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The continuous professional development of teachers is a pivotal element in the
provision of high-quality education. Informal social networking sites (SNS), such
as Twitter, can contribute to this process by enabling teachers to share their ideas
and collaboratively reﬂect on their practice. In this context, educational scientists
have increasingly acknowledged that the concept of social capital can contribute to
our understanding of how such networks develop and evolve over time. This study
uses a multi-method approach to investigate the role of structural and cognitive
social capital in the #observeme Twitter conversation. Moreover, our results show
that Twitter users are able to gain structural and cognitive social capital.

Social Media as an Opportunity Space to Informally Network
The continuous professional development of teachers is a pivotal element in the
provision of high-quality education (e.g., Hokka and Etelapelto 2013). Teachers
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and educational professionals do not have to rely solely on formal support roles
and institutions. Instead, they can draw on informal networks wherein they can
share their ideas and collaboratively reﬂect on their practice (e.g., Fox and
Wilson 2015). Even more so, scholars such as Rhodes (2000) propose a new, more
dynamic network approach that focuses on the informal, horizontal communication between actors, highlighting their interdependence. This notion is supported by research suggesting that professional development can be fostered
through social interactions, where individuals gain access to each other’s resources, such as information, experience, and knowledge (Borgatti and Foster
2003; Bourdieu 1986; Coleman 1988; Lin 1999). Furthermore, Hattie (2013)
found that teacher-driven activities, being conducted within collaborative communication networks, tend to be more effective than professional development
interventions imposed by formally instated actors and institutions. Currently a
growing number of studies of professional development and educational reform
have begun to illustrate the importance of networks and social interactions among
teachers and leaders in schools (e.g., Daly et al. 2010) as well as in the educational
system in which these schools are embedded (Moolenaar et al. 2012). However,
despite the recent surge of social media use, there is little empirical evidence about
the way educators interact in educational networks online. This study aims to
contribute to ﬁlling this empirical gap and focusing on better understanding the
social interaction in this online informal network dimension.
This study departs from the work of Richter et al. and deﬁnes formal learning
as “structured learning environments with a speciﬁed curriculum” and informal
learning as “not follow[ing] a speciﬁed curriculum and . . . not [being] restricted
to certain environments” (2011, 117). García-Peñalvo et al. (2012) posited that
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informal learning often involves a combination of different activities, including
observing others, sharing experiences, and engaging in casual conversations about
topics of shared interest. Similarly, Hofman and Dijkstra (2010) propose that
informal learning networks can provide teachers with a platform to engage in a
collaborative communication processes, exchanging insights and ideas and thereby
contributing to each other’s professional development. Boyle et al. (2005) were
able to show that these theoretical considerations are met by the perceptions of
teachers who consider sharing their practices an important element for their
longer-term professional development activities. Scholars have postulated that
the potential advantage of informal learning networks lies in their possibility to
provide teachers with a platform where they can continuously share their practice
and collaboratively engage in informal professional learning (e.g., Butler and
Schnellert 2012; Hopkins 2000).
In this context, the rise of social networking sites (SNS), also referred to
as social media, has led to a panoply of online communication spaces wherein
individuals can informally network and communicate with each other. On
the basis of their structure and general characteristics, SNS connect individuals
via networked devices ( Wellman 2001). The growing popularity and application across a wide range of different contexts have been paired with a growing
amount of research that investigated the potential of SNS for informal learning.
Moreover, a growing number of studies have shown that teachers use SNS, such
as Twitter, to collect the latest news on education and share resources with
colleagues (Risser 2013). More speciﬁcally, scholars have been able to show that
SNS provide a valuable tool to contribute and share information on a nationwide Twitter discussion around the implementation of the Common Core State
Standards in the United States (Supovitz et al. 2015). Furthermore, Carpenter
and Krutka conducted a survey among K–16 educators and found out that
despite a critical stance toward Twitter, many teachers use the platform to “to
combat teacher isolation” (2015, 709). Similarly, Kelly and Antonio (2016),
while focusing on Facebook, found similar evidence suggesting that teachers
use SNS to connect with others, socialize, and support each other with practical
advice for each other’s teaching. In another study, Greenhalgh and Koehler
(2017) investigated how teachers used Twitter to respond to the terrorist attacks
carried out in Paris on November 13, 2015. Analyzing 1,208 original tweets
and 4,333 retweets, the authors found that Twitter allowed “teachers [to] drive
their own learning by pursuing the knowledge and resources that meet their
needs” (278). Using machine learning, Xing and Gao (2018) analyzed more than
600,000 tweets and discovered cognitive and interactive dimensions in the communication patterns, which allowed users to gain new insights and contribute to
a collaborative problem-solving process.
From a more conceptual and theoretical perspective, Macià and Garcia
(2016) conducted a literature review of 99 studies, highlighting the potential of
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SNS for teachers’ informal professional development. More speciﬁcally, the
authors suggest that SNS contribute to a community of like-minded individuals
who tend to share experiences and teaching materials, reﬂect on practice, and
support each other by answering questions. Similarly, Marotzki (2004) identiﬁed an unprecedented opportunity for SNS to connect people with differing
backgrounds, thereby enabling them to exchange information and learn from
each other’s practical experiences. SNS thereby contribute to the creation of
informal learning spaces wherein individuals can engage into their professional
development (Spanhel 2010). However, the primary focus is not on the acquisition and transfer of knowledge (Marotzki and Jörissen 2008). Instead, these
online spaces provide individuals with access to a plurality of different opinions
and experiences on a shared interest or topic (Mynatt et al. 1998). They socially
connect and combine the personal learning spaces of a wide range of individuals,
thereby providing a collaborative foundation for informal learning (McPherson
et al. 2015). Yet, despite their potential, when entering such informal learning
spaces neither learning nor knowledge creation are guaranteed. They rather
provide an opportunity for informal, professional development (Tynjälä 2012).
We therefore argue that SNS constitute social opportunity spaces, which provide the meta-context wherein knowledge creation is fostered and learning processes are stimulated by the complex interplay of various underlying relations and
factors (Rehm 2016; Rehm and Notten 2016). Within these spaces, individuals
can engage in “environmental scanning” (Lohman 2005, 505), which enables
them to access new information that can then be possibly integrated into their
informal learning. Williams has described this notion as enabling individuals to
look outside their “narrow daily existence” (2006, 600).

