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Abstract 

In this thesis I use online settings to explore how descriptive and emotional forms of 

meaning-making interact in non-professional discussions around óscienceô. Data was 

collected from four participatory online fora, from March 2015 to February 2016.  Posts and 

comments from these fora were examined through discourse analysis, supplemented by 

interviews with participants and computer-aided text analysis, over the period August 2015 

to August 2017.  Theoretical background drew on Science and Technology Studies (STS) 

and Fan Studies (FS), to examine how science was presented in both descriptive and 

emotional terms. 

There were two main findings.  Firstly, discussions were shaped by an expectation that 

members should respect mainstream scientific consensus. In a manner familiar from STS, 

participants treated claims which went against scientific consensus as incorrect or non-

credible.  Responses also showed emotional aspects which shaped participation.  Respect 

for scientific consensus facilitated social bonding and expression of community values, while 

disrespect was met with anger and/or ridicule.  Through normalisation of such behaviour, 

scientific authority was maintained by communal sanctions rather than accredited expertise. 

The second main finding was a distinction between two forms of discourse, which I refer to 

as musing and identifying.  In musing, participants focussed on specific phenomena, 

technologies and science-related concepts.  Emotional language in such discourse was 

generally positive, but explicit mentions of people were rare.  In identifying, participants 

reflected on processes of discussing and making/assessing claims; in doing so they 

foregrounded references to people.  Emotional references in identifying tended to involve 

frustration, concern, and scorn. 

These findings develop STS understanding of how engagement with science takes place 

outside of professional research, communication, and/or education; and, more broadly, how 

discourse around science can be shaped by emotional attachments and informal norms.  

This thesis also contributes a discourse analytic perspective to recent debates around the 

interaction of expertise and emotion online.  
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Glossary and Stylistic Notes 

 

Stylistic Notes 

ñDouble quote marksò indicate direct quotation; ósingle quote marksô indicate summarisation, 

paraphrasing, or using a term which is repeated at many points throughout a source.  This is 

necessary as, for ethical reasons (outlined in chapter 3, sec. 3.2), I cannot directly quote all 

threads studied in this thesis.   

All quotations are reported verbatim, with spelling uncorrected. 

Online material is referenced in-line, rather than as hyperlinks (except for image sources).  

Full information appears in the bibliography.  To avoid back-searching through any deleted 

posts (chapter 3, sec. 3.2.2), I do not provide hyperlinks for threads referenced in this thesis.  

Instead material is cited (subforum, thread title, date(s) material posted). Titles are 

referenced in truncated form; full titles appear in Appendix 3.   

 

Glossary 

Note: This glossary was constructed on the premise, used in this thesis, that concepts gain 

meaning through use.  Each listed description was constructed through engaging with uses 

of the word, and related terms, across multiple scholarly works; the final descriptions were 

written towards the end of this project, reflecting on how I had used these terms within the 

thesis.  This was particularly important given my reliance on two very different sets of 

literature (Science and Technology Studies, and Fan Studies). 

These descriptions are intended as clarifications to how they are used in this thesis, rather 

than strict definitions.  References illustrate works used to inform my understanding of the 

term; they should not be read as drawing definitions directly from the work, unless explicitly 

quoted.  The listed ócontrastsô are similarly intended as broad heuristics rather than hard 

oppositions.  For example, while I have listed óorganisationô and ónormsô as contrasts it would 

be possible to argue that norms are a form of organisation.  However, the aim of this 

glossary is to clarify how I understood the terms as I used them in the thesis. 



` 

18 
 

Affordance: A concept from media studies, which describes ñhow a medium or a tool affords 

uses to individualsò in ways which ñbecome part of the usersô perceptions of what actions are 

available to themò (Nagy & Neff, 2015, pp. 2, 5). 

Community: A group which is connected by more than shared geography or practices, but 

also through a sense of belonging and/or recognition of shared characteristics (Gibbs 2011; 

Tönnies 1957).  

Computer Aided Text Analysis: Computer aided text analysis has been used for analysing 

extremely large amounts of textual data in both a quantitative and qualitative fashion.  Digital 

tools which algorithmically derive patterns in textual corpora ï for example looking for words 

which commonly occur together, or uses of positive/negative tone ï and producing outputs 

which display these patterns.  Used to guide quantitative and/or qualitative analysis 

(Hashimi, Hafez, and Mathkour 2015). Related: Text Mining.  

Construction:  Created of something (such as meaning, identity, or norms) during social 

interaction, in a manner shaped by features of the interaction.  Used in this thesis as a 

shorthand for ósocial constructionô (Berger and Luckmann 1966). 

Descriptive meaning-making:  defining, demarcating, representing, and/or interpreting a 

certain concept.  

Emotional meaning-making: engaging with a certain concept in a manner which 

demonstrates emotional significance, such as the creation of social bonds or constructing an 

identity within a community.   

Hedges: Linguistic features used to downplay objectivity, personal credibility, and/or force of 

views.  Examples include óthis is just my opinionô or óI may be wrongô (Baym 1996; Mulkay 

1985).  Related: qualifiers. 

Instrumentalism: The idea that scholarship should aim towards identifying problems and/or 

opportunities for improving social problems outside of scholarship ï including (but not limited 

to) education, communication, and democratic participation (Hills 2002; Jenkins and 

Shresthova 2012). 

Meaning-Making:  The process of making something non-arbitrary; giving a concept 

distinctive associations, whether by defining it or by attaching particular emotional 

significance to it (Douglas 1975; Saussure 1974; Wittgenstein 1953).  
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Non-Normative Participants: People who participate within a community, while behaving in 

ways which contravene community norms and thereby receiving social sanctioning (Bennett 

2009). 

Non-Professional:  Settings or behaviours which are not explicitly directed at producing 

professional outcomes; note these may include professional participants. 

Norms:  Implicit, uncodified expectations of behaviour, encouraged by responses from fellow 

participants (Bennett 2011).  Not to be confused with Robert Mertonôs use of ónormsô as 

ideals that a profession should aim for (Merton 1942; Mitroff 1974).  Contrasted with 

organisation.  Related: Expectations. 

