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Abstract
We conducted an investigational study of the formulation of the heterarchical online
knowledge-based community among university students, which also involved users
outside a course. As an exercise in a course, students were assigned to post their
opinions regarding global issues on Twitter to connect with social actors. The emerging
all connections were collected by Twitter’s application programming interface. Dataset
was categorised into types of behaviourgraphics, which were styles of online users’
individual behaviour, as proposed by Solis. There were 954 tweets by 197 users, and 13
within 20 types of behaviourgraphics were exhibited in the Twitter community.
However, students’ isolated tweets without any connection occupied 74% of all tweets.
The tweets of social actors counted for merely 14% of students’ tweets, and connec-
tions in the community proved to be sparse. Compared with the types of
behaviourgraphics in the results of our previous study, we could identify the following
problems in students’messages: content without relational cues, inhibition points in the
content, lack of communicative behaviour, insufficient consideration of timeline, and
lack of likeability. The results indicate the need to cultivate students’ sociability skills
and their pre-investigation of other communities in order to expand their knowledge-
based community. In terms of future studies, we discuss the importance of promoting a
bridge to enhance connections with another community.

Keywords Online communication . Online learning . Sociability skills . Twitter .

University lesson

1 Introduction

O’Reilly (2005) introduced the concept of Web 2.0, the second generation of web-
based online services, and the term has become widely recognised. Web 2.0 refers to
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the relational changes between users and their content. In particular, Web 2.0 offers a
new way for groups of people to converse and presents an opportunity for them to
gather and share information collectively (Solis and Breakenridge 2009, p. 37). AsWeb
2.0 evolved, users’ interactions increased substantially across various social media
services and included collaborative information, which has become common in com-
munication. As a dominant social media service, Twitter is known to enhance social
interaction in education through interactions outside of the classroom that can have
significant instructional value (Dunlap and Lowenthal 2009). Twitter is expected to be
a resource that allows students to discover, evaluate and analyse discussions or issues,
such as critically analysing and discussing the elements of a debate around a particular
topic (Chawinga 2017; Rinaldo et al. 2011; UNESCO 2019).

In contrast to the traditional university classroom environment, information de-
ployed over the Internet and the resultant online learning environment provide a means
to connect with social actors outside of a classroom to access new areas of knowledge.
Although learning online has advantages as far as expanding students’ knowledge, it
also has overt differences compared to a physical classroom. One particular change is
that, since the number of students’ connections in classroom activities follows a
Gaussian distribution and the connections among users’ messages in social media
follow a power-law distribution (Gadepally and Kepner 2015; Pan et al. 2011; Sadri
et al. 2020), the distributions of user connections between the two learning environ-
ments are different. In the connections under the power-law distribution, a few users
have many connections, but the most users stay in sparse connections, leading to the so-
called scale-free network that is inhomogeneous in it’s the number of connections
(Chen et al. 2013). A hub user located in the centre of aggregated users of a cluster
affects many connecting users, but the structure also allows an individual user at lower
levels feeds back to the hub user. This is the essential characteristics of heterarchical
structure which brings together top-down, bottom-up, and peer-to-peer dynamics
(Cumming 2016).

Regarding social media, Nielsen (2006) reported a deviation of the connections seen
in online communication as a 90–9-1 rule, where 90% of users are lurkers who never
contribute, 9% of users contribute a little, and 1% of users account for almost all of the
activity. Connections in Twitter’s network have also been shown to follow a power-law
distribution (Gonzalez et al. 2012; Java et al. 2007; Asur et al. 2011). The major
component on Twitter is a group of well-defined smaller communities that are loosely
connected (Bhattacharya et al. 2020).

Although there is a deviation of connections and a few active users in social media, a
holistic view of communication noted several important types of users who characterise
the community and enhance connections (Solis 2010), such as social beacons, taste-
makers, influencers, trendsetters and change agents. In other words, examining a few
users of these important types is more valuable than measuring the average nature of all
of the connections within the socially developed community.