The Social and Cognitive Dimensions of Sharing Information:
The Example of Twitter
Educational scientists have increasingly acknowledged that the concept of social
capital can contribute to our understanding of how informal learning networks
develop and evolve over time (e.g., Moolenaar et al. 2012; Rehm 2016; Rehm
and Notten 2016; Risser 2013). In addition, social capital can help to explain
potential beneﬁts from networking (e.g., Fox and Wilson 2015) and has already
been used to better understand professional development (e.g., Baker-Doyle and
Yoon 2011). Social capital allows us to capture the value of informal learning
networks “as a resource that teachers can draw upon to improve their teaching”
(Hofman and Dijkstra 2010, 1032). Social capital can further be deﬁned as
“relational resources embedded in the cross-cutting personal ties” that “are
useful for the personal development of individuals” (Tsai and Ghoshal 1998,
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464). Nahapiet and Ghoshal (1998) distinguish between three dimensions of
social capital, namely a structural, a cognitive, and a relational dimension. The
structural dimension is concerned with the social interactions between individuals within a particular setting, such as a SNS. Who is contacting whom?
How often do they communicate? How active is an individual in comparison to
others? Is everybody talking to everyone? Those types of questions are at the
center of the investigations about the structural dimension. The cognitive dimension deals with the question of whether participating actors share a common
understanding and terminology, which improves the potential of exchanging
ideas and information. The guiding questions here are: What are individuals
talking about? What type of reoccurring keywords and phrases can be identiﬁed?
Are they used by the majority of participants? Finally, the relational dimension of
social capital describes issues such as trust and common values among individuals. One can consider the following questions as a basis for determining this
dimension: Why do participants engage with each other? What are participants
aims’ and goals? Do they share their aims and goals? In the context of this study,
we focused on the structural and cognitive dimension of social capital and examined informal networks on Twitter to better understand the development of
social capital in SNS.
Twitter is a lightweight tool for easy communication that enables individuals
to share information about any topic in so-called tweets that are limited to 280
characters. It is one of the most frequently used SNS to share information and
news (Rudat and Buder 2015). As a matter of fact, according to Statista,1 in July
2017 an average of 456,000 tweets were shared by all Twitter users per minute.
This vast amount of information being shared has led researchers like Choo
et al. to refer to the process of collecting information via Twitter as “drinking
from the ﬁrehose” (2015, 3). It is therefore important to consider ﬁlter mechanisms that help to identify important and interesting users within the Twitter
realm and what type of content they contribute to a certain topic of interest.
Once this has been achieved, it will be possible for individual users to more
effectively ﬁnd and identify useful information and select groups or subgroups
of others with whom they can engage and collaboratively contribute to each
other’s informal learning processes. Ultimately, this can then contribute to what
Cairncross has referred to as the partial “death of distance” (2001, 4) by effectively simplifying how information can be shared among large groups of people,
irrespective of time and place (Ye et al. 2012).
The main modes of communication on Twitter are direct messages, mentions, replies, and using hashtags. Including hashtags in tweets allows individuals
to categorize their contribution and include their tweet in a larger conversation
about a certain topic. Particularly the latter aspect has been identiﬁed as an
opportunity for individuals to enhance their possibility of accessing new networks
and expanding on their already existing ones (Letierce et al. 2010). Moreover,
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by providing access to a persistent conversational log, all tweets are searchable
and contribute to a growing pool of collaboratively shared information and
knowledge (Isari et al. 2016). As a result, Twitter has started to evolve into an
opportunity space where users can informally learn from each other (Honeycutt
and Herring 2009). Boyd et al. (2010) even concluded that Twitter is not just
merely about sharing information but rather about engaging with others and
reﬂecting on one’s own practice. In addition, a growing amount of research
has investigated Twitter as a platform for community building and development
(e.g., Gruzd et al. 2011; Isari et al. 2016; Jussila et al. 2013; Takahashi et al.
2015). To this end, conversations on Twitter have been labeled a “collaborative memory aid” (Aramo-Immonen et al. 2016, 586), which individuals can use to
create personal notes. Twitter is thereby able to turn the isolated information and
expertise of an individual into something that others can access and use as part of
their informal professional development (Tseng and Kuo 2010). Similarly, Rudat
and Buder (2015, 76) stipulate that Twitter contributes to a so-called awareness
information, which can be subdivided into agent awareness and informational
value. Agent awareness refers to acknowledging one’s surrounding within a network and being able to position oneself in the wider context of the network. This
type of awareness contributes to social interaction and the active sharing of information (Lefebvre et al. 2016), which fosters the development of informational
overlap and shared language (Borgatti and Cross 2003; Nooteboom 2000), which
in turn has been attributed to the creation of social capital (Tsai and Ghoshal
1998). In that sense, one can identify certain similarities to the structural (social
interactions between individuals) and the cognitive (common understanding and
terminology) dimensions of social capital. Generally, the development and evolution of social capital within SNS has already been the subject of previous research (e.g., Fox and Wilson 2015; Hofer and Aubert 2013; Ranieri et al. 2012;
Steinﬁeld et al. 2008; Yoon 2014). The underlying notion is that SNS such as
Twitter can increase individuals’ social capital by enabling them to connect with
new people and maintain relationships across geographical regions (e.g., Ye et al.
2012). Moreover, according to Chiu et al. (2006), it can be argued that individuals’
driving force to join SNS is not only to acquire information but also to indeed
connect with other people and thereby gain potential access to their resources.
In this context, one noteworthy, practical example of how SNS can contribute
to community building and information sharing among educational professionals is the Twitter conversation #observeme. This hashtag conversation was
initiated by the American math teacher Robert Kaplinsky, who worked in the
Downey Uniﬁed School District in California. While browsing Twitter for some
interesting content for his class, Kaplinsky discovered a picture that showed a sign
outside a classroom door encouraging passersby to observe the present teacher
and provide critical feedback on how he was doing as a teacher. This sparked
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Kaplinsky’s interest, and he began to promote the underlying idea by promoting
the hashtag #observeme through social media, encouraging teachers to open
their doors and welcome feedback. This was very well received by the teaching
community, so the hashtag rapidly spread through Twitter, gaining increasing
momentum to the extent that various teacher portals and blogs (e.g., Education
Post and Edutopia) and funding agencies (e.g., Gates Foundation) have started
reporting on the initiative and following its development. Even more so, according to some bloggers, the hashtag is now also being used as part of some preservice
teacher programs to provide insights into the daily activities of teachers at school
(Teague-Bowling 2017).
However, despite these types of examples from SNS and the general
awareness that informal networking and social capital formation play an evergrowing part in individuals’ professional development, research on this topic
within SNS receives only limited attention (e.g., Aramo-Immonen et al. 2016),
and previous research can be criticized on the basis of three main issues. First,
the speciﬁc role of social capital within the context of informal learning remains
uncertain (e.g., Boyd and Ellison 2007; Panzarasa et al. 2009). Second, previous research has largely been conducted in experimental settings, often within
schools and among students. Consequently, although the applicable results have
certainly contributed to our understanding of how social capital works in SNS,
they have only limited relevance for the context of informal learning and professional development among working professionals (e.g., Eraut 2004). Third,
despite a growing number of studies on teachers’ use of SNS, a great amount of
uncertainty persists on how informal learning and social capital formation within
SNS apply to teachers and other educational professionals (e.g., KukulskaHulme 2007; Owen et al. 2016). The present study addresses these shortcomings by investigating whether conversations on Twitter have the potential to
contribute to social capital formation and informal learning among teachers.
Building upon the aforementioned considerations and perceived gaps in prior
research, we formulate our overarching research question as: Can we identify
the structural and cognitive social capital dimensions of sharing information
on Twitter? In addition, we set out to provide insights on these underlying research questions:
1. To what extent does participation in Twitter conversation contribute to
teachers’ formation of (a) structural social capital and (b) cognitive social
capital?
2. To what extent are individuals able to attain a central position within a
Twitter conversation network?
3. To what extent are central individuals able to inﬂuence the information
that is being shared within a Twitter conversation?
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Method
We employ a multi-method approach to analyze a Twitter conversation. First,
we use social network analyses to identify underlying activity patterns (Bruns and
Stieglitz 2013), user clusters (De Nooy et al. 2011), and individuals or groups
of individuals that could be viewed as having prominent roles in the conversation (Burt 2009). Second, we use natural language processing techniques, such as
latent Dirichlet allocation (Blei and Lafferty 2009) and topic modeling (Alsumait
et al. 2010), to investigate what teachers and educational professionals are talking about via Twitter, as well as whether individuals’ network position inﬂuences what is shared and how it spreads throughout the network. Finally, we
use web scraping techniques to collect all textual internet resources that have
been shared by the applicable Twitter users.

