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of resources as part of the emerging governance ap-
proach on social media.

KEYWORDS

bibliometrics, COVID-19, educational leadership, social capital,
social network analyses

Practitioner notes

What is already known about this topic

 Informal networks can be instrumental in providing support during challenging
circumstances.

» School leaders hold a critical position in these networks by accessing and sharing
just-in-time information and knowledge.

» Social media provide a wide range of affordances that can support the develop-
ment of informal networks.

What this paper adds

* Insights into the intersection between leadership and social networks.

* Information on how school leaders turn to informal networks on social media to
access and share information that can help them to face the challenges caused
by the global COVID-19 pandemic.

» Results on underlying informal learning network structures and topical discussions
of a US nation-wide data sample.

Implications for practice and/or policy

* Insights are provided on how informal online networks develop, which can be in-
strumental when considering other networks that are of interest to practitioners
and policy makers.

» Types of information and resources that are being shared are unraveled, which
can act as an indicator of what type of information and resources school lead-
ers are looking for, particularly in the face of a crisis like the global COVID-19
pandemic.

« Differences are shown in how informal learning networks are used comparing a
nation-wide exchange with a localized, urban discussion, which can help to better
target the applicable audiences.

FACING CHALLENGING TIMES

COVID-19 continues to have devastating effects on our world that are likely to continue well
into the future (Hargreaves, 2020). The pandemic has impacted our daily lives and has not
stopped at the schoolhouse door. School leaders and teachers had to adjust to the new cir-
cumstances overnight (Azorin, 2020a), requiring them to re-design and re-tool their schools
as home-based, technology-enabled, distant learning facilities (Harris, 2020). In this article,
we consider school leaders to be comprised of school principals and administrative lead-
ers of school districts (e.g., superintendents). Even though the underlying types of learning
and instruction have not changed, the online context and related challenges of accessing
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relevant information and communicating with students, parents, and colleagues put sizeable
pressure on teachers and school leaders (Kaden, 2020; Merrill, 2020).

Two strategies to mitigate these challenges have been identified. First, distributing just-in-
time information within online communities. This supports members in keeping up-to-date
with the latest developments and share information and resources with colleagues (Risser,
2013). Here, we consider just-in-time information to represent “supportive [information] to
the performance of the non-recurrent aspects of the complex skill” (Kester et al., 2001, p.
377). In times of COVID-19, this information might translate into learning how to organize
distance education for students without necessarily having the required IT infrastructure or
instructional expertise. The second strategy involves teachers and school leaders increas-
ingly turning to online means to re-connect, share and communicate with students, parents,
and colleagues (Kaden, 2020). This suggestion underlines the “need to develop networked
[...] communities” (Azorin, 2020a, p. 3) to tackle the daily challenges of providing education
during the pandemic. Even more so, there have been unprecedented efforts among edu-
cators to use social media to possibly cope with the situation (Azorin, 2020a; Doucet et al.,
2020). Both strategies suggest the importance of informal learning networks in supporting
teachers and school leaders in their professional development (del Fresno Garcia et al.,
2016; Daly et al., 2019, Rehm et al., 2020; Krutka & Carpenter, 2016). Yet, how these net-
works develop and what type of content is being shared therein remains under-researched.
The current paper addresses this research gap.

Informal learning networks to cope with challenges

Informal learning networks have been identified as a crucial system that constitutes the
backbone of our societies (Van Dijk, 2020). Following the definition of Richter and colleagues
(2011), we define informal learning networks as “not follow[ing] a specified curriculum and
[...] not [being] restricted to certain environments” (p. 117). Conversely, formal learning net-
works are more traditional, “structured learning environments with a specified curriculum”
(p. 117). In the context of education, Sliwka (2003) stated that informal learning networks, in
general, “represent vibrant motors of change” (p. 63). Informal learning networks’ potential to
transform seems to be particularly prevalent “in challenging contexts and vulnerable circum-
stances” (Azorin, 2020b, p. 106). Similarly, informal learning networks can be the catalyst for
educational innovation tailored to local communities’ specific needs (Hargreaves & Fullan,
2015). However, it has been acknowledged that formal learning networks and interventions
often only have limited relevance and impact on the work of school leaders (Bidwell, 2001).
Instead, sustained access to relevant, just-in-time information, e.g., via online communities,
may provide more favourable conditions to face today's complex educational challenges
(del Fresno Garcia et al., 2016; Parise & Spillane, 2010). Accordingly, informal learning net-
works might be a viable option to foster a collaborative process of reflecting on practice (Fox
& Wilson, 2015) as they provide school leaders with an opportunity to continuously share
ideas and update their practice (Hopkins, 2000). These informal exchanges may also offer
greater flexibility than formal scenarios (Froehlich et al., 2014) and provide a context that is
not detached from their working environments (Eraut, 2004).