Organisation:  Physical and/or social factors shaping interactions, which exist prior to and 

are relatively unchanged by those interactions.  Examples include the physical set-up of a 

dialogue event (Davies 2011) or the professionalisation of scientific institutions (Yearley 

1988).  Contrasted with norms. Related: institutions, governance, co-ordination. 

Participatory websites: Websites which allow users to create as well as consume content 

(Hughes 2012).  Related: Web 2.0. 

Phatic: ñA type of speech in which ties of union are created by a mere exchange of wordsé 

They fulfil a social function and that is their principal aimò (Malinowski 1923, 316).   

Post: An online message on a participatory website which begins a thread. 

Public Engagement with Science (PES):  A collection of practices and arguments, both 

scholarly and non-scholarly, directed towards encouraging multi-directional transfer of 

knowledge and perspectives between scientists and non-scientists (Bauer 2009; Stilgoe, 

Lock, and Wilsdon 2014).  Contrasted with Public Understanding of Science.  Related: 

Dialogue, Science in/on/with/for society, science-society relations. 

Public Understanding of Science (PUS):  A collection of practices and arguments, both 

scholarly and non-scholarly, directed towards encouraging transfer of knowledge and 

perspectives from scientists to non-scientists (Durant, Evans, and Thomas 1989; Miller 

1983).  Contrasted with Public Engagement with Science.  Related: Deficit Model. 

Response: A message on a participatory website which either responds to a post (a 

ócommentô) or to another response (a óreplyô). 
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Science communication:  The process of communicating material (such as knowledge, 

news, or perspectives) related to science, whether between professionals or from 

professionals to non-professionals (Bucchi and Trench 2008). 

Scientific Consensus: Used in this thesis to refer to views that are seen to be held as ófactsô 

by the majority of mainstream scientists.  Related terms: ñuncontroversialò science (Collins, 

1974, 1975), knowledge claims which have been ñstabilised as a factò (Latour & Woolgar, 

1979, p. 180). 

Social identity: ñthe individualôs knowledge that he [sic.] belongs to certain social groups 

together with some emotional and value significance to him of group membershipò (Henri 

Tajfel, quoted Hogg and Abrams. 1988, 7).   

Sanctioning: Forms of response to a participant, such as aggressive responses or jokes at a 

participantsô expense, which make further participation potentially difficult or uncomfortable 

for them (Baym 2000; Bennett 2009). 

Thread: Full list of responses below a post.  Can be ordered chronologically, by number of 

likes/votes, or through other measures. 

Topic Modelling: A form of computer aided text analysis; ña collection of methods and 

algorithms that uncover the hidden thematic structure in document collections by revealing 

recurring clusters of co-occurring wordsò (Törnberg and Törnberg 2016, 405). 

Values: Broad concepts which are held to be either intrinsically or instrumentally good by a 

group.  Examples discussed in this thesis include intelligence and open-mindedness. 
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 ñIn Science We Trustò 

1: Introduction 

 

 

 

Figure 1.1 shows a post from the Facebook page I Fucking Love Science (IFLScience).  This 

page began in 2012 as a space for a small group of friends to share ñbizarre facts and cool 

picturesò (Hudson 2012).  At the time of writing it has over 25 million subscribers ï ten times 

as many as the Facebook page for the magazine Scientific American, and twice that of Fox 

News.1  Below the post in Figure 1.1 is a comments thread, featuring over ten thousand 

wordsô worth of contributions from its (largely non-specialist) audience.  Some commenters 

display personal enthusiasm for the phrase ñIn Science We Trustò.  Others dispute the 

                                                
1 Values retrieved from www.facebook.com/IFeakingLoveScience/, 
www.facebook.com/ScientificAmerican/, and www.facebook.com/FoxNews/, 18 June 2017. 

Fig 1.1: Image from Facebook post ñIn Science We Trustò by Facebook page óI 

Fucking Love Scienceô, posted 12 March 2015. Retrieved from 

www.facebook.com/IFeakingLoveScience/posts/1060950617259282, 23 March 2015. 
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phrase, arguing science is antithetical to trust.  A few express support for world-views such 

as religion or spiritualism; these are met with ridicule, hostility, and accusations of being 

óunscientificô.  Many participants post jokes, ótagô friends to start a discussion with them, or 

express amusement and/or hostility towards other contributions.  In sum, this comments 

thread combines multiple representations of science with various expressions of emotional 

attachment and forms of social bonding.   

The research question of this thesis is: how are descriptive and emotional meanings 

constructed in online non-professional discussions about science?  This is an exploratory 

question, examining a setting (online non-professional discussions about science) and a 

phenomenon (ways in which emotion can shape discourse) which have not been widely 

examined within Science and Technology Studies (STS). I study participatory websites3 

such as IFLScience, as these allow access to interactions which occur outside traditional 

spheres of professional authority (Bennett 2011; Tkacz 2014).  The growth of participatory 

websites provides a challenge to STS, which has largely focussed on settings where 

professional researchers, communicators, and educators can maintain authority. 

I address relationships between science and emotion through the analytical frame of 

meaning-making.  When a concept is given ómeaningô it is distinguished from other concepts, 

and imbued with particular set of associations and significances (Saussure 1974).  STS has 

investigated ways in which óscienceô is represented, interpreted, and demarcated (Gieryn 

1999; Shapin 1995).  I refer to such processes as descriptive meaning-making.  I also go 

beyond STS in considering another form of meaning-making: the idea that if something is 

ómeaningfulô to someone, it has an emotional significance that distinguishes it from other 

concepts (Douglas 1975; Hall 1980).  I refer to this as emotional meaning-making, and study 

it by drawing on work from Fan Studies (FS).  In considering both descriptive and emotional 

meaning-making, I explore how the ways in which óscienceô is represented and demarcated 

are related to everyday emotional concerns (such as forming interpersonal bonds, 

constructing a social identity, or aligning oneself within a community of shared values). 

Over the course of addressing the central research question, I also considered the following 

subsidiary questions:  

                                                
3 Participatory websites, also known as óWeb 2.0ô, allow users to create as well as consume online 

content (Hughes 2012). 
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- How might existing STS analyses of descriptive meaning-making be applied to 

online platforms and/or settings which do not have clear authoritative identities and 

organisation? 