Social Network Analyses
In this context, social network theory has been widely acknowledged as a
valuable tool to assess the structural dimension of social capital (e.g., Moolenaar
et al. 2012; Rehm 2016; Rehm and Notten 2016; Rienties et al. 2013; Tsai and
Ghoshal 1998). Generally speaking, social network theory is concerned with the
patterns of social relationships that exist between people in a social network
(Scott 2017). A social network perspective extends the primary focus on individuals to understanding the interaction with the larger social infrastructure in
which they reside (Borgatti and Foster 2003; Cross et al. 2001). It has been
increasingly employed to analyze and visualize communication processes within
SNS (Buccafurri et al. 2015; Steinﬁeld et al. 2008; Yoon 2014) and provides
insights into the social structures and processes involved in changing education
(Moolenaar et al. 2012).
In applying this method to the Twitter conversations in question, we ﬁrst collected data on the Twitter users that have contributed to the applicable hashtag conversation (Bruns and Stieglitz 2013). Subsequently, using the R library
“igraph,” we built a directed 1-mode network. Here, each node represents an
individual Twitter account. The edges were constructed if one account mentioned or replied to (e.g., @userX) another account’s tweet(s). Although being
mentioned or being replied to can have different connotations and implications,
we chose for the purpose of this study to combine the two types of communication to get a ﬁrst, preliminary insight into the patterns and developments of the
underlying hashtag conversation. Moreover, as it is possible to mention or reply
to other accounts on multiple occasions, we considered a weighted network (e.g.,
Opsahl et al. 2010). Second, we computed the in-, out-, and overall degree
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centrality metrics of all users (nodes) taking part in the applicable hashtag discussions. These metrics provide an indication of how often an individual has been
contacted or has contacted others, respectively. These metrics are commonly
used to assess and determine social capital within network structures (Moolenaar
et al. 2012).
However, we believe that these centrality metrics work better in an ofﬂine
context, where individuals are in direct contact within a physical location. In an
online realm, such as online social opportunity spaces, this distinctive feature
becomes blurred, and the explanatory power might be diminished (Daly et al.
2013). Yet, despite the general agreement that determining centrality within
networks is an important aspect in understanding how they form and what type
of information is shared and distributed (Borgatti and Cross 2003; Casciaro
1998; Johnson-Cramer et al. 2007), identifying these type of network members
may prove more difﬁcult than expected (Boster et al. 2011).
In this context, we consider previous work on brokerage positions in general
(e.g., Gould and Fernandez 1989), on Twitter (e.g., Anger and Kittl 2011), and in
the context of hyperlinked content (e.g., Kleinberg 1999). More speciﬁcally, the
work of authors like Gould and Fernandez (1989) provides valuable, theoretical
considerations about brokers and how they can possibly inﬂuence communication ﬂows within networks. However, as indicated earlier, it can be questioned
whether these types of considerations and metrics are still valid within social
opportunity spaces. Considering the work of authors like Anger and Kittl (2011)
offered a more nuanced view on how individuals can possibly assert inﬂuence on
communication patterns within Twitter discussions. Although their approach is
rather straightforward, it reduces potential barriers to apply such considerations
in practice by educational professionals. Finally, although it is not directly related to the focus of our work, we have considered work by authors like Kleinberg (1999), who have investigated how websites are interlinked and whether
this contributes to certain websites being “hubs” or “authorities” (607). We stipulate that such hyperlinked environments provide a comparable space to social opportunity spaces such as Twitter. In essence, both types of settings are
investigating how links ( Websites: hyperlinks, Twitter: hashtags, mentions, replies
to) contribute to a nodes’s position within a larger network. Building upon these
considerations, we propose the social brokerage metric (SBI) that can help to
answer research questions 2 and 3.
The SBI determines four categories based on individuals’ in- and out-degree
centrality. More speciﬁcally, we devised our metric by ﬁrst normalizing the degree difference and then rescaling this metric on a scale from 21 (more in- than
out-degree) to 11 (more out- than in-degree). In addition, we determined four
subcategories within the measure’s scale, which were based on the underlying
quartiles and represent (1) very passive (–1 ≤ x ! 20.5), (2) mostly passive (–0.5 ≤
x ! 0), (3) mostly active (0 ≤ x ! 0.5), and (4) very active (0.5 ≤ x ≤ 1). Those
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categories are then labeled as (1) social hub, (2) social authority, (3) social inﬂuencer, (4) social broker.
Social hubs are sought after by a large number of others, who name them in
their contributions without necessarily expecting a reply from them. As illustration, Donald Trump is commonly included in a wide range of discussions on
Twitter. However, in relation to the overall volume of tweets that tag his account, his input has been very limited. However, the account acts as a “magnet”
that other accounts seem to use to either identify themselves with Trump or
distinctively distance themselves from his ideology and mindset. It therefore acts
as a hub wherein a wide range of information and views is exchanged.
A social authority is recognized by the Twittersphere as an account that
regularly tweets valuable information to a variety of conversations, thereby
attracting a high inﬂux of communication (e.g., mentions and replies) from other
Twitter users. Exemplary accounts from the realm of education include dedicated websites for teachers (e.g., Edutopia) and ofﬁcially certiﬁed innovators
(e.g., Google Certiﬁed teacher). Particularly, the latter type of account then also
takes the time to engage in an exchange with a changing subset of followers. By
using the terminology of “hub” and “authority,” we build upon the work of
previous research, which has predominately been conducted in the context of
websites rankings (e.g., PageRank), which are based on hypertext induced topic
selection (e.g., Amento et al. 2000; Bharat and Henzinger 1998; Ding et al.
2002). Although the applicable algorithms and metrics are very useful starting
points for our work, we believe that the underlying rationale is not well suited to
describe active behavior among participants of a Twitter chat. Consequently,
we use the terminology for the passive spectrum of our proposed metric.
The term “social inﬂuencer” describes an account that not only tweets valuable content but also actively engages in communication with other Twitter
users, representing their opinions and sharing additional views and comments.
These types of accounts share information with others by directly mentioning
them in a tweet and engaging in discussions by replying to the contributions of
others. Furthermore, these accounts tend to belong to individuals who are regularly invited as speakers at face-to-face events, such as workshops or EdCamps.
These accounts also regularly organize and facilitate live Twitter conversations.
Finally, social brokers have a lot in common with social inﬂuencers. However, they are even more active in participating in a range of different Twitter
conversations; they tend to win awards for outstanding performance and often
have their own dedicated web space (e.g., blog) where they post their thoughts,
observations, and opinions. Moreover, a preliminary, qualitative investigation
of the applicable Twitter proﬁle(s) and provided background information therein
revealed that they also tend to be founders of hashtag conversations. Describing actors in network spaces as inﬂuencers or brokers also builds upon previous
research in this area. More speciﬁcally, some scholars refer to the concept of
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“opinion leaders” (del Fresno García et al. 2016, 25). Yet, in contrast to the
previously mentioned account of Donald Trump, we believe that being inﬂuential does not necessarily equate to being active in a discussion or actively
pursuing a brokerage role. Others have chosen the agent to be the broker to
another domain. We therefore believe that our metric is better able to capture
the active engagement of being a broker, which would translate into degree
difference and therefore being categorized in group 4.