Heller (2020) posited four reasons why informal learning networks, which often form and
develop online, play a crucial role in helping actors adapt to the circumstances pertaining to
the COVID-19 pandemic. First, informal learning networks can act as bridges over systemic
gaps. For instance, someone in the network might have the needed information if the formal
institution does not provide them. Second, informal learning networks are not instated but
grow organically due to members’ shared interest in a specific topic and their need for com-
munity. Therefore, these groups have a strong understanding of local communities. Third,
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informal learning networks are typically from people for people. Actors tend to join because
they care about the applicable topic and not because of public or commercial interests.
Finally, informal learning networks have immense potential to have a real impact on our
reality. For example, members jointly shape the way they share and exchange information
and resources so that it suits their needs, which, in turn, may benefit the networks’ members
and cause.

THE SOCIAL ROLE OF SCHOOL LEADERS

Previous research has shown that online activities, such as participating in personal and/or
professional networks, reading blogs and tweets, and accessing other online resources, can
significantly contribute to school leaders’ ability to adapt to new circumstances (Rodriguez-
Gomez et al., 2020). Hence, an increasing number of studies have begun to look into this
space (Greenhow et al., 2019; Ranieri et al., 2012). Prior to COVID-19, school leaders were
predominantly concerned with running their schools and ensuring that regular teaching and
learning activities ran smoothly. Suddenly, school leaders had to organize everything from
behind their laptops and acquire information on how to best cope with the fast-changing situ-
ation and related challenges. Hence, it is important to better understand how contemporary
school leaders, access just-in-time information and knowledge, e.g. via social media, and
local contextual expertise in improving a host of outcomes (DeMatthews, 2018; Spillane
etal., 2003).

Previous research indicates that school leaders typically engage with their teachers in
creating multiple learning communities where instructional practices are shared, used, and
improved. Also, being part of several learning communities allows school leaders to lead
and influence the teachers (Giles, 2006). Moreover, it has been suggested that being re-
sourceful, instrumental, and collaborative constitute traits that are key for school leaders to
shape learning communities. In this context, accessing just-in-time information and contex-
tual expertise is of great importance (Fullan, 2016). In addition, there is growing recognition
that building interpersonal relationships is particularly important for school leaders since
relationships create and sustain the conditions to address pressing educational and social
issues within schools (Daly et al., 2010). Furthermore, these interpersonal relationships and
underlying social processes can contribute to improved school outcomes (Francera & Bliss,
2011).

Social processes of involving leaders have been found as an important mechanism that
drives leadership (Daly et al., 2010), as social relations allow leaders to gain access to
resources and information necessary to achieve individual and collective outcomes (e.g.
Duguid, 2005; Panahi et al., 2013). These considerations represent a social network per-
spective (Cross et al., 2008), which highlights the interdependence among actors within a
social system (e.g., online communities) and offers insights into the affordances and con-
straints related to the flow of information and relational resources, such as expertise and
insights (Supovitz et al., 2015). Moreover, studies have shown that ties across systems (e.g.,
schools) can contribute to "boundary crossing" (Akkerman & Bakker, 2011, p. 133). The
underlying notion of boundary crossing is that it enables individuals to expand their hori-
zon and look outside of their “narrow daily existence" (Williams, 2006, p. 600) to discover
information and insights that would otherwise be unavailable or hidden from them in their
immediate environments (del Fresno Garcia et al., 2016; Tynjala, 2012). For example, a
school leader might turn to colleagues from another geographical region that share a topi-
cal interest and might provide them with some valuable information. In terms of COVID-19
and home-schooling, this information might be related to experiences with Zoom calls to
stay connected with students or using Padlet to provide learning materials on mathematics
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for elementary school children. Yet, despite these developments, the intersection between
leadership and online social networks has received only limited attention (Daly et al., 2010;
del Fresno Garcia et al., 2016; Van Waes et al., 2016; Daly et al., 2019).