1.1 Groundswell

Forrester Research Inc. released a report entitled ‘Social Computing’ (Charron et al.
2006), which identified a trend of people using online tools to connect in various ways.
This trend involved communication through member-driven news sites, social
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networks, user-generated content sites, online tool services and Wikipedia (Li and
Bernoff 2011, p. 9). The report also showed that a fundamental change in users’
behaviour was happening online and defined it as groundswell:

A social trend in which people use technologies to get the things they need from
each other instead of from companies. (Li and Bernoff 2011, p. xii).

The concept of the groundswell is similar to that of Web 2.0, and the technology is
recognised as just enabler. The groundswell is made powerful by connecting people
directly with each other in new ways, almost-always-connected people who have
technology in the hand, while recruiting new people to join the community (Li and
Bernoff 2011, p. 11). Twitter is recognised as a powerful tool for the groundswell (Li
and Bernoff 2011, p. x). Communication by tweets lacks the richness of physical
interaction but allows for communication across space and time. Kostakos and
Venkatanathan (2010) reported the method of the mixture of spatial and trans-spatial
communication modalities that ultimately acted as an individuals’ platform for social
engagement. Therefore, this study attempts to expand the scholarly reach of students on
Twitter in addition to classroom learning.

According to the groundswell, social media is based more on personality than on
technology (Grizane and Jurgelane 2017). More specifically, people’s activities are
analysed based on the groundswell tendencies of groups. Thus, in the context of
groundswell, it is important to identify users’ activities.

1.2 Behaviourgraphics to analyse each tweet

In 2007, Forrester Research conducted an applied study on groundswell that analysed
users’ participation in social media (Li and Bernoff 2011, p. 43–47). The method is
called social technographics and is applied technographics (Li 2007). Social
technographics provide a methodology for surveying users’ groups and level of
participation in social computing behaviour. The study defined the following seven
user groups: creators, conversationalists, critics, collectors, joiners, spectators and
inactives (Bernoff 2010). The analysis of social technographics explains how a user
changes their participation in the social network based on their level within the group.
Although the social technographics approach was a convenient tool to compare the
participation of users in online communities, it cannot be used to analyse the effects of
increased numbers of users and connections to other communities. Because a user of a
higher group level in one community may display behaviour characteristic of a lower
group level in another community, there must be a more effective tool to analyse users’
behaviour in detail..

While users’ needs in social media are becoming diverse, the nature of their
behaviour and character are equally varied. Users’ behaviours play a critical role in
engagement. Solis (2010) analysed the social web, extracted specific activities and
proposed indispensable types of individual behaviours by considering the inner mind of
online users. Through his investigation, he classified users’ behaviours, represented by
messages, into types and called these categories behaviourgraphics (Solis 2011, p.
199–201). While social technographics aim to explicate users’ level of participation and
the groups they belong to, behaviourgraphics examine the characteristics of users’
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avatars in the online environment and their personality on social media (Solis 2010).
Certain descriptors such as curators and conversationalists are being used increasingly
in behaviourgraphics in this modern information-driven society (Hobson 2011).

1.3 Types of behaviourgraphics

Table 1 contains a list of 20 types of behaviourgraphics..
While these methods of Forrester Research used socially known familiar types of

users as criteria, these methods of analysis had been applied in many social marketing
studies on Twitter. These studies involved cases of various countries, generations,
social groups and time, and portrayed various users’ activities on Twitter (Bernoff
and Li 2008).

Some relevant factors of this study have been reported, such as the frequency of
collecting information (Dommett 2019), students’ opinion to connect world profes-
sionals for their skill development (Hitchcock and Young 2016), understand scholarly
community using Twitter metrics (Díaz-Faes et al. 2019), and model of personal
learning cycle of students (Ivanova 2009). Besides, various classification types of
online users were reviewed and summarised as typology (Brandtzaeg and Heim
2011). However, previous studies were arranged to value users or their competencies,
and there are no criteria that can value each tweet of broader users. Also, the analysis
from the holistic view with a social graph analysis is limited (e.g. Visvizi et al. 2020).
Since behaviourgraphics have proved to identify behaviour differences of a user in
different communities by focusing on tweets, we selected behaviourgraphics in this
study as a method of higher analytical capabilities. Therefore, this study engages in
behaviourgraphics and social media analysis. Simultaneously, we introduce the analy-
sis of particular users and their formulation of connections, and the following
likeonomics and brokerage roles theories are used in the discussion. Findings are
continuously compared with the results of our previous study to investigate the
different type of community.

