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Introduction 

 

Altmetrics, and more specifically social media metrics, have a genuine network nature (Haustein, 

Bowman, & Costas, 2016). However, this networked component has been less explored in the altmetric 

literature. Recent developments proposing the analysis of communities of attention (Haustein, Bowman, 

& Costas, 2015), the follower/followee relationships for scholarly authors on Twitter (Robinson-Garcia, 

van Leeuwen, & Rafols, 2015), or the co-readership (Kraker, Schlögl, Jack, & Lindstaedt, 2015) and 

readership coupling (Haunschild & Bornmann, 2015) networks on Mendeley have started to explore this 

networked dimension. However, a general conceptualization of the different types of network 

interactions between social media and science -and of social media as a specific type of interface 

between science and society- are still missing. The aim of this paper is to provide some systematic 

discussion on this point. We argue that the role of social media platforms in the "formatting" and 

curation of public engagement with science needs to be more proactively taken into account in the 

development of social media metrics (Marres, 2015). In social media, a variety of actors, including 

scientists, social marketing, and platform metrics themselves orient science communication towards 

specific ideals of spread-ability and intense circulation (attention bursts). While our concern is with the 

wider consequences of social media analytics in the envisioning of the science/society interface, our 

paper focuses on a specific analytic heuristic designed to militate against the above effects, which we call 

heterogeneous coupling. 

 

Heterogeneous couplings 

 

In bibliometrics, there are two basic couplings among scientific documents that are based on citations: 

bibliographic coupling and co-citation. Bibliographic coupling happens when two documents cite the 

same document(s). These documents are expected to be conceptually connected. Co-citation happens 

when two documents are cited by the same documents, also pointing to a conceptual connection 

between the cited documents. Figure 1 schematizes these two approaches. 

 

Figure 1. Bibliographic coupling and co-citation (source Wikipedia) 
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We argue that based on similar principles it is also possible to conceptualize similar network relationship 

for most social media metrics. However, considering the more diverse and heterogeneous nature of 

social media actors and events, these relationships could be seen as more heterogeneous couplings. 

Social media (like Twitter and Facebook) not only make available a more diverse range of media objects 

than citation analysis -it differentiates between sharing, tagging, mentioning and liking- but also, unlike 

science journals, constitute a kind of meta-platform where (among others) news media, policy reporting, 

industry promotion and science communication intersect. Thus, social media are heterogeneous twice: 

in the sources and in the reference formats.  

 

In this paper we define heterogeneous couplings as the co-occurrence of linkages based on social media 

environments and their different elements with scholarly objects.  

 

Twitter-based couplings 

 

In order to provide a first illustration of these heterogeneous couplings, we focus first on Twitter. In the 

first place it is important to describe the constitutive elements of tweets in order to discuss the couplings 

(Figure 2)  
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Figure 2. Constitutive elements of two tweets for heterogeneous couplings 

 
 

Figure 2 schematizes two tweets (1 and 2). Each tweet is produced by a different user (@user1 and 

@user2). Also, each tweet contains a series of elements:  

- Links to scholarly objects (URL1 and URL2), here as scholarly object we take the same approach 

as in (Haustein et al., 2016), including not only documents but also agents. 

- Links to external entities (URL3 and URL4), being links to external objects such as blogs, 

newspapers, other websites, etc. 

- Links to conversations, in Twitter this is indicated with hashtags (‘#’) allowing tweeters to 

broadcast their messages to broader audiences(beyond than their own followers). 

- Links to other Twitter users, these are mentions to other tweeters (using the affordance ‘@’ to 

mention any other user in the system). 

- Other elements (e.g. keywords, sentences, etc.) that can be included in the tweets. 