SOCIAL CAPITAL TO ASSESS ROLES

Social capital has been promoted as a valuable theoretical construct to better understand
how informal learning networks develop and evolve (e.g. Rehm & Notten, 2016; Rehm et al.,
2020; Dubos, 2017; Phua et al., 2017). Tsai and Ghoshal (1998) consider social capital to
be “relational resources embedded in the cross-cutting personal ties” that “are useful for
the personal development of individuals” (p. 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 indi-
viduals within a particular setting, such as a social networking site (SNS). Who is contacting
who? 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 centre of the inves-
tigations about the structural dimension. The cognitive dimension deals with the question
of whether participating actors share a common understanding and terminology, which im-
proves the potential of exchanging ideas and information. The guiding questions here are:
What are individuals talking about? What type of re-occurring keywords and phrases can
be identified? Are they used by the maijority of participants? Finally, the relational dimension
describes issues such as motivations and common values among individuals. For this study,
we focus on the structural and cognitive dimensions of social capital.

The case of social media

The rise of social media has led to a panoply of online communication spaces, such as
Facebook and Twitter, wherein individuals can potentially access and share a wide variety
of resources (Owen et al., 2016). Moreover, a growing number of studies have shown that
educational professionals use social media, such as Twitter, to access and share informa-
tion that helps them and others to face their everyday challenges (Rehm et al., 2020; Risser,
2013). As social media are embedded in educators’ immediate personal and professional
environments, they constitute social opportunity spaces (del Fresno Garcia et al., 2016,
Rehm, 2018, Rehm et al., 2020) that provide affordances to connect with others, share infor-
mation, resources, and insights, and foster a process of critical reflection.

In this paper, social media is considered to be a set of online technology platforms fo-
cusing on synchronous and asynchronous that has reached levels of interaction far beyond
anything before in human history (Perrin, 2015). Based on the structural and technical attri-
butes, they represent a combination of personal spaces that are socially connected (Megan
McPherson et al., 2015). Additionally, these spaces are neither bound by time and place nor
exclusive in terms of membership (Briggen & Schemmerling, 2014). Instead, individuals
can continuously be present in a wide variety of topical spaces that span time and the entire
globe. For example, a school leader can easily share with students and parents the latest
information on how the COVID-19 pandemic is affecting everyday teaching procedures.
Simultaneously, the same leader can use social media channels to organize informational
staff exchange. Similarly, if the school leader lacks relevant information in their immediate
surroundings, they can also easily turn to other social media spaces to access a plurality of
opinions and experiences (Mynatt et al., 1998) on, for example, how to successfully incorpo-
rate Zoom meetings during a COVID-19 related lockdown.
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Yet, while the role of school leadership has become increasingly important in the pro-
cess of supporting change and facing new challenges (Penuel et al., 2009; Pitts & Spillane,
2009), we continue to have a lack of research that examines the role of school leaders, par-
ticularly in terms of accessing and leveraging informal learning networks situated in social
media (Rehm et al., 2020; Cho & Jimerson, 2017). Current research on informal learning
networks in social media has either focused on Facebook (Sibona & Walczak, 2011; Tang
et al., 2016), has been conducted among students (Selwyn & Stirling, 2016; Zachos et al.,
2018), or neglected the role and impact of school leaders (Antheunis et al., 2012; Chung,
2013). As a result, there has been a call for more research on how school leaders use social
media as informal learning networks to acquire connections, as well as access and share
information and resources (Kukulska-Hulme, 2007; Owen et al., 2016).

The present study addresses these shortcomings by investigating whether and how
school leaders, who turn to informal networks on social media, access and share informa-
tion to help them face the challenges caused by the global COVID-19 pandemic. Moreover,
using a social capital perspective, this paper analyses the structural and cognitive dimen-
sions of social capital and determines and analyses the social network structures and un-
derlying topical discussions. This study is both timely and critical given the critical role of
school leaders and their ability to shape the responses to lockdown scenarios and the in-
creased need to organize and conduct distance education. In undertaking this important line
of inquiry, this work is guided by the following research questions:

1. What type of networks develop among school leaders in the topic of COVID-19?

2. What type of information and resources on and around the COVID-19 pandemic are trace-
able within these networks?

3. What differences can be identified when comparing social media usage in a nation-wide
and a localized sample?

METHOD
Setting

The point of departure for this study are two types of data sources. On the one hand, we col-
lected data from a US nation-wide sample of 15 Twitter conversations on popular hashtags
among school leaders' (Rehm et al., 2020). Moreover, we specifically searched for leader-
ship and COVID-19 related discussions within this larger dataset (Bruns & Stieglitz, 2013;
Kouzy et al., 2020). We selected this particular dataset to assess whether school leaders
did cross boundaries and access information, resources, and experiences to collaboratively
cope with the pandemic. Additionally, this dataset was chosen because growing empirical
evidence suggests that school leaders and teachers turn to these large, nation-wide spaces
to share and engage with colleagues, collaboratively contributing to each other's informal
learning networks. (Gotlieb & Cheema, 2017; Tosato et al., 2014; Tseng & Kuo, 2014). On the
other hand, we tracked the professional Twitter profiles of 97 school leaders working in an
urban mid-sized public school district in the United States that serves more than 76,000 PK-
12 students from a variety of backgrounds. These school leaders were part of a larger pro-
ject that deals with informal learning networks, both inside of schools and districts, as well
as online. While comparing hashtags conversations with data that is based on individual pro-
files has some methodological drawbacks, it allows, in the context of this exploratory study,
to explore and contrast these two informal online networks of school leaders. This will help
better understand the collective efforts to cope with the challenges caused by the COVID-19
pandemic at a national level. Also, It enables us to zoom-in on a more localized community,
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which has been suggested to focus on other topics that are specific to local circumstances
(Maggie McPherson & Nunes, 2004; Riel & Levin, 1990). Therefore, this comparison might
offer insights into how a district-wide set of school leaders use social media compared to
a nation-wide sample where the heterogeneity of information might be higher. Additionally,
this work can inform both leadership and policy practice, as it can visualize how school lead-
ers are connecting and highlight what they consider to be among the most pressing issues
when dealing with the pandemic.

Data

Using a dedicated server, we accessed Twitter's application programming interface (API),
complying with the terms and conditions for Twitter (Rehm et al., 2020). The data was col-
lected from January 01 to June 30, 2020, and contained all tweets and user profile infor-
mation from the indicated setting. This process resulted in 50,424 Tweets. Next, we built a
directed unweighted 1-mode network based on all collected Tweets, Mentions (e.g., @user),
and Replies (e.g., RTuser) matrices. Additionally, in order to adhere to established, ethical
standards of dealing with Big Data, which are impracticable to obtain informed consent
(Bechmann & Kim, 2020), we followed the recommendation of the Internet Research Ethics
Guidelines (Bechmann & Zevenbergen, 2019) and pseudonymized all users’ names and
profiles of the 97 school leaders.

Social network analyses

Social network theory has been widely acknowledged as a valuable tool to assess the struc-
tural dimension of social capital (Moolenaar et al., 2012; del Fresno Garcia et al., 2016; Van
Waes et al., 2016; Rienties et al., 2013; Tsai & Ghoshal, 1998), as it deals with patterns
of social relationships that exist between people in social networks (Scott, 2017). While it
acknowledges individuals and their role in a network, it extends the perspective also consid-
ers the larger social infrastructure in which they act and communicate (Borgatti & Cross,
2003; Cross et al., 2001). More specifically, it allows to analyse and visualize communication
processes within SNS (Buccafurri et al., 2015; Yoon, 2014). In applying this perspective to
Twitter discussions, we imported the collected data in the R software package and used the
R library “igraph” to conduct the applicable analyses. For visualizing the social networks,
we used the gephi. Connections (edges) between users (nodes) were constructed if one ac-
count mentioned or replied to (e.g., @userX) another account's Tweet(s). More specifically,
we computed the in-, out-, and overall degree centrality metrics of all users (Borgatti, 2005;
Freeman et al., 1979; Hahn et al., 2015). These metrics indicate how often an individual has
been contacted (in-degree), has contacted others (out-degree), and how prominent that in-
dividual is in the communication (overall degree), respectively. We also determined underly-
ing community structures (Newman, 2006) and determined individuals with prominent roles
(as measured by the top one percent of users based on the overall degree) in the networks
(Rehm et al., 2020; Burt, 2009; Lee et al., 2014).

Bibliometric analyses

To assess the content of what was being shared, thereby contributing to our understand-
ing of the cognitive dimension of social capital in the Twitter discussion, we employed bib-
liometric analyses (Nahapiet & Ghoshal, 1998). These types of analyses are increasingly



ONLINE SOCIAL NETWORKS OF SCHOOL LEADERS British Journal of | 1421

Educational Technology

promoted as a valuable methodological tool to map what is being contributed and shared in
large text corpora from SNS (Alsumait et al., 2010). We employed latent dirichlet allocation
(Blei et al., 2002), using the Gibbs sampling algorithm to identify this structure (Blei, 2012).
In this method, one has to determine the number of topics to be assigned before running
the algorithm. For the case at hand, we used five, seven, and ten ex-ante topics. We then
analysed the results and qualitatively determined which option best describes the underly-
ing communication flows. This step is necessary as five topics might lead to an overlap
of topics that can actually be considered meaningfully different, e.g., video-conferencing
and Padlet under the umbrella of online learning. Alternatively, it might be that some topics
are separated, while it can be argued that they belong to the same overarching topic, e.g.,
MicrosoftTeams and Zoom, both being derivatives of video-conferencing. This method, also
often referred to as topic modelling (Blei & Lafferty, 2009), allows analysing and visualizing
the underlying topical structures of big data sets (Chaney & Blei, 2012). Furthermore, we
acknowledge that Twitter instated a 280-character limit for Tweets. Therefore, it has become
common practice to include links (e.g., to blogs or websites) in the Tweets to share more ex-
tensive information and resources. Hence, in order to also incorporate this information, we
also disentangled the links and determined the underlying domains (Mitchell, 2015; Munzert
et al., 2014), using the R libraries “longurl” and “urltools”.