Bibliometric Analyses and Web Scraping
We used bibliometric analyses to assess the cognitive dimension of social capital
formation (Nahapiet and Ghoshal 1998). Bibliometric analyses enable us to
deal with the large amounts of text data that are being produced within SNS.
It has been increasingly promoted as a valuable methodological approach to
map what is being contributed and shared by actors within SNS (Alsumait
et al. 2010). More speciﬁcally, we employed latent Dirichlet allocation (Blei and
Lafferty 2009), which is also often referred to as topic modeling (Alsumait et al.
2010) and has increasingly been used to analyze the underlying topical structure
of these big data sets (Chaney and Blei 2012). We employed the Gibbs sampling
algorithm to identify this structure, which is the most commonly used method
(Blei 2012). In the context of this method, one has to determine the amount of
topics to be assigned ex-ante. For the purpose of this study, we ran the applicable
analyses for ﬁve, seven, and 10 ex-ante topics. We then analyzed the results and
qualitatively determined which option best describes the underlying communication ﬂows. Furthermore, we distinguish between the collated texts directly
from tweets and the texts that are shared via the tweets. More speciﬁcally, based
on the 280-character limit for tweets, it has become common practice to include
links (e.g., to blogs or websites) in the tweets, where the indicated information is
then fully displayed and reported. Consequently, although tweets provide a
good insight into the type and nature of information that is being shared via
Twitter, they do not fully capture all the underlying information that forms the
basis of the tweets. We therefore programmed a web scraper, based on the R
library rvest, that enabled us to collect all textual elements from the links that
were shared via Twitter (Mitchell 2015; Munzert et al. 2014). More speciﬁcally,
we collected all text from the landing page of the applicable links that were
marked as html elements “p—paragraph” and “div—division.” This allowed us
to gather a wide range of additional data, but this method did not allow us to
harvest information from protected websites. Overall, we were then able to run
four types of bibliometric analysis. First, we could perform topic modeling on
a full Twitter corpus. The applicable ﬁndings were then able to contribute to
our understanding of research question 1b. Based on our ﬁndings in the context
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FIG. 1.—Overview of bibliometric analyses. SBI p social brokerage metric.