- Can recurrent patterns in emotional-meaning making be discerned in online non-

specialist discussions about science? If so, what factors shape these patterns? 

- What factors, if any, must be engaged with to specifically understand meaning-

making around science, as distinct from meaning-making around other concepts? 

 

These questions, and the thesis as a whole, contribute to STS scholarship an understanding 

of how engagement with science can take place outside of professional research, 

communication, and/or education; and, more broadly, how discourse around science can be 

shaped by emotional attachments and informal norms.  Such factors, though pervasive 

across many settings, have been not been examined in STS to the same extent as 

questions of professional autonomy and socio-political stakes (Davies 2014).  Such an 

examination is essential for understanding the growing phenomenon of participatory 

websites, where informal norms can play a greater role than traditional professional|non-

professional roles (Jenkins 2006b). 

A second intended audience for this work is, more broadly, academic and non-academic 

commentators on emotion and expertise in online discourse.  The data collection for this 

thesis took place from March 2015 to February 2016, and analysis August 2015 to August 

2017.  Commentators on Western politics have argued that this period saw a shift away from 

technocratic politics and into a ñpost-truthò era, in which expertise is valued less than 

emotional appeal (Forss and Magro 2016; Suiter 2016).  Participatory websites have been 

held up as one of the key factors in this shift, on the grounds that they encourage polarised, 

emotionally charged discourse at the expense of expert voices (Hendrickson and Galston 

2017).  However scholars of emotion have critiqued such binary contrasts between emotion 

and expertise (Barbalet 2001). This thesis provides a microsociological, discourse analytic 

examination of how expertise and emotion can interact to shape online behaviour. 

 

Structure of the Thesis 

I expand on the key terms of the research question and the intended contribution of this 

thesis in the literature review (chapter 2).  By contrasting STS and FS literature, I clarify the 

key distinctions between ódescriptiveô and óemotionalô meaning-making.  I also draw on FS 
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scholarship to raise issues faced in analysis of emotion-driven, relatively unregulated online 

settings.  I consider how key themes from STS studies of public engagement with science 

could be expanded upon by engaging with such settings. 

In chapter 3 I present the methodology guiding this research and the methods used to collect 

and analyse data.  This project followed a qualitative, constructivist methodology, which 

encourages a close focus on both social interactions and the context surrounding them.  I 

discuss my research methods and the decisions underlying them in this chapter, in addition 

to issues of ethics and data reportage.  In chapter 4 I introduce the four case studies in more 

detail, including elements of technical design, membership, and quantitative patterns of 

participation. 

In chapters 5-8 I present my empirical findings.  To maintain a clear focus, in each chapter I 

limit discussion to a specific form of meaning-making (descriptive or emotional).  In chapter 5 

I examine emotional meaning-making as expressed through the values, community bonds, 

and social identities on display within the case studies.  I draw on FS concepts to analyse 

how interactions both conveyed and were shaped by these forms of emotional meaning-

making.  In chapter 6 I focus on how descriptive meanings were presented through explicit 

characterisations of óscienceô and demarcated from non-science.  In chapter 7 I examine 

how descriptive meanings of science were implicitly constructed through recurrent uses of 

language.  Using computer-aided text analysis, I derive clusters of words which frequently 

appeared together.  In chapter 8 I consider how explicit expressions of emotion were related 

to contextual factors inside and outside of threads.   

In chapter 9 I bring together these findings to address my research questions.  I show how 

the findings of this exploratory thesis could inform further STS work into how everyday 

emotional factors can shape participation in science, and how emotion and expertise interact 

within online discourse. 
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ñCan I ask why you're trying to define 'what is 

a science community'?ò 4 

2: Literature Review 

In this chapter I contextualise the key concepts of this thesis ï emotional and descriptive 

meaning-making, online behaviour, and non-professional engagement with science ï with 

respect to previous work in Science and Technology Studies (STS), Fan Studies (FS), and 

other studies of online settings.  I begin section 1 with a brief contextualisation of emotion 

and its relation to science and the contemporary online environment.  I then introduce 

meaning-making, and contrast how this concept has appeared within STS and FS.  This 

draws out the distinction between ódescriptiveô and óemotionalô meaning-making.  In section 2 

I consider another contrast between STS and FS: differing views on whether academic 

research should be directed towards serving instrumentalist aims (such as improving 

knowledge transfer or democratic participation).  I address the implications of these 

contrasting approaches for my research topic. 

In sections 3 and 4 I consider two broad themes common to both FS and STS research into 

non-professional engagement with science: identity (section 3) and the structure of settings 

within which interactions take place (section 4).  In section 5 I reflect on the key themes of 

this literature review with respect to other STS literature which has engaged with similar 

themes.  In doing so, I aim to clearly delineate the proposed contribution of this project. 

Drawing on two very separate fields of scholarship can lead to ambiguity in the use of key 

terms, and discussing online settings often involves neologisms.  I have therefore provided a 

glossary in the front matter of this thesis. 

 

2.1 Emotional and Descriptive Meaning-Making 

This section outlines the key concepts within my research question.  I begin by briefly 

contextualising the approach to emotion taken by this thesis, particularly in relation to 

science and the contemporary online environment.  I then introduce the concept of meaning-

                                                
4 Interviewee XKCD-E. 
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making, and how this has historically been discussed in STS (section 2.1.2) and FS (2.1.3).  

In section 2.1.4 I draw out specific contrasts between the two approaches to meaning-

making.  I summarise these under the headings of ódescriptiveô and óemotionalô meaning-

making.  I conclude with a section (2.1.5) discussing this contrast in the context of more 

recent STS work on non-professional engagement with science. 

 

2.1.1 Emotion, Science, and Online Participation 

Science has often been contrasted with emotion.  Various commentaries on science have 

argued that emotions lead to biases, and that avoiding emotion is necessary for óobjectivityô 

(Merton 1942).  Other accounts have presented science as inherently based on emotion, as 

emotional attachments ï such as the desire to solve puzzles, or the hope of achieving 

recognition ï drive scientific investigations (Koppman, Cain, and Leahey 2014; Mitroff 1974).  