RESULTS
General

Table 1 provides an overview of the determined network metrics. As can be seen, there is
quite some similarities between the two data sources, despite the differences in levels. Both
networks are subject to a higher level of in-degree than out-degree centrality. Moreover,
both networks seemed to be driven by a few (very) active users. Furthermore, while not
reported in Table 1, both networks’ density scores were below 0.001, which is typical for
these types of networks. A closer look at the in-degrees of the nation-wide sample showed
that these users were news channels (e.g., @CNN, @nytimes) or individuals who were
mentioned from the realm of US politics (e.g., @realDonaldTrump, @JoeBiden). In the case
of the urban data, high levels of in-degree were predominantly attained by institution-wide
accounts (e.g., @DISTRICTNAME?Z, @SCHOOLNAME) or central individuals from school
districts’ administration (e.g., @SUPERINTENDENT, @PRINCIPAL).

Social network structures

To put the overall metrics into perspective, we then determined the applicable social network
structures. Figure 1 shows the relevant sociograms.

TABLE 1 Overview of network metrics

inDegree outDegree overallDegree

Nation-Wide Urban Nation-Wide Urban Nation-Wide Urban
Avg 0.97 3.24 0.97 3.24 1.94 6.49
StDev 4.62 16.59 2.57 4.72 .31 18.51
Min 0 0 0 0 1 1

Max 751 551 60 74 751 590
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(a) (b)

FIGURE 1 Sociograms of the overall networks. Dots—Nodes represent individual Twitter users; Lines—
Edges indicate relationships (e.g., Mentions, Replies) between Nodes; Color of Nodes—Modularity Community
Detection Algorithm. (a) Nation-wide sample. (b) Urban public school district.
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FIGURE 2 Sociograms of for top 1% (based on overall degree). Nation-wide sample: n = 349; urban public
school district: n = 25. (a) Nation-wide sample (b) Urban public school district.

As the metrics already suggested, both networks were subject to a few central Twitter ac-
counts (as highlighted by the larger nodes in Figure 1). Moreover, we discovered a number of
communities wherein individual Twitter accounts communicated more frequently than with
users outside the community. The sociograms also show a clear difference between the two
data samples. While the urban school district was comprised of a large giant-component
(large network of interconnected nodes), the nation-wide sample had a sizeable outer fringe
of nodes. In other words, there was a large group of accounts that participated in the overall
hashtag discussion, while at the same time not connecting or being connected with others
(e.g., in terms of mentioning other users or being mentioned by them). Zooming in on the top
one percent of users, based on overall degree, revealed the network structures depicted in
Figure 2.

Here, we see that the prominent users (as denoted by the larger size of the nodes) are
at the centre of their community networks (which are denoted by the different colours).
Additionally, we see that the discussions on COVID-19 were driven by a small number of
communities (e.g., same-coloured nodes). Furthermore, we discovered that the prominent
users were connected with and in reciprocal contact with each other.
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Content being shared
Frequency of hashtags being used

After considering the structural dimension of social capital, as determined by the social
network perspective, we turned to the content that was being discussed. More specifically,
we started by considering the most commonly used hashtags used in the two data samples.
The relevant results are summarized by means of wordclouds in Figure 3. The frequencies
of the Top 10 most commonly used hashtags are provided in Table 2.

The wordclouds revealed a considerable difference between the nation-wide and the
urban data. As can be seen, in the case of the nation-wide sample, #covid and #coronavi-
rus were prominently addressed in the communication. In contrast, the urban sample only
marginally included a reference to these hashtags. However, on closer inspection #weare-
SCHOOL, #DISTRICTbettertogether and #DISTRICTstrong turned out to be regional and
targeted derivatives of the national COVID-19 hashtags, all dealing with the situation around
home-schooling, staying in touch with students, and keeping spirits up.

Top domains being shared

Next, we considered the links that were being shared within the applicable Tweets. More
specifically, we determined the underlying domains to get preliminary insights into what
types of resources school leaders might have shared. Overall, 5.069 links were shared in
the nation-wide sample, compared to 79 in the context of the urban school district. The top
ten domains per data sample are summarized in Table 3.