of the structural dimension of social capital and our adjusted network metric
(SBI), we were then able to use our SBI to ﬁlter the Twitter corpus according
to our four categories and draw conclusions on research question 3. To expand
our analyses and to incorporate the wider information exchange outside of Twitter, we then ran the same analyses for the text corpus of the websites that were
shared via Twitter. Figure 1 provides a schematic overview of the applicable
analyses.

Data
The data for our analyses is based on the aforementioned Twitter conversation
#observeme. We chose this particular hashtag conversation because it constitutes a very different context as compared with other popular educational hashtags such as #edchat. The latter was initiated as a weekly Twitter conversation
among like-minded teachers to discuss and learn about the latest trends and developments in teaching. It therefore started as a collaborative effort, whereas
#observeme started out as an individual user’s idea to collect feedback on his or
her own practice.
To harvest the applicable data, we accessed Twitter’s streaming application
program interface using a self-developed Java application. The data was collected over a period of approximately 6 months, from September 28, 2016,
through April 7, 2017. Overall, 12,445 users shared 30,650 tweets that contained 4,358 links to websites such as blogs and teacher platforms. The collected
data was then imported into the Pajek software packages to compute the standard social network analysis metrics and users’ brokerage positions, as well as the
R software package to produce sociograms and other visualizations, determine
the SBI, and conduct the bibliometric analyses (mainly using the R libraries
igraph, rvest, quanteda, tm, and topicmodels).
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Results
Social Network Analyses
Results for the regular network metrics.—Table 1 provides an overview of the main
characteristics of the hashtag conversation. As can be seen, there is a considerable standard deviation from the mean. Second, in- and out-degrees, despite
acknowledging a sizeable standard deviation, tend to be rather similar to each
other. This indicates that a large group of overall participants are consuming
(receiving) and producing (sending out) information in rather similar amounts.
To put these metrics into perspective, ﬁgure 2 provides a sociogram to
shed more light on how the network structure looked. As can be seen, that
hashtag conversation contributed to a large set of interconnected nodes (giantcomponent) that are in contact with each other. Moreover, a cluster analysis
revealed smaller subsets of Twitter users that were engaged more closely with
each other than necessarily with others (indicated by the color of the nodes in
ﬁg. 2). There also appeared to be some Twitter users that gravitated toward the
center of these subsets. However, there were also groups of isolated nodes and
smaller subclusters that communicated amongst each other but did not actively
join the larger discussion (as represented by the lower half of ﬁg. 2). These
networks were sparsely connected. Yet the nodes that were indeed connected
regularly replied to each other and really did seem to engage into a discussion
about the topics relevant for that particular hashtag chat.
Results for the new network metric: social brokerage index.—Figure 3 provides an
overview of the social brokerage index and graphically shows how the index is
composed and distributed within #observeme. Social hub (1): A close inspection
reveals that this category is entirely made up of one account that can be connected to a large online teacher community, namely teacher2teacher. Social
authority (2): This role exhibits a high degree of variability. Social inﬂuencer
(3): This role essentially mirrors the social authority, but in the positive spectrum.
There is a general trend toward zero. Social broker (4): This role has the same
pattern to that of the social hub. Again, this category consists of only one account,
TABLE

1

Overview of Main Network Metrics

Overall degree
In-degree
Out-degree

Average

Standard Deviation

7.04
3.52
3.52

68.31
33.58
47.43
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FIG. 2.—Sociogram of the full network structure. Layout—multidimensional scaling; size of nodes—overall degree centrality *0.1; color of
nodes—Louvain clustering algorithm.
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FIG. 3.—Distribution of normalized degree difference (diff )

which can be traced back to a single math and computer science high-school
teacher from California, who is an online certiﬁed teacher and an active member
of the board of directors in California.

Bibliometric Analyses
Twitter.—To assess the cognitive dimension of social capital, we ran topic
modeling for the different SBI categories, ﬁltering out what their representatives
contributed to #observeme and determining what topics predominantly occurred in their communication. Tables 2–5 represent the top 10 terms per topic
and SBI category. We ran the analyses for ﬁve, seven, and 10 ex-ante topics and
discovered that ﬁve topics provided the most coherent summary of the underlying hashtag conversations. A closer qualitative inspection of the ﬁndings of the
seven and 10 ex-ante topics did not add any new topics, but rather subdivided
the already discovered topics into sub-categories. SBI 1 (social hub) was composed of a single account that represents an online teacher community. As can
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TABLE

2

Top 10 Terms per Topic (SBI 1: Social Hub—Tweets)
Topic 1
know
let
school
looking
edchat
classroom
ideas
class
share
teaching