1.4 Likeonomics

The following theory explains the potential reasons why users selected their
behaviourgraphics type in a connection. Bhargava suggested that ‘building real and
meaningful relationships is not the same thing as networking’ (Bhargava 2012, pp. 34–
35). He succinctly introduced likeonomics, which are the key strategies of conducting
messages to increase successful engagement, and explained that users had to be liked to
be trusted. He also explained the power of likeability and the following five compo-
nents that build trust (Bhargava 2012, p. 55–56):

(1) Truth: There is no more important quality than the real truth, and we live in a time
where people are more able to demand it than ever. Be transparent and proud of
your grassroots.

(2) Relevance: The challenge to be relevant requires that you centre yourself on the
world that someone else already cares about.

(3) Unselfishness: If there is one principle that seems dramatically hard to consis-
tently do, it is behaving in an unselfish way.

3158 Education and Information Technologies (2021) 26:3155–3174



Table 1 Types and descriptions of behaviourgraphics (Solis 2011, 199–201)

Types Descriptions

Problem Solvers One of the most common sources of conversations and updates in social media are
questions...people seeking information in the hopes that commenters will respond with
resolution or direction.

Commenters Providing thoughts, opinions, observations, experiences, and sometimes, unfiltered
reactions to the information shared online. They are less likely to produce original
content, but are compelled to share their views.

Researchers Peer to peer influence is prominent in social networks, and researchers rely on their social
graphs for information and direction to make qualified decisions. They are also active
in championing polls and surveys to truly learn about the thoughts and opinions of
those connected to them.

Conversationalists Conversationalists fuel threads within and across networks by participating in
conversations through proactive updates and direct responses to other content.

Curators Curators work diligently to find and share what captivates them as filtered by what they
believe will interest their followers in their interest graphs.

Connectors Individuals who take social networking literally. Connectors represent the most resilient
and obliging roles in newmedia today, constantly investing in the quality and calibre of
their networks and the niche works of those important to them.

Producers Among the more elite group of online participants, their stature is earned by the amount of
content they generate within multiple networks.

Broadcasters Broadcasters are mostly one-way communicators who either intentionally or uninten-
tionally push information to followers without injecting conversational aspects into the
mix.

Marketers Profiles dedicated to marketing ideas, products, or services and may or may not include
content outside of their portfolio, unless the account is focused on funnelling beneficial
and value-added solutions to specific audiences regardless of origin.

Entertainers Entertainers feel responsible to satisfy and engage the social graph they weave. They use
their channels to delight, occupy, or divert others, and they’re often cherished by those
who follow them.

Socialites Individuals who have earned varying levels of celebrity, these new Internet famous
personae who earn recognition and attention in online networks, which increasingly
spills over to real-world fame.

Self-promoters Unlike broadcasters and marketers, self-promoters are unconcealed in their intentions
through constant updating of activities, events, and accomplishments.

Egocasters Egocasters contribute to the ego in the egosystem and represent the evolution of
self-promoters. What they think and say is what they believe to be the reality for one
and for all. They lose touch with perspective, as listening gives way to telling…

Observers Often referred to as inactives, lurkers, or simply consumers, observers represent the
majority of the social web today, defined by those who read and also share information
in the back channel, including email, and also in the real world.

Social Climbers Social capital is not only something that is earned in social networking, it is something
that is proactively pursued by those whose sole mission is to increase influence scores.
These individuals intentionally climb ladders on the avatars, profiles, and social capital
of others.

TMI The things some share in social media continue to blur the line between what’s relegated
to inner monologue versus that for sharing with others in public. The state of sharing
“too much information” is dictated by those on the receiving end of the update, not
those who publish it.

Spammers
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(4) Simplicity: This has near universal agreement from leading thinkers in the world
about its importance. Keep your message simple and keep people’s interested.

