
sentiment is the emotion that people feel when engaging with
your brand, product, or service [8]. It also extends to the
opinions of users towards people, places, things, or events
that they want to share with the community of users in their
platform of choice. Specifically for this study, a focus on
sentiments of users with regards to the conduct of online
classes is investigated.

Using a large amount of data collected from Twitter yields
an in-depth comparison of three measures of influence:
indegree, retweets, and mentions [9]. Based on these
measures, an investigation on the dynamics of user influence
across topics and time. Observations were; first, popular
users who have high indegree are not necessarily influential
in terms of spawning retweets or mentions. Second, most
influential users can hold significant influence over a variety
of topics. Third, influence is not gained spontaneously or
accidentally, but through concerted effort such as limiting
tweets to a single topic. The researchers believe that these
findings provide new insights for viral marketing and suggest
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that topological measures such as indegree alone reveals very
little about the influence of a user. This may be a good basis
for finding the influence of Twitter in education sector. These
may help in gathering the information necessary for the
improvement of institutions’ online classes delivery.

In the Philippines, the implementation of online classes
has been met by varying reactions, which have become
evident in social media. The #AcademicFreezeNow became
the top trending topic on September 3, 2020, as colleges
around the country opened the school year [10]. This reveals
that sentiments towards the implementation of online classes
are widely discussed over social media sites like Twitter.
Trending topics on Twitter provide a picture of the
information-sharing behaviors of people and, the interaction
between users creates a network that influences the formation
of beliefs.

Prior to the pandemic, various studies have indicated that
social network analysis can be particularly effective in
studying students’ interactions in online collaboration [11]
especially in light of the increased use of social media over
time. It is important to note however that Social Network
Analysis (SNA) is not limited to online connections. The said
analysis have also been used to study the networks and
relational structures of research topics in academic fields [12],
look into social networks built by educational gamification
[13] and explore learning relationships form in
undergraduate classrooms, as well as the impacts these
relationships have on learning outcomes [14]. The
researchers tapped into the potential for SNA to reveal
valuable insights on sentiments over the implementation of
online classes.

Social media offers several opportunities in the classroom
that include increased student engagement, building
students’ professional and peer networks, and developing
their social media skills [15]. At the onset of mandatory
online learning to alleviate the risks brought about by face to
face classes, there is a need to investigate the social media
influence of the students. This study uses text mining
techniques mainly, a network analysis of tweets using
#onlineclasses using NodeXL and Gephi. In the study of Jun
[16], the result shows that Gephi, which with powerful
visualization function and stronger dynamic analysis, is more
suitable for handling the dynamic big data for observability
analysis.

Looking into the characteristics of social media influences
in the Twitter networks on the discussion of online classes
can provide valuable inputs for educators in the
implementation of online learning.

Il. MATERIALS AND METHODS

The study employed text mining analysis, a design that
adopts the concepts of natural language processing with
machine learning, data mining and knowledge management
[17], [18]. This analysis was used to explore patterns from
unstructured data coming from Filipino’s tweets about online
classes. The tweets were collected from Filipino users who
tweeted or retweeted the hashtag #OnlineClasses using
NodeXL software (version 1.0.1.418). This software is built
to process data from social media platforms such as
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extraction, analysis and visualization [19]. Rich data can be
extracted using this software, including the user, tweets,
mentions, replies, tweet date, language, source device,
followed/follower, favorites, description, and location [20].
After data extraction, the data were cleaned by including only
the crucial data for the study and removing irrelevant data
[21].

After pre-processing and data cleaning, the data were
subjected to social network analysis. This kind of network
analysis can describe human relations using the concepts of
graph theory, where human beings are visualized as nodes or
vertices, and their interactions or relationships as edges or
links [22]-[24]. In this study, the network analysis was
conducted using the software called Gephi (0.9.2 licensed
under the dual license CDDL and GNU General Public
License version 3, ©2008-2017). This software visualizes
and analyzes networks in order to reveal trends and unveil
stories with the data [25]. In this study, the nodes are the
Twitter users and the edges are the retweets being received by
the user, serving as their interactions with other users. Since
Twitter follows an asymmetrical relationship (i.e., you may
be followed but not necessary you will follow back) [26], a
directed graph will be used [27]. The layout of the resulting
graph was changed to Force Atlas 2 using the information in
Table I [28].