The common denominator for both data samples is that YouTube is the most frequently
shared domain. In the case of the nation-wide data, a random sample of 50 URLs revealed
that the shared videos seemed to focus on learning resources, such as learning the alpha-
bet, experiments (e.g., liquid nitrogen balloon), and recorded expert panels on, for example,
online safety for kids. Similarly, a closer look at the shared videos in the urban sample, which
was also based on a random sample of 50 URLs, showed videos on safety (e.g., in times of
COVID-19) and virtual concerts. The other domains included information portals specifically
targeted at educational professionals and leaders (e.g., edsurge.com, naeyc.org) and online
tools, such as applications for creating newsletters or effectively using social media (e.g.,
smore.com, careerarc.com). Additionally, general news sites (e.g., nytimes.com) and other
social media platforms (e.g., facebook.com) were often included in the Tweets. The content

(@) (b)

FIGURE 3 Wordclouds of most commonly used hashtags. (a) Nation-wide sample (b) urban public school
district.
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TABLE 2 Top 10 hashtags being used

Top Nation-Wide n Urban n

1 Climatechange 3660 weareSCHOOL 56
2 Education 2725 DISTRICTstrong 24
3 Science 2612 bettertogether 22
4 Covid 2404 DISTRICTbettertogether 21
5 Earthday 2308 STATEed 19
6 Stem 1261 DISTRICTnation 15
7 Edtech 1202 covid 12
8 Teachers 835 inspiringleaders 12
9 Coronavirus 806 STATEsupt 11
10 Students 789 DISTRICTNAME 10

TABLE 3 Top 10 domains being shared

Top Nation-Wide n Urban n

1 youtube.com 437 youtube.com 34
2 paper.li 225 wevideo.com 14
3 edsurge.com 80 smore.com 8
4 blog.iammarketingmedia.com 71 naeyc.org 6
5 amazon.com 67 openphysed.org 3
6 instagram.com 64 change.org 3
7 nytimes.com 48 paper.li 2
8 theguardian.com 45 kennedy-center.org 2
9 facebook.com 42 aumprojetos.com.br 1
10 careerarc.com 40 ideas.ted.com 1

of these sites provided general information and resources on the COVID-19 pandemic and a
range of opinions and status reports on how individuals cope with the pandemic. Moreover,
in the case of the urban sized school district, a range of links were shared that provided
inputs for teaching virtually (e.g., openphysed.org), as well as joining online petitions, such
as the request to find solutions for cancelled graduation ceremonies due to COVID-19 (e.g.,
change.org).

Topic modelling

To gain more insights into the cognitive dimension of social capital, we next employed topic
modelling to identify common themes and terminologies in the Tweets. Table 4 summarizes
our findings for the nation-wide data. As can be seen, in this context, we determined seven
topics to effectively describe the discussions. Topics 1 and 4 dealt with COVID-19 related in-
formation. Whereas Topic 1 combined COVID-19 with other topics, such as climate change
and world earth day, Topic 4 was more concerned with the lockdown and how distance edu-
cation can be used to continue teaching. Similarly, Topic 7 contained information on remote
learning and using different technologies, particularly video conferencing, to support the
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teaching. Topic 2 seemed to touch upon citizen science and refers to a series of podcasts
that were shared. Topic 5 referred to live events, such as webinars, and their related informa-
tion. Topic 3 appeared to have a strong community focus, and Topic 6 specifically targeted
the upcoming US elections.

Turning to the urban data sample, Table 5 shows the relevant results. Here, we discov-
ered five topics to capture the main themes and terminologies being used among the users.
In particular, Topic 4 included a specific reference to COVID-19 and how a specific part of
the school district dealt with the situation. Topics 2 and 5 are rather similar, as they all exhib-
ited community-building tendencies for different geographical regions of the school district.
Topic 3 covered another very recent (political) topic and discussion, namely #blacklivesmat-
ter. Finally, Topic 1 appeared to represent the overall atmosphere within the entire school
district, focusing on values (e.g., family, team) and “keeping spirits up” by highlighting terms
like “fun” and “proud.”

DISCUSSION

This paper set out to investigate how school leaders used social media to access just-
in-time information and share resources on dealing with the consequences of the global
COVID-19 pandemic. Departing from a social capital perspective, this paper analysed the
structural and cognitive dimensions of social capital, using a combination of social net-
work analyses and bibliometrics. More specifically, we collected data from two types of data
sources, namely (i) a US nation-wide sample of 15 hashtag conversations on Twitter, and (ii)
data tracked from the professional Twitter profiles of 97 school leaders working in an urban
mid-size public school district in the United States. While the data was based on two types
of collection techniques, this allowed us not only to better understand the collective efforts to
cope with the challenges caused by the COVID-19 pandemic but also to investigate whether
local communities might differ in how they use social media, as compared to a nation-wide
sample. Overall, we identified three key findings connected to our three research questions.