(5) Timing: We will look at the examples of how people are always at the heart of
timing. Understanding when to push your idea is the crucial factor that can help
ensure success.

1.5 Brokerage roles

When a community involves users who need to connect with another community,
brokerage roles dominate the development of the former community. When a broker
emerges, individual positions in the community are characterised depending on the
dominant type of brokerage. Gould and Fernandez (1989) outlined the following five
distinct types of brokers in online communities, which are illustrated in Fig. 1. In a
triad, a node of broker B mediates a transaction between two nodes from one or two
groups (Lee and Sohn 2015, p. 88).

(6) Coordinator: A mediating user who transfers a message to another member.
(7) Representative: A user representing the entire cluster/community; they transfer a

message to another cluster/community.
(8) Gatekeeper: A user who accepts a message from another cluster/community and

transfers it to his/her own cluster/community.
(9) Itinerant broker: A user located in a different cluster/community who connects

users within the same cluster/community.

Table 1 (continued)

Types Descriptions

Those accounts and profiles that are created to push messages blindly. They’re often tied
to current events (using trending keywords or hashtags) or targeting influential voices
to lure them into clicking through to their desired goal.

Leachers Not included in the graph, but an important category to recognise as leachers take the
good work of others and channel it into their own accounts almost exclusively for the
sake of promoting their cause.

Complainers When we love something, we tell a few people. When something bothers us, we tell
everyone. Complainers are often sharing their discontent as a primary ingredient in
their social stream. And, as customer service takes to the Social Web, these
complainers are only encouraged to share their experiences to achieve satisfaction and
earn recognition for their role as the new social customer.

Trolls Certainly the bottom of the connected customer psychology chart, these individuals exist
solely to suck the life out of engagement. These social vampires jump from thread to
thread and profile to profile and community to community, feeding on the animation
and productivity within each. While everyone is left void of intellectual or emotional
resolve, trolls leave with a greater sense of self-worth. They are not worthy of
engagement.
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(10) Liaison: A user who connects users of different clusters/communities and
transfers the messages beyond his/her own cluster/community.

(Fig. 1 around here)
Brokerage roles explain the particular users who bridge connections between groups

or communities, and contribute to understand the holistic view and depict integral
functions of tweets..

2 Materials and method

This study monitored and analysed the activities of university students on Twitter
through assignments in a course. Before beginning the study, researchers explained to
the students that their tweets would be recorded and used analysed, and all of them
agreed to participate.

& Subject course: A university course. A general education subject to learn world
issues using online database

& Target students: 65 first-year undergraduates from three departments (literature,
engineering and nursing).
– Media skills and online experiences of students: All students own PCs and

smartphones, use social media in their daily lives and consider themselves to be
netizens and digital natives.

– All students had finished a preceding training course to master cybersecurity,
safety skills, and knowledge. Also, at the beginning of the course, students were
shown how to make additional pseudonyms on Twitter available to use in the
course.

& Twitter’s application programming interface was used to collect Twitter communi-
cation data by NodeXL Pro, which is an extendible toolkit for community explo-
ration, data collection, and analysis. NodeXL calculated metrics which were used to
describe networks.

& The collected dataset used in the analysis of this study involves all attributes of
tweets, such as tweet types, time, user profiles, language settings, and numbers of
followers.

& All tweets in the dataset were classified into behaviourgraphics types by the author
without problems.

& Course period: October–December 2019 (nine weeks)
& Course outline: The course involved the following five sessions, wherein the

students were to learn about global issues:

Fig. 1 Five brokerage roles of node B
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(1) Economic situation
(2) Poverty
(3) Disparity
(4) Urban problems
(5) Water and sanitation

While the effects of using Twitter in a university course were tangible, allowing both
for an exchange of viewpoints, collaboration, clarifications and communications re-
garding course content and for the sharing of resources and experiences with the public
(Warren and Wakefield 2013, p. 104), all students in this study were asked to post their
opinions about the course material (specific global issues) on Twitter after each session
in order to form a connection with a social actor. The students understood social
interaction and connections were fundamental to the course.