Outside of research, emotion has been presented as a driver for non-specialists to engage in 

self-directed learning of scientific knowledge (Bell et al. 2009).  Other accounts have brought 

out roles of negative emotions provoked by encounters with science, from feelings of 

unwelcomeness (Brickhouse and Potter 2001; Dawson 2014) to fear about the impacts of 

science (Giddens 1990; Turney 1996).  However STS has not, in general, engaged with a 

recent óaffective turnô which has greatly diversified scholarly accounts of emotion across 

multiple academic disciplines (Gregg and Seigworth 2010; Leys 2011).   

The relationship between science and emotion has implications beyond STS.  Contrasts 

between emotion and science, including associated attributes such as órationalityô and 

óobjectivityô, have shaped broader scholarly research and ideas of how to be an óexpertô 

(Barbalet 2001; Massumi 2002).  This has socio-political implications.  Depictions of 

unemotional experts and emotional people have been important factors in how modern 

societies are organised (Giddens 1991; Weber 1978)  Such questions have become 

increasingly prominent in the political context within which this thesis was produced.  Events 

such as the Arab Spring of 2010-2012, as well as the 2016 UK Referendum on EU 

membership and the US Presidential Election, have prompted discussions around the 

growing impact of highly emotive anti-establishment sentiment (Forss and Magro 2016; 

Suiter 2016).  Events of 2016 in particular have prompted a resurgence in Western media of 

rhetorical distinctions between rational óexpertsô and emotions of óthe peopleô (Dawkins, 

2017; New Scientist, 2016; for critique see Green et. al., 2016).  In 2016 the Oxford English 

Dictionary chose ñpost-truthò as their word of the year, defining it as ñrelated to or denoting 

circumstances in which objective facts are less influential in shaping public opinion than 
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appeals to emotion and personal beliefò (OED 2016).  In such accounts we see the familiar 

divide between óemotionô and óexpertiseô being reproduced. 

A new element to these discussions is the role played by participatory websites, particularly 

newer social media sites such as Facebook and Twitter.  These have been seen as tools 

through which emotion can be turned into mass action (Gerbaudo 2012; Papacharissi 2014), 

and for providing narratives which can bypass mainstream gatekeepers (Bartlett and 

Birdwell 2011; Jenkins 2006a).  Specifically regarding expertise, there have been concerns 

that digital media mean people seek information which appeals to them, and ignore óexpertô 

perspectives which challenge them (Hendrickson and Galston 2017; Mitchell and Weisel 

2014).  This, it is argued, has been facilitated by algorithms designed to show users content 

which will maximise their enjoyment (Bakshy, Messing, and Adamic 2015; Tufekci 2015).  

However other commentators have noted that older participatory websites, such as UseNet 

groups or email lists, can also create environments in which certain views are made to feel 

welcome and others are forced out through hostility (Baym 1993; Bennett 2013). Though all 

these specific concerns may have some force, scholars of emotion have criticised 

arguments which draw general binary divisions between emotion and such concepts as 

óexpertiseô, óobjectivityô, or óscienceô (Barbalet 2001; Sturdy 1988).  In particular, such 

generalisations do not account for how these concepts take on varying forms and uses in 

different social settings, as shall be discussed further in upcoming sections.  

The ways that emotions function in social settings has been studied by a range of disciplines 

(Gregg and Seigworth 2010; Sturdy 1988).  In this thesis I draw on approaches to studying 

emotion in online discourse from within Fan Studies (FS), as this discipline has a strong 

heritage of studying emotion in online communities.  FS is a scholarly discipline which 

explores fan activity around various cultural products including media, sport, and well-known 

individuals.  Since fans were early adopters of digital technologies, and as fan behaviour is 

largely motivated by emotional attachments to a particular óobject of fandomô, FS has been 

particularly active at examining how online settings can facilitate, shape, and display 

emotions (Booth 2010; Jenkins 1995).  Many approaches have been taken within FS for 

studying emotion, from the psychoanalytic (Hills 2005) to the ethnographic (Bacon-Smith 

1992).  In this thesis I consider how emotion is conveyed through online discourse (Baym 

2000).  This approach focusses on emotion not as a personal psychological phenomenon, 

but rather as a socio-linguistic phenomenon.  FS scholars argue that the ways emotion is 

expressed in discourse shapes and is shaped by communal expectations of particular fan 

groups (or ófandomsô), as shall be outlined in full in section 2.3 of this review.  This allowed 
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me to see how emotion was expressed through the same medium ï online discourse ï as 

representations and depictions of óscienceô. 

Questions around what óscienceô or óexpertiseô is, and how emotional attachments to such 

concepts function in social settings, can be subsumed under the wider analytical concept of 

meaning-making.  Meaning-making is the process of distinguishing a concept from other 

concepts, and imbuing it with particular set of associations and significances (Saussure 

1974).  Philosophers have noted that the ómeaningô of a concept cannot be reduced to fixed, 

universal definitions (Austin 1962; Putnam 1975).  Rather, meaning is made and re-made 

through interactions ï in Wittgensteinôs phrase, ñthe meaning of a word is its use in the 

languageò (1953, sec.43).  These works focussed on ómeaningô in the sense of definition.  

Social theorists have entangled this sense of ómeaningô with another ï the idea that if 

something is ómeaningfulô to someone it matters to them, it has a personal or communal 

significance that distinguishes it from other concepts (Douglas 1975; Hall 1980).  As with 

Wittgensteinôs notion of meaning, this sort of emotional significance should not be 

understood as a fixed or universal property; rather ñmeaning is contextualised.  It grows out 

of an affective set of experiencesò (Jenkins 2006b, 24).  In sum, how a concept is defined or 

represented can be related to how people relate to or draw emotional experiences from the 

concept, and how both of these are shaped by surrounding context.  In the remainder of this 

review I shall argue that such relations between these two forms of meaning have not been 

fully examined in relation to science. 