Topic 2

Topic 3

Topic 4

Topic 5

thank
edtech
year
like
ecet
growthmindset
chat
making
needs
edchat

whyiteach
story
pass
quoted
teachers
get
teach
new
students
educator

observeme
sharing
shoutout
experience
love
thanks
share
can
keep
resources

community
help
great
shares
need
tips
happy
question
ever
welcome

be seen from table 2, this account appears to be used as a portal to spread information across different, other Twitter channels. More speciﬁcally, in the case
at hand, other Twitter users mentioned the applicable social hub to push information into not only #observeme but also #edchat (topic 1), #edtech (topic 2),
and #whyiteach (topic 3). Moreover, although these chats all have slightly different angles on the same topic, the used terminology shows clear similarities.
Across all topics “share” and “thank” are reoccurring items that hint toward a
community-building nature of the communication process. Furthermore, topic 5
is speciﬁcally composed of words that stipulate a process-related nature of communication, including words such as “welcome,” “community,” “need,” “shares,”
“great,” and “happy.”
The results for SBI 2 (social authority) are represented in table 3. Again, the
#observeme conversation seemed to have been used to also branch out into other
TABLE

3

Top 10 Terms per Topic (SBI 2: Social Authority—Tweets)
Topic 1

Topic 2

Topic 3

Topic 4

Topic 5

cateacherssummit
teachers
whyiteach
cateachersummit
learning
great
teacherteacher
day
today
new

ecet
educolor
students
teachers
chat
can
need
take
work
learn

educolor
cultureed
love
observeme
ecet
know
teachers
dont
school
join

whyiteach
ecet
edchat
teacher2teacher
teacher
classroom
passion
school
great
teach

ecet
mon
thu
dec
wed
nov
jan
tue
barrykid
sat
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TABLE

4

Top 10 Terms per Topic (SBI 3: Social Inﬂuencer—Tweets)
Topic 1

Topic 2

Topic 3

Topic 4

Topic 5

ecet
need
students
can
just
think
teachers
thanks
learn
share

ecet
will
ecetnjpa
time
good
leadership
like
school
fredende
teacherteacher

join
chat
tonight
great
barrykid
est
talk
night
sunday
week

arsant
ecetnatl
dereklong
minuteecet
new
love
right
want
nicholasadiaz
take

ecet
learning
make
know
teacher
teach
best
talking
sure
everyone

hashtag conversations. More speciﬁcally, we found references to #cateacherssummit (Topic 1), #whyiteach (Topic 4), and different combinations of #ecet
together with #educolor (Topic 2) and #cultureed (Topic 3). We also found,
particularly in topic 5, process-oriented communication that deals with the practicalities of organizing a Twitter hashtag conversation.
Social inﬂuencers (SBI 3), whose results are presented in table 4, also showed a
comparable pattern to the overall ﬁndings. However, this closer look revealed
that a particular, other hashtag conversation, namely #ecet, had a signiﬁcant
impact on this category’s communication. In addition, topic modeling revealed
that certain individual Twitter accounts held distinctive positions as they were
integral parts of the discussion (e.g., @barrykid, @nicholasadiaz and @dereklong).
The social broker (SBI 4), which was composed of an individual Twitter user in
this case, used their very active role in the #observeme conversation to address
issues and topics directly related to their place of work (California): #cateachersummit (topics 2 and 4) and #bettertogetherca (topic 3; table 5). Furthermore,
topics 1 and 5 appear to refer to events that were supposedly held in the
California region and invited members of the Twitter community to meet up
face-to-face. Finally, combining these ﬁndings across the different SBI categories
revealed that representatives of each category shared a common language by
using the same hashtag or hashtag combinations during the #observeme conversation. More speciﬁcally, commonly used hashtags include #ecet, #cateachersummit, and #whyiteach.
Websites.—The bibliometric analyses so far already provided valuable insights.
However, the text corpus was limited to the tweets, which are limited to 280 characters. Consequently, to more fully capture the underlying information that
constitutes the basis of the tweets, we used a web scraper to collect textual information from the links that were shared. Again, we ran the analyses for ﬁve,
seven, and 10 ex-ante topics and discovered that seven topics provided the best ﬁt
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TABLE

5

Top 10 Terms per Topic (SBI 4: Social Broker—Tweets)
Topic 1

Topic 2

Topic 3

Topic 4

Topic 5

gallagher
students
teachers
get
day
csuf
ernie
powerful
baldwin
life

cateacherssummit
importance
twitter
july
erniehudson
starting
life
lmusoe
necessary
poor

writing
kellygtogo
together
bettertogether
james
suptdcolosky
writers
bettertogetherca
continue
kqededspace

cateachersummit
fri
join
hard
great
long
wytiwyg
bradmcurrie
chat
inaugural

learning
jul
kelly
today
register
watch
keynote
hudson
reached
clmooney

for the underlying topical discussions. The results are summarized in table 6. Here,
a similar picture emerges as for the analyses of the Twitter corpus. #observeme
(Topic 3) is clearly connected to a range of other discussions that are taking place
at the same time. Again, we ﬁnd links to #ecet (Topic 2), #cateacherssummit
(Topic 1), #whyiteach (Topic 5) and #educolor (Topic 4). In addition, “teacher2teacher” now has been identiﬁed as a separate topic. Moreover, we are now able
to show a discussion topic, namely Topic 7, which is not assigned to any speciﬁc
sub-domain, but rather discusses issues across topics, such as “students,” “kids,”
“teach,” “learn,” and “help.” Moreover, the terminology and vocabulary being
used suggest that the websites being referred to on Twitter are largely blogs and
teacher portals. We also again ran the analysis for SBI subsets of the overall data
set. However, in this case, no particular additional insights were gained other
than the ones already summarized by tables 2–5.

