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Abstract 
With the advent of altmetrics, digital traces that go beyond the scientific impact can be 
tracked. Twitter stands as the most appealing platform for their inspection since it gathers 
academic and non-academic users that discuss a wide-ranging number of topics. This 
research aims at developing and proposing a fine-grained classification of social media 
users based on mapping techniques and clustering methods and compare them with other 
tentative classifications proposed elsewhere. To do so, online activity of over 1.3 million 
Twitter users is examined, considering both their overall activity on Twitter as well as 
their interaction with scientific publications  

Introduction 
The shift from print to digital format has led to new forms of accessing, using and sharing 
scientific information. These interactions leave digital traces that can be stored and 
computed, leading the way to a new set of indicators, grouped under the umbrella term of 
altmetrics (Priem et al., 2010; Wouters, Zahedi & Costas, 2018). Altmetrics provide data 
on events related to the dissemination and consumption of scholarly information such as 
reading, sharing, downloading, commenting, or recommending scientific literature. 
Although the myriad of platforms included within altmetrics is wide and heterogeneous, 
Twitter seems to drive a large portion of this activity (Haustein, Costas, & Larivière, 
2015; Thelwall et al., 2015). Furthermore, its wide use among the general public position 
Twitter as a potential platform in which academic and non-academic actors interact 
(Robinson-Garcia et al., 2018) and share interests discussing a wide-ranging set of topics 
(Letierce et al., 2010; Sugimoto et al., 2017).  
 
This research-in-progress aims to identify and characterise social media communities of 
users interacting with scholarly objects (i.e. scientific publications) generated by 
researchers. Several studies have examined specific features of users’ behaviour within 
social medial platforms (see Kwak et al., 2010; Brandtzæg, 2010), including a tentative 
attempt to classify social media users presented by Haustein, Bowman, and Costas 
(2015). To date, no study has suggested a typology of social media users based on both 
the overall user’s behaviour on Twitter as well as their specific interaction with scholarly 
objects. This work presents preliminary results of an attempt to develop and propose a 



 
 

fine-grained classification of social media users based on mapping techniques and 
clustering methods and compare them with other classifications proposed elsewhere. 
 
Data and methods 
In this study, the authors built upon recent work that seeks to shift the attention of 
researchers from primary to secondary altmetric indicators (Díaz-Faes, Bowman, & 
Costas, 2019). Primary indicators are indicators derived from the direct count of mentions 
to scholarly objects within social media platforms (e.g., Mendeley readers, number of 
tweets). Secondary altmetric indicators are focused on the interactions that occurs 
between users and scholarly objects as well as their overall online activities. This second 
generation of altmetrics is in line with recent developments that advocate for an approach 
based on interactions, rather than direct counts of mentions (Haustein, 2015; Robinson-
García, van Leeuwen, & Rafols, 2018). 
 
Díaz-Faes et al. (2019) disclose the four dimensions in which users’ behaviour on Twitter 
around science can be classified through a Factor Analysis. These are the following: 
o ‘Science Engagement’ characterises users based on the extent to which they tweet 

only about science. Here metrics such as number of (re)tweets or hashtags are 
included. 

o ‘Science Focus’ mirrors tweeters involvement in science related issues. Here metrics 
such as share of tweets to papers and the time between the publication of the paper 
and the tweet of the tweeter gain more relevance.  

o ‘Social Media Activity’ refers to what users share and to which issues are of a greater 
interest.  

o ‘Social Media Capital’ comprises metrics that mirror user’s influence and centrality 
within the social media realm.  

 
For this work-in-progress, the data sample is comprised of users with at least one tweet 
linking to a scholarly object occurring between 2011 and 2017 as covered by 
Altmetric.com. Profiles exhibiting extremely low activity (≤15 total tweets) were 
removed. The final dataset is comprised of 1,340,695 users accounting for over 14.6 
million tweets to papers. Table 1 summarizes the metrics that comprise each dimension.  
 

Table 1. Dimension of social media activity around science (source: Díaz-Faes et 
al., 2019). 

Dimension Variable 

Science 
Engagement 

Number of (re)tweets to scientific publications tws 
Number of original tweets to scientific publications otw 
Number of distinct publications (re)tweeted  tws hash 
Number of (re)tweets containing hashtags  p tw 

Social Media 
Activity 

Number of tweets overall  tweets 
Number of likes given  likes given 

Social Media 
Capital 

Number of followers  followers 
Number of followees  followees 
Number of lists in which users are listed  listed count 

Science 
Focus 

Average length of the titles of the papers tweeted  avg title length 
Average time between the publication of the paper and the 
tweet of the tweeter  avg days to tweet pub 

Share of tweets to papers  pwts to papers 
 



 
 

Since these four dimensions provide a general empirical framework that accounts for 
users’ behavior in the social media realm, a fine-grained classification of social media 
users can be extracted from their analysis. Given the high skewness of Twitter data and 
the fact that activity around science is examined within a users’ overall behavior, 
developing a robust classification is by no means an easy task. This work will first present 
the results from previous tentative classifications (e.g. Altmetric.com; Haustein et al. 
2015) and then the authors will present the results of several advanced grouping 
techniques, such as K-means clustering, Leiden algorithm (Traag, Waltman, & van Eck, 
2018) and Archetypal Analysis (Seiler & Wohlrabe, 2013), on the proposed four-
dimension schema. 
 