First, our analyses revealed that leaders were connecting via Twitter, thereby building
social networks that can serve as a basis to share information, experiences, and resources
to cope with the pandemic. Moreover, we discovered a small number of communities that
appeared to organize the discussions. Each community was led by a single or a group of
central user account(s), as determined by their high degree centrality. This network structure
is relatively common in social media (del Fresno Garcia et al., 2016; Daly et al., 2019; Rehm

TABLE 5 Discovered topics for the urban data

Topic 1 Topic 2 Topic 3 Topic 4 Topic 5
Congratulations Districtname Schoolname Thank Leadername8
School Superintendent Senior Happy Time

Work Leadername4 Control Love Schoolname8
Family Year Gun Leadernamel Teacher
Team Schoolbulldogs Spotlight Students Theexeceffect
Hard Leadername5 Bettertogether Teachers Appreciation
Class Make People Covid Welcome
Spirit Schoolname?2 Lives Today Graduation
Fun Schoolname7 Black Leadername2 Leadername9
Proud Community Matter Amazing Excited
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etal., 2020, 2020a). Furthermore, we discovered some specific characteristics of the discus-
sion at hand, thereby contributing to our third research question. In the nation-wide Twitter
discussion, prominent users were predominantly news channels (e.g., New York Times),
political actors from the US (e.g., Joe Biden, Donald Trump), and international activists or
opinion leaders (e.g., Greta Thunberg). In contrast, the urban data revealed a stronger focus
on school leaders from the respective school district (e.g., principals or superintendents).
This result suggests that even though Twitter and social media, in general, are not restricted
by boundaries of space and time (Ye et al., 2012), there are broad tendencies to localize
information to make it more relevant and relatable to relevant environments (Rehm et al.,
2020; Eraut, 2000, 2004) and maybe even more so during a pandemic.

Second, employing bibliometrics, we found that school leaders were actively discuss-
ing COVID-19. We also discovered that COVID-19-related and other topics were often dis-
cussed simultaneously, whereas conversations about the other topics had frequently started
prior to the pandemic's outbreak (e.g., #climatechage, #edtech, #stem). This result suggests
that school leaders were contextualizing their shared information. Additionally, by combining
hashtags, such as #edtech and #covid, leaders could specifically access and share infor-
mation on how to set up distance education using video-conferencing. A closer inspection
of the shared links revealed that learning resources, other information portals, and online
tools were among the most commonly shared links and resources among school leaders.
Building upon these findings, we used topic modelling to determine underlying themes and
terminologies used in the discussions. This method allowed us to really zoom in on the con-
tent and contribute to our understanding of what type of just-in-time information school lead-
ers were looking for and sharing to quickly transition into an online-based modus operandi
(Azorin, 2020a; Kaden, 2020). Thus, it constitutes an interesting, preliminary finding. Future
research should extend on this type of analysis and consider employing web-scraping tech-
niques (Mitchell, 2015; Munzert et al., 2014) to collect all textual elements from the links that
were shared via Twitter (Rehm et al., 2020).

On a macro-level, we discovered that school leaders shared general information on the
consequences and the perceived impact of COVID-19. Furthermore, we found clear signs of
discussions around issues such as the lockdown and how distance education can be used
to continue teaching and stay connected with students, parents, and colleagues (Kaden,
2020; Merrill, 2020). More specifically, on a more micro-level, school leaders shared specific
tools, with an apparent focus on video conferencing and newsletters, suggestions on using
educational technology, and readily available teaching resources to support each other's
work and coping with the pandemic.