Discussion
This study set out to investigate what is going on in Twitter conversations among
teachers and educational professionals when they are supposedly “drinking from
the ﬁrehose” (Choo et al. 2015, 3). Moreover, we were interested in whether
Twitter would contribute to the social capital formation amongst our target
group. Using a multi-method approach, we were able to combine insights from
SNA and bibliometric analyses, which have been widely acknowledged as valuable tools to assess social capital (e.g., Moolenaar et al. 2012; Rehm 2016; Rehm
and Notten 2016; Rienties et al. 2013; Tsai and Ghoshal 1998).
Based on the results of this study, we argue that participation in Twitter conversation contributed to teachers’ formation of structural social capital (RQ1a).
Based on the results of our social network, we are able to show that participants
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6

teachers
cateacherssummit
learning
new
today
day
year
better
cateachersummit
excited
ﬁrst
tomorrow
together
bamradionetwork
ready
writing
getting
thinking
post
bettertogether

Topic 1

ecet
join
chat
tonight
ecetnatl
barrykid
week
great
talk
leadership
arsant
ecetnjpa
discuss
twitter
welcome
dereklong
daily
night
latest
mssackstein

Topic 2
observeme
love
will
get
like
time
good
feedback
way
think
always
class
right
give
going
community
idea
yes
well
robertkaplinsky

Topic 3

Top 20 Terms per Topic (Entire #observeme Corpus—Websites)

TABLE

Topic 4
educolor
education
edchat
educators
check
work
people
classroom
looking
ﬁnd
read
chat
many
look
another
schools
educolormvmt
color
next
forward

Topic 5
whyiteach
teacher
great
teaching
thanks
thank
amazing
sharing
awesome
much
story
everyone
sta
happy
life
grade
tell
math
high
team

Topic 6
teacher2teacher
school
know
don
share
let
cultureed
student
important
every
use
culture
via
classroom
positive
ideas
educator
something
edtech
kidsdeserveit

Topic 7
students
can
one
need
make
teach
kids
want
learn
just
help
best
take
others
must
change
come
also
things
ecet
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shared information, got connected, and thereby contributed to their own social
capital and that of others. We are therefore able to second the conceptualizations
and empirical ﬁndings of other scholars who have identiﬁed social capital as a
useful concept to explain the potential beneﬁts teachers can accrue from networking (Fox and Wilson 2015) and have already used the concept to help understand teachers’ professional development (Baker-Doyle and Yoon 2011).
The results of our bibliometric analyses further contributed to our understanding of what is going on in Twitter conversations among teachers and educational professionals. First, we discovered “spin-offs” or “parallel discussions”
that were connected to the #observeme discussion. For example, #whyiteach,
#ecet, #educolor, and real-life events such as #cateacherssummit were all additional hashtag conversations that were included in the #observeme discussion.
This suggests that individuals might target popular hashtag conversation to
increase the scope and reach of the tweets. Based on the Twitter corpus, we were
then also interested in the additional information conveyed via tweets in terms of
hyperlinks to such resources as blogs and websites. We therefore programmed a
web scraper that enabled us to collect all textual elements from the links that
were shared via Twitter (Mitchell 2015; Munzert et al. 2014). We then ran
another set of topic models and were able to expand on our ﬁndings, zooming in
on more speciﬁc and nuanced terminology and vocabulary being used. Consequently, being able to identify underlying topics of the hashtag conversation
and expanding the insights by using a web scraper, we conclude that participants
in the #observeme conversation were able to establish a common terminology,
as highlighted by the usage of common hashtags and key terms within the identiﬁed topics, thereby contributing to the creation of cognitive social capital for all
participating actors (RQ1b).
Our ﬁndings also contributed to the assessment of our second research question, which was concerned with the extent to which individuals were able to
attain a central position within their Twitter conversations (RQ2). Our sociogram (ﬁg. 2) revealed that elements of the largest part of the network (giantcomponent) were in contact with each other and that some Twitter accounts
were at the center of smaller subsets (clusters). Our SBI then allowed us to zoom
in on these observations and determine whether these roles were actively pursued
or put onto people. Focusing on the two extreme cases—social hub (very passive)
and social broker (very active)—we were able to show that these roles were held
by two individual Twitter accounts, respectively. Whereas the role of the hub was
being assigned to an online teacher community, which acted as a kind of portal
for relevant and interesting news for teachers and educational professionals, the
role of social broker was actively pursued by an individual math and computer
science high-school teacher from California. Hence, we considered this support
for our criticism of the regularly used SNA metrics in SNS research and considered
what type of network metric might be better able to capture the communication
96