 

2.1.2 Meaning-Making in STS 

During the 1960s and 1970s it became clear to philosophers and sociologists of science that 

the question ówhat does science mean?ô was far from straightforward.  Philosophical debates 

around the óproblem of demarcationô had failed to produce a definition of science which both 

distinguished science from non-science and adequately represented real-world scientific 

practice (Lakatos and Musgrave 1970).  The sociological approach of Merton, which aimed 

to create a normative account of scientistsô behaviour rather than a descriptive definition, 

was also criticised for failing to account for examples when scientists contravened those 

norms (Merton 1942; Mitroff 1974).  However during the 1970s the terms of the debate 

shifted, as sociologists and historians of science critiqued the premise that science should 

have a single referent.  Drawing on the works of Wittgenstein, Douglas, and others, new 

groups of scholars took a constructivist approach to meanings of science (Shapin 1995).  

Constructivist approaches to meaning deny that there are universally right and wrong 
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meanings, and instead engage with actorsô interpretations of right and wrong meanings 

(Berger and Luckmann 1966).   

Scholars in the new field of Sociology of Scientific Knowledge (SSK) argued that the process 

of science does not have set órulesô. Bloor and Barnes in Edinburgh, and Collins in Bath, 

argued that any órulesô are constructed and re-constructed as participants carry out 

something they call óscienceô (Bloor 1976; Collins 1985).  Another emerging field, Laboratory 

Studies, anthropologically examined scientific practice in situ.  These scholars applied 

ethnographic principles of locally negotiated meaning to illustrate how professional scientists 

worked with context-dependent practices rather than any universal rules of scientific method 

(Knorr-Cetina 1981; Latour and Woolgar 1979).  Social historians of science illustrated the 

interpretative flexibility of science through examining periods of conflict, when opposed 

participants laid claim to being óscientificô in order to bolster credibility and acquire resources 

(Barnes and Shapin 1979; Shapin and Schaffer 1985).  The meaning of óscientificô was 

shown to be an outcome of these contests rather than set down in advance (Gieryn 1983). 

Constructivists also note how such labels as órightô and ówrongô are shaped by social 

contexts.  Though in theory individuals could all develop their own meanings of science, STS 

scholars showed that social contexts shape which meanings become socially expressed and 

shared.  For instance, the rejection of phrenology as a óscienceô in Victorian Edinburgh was 

determined by the political values of those with authority over university curricula (Shapin 

1979).  Similarly, beliefs in paranormal phenomena have been widely described as 

óunscientificô since the professionalisation of science in the late 19th century (Winter 2000).  

This representation means that contemporary professional scientists are discouraged, 

through attitudes of colleagues and threats to career prospects, from investigating 

paranormal phenomena ï  which further perpetuates the representation that such concepts 

are outside of science (Collins and Pinch 1979).  Labels such as ópseudoscienceô or 

óunscientificô are applied to the work of such outsiders, further denying them the credibility 

and resources which can be accrued by those with the status of óscientificô.  Gieryn refers to 

this process, where rhetorically demarcating óscienceô and ónon-scienceô results in 

monopolisation of authority and resources, as boundary-work (Gieryn 1983, 1999).  The 

general point is that the ability to describe oneôs actions and views as óscientificô is not 

determined by any qualities intrinsic to science but by more general social factors of power, 

authority, and social status (Collins 1983). 
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2.1.3 Meaning-Making in Fan Studies 

Fan Studies (FS) began from a similar starting point to constructivist STS scholarship, by 

critiquing overly prescriptive approaches to meaning.  However where constructivist STS 

critiqued attempts by scientists and philosophers to delimit a prescribed scientific method, 

FS critiqued mainstream media attempts to prescribe óappropriateô emotional responses to 

media products (Gray, Sandvoss, and Harrington 2007).  Many fan scholars trace the 

emergence of FS as a discipline to Jenkinsô 1992 work Textual Poachers (Bennett 2014b; 

Jenkins 1992).  This work used de Certeauôs notion of ópoachingô to show how readers take 

only the things that matter to them from texts, rather than those expected by the author or 

producer.  Jenkins set out this approach as a way to analyse fans as ñactive producers and 

manipulators of meaningsò and question ñthe ability of media producers to constrain the 

creation and circulation of meaningsò (1992, 23).  

The notion of ómeaningô employed within fan scholarship is not equivalent to that employed 

within STS. In particular, FS has shown less interest in demarcations of ófansô from ónon-

fansô.  While some early FS scholarship worked with a binary fan|non-fan distinction 

(Grossberg 1992; Jensen 1992), as the discipline has developed ñcultural judgment has 

become increasingly detached from the state of being a fan, [and] our attention shift[ed] to 

the choice of fan object and its surrounding practicesôô (Gray, Sandvoss, and Harrington 

2007, 5).  The ófan objectô might be a TV series, sports team, band, or similar; ófan practicesô 

include viewing habits, knowledge accumulation, content creation, and social activity.  

Meaning-making is used to refer to the process by which fans, through their engagement 

with the fan object, develop new personal and/or communal responses to certain motifs or 

themes.   

These responses may take the form of practices such as splicing together filmed footage or 

writing fan fiction (Green, Jenkins, and Jenkins 1998; Jenkins 1992).  Alternatively fans may 

learn new ways to interpret the object through communal viewing practices, a process 

Bacon-Smith refers to as bringing ñmeaning-pleasureò (Bacon-Smith 1992, 180ï86).  The 

use of ópleasureô highlights a second aspect of meaning-making in fan scholarship ï the 

emotional experiences underlying these practices.  For FS scholars, studying meaning-

making involves relating these emotional experiences to socially shared interpretations of 

the fan object.  For example, fans may use a soap opera as a catalyst for discussing 

personal experiences (Baym 2000).  Others may write and share fan fiction as an outlet for 

connecting with others who desire alternative narratives to those provided by official outlets 

(Penley 1997).  
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Meaning-making in fan scholarship follows similar social constructivist premises as the STS 

literature discussed in section 2.1.2.  While interpretations and emotional experiences of a 

fan object may seem highly personal, in practice the expression of meanings is shaped by 

the surrounding group of fans (known as a fandom). Jenkins refers to fans learning to óread 

the right wayô, a process of socialisation in which fans learn interpretative practices from 

those around them (Jenkins 1992).  However there is more to studying meanings in fandom 

than looking solely at how they learn to óreadô the fan object.  Fan objects provide a central 

point around which social interactions occur, but these interactions need not solely focus on 

the fan object. As Baym argues, ñtalking only about soaps impedes the groupôs ability to 

become a bunch of friendsò (Baym 2000, 130), while Hills has argued that a scholarly 

emphasis on the fan object risks over-rationalising the fanôs óchoiceô of an object (Hills 2002).   