Students were permitted to tweet as many times as they wanted beyond the two
required tweets per session. Students were allowed to post isolated tweets, replies (i.e.,
tweets through which a student responds to another user’s tweet), quote retweets (i.e.,
retweets with a comment to another user’s original tweet) or mentions (i.e., tweets that
contain another user’s account name). They were also able to add hashtags to indicate
keywords or topics they wished to communicate in a tweet. To identify all of the
connections that emerged from the course, all students were required to use a specific
lesson hashtag in their tweets.

3 Results

Ultimately, the study involved 197 Twitter users comprised of 65 students, 112 social
actors, 10 dropout students, and 10 students outside of the course (Table 2).

Since the Twitter follower network demonstrates power-law distribution, the users’
numbers of followers are represented by the median. The median number of students’
followers was 4.5 and the median number of followers of the social actors deployed
was 1195. This is because 89% of students used pseudonyms, and their profiles were
blank, as they had limited communication experiences under these pseudonyms.

The 954 tweets collected were categorised into types of behaviourgraphics. Of the
20 total types of behaviourgraphics, 13 appeared in the community (Table 3).

An isolated tweet self-loop,meaning the tweet had no reply from others and no relation to
another tweet in message description, occurred with 74% of tweets. Regarding types of

Table 2 Users in the Twitter community

Twitter Users Number Median Followers

Students who performed all assignments 65 4.5

Students who had withdrawn from the course 10 15

Students not in the course 10 260

Social actors 112 1195

Note: Student not in the course = Students identified from user profiles and posted tweets who were attending
in the same university, but were not in the course
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behaviourgraphics, students posted a considerable number of tweets in the categories of self-
promotors, broadcasters and commenters, and 84% of all tweets fell under these types. In
addition, these three types represent the typical basic function of Twitter – for individuals to
express their opinions. This meant there was limited communicative contact between
students and social actors. Furthermore, a few of the tweets that made up tweets from social
actors to students included the lesson hashtag, and they amount to about 14.0% of the
number of students’ tweets. The number of average connections of students with a social
actor was also small (1.23 connection per social actor). Further, using the 90–9-1 rule, it
could be estimated that there were many inactive types, such as observers and leachers, who
were not involved in the data.

Unfortunately, none of the behaviourgraphics types that appeared in the study
related to community management, and this verified the sparseness of the connections.
Motivating social actors to interact more with students would be the surest path to
increasing success in community development.

3.1 Behaviourgraphics and tweets

Next, the relationship between Twitter message types and types of behaviourgraphics
was analysed (Table 4).

Self-promotors, a group which refers to students whose tweets do not include
available information and communicative concern, accounted for 50% of students’
tweets; this was the least strategic and sometimes most self-satisfied approach, and this
group simply followed the basic function of tweets. Rich information tweets by

Table 4 Twitter message type and behaviourgraphics

Tweet Retweet Replies to Mentions

Rank Type of
behaviourgraphics

Students Socia l
actors

Students Soc ia l
actors

Students Soc ia l
actors

Students Soc ia l
actors

1 Self-promoters 329 2 0 1 0 0 0 0

2 Broadcasters 220 6 0 1 0 0 0 0

3 Commenters 29 0 35 78 26 1 4 1

4 Problem Solvers 11 0 0 1 20 0 6 0

5 Curators 43 0 0 0 0 0 0 0

6 Spammers 13 2 0 2 3 5 0 2

7 Conversationalists 5 0 0 2 13 0 0 0

8 Complainers 4 0 0 0 0 0 0 0

9 Egocasters 4 0 0 0 0 0 0 0

10 Researchers 1 0 0 0 1 0 0 0

11 Producers 0 0 0 0 0 1 0 0

12 Socialites 0 0 0 1 0 0 0 0

13 Social Climbers 0 0 0 1 0 0 0 0

Sum 659 10 35 87 63 7 10 3

Note: ‘Tweet’ here refers to an anonymous target message on Twitter

3164 Education and Information Technologies (2021) 26:3155–3174



students, shown by the types; curators, researchers, broadcasters and problem solvers,
constituted another 42% of tweets. These types of behaviourgraphics communicate
through information and are recognised as being used just for practical reasons
(Johnson and Kulpa 2007). Few students intentionally used information written by
social actors in their tweets; mentions, which reflected their lower engagement.