American Journal of Education

Rehm et al.
processes and underlying network structures within SNS. Commonly used network
metrics provide valuable insights into how networks are inﬂuenced by individuals.
However, they originated from and were based on considerations from an ofﬂine
context, where the only chance to really access an individual’s knowledge and
expertise was via direct contact. On the contrary, in an online social opportunity
space, such as SNS, where the vast amount of communication is publicly available,
this rather clear-cut distinction seemed to have diminishing explanatory power
(Daly et al. 2013). Applying the SBI metric revealed that we were able to zoom in
on the regular roles and provide a more ﬁne-tuned measure to distinguish between
active and passive positions. This in turn contributed to a better understanding of
how communication processes are structured and develop within SNS.
Finally, we were interested in whether individual Twitter accounts would be
able to inﬂuence the information being shared within a Twitter conversation,
which constitutes our third research question (RQ3). By combining SNA with
bibliometrics, we were able to shed some ﬁrst light onto this issue. Speciﬁcally,
our SBI provided insights into the different roles that could be taken on in the
#observeme discussion. This metric was then used to ﬁlter out the messages and
links from the applicable groups and identify them separately. In the case at
hand, representatives from SBI 2 (social authority) and 3 (social inﬂuencer) were
generally participating in a range of different hashtag conversations (e.g., #ecet,
#cateachersummit, and #whyiteach) highlighting certain Twitter users (e.g.,
@barrykid) and providing them with a stage to share their thoughts and ideas. In
case of SBI 1 (social hub), our bibliometric analyses showed that their role was to
act as a portal for others to share their information and expand the discussion into
other, related hashtag conversations. This supports again not only the importance of our SBI metric but also the added value of our multi-method approach.
Previously, the representative of SBI 1 would have merely been labeled important for the discussion, without knowing how the position was attained. Moreover, it would not have been possible to see how their position might have been
affected by the content being shared by and with them. Similarly, our detailed
analyses on SBI 4 (social broker) showed that the applicable Twitter user actively
pursued their central role and engaged in bridging the gap between the virtual
and actual world. The user provided information focused not only on a geographical region in the US (California) but also on upcoming events and activities
where teachers and educational professionals could meet face-to-face and continue their discussion at a physical location. This is a very interesting ﬁnding as
this type of information exchange has been said to support the creation and development of relational social capital (Lin et al. 2008; Nahapiet and Ghoshal 1998),
attributed to issues such as trust and common values among individuals. One can
consider the following questions as a basis for determining this dimension: Why
do participants engage with each other? What are participants’ aims and goals?
Do they share their aims and goals? In the context of this study, we focused on the
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structural and cognitive dimension of social capital and examined informal networks on Twitter to better understand the development of social capital in SNS.
Consequently, based on our ﬁndings, we argue that SNS, such as Twitter,
really do constitute social opportunity spaces, wherein information is being shared,
knowledge creation is fostered, and learning processes can be stimulated (Rehm
2016; Rehm and Notten 2016). Furthermore, we stipulate that social capital
theory provides a valuable framework to analyze communication processes within
SNS. Assessing the structural and cognitive dimension of social capital, using SNA
and bibliometrics respectively, provides valuable insights on the underlying network structures and the types of information being shared. Assessing these types of
processes and structures not only enables us to better understand how communication and informal learning processes develop and evolve in SNS, but also
allows us to potentially proﬁle SNS conversations and better understand which
types of discussions draw which types of participants and how the dynamics might
be inﬂuenced by this.

Limitations and Future Research
This study, although rich in descriptive and analytical data, exhibits ﬁve main
limitations that can provide valuable input to future research in this ﬁeld. First, in
this study, we focused on the structural and cognitive dimensions of social capital.
Although this analysis provides a valuable contribution to our understanding of
how individual Twitter accounts inﬂuence the social opportunity space of Twitter, it neglects the possible underlying reasons why individual Twitter accounts
might have chosen to join a particular Twitter conversation (the relational dimension). Hence, to enhance our understanding of how social opportunity spaces
are subject to the inﬂuence of social capital considerations, future studies should
aim to triangulate all three dimensions of social capital and determine possible
interaction effects between them. For example, future studies could conduct mixedmethods research and include semi-structured interviews with individual participants from a hashtag conversation to inquire about the relational dimension
of social capital.
Second, the current data is based on user statistics from Twitter. Although this
objectiﬁed approach has acknowledged beneﬁts (Hofer and Aubert 2013), it also
raises the question of how reliable Twitter data is. More speciﬁcally, Ruths and
Pfeffer (2014) have been able to empirically show that an individual’s Twitter
timeline, which is the basis for harvesting the data, does not necessarily provide
“an accurate representation of the overall platform’s data” (Ruths and Pfeffer
2014, 1063). Consequently, even though the impact for the data set at hand can
be argued to be limited, one needs to draw conclusions carefully when trying to
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generalize the applicable ﬁndings. Moreover, scholars like Williams (2006) have
designed questionnaires that can help to determine an individual’s perceived
value of social capital. Incorporating such questionnaires into the research design
and analyses would extend the available data and add a more subjective, evaluative dimension.
Third, unlike other popular educational hashtags, #observeme speciﬁcally encourages individuals to take direct action in their classrooms based on the feedback and suggestions they receive as part of the hashtag conversation. It therefore
strives to bridge the gap between cloud and classroom. Consequently, it can be
argued that this scenario could have implications on the formation of social capital
formation for individuals. Even more so, it provides the opportunity to investigate
whether the social capital from the online realm does have meaning and currency
in the ofﬂine world. Future research should investigate this issue, for example, by
distributing questionnaires or conducting semi-structured interviews to investigate how the interaction between cloud to classroom might operate.
Fourth, although the simplicity of the proposed metric contributes to the ease
of use, it also has drawbacks. The current speciﬁcations do not yet fully account
for differences in levels of in- and out-degrees. Consequently, the scaling effect
still needs to be fully accounted for. Moreover, future studies could consider incorporating theoretical and conceptual considerations developed in the context of
dynamic inﬂuence models (e.g., AlFalahi et al. 2014), where possible changes in
inﬂuence over time are accounted for. Alternatively, diffusion inﬂuence models
(Domingos and Richardson 2001) could also provide a valuable source of inspiration for enhancing the SBI metric, as these types of models often include a
threshold (e.g., Granovetter 1978) that takes into account the tendency of an individual to be inﬂuenced by their neighbors.
Finally, future research should include similar studies on a wider set of hashtags and incorporate images that are being shared. Investigating a wider set of
hashtags would allow for testing and validating the suggested methodological
setup and assessing the relevance and applicability of the underlying theoretical
considerations. By incorporating images, future studies would acknowledge that
visual content is an important part of social media communication and investigate the multileveled meaning and intent of the images that are being shared
(Highﬁeld and Leaver 2016).
By following these suggested pathways, we would be able to gain additional insights into how individuals shape their role within online social opportunity spaces
such as Twitter, how this affects their network position, and how the content
being shared might be inﬂuenced by certain groups of participants. This in turn
would allow us to better understand how informal networking is initiated and
fostered within social opportunity spaces. Moreover, we would attain valuable,
additional insights on who are the driving forces behind these processes and what
kind of topics are relevant for educational practitioners.
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The authors would like to thank Christoph Waterkamp for his support in programming
the Java application that was used to harvest the data.
1. “Media Usage in an Internet Minute,” Statista, accessed on December 14, 2017,
https://www.statista.com/statistics/195140/new-user-generated-content-uploaded-by
-users-per-minute/.
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