The process of learning to interpret a fan object also includes understanding appropriate 

ways to engage with others in the fandom (Bacon-Smith 1992).  Examples include learning 

the extent to which physical admiration of performers is accepted or frowned upon (Clerc 

2000), or developing in-jokes about opposing teams in sports fandoms (Theodoropoulou 

2007).  An object may have multiple fandoms, which adopt different expectations of 

behaviour; for example the óEstrogen Brigadesô discuss Star Trek in an explicitly ófeminisedô 

fashion, in contrast to the ómasculineô spaces of many other Star Trek fandoms (Bury 2005).  

In sum, when fans develop shared conceptions of right and wrong meanings these refer to 

expected behaviour within a particular community, both when engaging with the fan object 

and with other fans.  

 

2.1.4 Descriptive and Emotional Meaning-Making 

Contrasts between the notions of ómeaningô employed in STS and FS are central to this 

thesis, and require elaboration.  The first key distinction is an interest in definition and 

demarcation.  As noted in section 2.1.2, constructivist STS scholars shifted demarcation 

from an analystsô problem (to be settled by philosophers) to an actorsô problem (to be settled 

by scientists); however they shared with earlier philosophical work the central question of 

what counts as science (Shapin 1995).  This focus on establishing what actors think science 

óisô or óshould doô is not limited to studying explicit definitions or demarcations of óscienceô.  

Constructivist STS has also considered how certain practices are deemed legitimate or 

illegitimate amongst professional scientists (Latour 1987) and located recurring patterns in 

how scientific work is portrayed (Gilbert and Mulkay 1984).  These studies showed that 

shared meanings of óscienceô could be constructed without explicitly defining óscienceô.  
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Nonetheless, all these works shared an approach of seeing meaning-making in a descriptive 

sense ï the ñattribution of selected characteristics to the institution of scienceò (Gieryn 1983, 

782).   

As noted in section 1.2, FS has largely moved away from questions of how ófansô are 

demarcated from ónon-fansô.  The same applies to the objects of fandom; there is little 

interest in how, for example, órealô Star Trek is distinct from ópseudoô Star Trek.  FS scholars 

have examined the notion of canon, material which is accepted as legitimate within a 

fictional universe (Hills 2015; Jenkins 1992).  However the processes by which canon 

becomes legitimate have not been explored as extensively as questions of how scientific 

claims become accepted as fact, which is a central question in much STS research (Fleck 

1979; Latour 1987).  When FS scholars discuss órightô and ówrongô meanings, the emphasis 

is on how fans respond to objects of fandom rather than on how these objects are defined or 

characterized (Bacon-Smith 1992; Bennett 2011).  Constructivist FS scholarship examines 

how sharing these responses construct communities, and how community norms in turn 

shape responses (Baym 2000).  Jenkins has described meaning as ñgrow[ing] out of an 

affective set of experiences, and is the vehicle for creating social connections with other 

peopleò (Jenkins 2006b, 24). In other words, for FS scholars the social construction of 

meaning does not refer to the development of shared descriptions or representations; rather, 

it refers to the emergence of shared emotional attachments and ways of expressing these 

within a community. 

These shared attachments are not necessarily expressed through explicitly emotional 

references.  As Hills has noted, straightforward statements of feelings towards fan objects 

are both uncommon and cannot adequately represent the emotional experience of fandom 

(Hills 2002).  Instead, emotional attachments and experiences are reflected in how fans 

interact with one another and create a distinctive community.  For instance, the emotional 

experience of soap opera fandom often involves relating oneôs personal life to plots and 

characters (Baym 2000).  Baym notes, in her study of the online fandom rec.arts.tv.soaps, 

how such emotional attachments are reflected in a normalised ñethic of friendlinessò in 

interactions (discussed further in sec. 2.3.1).  The shaping of social interactions by 

underlying emotional attachments is, of course, not limited to fandoms (Barbalet 2001).  

However fandoms, being collections of people brought together through emotional 

attachments to a particular object, provide particularly clear examples. 

In order to account for these differences, I shall refer to two forms of meaning-making.  

Descriptive meaning-making involves defining, demarcating, and/or interpreting a certain 

concept.  Emotional meaning-making refers to processes of engaging with a certain concept 
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in a manner which demonstrates emotional significance: examples include sharing emotional 

experiences with others, or constructing a sense of belonging within a community.   

This distinction is heuristic: all discourse involves both descriptive and emotional elements 

(Barbalet 2001).  I propose these labels as analytical frames, rather than as different forms 

of phenomena.  To give one example, the exclusion of parapsychology from professional 

scientific research has incorporated descriptive demarcations of óscienceô from 

ópseudoscienceô; it has also featured behaviours such as using humour and disapproval to 

make parapsychologists feel uncomfortable (Collins and Pinch 1979).  To analyse these 

behaviours as a form of descriptive meaning-making would involve examining how 

discomfort enforced the designation of parapsychology as ónot a scienceô.  By contrast, 

analysing them through the lens of emotional meaning-making would foreground questions 

around how the treatment of parapsychology reflects underlying emotional attachments to 

science.   

My argument here is not that STS scholars have ignored emotion.  Collins and Pinch (1979) 

have noted the role of ridicule and disapproval in enforcing the pseudoscientific status of 

parapsychology, while Gilbert and Mulkay have studied the role of humour amongst 

professional scientists (Gilbert and Mulkay 1984; Mulkay 1988).  However these have been 

largely treated as background contexts underlying such features as consensus formation 

(Gilbert & Mulkay 1984) or securing of authority (Collins and Pinch 1979; Secord 1994).  