Results and discussion 
Altmetric.com classification 
Altmetric.com groups Twitter users as researchers, science communicators, practitioners, 
and members of the public based on keywords in profile descriptions, journals tweeted, 
and follower lists. 86% of users are tagged as members of the public, whereas the 
remaining typologies represent a minimum share, being 7% identified as scientists. Figure 
2 gives a snapshot of tweeters features and online behaviour. Members of the public 
gather a heterogeneous group of users with no clear patterns. However, science 
communicators stand out for their high Social Media Capital and scientists for their high 
Science Engagement and Science Focus. 
 

Figure 1. Altmetric.com classification. 
  

Table 2 displays the mean values of (re)tweets to scientific publications, overall tweets 
(tweets), overall followers (followers), and share of tweets to papers (ptws to papers) for 
the four dimensions of the framework. The data demonstrates that scientists tweet on 
average less than all other groups, but have a higher mean average of tweets to papers 
(4.69%) than all other user types.  



 
 

Table 2. Mean values for Altmetrics typology of users.  
tws tweets followers ptws to papers 

Members of the Public 9.01 8,256 1,133 1.34% 

Science Communicators 26.24 6,938 2,204 2.59% 

Practitioners 19.44 3,195 903 2.45% 

Scientists 30.38 2,266 611 4.69% 

 
Engagement vs. exposure 
Haustein et al. (2015) proposed a classification of Twitter users based on two indicators: 
number of followers (engagement) and dissimilarity between tweet and paper title 
(exposure). Using these indicators, the authors described four different types of users: 
brokers (high engagement and exposure); broadcasters (high exposure but low 
engagement); orators (high engagement but low exposure); and mumblers (low exposure 
and engagement). This typology was replicated based on the dimensions proposed by 
Díaz-Faes et al. (2019). Engagement was tested with two of the proposed dimensions: 
Science Engagement and Science Focus. Important differences were observed based on 
the dimension that was used (Figure 1). The most apparent difference demonstrates that 
the share of influencers (highly active and prominent tweeters) is much smaller when 
exposure is considered as actual involvement (Science Focus), rather than simply 
tweeting about science (Science Engagement; 19.33 vs. 27.89%).  

 

 
Figure 2.  Haustein et al. (2015) scheme based on the four dimensions of user’s 

activity. 
 

In Table 3, the results of examining the classification scheme presented by Haustein, et 
al. (2015) using Science Engagement and Science Focus categories of the new 
classification scheme are displayed. These new categories indicate very different results 
for the categories proposed by Haustein, et al. (2015). 
 
 
 

27.96%

22.07%

22.07%

27.89%

19.41%

30.63%

30.63%

19.33%

0% 5% 10% 15% 20% 25% 30% 35%

Mumblers

Orators

Broadcasters

Influencers

Science Focus Science Engagement



 
 

Table 3. Mean values for Haustein et al. (2015) classification schema. 
 tws tweets followers ptws to papers 

Science 
Engagement 

Mumblers 1.60 4,321.71 180.18 0.48% 

Orators 11.44 2,092.02 122.60 3.62% 

Broadcasters 1.78 11,566.42 2,309.13 0.13% 

Influencers 27.22 11,496.35 1,836.04 2.37% 

Science 
Focus 

Mumblers 3.19 4,882.96 173.40 0.68% 

Orators 7.68 2,359.30 142.99 2.62% 

Broadcasters 5.99 12,349.53 1,654.47 0.34% 

Influencers 31.81 10,224.44 2,663.96 3.03% 

 
Concluding remarks 
In this research-in-progress the authors present preliminary findings on the development 
of a classification scheme of Twitter users based on four dimensions, which combine 
indicators of direct interaction with publications with the overall activity of users in 
Twitter. This classification scheme is then compared with Altmetric.com’s classification 
scheme categorizing Twitter users based on profile descriptions and the classification 
scheme proposed by Haustein et al. (2015). These two classification schemes are solely 
based on altmetric indicators (direct interactions of users with publications) and the latter 
one can only be compared with two of the four dimensions of the new classification 
scheme (Díaz-Faes et al., 2019). While important discrepancies were found, 
Altmetric.com’s classification scheme shows little capacity of discrimination (86.3% of 
the data sample belong to one category), which disregards its use as a benchmark. In the 
case of the classification scheme proposed by Haustein et al. (2015), the results presented 
here indicate that two dimensions of engagement (Science Focus and Science 
Engagement) from the new classification scheme demonstrates different types of 
engagement, which should be developed further.  
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