Most of the social actors’ tweets were characterised by the commenters type in
retweets, and this accounted for 73% of their tweets. Unfortunately, as far as interactive
tweets, replies to appeared in only seven tweets from social actors, and five replies to
were messages from spammers. This passive engagement proved insufficient to en-
hance this knowledge-based community.

3.2 Communication between students and social actors

Figure 2 shows the ranking graph of behaviourgraphics types by the number of tweets,
and the number of self-loop tweets. The areas between the two lines indicate tweets
with connections.

In the holistic view of the types of communications, commenters, problem solvers
and conversationalists used were identical in this community.

To further investigate tweets which involved connections between students and
social actors, such tweets were summarised by types of tweets and types of
behaviourgraphics (Table 5). Self-loops were excluded from the data, and the ranking
of the behaviourgraphics is changed from Table 4. Within the types of
behaviourgraphics, higher rates of connections were seen in producers, socialites and
social climbers (see Table 3), and these types of tweets were identical to those written

Fig. 2 Ranking number of tweets by type of behaviourgraphics
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by social actors. This showed the valid sociability of social actors, although the
numbers of these types of tweets were small.

Although students’ tweets to other users involved a higher number of replies to
(77% of connections), more tweets of social actors were classified in the category of
retweet (92% of connections). This shows the different levels of engagement of users’
groups and the more casual concerns of social actors. While the results for social actors
covered all 13 types of behaviourgraphics, the results for students involved only five
dominant types.

Concerning the success of connections, especially the factors of information that
appeared in students’ tweets, Bhargava (2012, p. 49–50) reported four inhibition ways
from the study of likeonomics that render messages meaningless:

(1) Statistical insignificance.
(2) Wishful extrapolation: a conclusion from data that is based more on wishful

thinking than on actual data.
(3) Inconclusive conclusions: a slight leaning toward a finding is often used as proof

of a certain finding.
(4) Planning paralysis: making conclusions based on inconclusive data.

The ways explain notices for online users to boost their connections, including building
trust or confidence (Veronica et al. 2018). The first three inhibition ways often appeared
in the tweets of self-promotors and broadcasters because the students were novices in
the area of global issues. This resulted in a lower rate of connections in Fig. 2.

The following statements, tweeted by students, are cases of inhibition ways (the
original messages were written in Japanese and translated by the author of the present
study).

Table 5 Types of behaviourgraphics with connections between students and social actors by types of tweets

Retweet Replies to Mentions

Rank Type Students Social actors Students Social actors Students Social actors Sum

1 Commenters 8 76 24 0 4 1 113

2 Problem Solvers 0 1 20 0 6 0 27

3 Conversationalists 0 2 13 0 0 0 15

4 Spammers 0 0 2 3 0 2 7

5 Self-promoters 0 1 0 0 0 0 1

6 Broadcasters 0 1 0 0 0 0 1

7 Researchers 0 0 1 0 0 0 1

8 Producers 0 0 0 1 0 0 1

9 Socialites 0 1 0 0 0 0 1

10 Social Climbers 0 1 0 0 0 0 1

Sum 8 83 60 4 10 3 168
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& I investigated the poverty rate of Africa, and it fluctuated for years and was
unstable. While African countries do not establish their own economic policies,
they need to stabilise the government and promote direct investment of other
foreign companies.

(Wishful extrapolation: A student should do considerably more data analysis to
select and propose a measure for the poverty issue.)

& Installation of water and sewer systems is urgent in Asia and Africa. Clean water
resources and solid sewage treatment are directly related to saving lives. The
development of wells for irrigation is secondary.

(Inconclusive conclusions: In some countries, irrigation is more important for
people’s life, job activities and safety living.)

& If income redistribution reduces inequality and increases social and economic
stability, crime, anti-social behaviour, and the effort spent on the prevention of
such crimes will be put toward productive activities. These things will lead to an
increase in economic growth.