One can find occasional references within constructivist STS to figures such as Mary 

Douglas and Clifford Geertz, who considered the community-forming elements of meaning-

making (Bloor 1976; Latour and Woolgar 1979).  However these accounts are not drawn on 

as extensively as those of Wittgenstein, who was concerned with meaning in the sense of 

building descriptions rather than emotional relations (Bloor 1976; Collins 1985).  Though the 

role of emotion has been acknowledged, constructivist STS accounts STS have framed 

meaning-making primarily in descriptive terms. Emotional aspects have therefore not been 

developed into detailed, contextualised accounts in the same manner as demarcations of 

óscienceô. 

 

2.1.5 Meanings in Public Engagement with Science 

In the previous sections I have focussed on STS studies of professional scientific practices, 

as it was largely through these that constructivist approaches to meaning-making emerged 

in STS.  However, as this thesis focusses on discussions occurring outside of professional 
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scientific practice, in this section I shall consider how meaning-making features in STS 

studies of interactions between scientists and non-scientists.  During the late 1980s and 

early 1990s constructivist studies of science-in-practice were increasingly drawn upon to 

examine the use of science in broader society (Jasanoff 1987; Yearley 1988).  Most notably 

Wynne ï a graduate of the Edinburgh Science Studies Unit, home of Bloor, Barnes, Shapin, 

and others ï took up the task of ñapplying sociology of scientific knowledge insights to the 

construction of scientific and political authority in public domainsò (Wynne 1992, 121).  With 

Irwin, Wynne brought the idea of meanings of science to their influential edited collection 

Misunderstanding Science (Wynne and Irwin 1996).  Wynne and Irwinôs key questions 

involved looking at the ñévarious ways [people] understand, interpret, and represent 

óscienceôò (Wynne 1992, 112) and ñhow do we understand what different public groups 

mean?é how are collective meanings constructed as representative meanings, in the public 

sphere?ò (Wynne 2014, 64).  In this, they were taking descriptive ideas of meaning-making 

outside of studies of professional science. 

Irwin and Wynneôs work played an important role in a movement STS scholars have called 

the ódialogic turnô, or the movement from Public Understanding of Science (PUS) to Public 

Engagement with Science (PES) (Lock 2011).  In PUS science communication was largely 

seen as one-way of transfer of knowledge from scientists to the general public; after the 

dialogic turn science communication was promoted as a form of dialogue between different 

scientists and other groups (Bauer 2009).  The work of Wynne and Irwin played a role in this 

shift by empirically demonstrating that audiences interpreted scientific knowledge in many 

different ways, disputing the PUS image of audiences as passive receivers of scientific 

knowledge (Gregory and Lock 2008).   

In this respect Wynne and Irwin can be seen as making a similar argument to Jenkins (1992) 

that audiences make meaning based on what matters to them, not what matters to the 

producers.  However where Jenkins saw fans as ópoachersô who circulated meanings 

outside of official control, Wynne and Irwin focused on the ways in which officials (scientists, 

policymakers, and communication professionals) disempowered non-official accounts of 

science by labelling them as ómisunderstandingsô (Wynne and Irwin 1996).  Both of these 

approaches continue to play a substantial role in contemporary research within their 

respective disciplines (Bennett 2011; Stilgoe, Lock, and Wilsdon 2014). 

The dialogic turn raised questions over the role of emotion in public participation in science.  

One of the central premises of PUS was that óto know science is to love itô ï in other words, 

that as people gain scientific knowledge they feel more positive about it (Turney 1996).  This 

account was problematised by studies finding that suspicions of professional scientific 
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research were not addressed by increased familiarity with scientific knowledge (Epstein 

1996; Gregory and Lock 2008).  UK surveys of Public Understanding of Science were 

replaced with Public Attitudes Surveys (OST/Wellcome Trust 2000).  These surveys 

developed a typology of attitudinal groups, such as óThe Concernedô and óConfident 

Engagersô, which accommodate variations in both knowledge of and feelings towards 

science (Ipsos MORI 2011).  However across these developments the processes of how 

emotions take on shared expression within particular social contexts ï the social 

construction of emotional meanings ï has not been examined in detail.  

It should also be noted that the prominence of ómeaningô within STS studies into PES has 

varied since Wynne and Irwinôs work.  In some ways, the dialogic turn decreased the 

attention paid to the question of what óscienceô means.  Where 1970s-1980s constructivist 

STS scholars opposed demarcationist philosophers of science, constructivist scholars of 

PUS and PES presented themselves as alternatives to survey research into public attitudes 

(Bauer 2009; Lock 2008).  Unlike demarcationist philosophers, survey researchers agreed 

that trying to pin óscienceô to a singular meaning was not a key issue (Miller 1998; Thomas 

and Durant 1987).  Discussions of ómeaningô therefore dropped out of scholarly discourse 

around PES (Wynne 2014).  At the turn of the century Yearley, a proponent of constructivist 

approaches to studies of science-in-public, wrote an article entitled óWhat Does 'Science' 

mean in the Public Understanding of Scienceô without once mentioning work on the 

interpretative flexibility of science (Yearley 2000).  Instead Yearley, like many of his 

colleagues, discussed the social construction of facts or knowledge, rather than of óscienceô 

as a concept (see also Irwin and Michael 2003).  Key questions since the dialogic turn have 

generally focussed on the questions around improving public influence in professional 

scientific processes (Stilgoe, Lock, and Wilsdon 2014) or surveying attitudes of public groups 

towards science (Bauer, Allum, and Miller 2007).   

However other recent STS work has re-opened questions around ways in which public 

groups interpret and represent óscienceô.  These works have largely focussed on mediated 

communication, including the growth of digital tools.  Nisbet has proposed that Goffmanôs 

notion of framing can be used to understand responses to scientific news (Nisbet 2009).  