 

All these elements can be combined in different ways in the tweets and allow the determination of 

different types of couplings. In figure 3 we propose some examples based on Twitter, always considering 

linkages to scholarly objects. 
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Figure 3. Heterogeneous couplings based on Twitter 

 

 
 

Figure 3 shows how is possible to establish parallel types of couplings (based on the bibliographic 

coupling and co-citation models) but based on Twitter. Thus, we can talk about ‘Twitter coupling’ and 

‘co-twitter-ation’ when tweets are coupled by mentioning the same scholarly objects (i.e. the same 

papers)
1
. However, considering the length restriction to 140 characters in Twitter, it cannot be expected 

                                                           
1
 In technical terms, both the Twitter coupling and the co-twitter-ation are based on exactly the same matrix. The 

main difference would be in the perspective: Twitter coupling would have a strong focus on the linkages of the 
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that these linkages will be very strong. Another option is the ‘Tweeter coupling’ model (graphs on the 

second row), where Twitter users (tweeters) are coupled based on the number of common scholarly 

objects they have tweeted. Based on this model, a third type of analysis can be also established based on 

the coupling of other Twitter affordances (third row in Figure 3). An example is ‘hashtag coupling’, where 

hashtags are coupled based on the common scholarly objects they have been linked with. 

 

In parallel to the couplings we have the co-citation models. Thus, considering the co-occurrence of 

publications on tweets, we could talk about co-twitter-ation, where essentially publications (and their 

attributes, e.g. authors, journals, etc.) would be coupled by their occurrence in the same tweets, used by 

the same tweeters or linked to the same hashtags. This perspective is more focused on how scholarly 

objects are related through their co-occurrence in tweets or with Twitter affordances.  

 

 

Generalizing heterogeneous couplings: going beyond altmetric dependencies 

 

Previous examples have shown how it is possible to establish different types of couplings of co-

occurrence based on Twitter. Here, we formulate a general model that would transcend current social 

media tools (e.g. Twitter, Facebook, etc.) and that conceptually could be applied to most forms of social 

media interactions with scholarly objects, thus the network perspective wouldn’t be subject to the 

dependency on current social media tools (Haustein, 2016). In Figure 4 we present a general model of 

social media elements to generalize heterogeneous couplings (based on the initial model of Figure 1). 

 

Figure 4. General model of social media elements for heterogeneous couplings 

 
[1] E.g. a tweet, a Facebook wall post, a blog, a news media mention, a Mendeley saving, etc. 

[2] E.g. a tweeter, a Facebook user, a blogger, a news media journalist, a Mendeley user, etc. 

[3] E.g. links to (mentions of) publications, datasets, universities, researchers, etc. 

 

                                                                                                                                                                                            

tweets, while the co-twitter matrix would focus on the scholarly objects (i.e. how they are connected through 

simultaneous tweets). 
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In Figure 4, three main basic elements can be determined: 

- EVENT: this refers to a recorded activity or action which relates to a scholarly object (Haustein et 

al, 2016) from a social media interface. In other words, events are recorded interactions 

between social media agents and scholarly objects. They include all kinds of social media events, 

including (but not restricted to) tweets, blog posts, Facebook posts, news media items, etc.  

- AGENTS: entities that interact through the social media event. This includes Twitter users, 

Facebook users, bloggers, Mendeley users, etc. 

- STYLES OF ENGAGEMENT [AFFORDANCES]: this refers to the various forms of interactions 

happening between social media agents and the scholarly object(s). Most of these interactions 

happen through the different affordances available in most social media platforms (e.g. linking, 

hashtags, user names, etc.). 

 

Based on these elements it is possible to generalize the different couplings (Figure 5). As it can be seen, 

social media events, agents and affordances can be coupled based on their co-occurrence of research 

objects. Similarly, research objects can also be coupled by their co-engagement with social media events, 

agents and/or affordances. 

 

Figure 5. Generalization of heterogeneous couplings for social media metrics 

 
 

Looking forward 

 

This paper presents a preliminary conceptual discussion of models of heterogeneous couplings between 

social media and scholarly objects. The understanding of these couplings can open the opportunity for 

the development of applications and analysis on the interactions between social media actors and 

science. In Annex 1 we present some practical examples, the first one on the Tweeter coupling of 

tweeters active on Altmetric.com and the second one on the coupling of journals based on co-tweeter 

relationships (i.e. publications from these journals are co-tweeted by the same tweeters. Future research 

will focus on the discussion and operationalization of more of these applications. 
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Annex 1. Practical examples of heterogeneous couplings 

 

Tweeter coupling 
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Co-tweeter-ation (journals)

 
 

 