Finally, when considering possible differences between the nation-wide and urban data
samples, we discovered that the urban mid-sized school district in question did not overly use
the nation-wide, very specific approach of including COVID-19 related hashtags. Instead,
they discussed the issue based on localized terminologies, such as #weareSCHOOL, and
#DISTRICTstrong. In terms of discussed topics and themes, school leaders also had a
stronger focus on dealing with local events, such as online petitions to arrange appropriate
replacements or alternatives for a cancelled graduation ceremony due to COVID-19. We
also found evidence for community building. However, in contrast to the nation-wide sam-
ple, the community building was very much attached to the different school leaders, such
as superintendents and principals, who were responsible for specific geographical areas.
Finally, we found an overall atmosphere that had a strong focus on community values (e.g.,
family, team) and “keeping spirits up” by highlighting terms like “fun” and “proud.” In sum-
mary, the urban network was more focused on the social-emotional and support aspects
of COVID-19. This finding is in line with previous research on virtual social spaces (Hodge
et al., 2006). This research has suggested that geographical proximity, which usually sup-
ports community-based activities (Maggie McPherson & Nunes, 2004), can be mimicked
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by creating a sense of belonging through referral to local events and developments (Riel
& Levin, 1990). In contrast, the nation-wide sample dealt more with content-related issues.
These issues included sharing information, experiences, and resources on coping with the
sudden requirement to re-design and re-tool as home-based, technology-enabled, distant
learning facilities (Harris, 2020).

Overall, our results show that school leaders actively engaged in informal learning net-
works on social media to build connections and access resources and information (Daly
et al., 2014; Duguid, 2005; Hislop, 2002; Panahi et al., 2013). Moreover, when considering
the content of what was shared, we determined three broad categories, namely, (i) updating
information, (ii) status reports, and (iii) teaching resources. Updating information encom-
passes information from news portals (e.g., New York Times) and dedicated platforms for
school leaders (e.g., naeyc.org). Here, school leaders can gather and access general in-
formation on relevant issues, including the pandemic. Status report entail contextualizing
information from a normative perspective (Lasorsa et al., 2012). Here, news events and
latest developments are commented on, and relevant consequences are described and
interpreted from experts’ and practitioners’ point of view. This is a common practice on so-
cial media (Dubois & Gaffney, 2014; Jensen, 2016) and an important factor in establishing
a community. As a matter of fact, it is part of the cognitive dimension of social capital, as it
fostered the establishment of a common understanding and terminology. This shared un-
derstanding, in turn, will increase the likelihood of connecting with others (structural dimen-
sions) and foster the creation of trust and common values (relational dimension). In order
to shed more light on these inter-relations, future research should consider an extended
mixed-methods analysis that also incorporates more qualitative research techniques, such
as semi-structured interviews, which have can capture the relational dimension of social
capital (Rehm et al., 2020; Nahapiet & Ghoshal, 1998; Van Waes et al., 2016).

Finally, considering the teaching resources being shared (e.g., experiments, tutorials, and
recorded lectures) suggest a latent tendency to consider new and innovative ways to teach,
triggered by the restrictions of school lockdowns. More specifically, while research has al-
ready been considering the concept of flipped-classroom for quite some time now (Jinlei
et al., 2012; Tucker, 2012), it has not yet fully arrived in classrooms (Akcayir & Akgayir, 2018).
This study's preliminary findings suggest that COVID-19 might have revealed gaps and po-
tential shortcomings in the educational systems (Teras et al., 2020), which school leaders
are beginning to investigate.

Implications for practice and policy

The practical implications of this research can be summarized into three main aspects. First,
we provide insights into how informal learning networks develop online, particularly in the
context of school leaders needing to adapt to new circumstances and change (Rodriguez-
Gomez et al., 2020). This information can be instrumental when considering other networks
that are of interest to practitioners and policymakers.

Second, we have started to unravel the types of information and resources that are being
shared. On the one hand, this can indicate what types of experiences and insights might be
interesting for school leaders. On the other hand, it can also act as an indicator of what type
of information and resources might be lacking (Bidwell, 2001), particularly in the face of a
crisis like the global COVID-19 pandemic (Azorin, 2020b).

Third, we have shown differences in how informal learning networks are used, comparing
a nation-wide exchange with a localized, urban Twitter discussion. While the nation-wide
discussion can reach a large audience and provide valuable input, it also lacks the oppor-
tunity to consider differences in regions. Consequently, more localized communication can
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help school leaders to put things in perspective and discuss and apply newly gained infor-
mation according to their specific circumstances. Moreover, these discussions can also pro-
vide social-emotional support (Hodge et al., 2006) by contributing to a sense of belonging
(Riel & Levin, 1990). This finding, in turn, constitutes a valuable input for policymakers, who
might want to provide their own support in the current situation or during other events that
have a similar reach and impact.
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ENDNOTES

" The applicable hashtags are: #PrincipalsIinAction, #PIAchat, #\WelLeadEd, #APchat, #principallife, #Mom-
sAsPrincipals, #JoyfulLeaders, #LeadUpChat, #EdAdmin, #EdLeadership, #FitLeaders, #Admin2B, #NoOffice-
Day, #Onesmallthing, #cleartheair.

2 In order to protect the identity of the district we have substituted names.
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