TABLE I: FORCE ATLAS 2 ALGORITHM USED IN THE STUDY

Thread Threads number 7
Tolerance (speed) 1.0
Performance Approximate repulsion
Approximation 1.2
Scaling 1800.00
Tuning Stronger gravity
Gravity 1.0
Dissuade hubs O
Behavior LinLog mode O
Alternatives Prevent overlap O
Edge weight influence 1.0

Network centrality (degrees, closeness, betweenness,
Eigenvector) and modularity were run by the Gephi software
and applied to the network following the process in the read
literature [22], [28], [29]. The resulting network was
analyzed for trends and data stories through the visualized
outcomes of the network analysis.

I1l. RESULTS AND DISCUSSIONS

A. Statistical Descriptions

The network of #onlineclasses tweets among Filipino
users is seen in Fig. 1.

Results of the Gephi run of the #onlineclasses tweets
present 2,278 nodes and 998 edges, indicating that there are
2,278 users who retweeted, mentioned and replied to in
relation to the said hashtag and around 998 interactions are
detected among these users. Using this context, centrality
measures were calculated and graphed as shown in Fig. 2.

The average degree of the network is 0.438; this means
that each user is interacting with essentially no other user on
average. However, this does not mean that no interactions
happened, but there are a lot of users whose tweets are not
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retweeted, mentioned or replied to. This is in fact supported
by the degree distribution of the network that presents four
users with a grade higher than 20. This suggests that there are
only a few users with many interactions while most of the
users have few interactions with other users. Moreover, the
in-degree distribution characterizes the users having the
grade 20 and higher have more followers than the rest of the
users in the network, with approximately 64 followers being
the highest following to one user. Furthermore, the
out-degree distribution shows that the minority (users with
more followers) has 5-9 followers while the majority (those
with less followers) mostly has 3 followers.

Fig. 1. Network of #OnlineClass tweets

(a) Degree/In-degree distribution (b) Out-degree distribution

vene (d) Clustering coefficient distribution
(c) Closeness centrality distribution distribution

Eigenvector Centrality Distribution

Modularity Class seare

(e) Modularity distribution (f) Eigenvector centrality distribution
Fig. 2. Statistical descriptions derived from Gephi network analysis.

The maximum distance between two users of the network
is 2 while the average distance between them is 1.023. To put
in context, the closeness centrality distribution puts about
1,400 users very far from the center of the network whereas,
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approximately 820 users are located at the center of the
network. The rest of the users are found surrounding that
center. Around 1324 weakly connected components and
2275 strongly connected components are found in the
network. This means that there are 1,324 related components,
and the giant component groups 2,275 users. A clustering
coefficient of 0.006 is derived from the analysis, suggesting
that most of the users have hardly connections with their
neighborhood.

As a very low clustering coefficient is accounted, the
network has high modularity value equal to 0.987. Because
of this, there are around 1,324 communities in the network.
The top eight communities have at most 63 users (2.77%) and
at least 15 users (0.66%). The rest of the communities are
smaller clusters while others are isolated users who have not
interacted with others. Lastly, the eigenvector centrality is
calculated at 0.019. This very low value means that the users
are rarely interacting with the central users of the community
and other communities in the network.

B. Characteristics of the Influential Users in the
Communities

The Gephi results highlight eight communities. These
communities have influential users who act as the primary
node of the edges in such modularities. The characteristics of
these users are showcased in Table 11 below.

TABLE II: SOME CHARACTERISTICS OF THE INFLUENTIAL USERS IN THE TOP
EIGHT COMMUNITIES

User Acct. Year Follow  Follow
Code Type Age  Work  Locale joined -ing -ers
Al Personal 18 Stude Phils./ 2018 3,556 8,089
nt Korea
Bl Personal Stude Phils. 2019 1,464 1,242
nt
C1 Personal Stude Phils./ 2018 6,161 31,300
nt China
D1 Business 23 Busi Phils. 2015 248 726
ness
El Personal 20 Aurtist Phils. 2019 62 3,421
F1 Personal - Artist Phils./ 2011 1,328 120,20
USA 0
Gl Personal Stude Phils. 2015 6,504 10,400
nt
H1 Fan - Fan Phils./ 2020 56 2,133
Korea