(Wishful extrapolation: There are many theories that slight disparity introduces
positive effects on economic growth.)

Commenter types had a higher rate of connections with social actors (69% of students),
and it was a better strategy for students to provide comments than to provide
information.

4 Discussion

We used behaviourgraphics to understand the student as a person digitally
empowered to use knowledge as a resource of activity. In fact, knowledge-
based activities are part of identity creation. In the heterarchical Twitter com-
munity, there was no organiser in the emerging community, the questions in a
course are under less control, indicating a loss of authority and therefore a loss
of some degree of the teacher’s influence. This is predicted by the advent of
groundswell and enabled by Web 2.0 technology.

What follows allows teachers to better understand the extent to which students can
reach, communicate and influence social actors. The use of social media in universities
is framed by students and online users external to the internal course aim, but due
primarily to communications and information technology, course boundaries have
become much more fluid, to the extent that students now help to create and sustain
the course.

4.1 Comparison of communities

In our previous study, we investigated another genre of matured community, the music
fanbase of entertainment users’ communication, and the data were compared with the
knowledge-based community in the present study. In our study of the music fanbase
community, 4040 messages by 1308 users appeared during 16 months of online
communication (Yoshida and Thammetar 2015).
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When the top-ranking rate of behaviourgraphics types, which account for over 5%
of tweets from the two communities, are extracted and drawn in a radar chart (Fig. 3),
dominant types of behaviourgraphics appear to be quite different. The dotted line in the
figure shows the tagged rate of this study. On the one hand, the results showed that the
types selected by students did not allow for connections with social actors. A higher
rate of making connections with other users appeared in the commenters and conver-
sationalists types in the music fanbase community, and unexpectedly, these types had
higher rates of making connections in the present study as well. This coincidence
implies the following two things: 1) in the initial stage of a new online community,
users operate by way of a self-interested and isolated messaging strategy and 2) after a
community is developed, users turn to a communicative and altruistic messaging
strategy.

The Twitterverse, which is the social network of all users on Twitter, often drifts
from topic to topic over time, where the interests of users swing among different
subtopics of a more general topic or particular aspects of the topic become more
popular than other aspects (Albakour et al. 2013). The drift is due to the communicative
characteristics involved in expanding the community. The fanbase’s conceptual image
of the message line in Fig. 4 explains the importance of following the flow of interests
in the community. This implies that when a student composes a tweet or finds
additional hashtags allowing their tweet to appear in the filtering results of a social
actor, the student also needs to take into account the balance between showing interest
in emerging subtopics and expressing interest in the overall topics of the community. In
fact, in our data, students’ self-initiated messaging covered different topics together in
the timeline (the left image in Fig. 4).

Fig. 3 Radar chart to compare the knowledge-based community in this study and the fanbase community in
the previous study. The selected types of behaviourgraphics make up more than 5% of the behaviourgraphics
type rate
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4.2 Likeonomics

Lack of (3) unselfishness of likeonomics explains the lower tagged rate of connection
for broadcasters and self-promotors in Figs. 2 and 3. Students’ blank profiles led to
problems in (1) truth. Tweets posted by students in the community without consider-
ation of context could not capture and utilise topic drift, thereby showing insufficient
(2) relevance. Furthermore, many students could not adapt their tweets to match the (5)
timing of discussions in other communities of social actors. Likeonomics is also useful
for developing students’ sociability skills.

The following case shows successful knowledge connections, including all princi-
ples of likeonomics, and unsuccessful topic drift from connections, to show the
inexperience of the community of this study. Before posting the following tweet, a
student tweeted her opinions regarding certain global issues. Simultaneously, she
increased her Twitter presence by amassing followers and retweets. Then, a series of
tweets developed by way of replies to a famous civil activist in Mongol. The student’s
message was written in Mongolian, and she focused on the undeveloped wastewater
regulation of Mongolia. (The author of this study translated the following tweets.)

& Student asks: How are you? I want to ask you something. Is there an establishment
of the law for Ger area toilets? Is it possible to promote bio-toilets within the law?

& A human right activist 1 replies: It is in the law on waste.