Based on Table 11, most of the influential users make use
of their Twitter accounts for personal purposes (75%), while
one use it for business while the other as a fan account.
Although most of the ages are not indicated, the influential
users are most likely to be in their late adolescence to early
adulthood stages (18-23 years old). This age estimation is
verified by their occupation as most of them are students
(62.5%) whereas, others are into business, the arts, and fan
voting. All of the influential users identified themselves to be
located in the Philippines, while four users (50%) indicated
that they also live in USA and eastern Asian countries.

Additionally, the influential users joined the tweeting
community as early as 2011 (12.5%) and as recent as 2020
(12.5%). In terms of following other users, most of
influential users (62.5%) do this in at least 1,300 times and
some (37.5%) follow less than 250 other users. All but one
influencer have a number of followers greater than 1,200; the
user with the least number of followers only has 726
followers even though the account was created last 2015 and
intended for business purposes. Therefore, most of the
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influencers joined the community in 2018-2019, have
followed other users more than a thousand times, and are
followed by at least 1,200 users.

C. Descriptions of the Top Communities

The communities in the network can be described through
qualitative examination of the community itself and the tweet
of the influential user that binds and forms such community
(Table I11).

TABLE Ill: DESCRIPTIONS OF THE TOP 8 COMMUNITIES IN THE NETWORK

Community  Visualization ~ Main Users No. of Main Idea
Edges
Negative impact
A Al 63 to mental health
B1 22 )
B2 2 g\sklrs_g off
onations for
B 2431 ; the lack of
BS ) online
equipment
B6 17 aue
C1 21
Cc2 2
C3 2
c 2 Stress b ht
ress broug
C SZ S about by online
classes
C7 2
C8 2
C9 2
C10 2
Selling of
products to buy
D D1 26 gadgets for
online classes
Lagging of
online classes
E El 24 due to bad
Internet
Being certified
F F1 18 (of a course)
online
Difficulty in
G Gl 17 online classes
Delaying of
H H1 15 polls due to

attendance in
online classes

Two types of communities have been observed in the
network, namely non-branching communities and branching
communities. Non-branching communities dominate in the
network (75%) with an influential user at the center. The
influencer tweeted about #onlineclasses, which the other
users retweeted, mentioned and replied to, signifying a
directed path towards the influencer. However, none of the
retweets, mentions or replies had interactions with other
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users, making the communities non-branching. Community
A has the most interactions (63), followed by D (26), E (24),
F (18), G (17), and the least, H (15). On the other hand, there
are two communities that are branching (25%). The user’s
retweet, mention or reply was shared by other users that
created branches in the community, such as the case of
communities B (47 interactions) and C (36 interactions).

Tweets by the influencers in the non-branching
communities were content analyzed. Most of these tweets
revolve around the challenging consequences of online class
while two tweets talk about opportunities for online classes
and a tweet about delayed polling due to attendance in online
classes. Branching communities also have the same ideas as
those of non-branching ones. The tweets in these
communities have one challenge and one opportunity. With
these ideas coming from the influencer’s tweets, two themes
are derived: (1) Online classes are challenging to the students,
and (2) Online classes denote opportunities.

1) Online classes are challenging to the students

Most of the communities are characterized by sharing
tweets related to the challenges brought about by online
classes. The biggest communities, A and B talk about the
negative impact of online classes to the students’ mental
health. The influencer A1 also points out to home quarantines
that started issues on their mental health and online classes
added more weight on the issues. B2 states the stress that has
gotten on him when online classes started. Anxiety and stress
are the common mental health issues among students during
such classes. Moreover, community E’s sharing is all about
how bad Internet connection has affected their learning
during online classes. User Elillustrates how his professor
was lagging, leading him to edit anime characters in his
computer. Dead airs exist during online classes that may lead
to students’ disinterest to the subject matter and the course
itself. Furthermore, community F retweets and mentions
about difficulty encountered during online classes. The
influential user, in all of his honesty, highlights how online
classes make learning even harder than the physical
face-to-face instruction. Mental health, online learning, and
characteristic difficulty of online classes are the challenges
shared by the communities in the social network [30].

2) Online networks offer opportunities

Not all communities talk about the challenging aspects of
online classes. In fact, three communities are characterized to
have tweets centered on the opportunities that arise due to
online classes. Influential users B1 and D1 use tweets as
opportunities to ask donations or sell products to buy
materials and equipment important in the conduct of online
classes. Their communities shared these tweets in order to
help the influencers to acquire the needed online gadgets.
The nature of their communities signify that there are a lot of
Filipino students needing online class resources and there are
many people willing to help these students in order to
continue learning amidst the crisis of times. Aside from this,
the community of influencer F1 shared that opportunity for
one’s certification can happen online. He iterates that to be
certified online, one has to attend online classes. Online
classes offer opportunities to be informed about the condition
of students and help them in one way and another, and to be
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certified online given attendance to online classes.

D. Characterizing the Topic Network Produced

The topic network in Fig. 3 shows that there are
communities of users, and isolated users.
Social media network connections

; Y

.\_!.)

odeplex com) from the Social Media R

Fig. 3. Topic network derived from NodeXL.

In this network, there is a high proportion of users in
communities and slightly less isolates in the network. This
means that there are many users who engaged with other
users in the network, while there are also those who do not
have any engagement at all. Himelboim et al. [31] calls this
topic network as clustered networks or community clusters.

Community clusters are characterized by an emergence of
many small communities alongside a lower fraction of
isolated users. Such networks often talk about recent topics
that have many points of view. In online classes network,
Twitter users talk about the possible and actual consequences
of online classes brought about by the new normal of
education. Since users have different points of view about
these classes, there are many smaller groups of users who
engage on certain view, and few bigger groups and less
isolated users. These points of view are mostly disconnected
from other points of view may be due to different realities
and socio-economic status in the society. Due to
disconnections among groups of users, there are many
centers of topic engagement. Each center has its own
influencer(s), audience and information sources.

Ultimately, the cluster network derived from online classes
tweet engagements indicate that the topic has attracted
spontaneous conversations among different groups of
individuals such as students, artists, businessmen and even
voting polls. Each of online classes conversations ignite
multiple points of view, and this reflects diversity of opinion
on the subject matter. Hence, Filipino users are divided when
it comes to their opinions and experiences about online
classes.

IV. CONCLUSION AND RECOMMENDATIONS

The network of #0nlineClasses tweets can be described as
a community cluster. Smaller groups of users who engaged in
aspects of online classes emerge in the network, signifying
that Filipinos have differing points of view about the topic.
Sentiment sharing through social networks provides an
avenue for sharing challenges and building communities that
help address challenges for online learning in the pandemic.

The results of the Gephi and NodeXL network analysis
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provide insights of how users, mostly students, perceive
online classes and how they have experienced this new mode
of learning. Examination of the network led the researchers
to formulate three policy recommendations as follows:

A. Provision of Psychosocial and Technical Support for
Students

A team of IT experts, guidance counselors, and staff of
offices should be accessible to students to answer queries or
address their need to be listened to as they deal with the
challenges of online learning. Trained personnel and faculty
should be made available to support students for
psychosocial and technical support. The educational
institution should invest in training the support team so that
they can provide adequate assistance to students and
employees.

B. Capacitation of Students and Faculty for the Learning

Modality for Implementation or the Adoption of a Learning

Modality to the Capacity of the Students and Faculty to

Implement

Prior to the implementation of a learning modality,
educational institutions should ensure that students and
faculty have the skills and necessary resources to implement
teaching and learning activities. This may include but not
limited to the training of the use of the learning management
system and the provision of gadgets and modules whichever
is applicable. Should the institution be unable to provide the
needed gadgets for online learning, the learning modality for
distance learning should be adjusted to what students and
faculty are able to implement.

C. Creation of a System of Monitoring and Evaluation of
the Implementation of Online Learning and the Provision
of Intervention When Necessary

Considering the multifaceted challenges brought about by
the pandemic, educational institutions must continuously
monitor the implementation of online learning and provide a
mechanism for evaluation and adoption of an intervention
whenever necessary. The COVID-19 pandemic has brought
about unprecedented times and no one can claim full
readiness.
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