Fig. 4 Conceptual images of different environments – knowledge-based and fanbase
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& Continuously, a civil society activist 2 replies: Waste law 10.3.6. Business entities
and organisations shall establish soil polluting latrines; Forbidden. There is no legal
regulation to hold citizens accountable.

While this student was able to achieve likeonomics and receive replies, she was unable
to develop continuous communication. She should instead have tweeted a comment on
Mongolia’s lack of regulation to establish a drifting topic. In this regard, knowledge-
based communication requires more consideration and strategic preparation than music
fanbase communication, in which users already understood one another in the same
context.

In conclusion, these results showed the need to cultivate students’ sociability skills
and pre-investigation of communities. This will allow them to find interesting subtopics
of target community to be able to design more tweets of commenters and conversa-
tionalists types in order to expand their knowledge-based community.

5 Future study

This study’s results in terms of creating and responding to knowledge-based commu-
nication highlight the fact that current students’ online performance is insufficient
because they do not understand or connect with other online communities.

The social presence theory is one pedagogical view that describes a way of thinking
about social connections and interactions for student engagement online (Garrison et al.
1999). Social presence measures the feeling of community that a learner experiences in
an environment that explores both media and the sociocultural construction of knowl-
edge (Tu and Marina McIsaac 2002). A recent study of social presence theory
described how desirable personal, social and psychological traits facilitate trust (Lu
et al. 2016). The theory explained the effects of learning in matured sociocultural
communities. However, related studies were executed under teacher-guided communi-
cation, and none of these studies found recommendations to help students connect with
other communities in the initial stage of the community’s development.

Connectivism, another pedagogical theory, emphasises the importance of making
connections for observing how information is disseminated in a knowledge-based
community (Siemens 2006). The theory also explains the importance of students
making connections with subject-related experts in other online communities, but the
concrete technical idea of what it is to make a connection with an expert remains
unexplored. The relationship of both theories with our study implies the future study to
analyse students’ social activities into the pedagogical monitoring system, such as
learning analytics.

The present study explored the problems the new community faced and investigated
the various approaches students in the community took to respond to these challenges.
The resulting behaviourgraphics types did not include communicative types, such as
connectors and entertainers, who bridge connections across the community. While
students in the community worked to fulfil their course tasks, they acted as instrumental
users, practicing, for example, information acquisition, low entertainment usage, a high
score on PC and Internet usage in general, and good ICT access and a higher
educational level (Heim and Brandtzæg 2007). Furthermore, they acted as attention
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seekers who craved attention and comments from others (OFCOM 2008, p. 29), but
most of them failed to connect with social actors.

In our previous studies, we detected the appearance of coordinator and gatekeeper
brokers during the development of a community of schoolteachers on Twitter (Yoshida
and Thammetar 2017). The findings implied that it was easy to introduce brokers from
peer communication among students in the same community and that it was important
to monitor the context of the community so that it corresponded with interests of
members, which were also observed in the results of the present study.

However, the introduction of a representative broker requires acceptance by
another community. In our previous case of the music fanbase, we were able to
confirm the emergence of a representative broker, and both communities had
contextual similarities. This suggests the need for students to conduct pre-
investigation on Twitter. Additionally, while users in the knowledge-based
community swing between different subtopics and show potential topic drift,
this should be regarded as likeonomics, especially because trust is essential for
the sociability skill of a broker. Furthermore, students can improve their
profiles to better adapt to the context of the community.

Both itinerant and liaison brokers require a potential drive to be a broker in
another community in order to access or respond to students. Concerning this
drive, Solis (2011, p. 199) explained that active behaviourgraphics were based
on benevolence, that is, unselfish and kind-hearted behaviour that earns the
goodwill of other people. This benevolence is required for a person to become
a broker in social networking with a purpose, mission and genuine intent to
grow communities based on trust, vision and collaboration. These characteristics
would be key if a student’s expected social actor was a broker.

As we have confirmed the behaviours and issues of students on Twitter, we
intend in our further studies to clarify the process of broker emergence.
Fortunately, many of the students were interested in global education and we
intend to introduce further activities on Twitter after the course in order to
apply their learning into their daily lives.
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