Frames are ñschemata of interpretationò that ñhelp individuals negotiate meaning through the 

lens of existing cultural beliefs and world viewsò (p.44).  Nisbet locates recurrent frames 

across various public science debates, though Brossard argues these may have to be re-

considered to account for the influence of digital tools such as search engines (Brossard 

2013).  Studies of science blogs have also drawn on constructivist STS approaches to 

meaning-making, particularly Gierynôs concept of boundary-work.  Marie-Claire Shanahan 
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has described hyperlinks and comments threads as tools for ñbringing together diverse 

sources of information to create linked webs of meaningò (Shanahan 2011, 906).  These 

works suggest that digital tools are presenting new ways in which public groups make 

meaning from scientific information, as well as new spaces for scholars to investigate such 

processes. 

The opportunities presented by digital sites for studying meaning-making has been a 

particular concern of the emerging field of Issues Mapping, which draws on both 

constructivist STS and digital sociology.  Issues mapping scholars use digital methods to 

track the emergence of issues in public discourse and the formation of groups around them, 

particularly in highly visible settings such as Twitter (Marres and Gerlitz 2014).  Findings are 

used to analyse how public groups ñcan be characterized in terms of distinctive issue 

articulationsò ï or, in other words, how public groups form due to shared interpretations of 

particular socio-political issues (Marres 2007, 776).  Issues Mapping offers notable points of 

comparison with FS scholarship.  Both work on the basis that group identities are 

constructed around shared interpretations of things that matter to them (Marres and Rogers 

2005).  Both also engage with digital platforms as a tool for observing meaning-making in 

live social interactions (Venturini 2010a).  However a key point of contrast is that Issues 

Mapping focusses on engagement with socio-political controversies, an emphasis which is 

generally avoided (even criticised) by FS scholars.  The contrast between these two 

approaches goes beyond the case of Issues Mapping, as much STS research is heavily 

inflected by an emphasis on socio-political issues.  The potential implications of this contrast 

for this research is the subject of the next section. 

 

2.2. Instrumentalism 

In 1993, introducing the third edition of his work Against Method, the philosopher 

Feyerabend remarked on changes since the first edition (Feyerabend 1975, 1993).  He 

noted that ñmany intellectuals have adapted what they have learned at universities and 

special schools to make their knowledge more efficient and more humaneò (Feyerabend 

1993, ix).  FS scholars have argued against such approaches to research.  Hills has 

criticised a ñfantasy of academic power and a fantasy of the idealist transformation of 

societyò (Hills 2002, 81), while Jenkins and Shresthova  have pushed against attempts to 

ñinstrumentalize fandom [é] to turn what many of us do for fun into something more seriousò 

(2012, 1.9).  In this section I shall focus on such notions of instrumentalism, that scholarship 
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should aim to identify problems and/or opportunities for improving science-public relations ï 

including (but not limited to) education, communication, and democratic participation.   

This question of whether, and how, academic research should be used for instrumentalist 

aims shows an important distinction between methodological approaches in STS and FS 

literature.  I shall begin in section 2.2.1 by discussing how attempts to óinstrumentaliseô 

participation have shaped STS research into science-in-public.  In section 2.2.2 I introduce 

FS criticisms of such approaches in more detail.  In section 2.2.3 I consider these criticisms 

in the context of STS research into PES, particularly of online settings, in order to clarify and 

justify the stance of this thesis. 

 

2.2.1. Instrumentalism in STS 

Constructivist STS scholars of the 1970s and 1980s agreed with the philosophers of 

demarcation that óscienceô is a label with great cultural authority, and that uses of this 

authority should be examined  (Barnes and Shapin 1979; Popper 1963).  Constructivists 

took a critical attitude towards the power exercised by science in society, to an extent that 

they were sometimes accused of being antagonistic towards science ï a charge disputed by 

Shapin (1992).  During the dialogic turn this critical attitude to scientific authority took an 

explicitly politicised direction.  In particular Wynne (a member of the Network for Nuclear 

Concern) aligned his work more closely with the activism of the radical science movement 

than the intellectualism of many of his predecessors (Wynne, Antonsen, and Nilsen 2013, 

p.33).   

The work of Wynne and colleagues also reflected the constructivist STS approach of 

focussing on situations of disputes and controversy (Gieryn 1995).  Looking to the 

Misunderstanding Science project (Wynne and Irwin 1996), the choice of case studies drew 

almost exclusively on disputes:  the alleged contamination of livestock in Cumbrian farms 

(Wynne 1996b), perceptions of nearby hazardous industries amongst residents (Irwin, Dale, 

and Smith 1996), and patientsô understandings of a specific metabolic disorder (Lambert and 

Rose 1996).  Even studies which did not deal with obvious cases of dispute ï such as 

MacDonaldôs work on Londonôs Science Museum, and Mike Michaelôs narrative interviews 

with members of the public about their attitudes towards science ï still focussed on 

questions of empowerment and disempowerment (MacDonald 1996; Micheal 1996).  This 

emphasis has been de facto accepted in much STS work into science-public relations; as 
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Nowotny has retrospectively remarked, ñour collective tacit understanding was that public 

engagement with science had to do with linking science to politicsò (Nowotny 2014, 17). 

Recent scholarship on PES has argued that concepts developed within politically-inflected 

STS should be extended to (and by) studies which do not relate to policy (Davies et al. 

2009).  Nonetheless, such work still takes an instrumentalist approach of locating problems 

and/or opportunities for improvement in science-public relations.  Scholars have examined 

how power and social capital shape participation in public dialogue events (Davies 2011) 

and museum visits (Dawson 2014).  Studies of science blogs have considered how blogging 

networks can act as exclusionary spaces (Bell 2012).  Beyond specific settings, the concept 

of ódialogueô has been explored as a tool for improving science education (McCallie et al. 

2009); while the role of humour in science communication has been critiqued for the ways in 

which it can reproduce exclusionary social structures (Riesch 2015).   

Recent STS scholarship has argued that the prevalence of instrumentalist approaches has 

diverted attention away from certain phenomena and perspectives.  Davies has argued that 

analysis of PES events ñtends to take a normative perspective by outlining what should have 

happened in any particular processò (2014, 91); quoting Harvey (2009, 146) she argues that 

this misses the fact that such events can be ñsites of intense emotion, argument, tension, 

and humorò (Davies 2014, 94).  Similarly, Horst and Michael have suggested that science 

communicators and analysts tend to frame certain behaviours, such as joking around within 

an exhibition, as not óseriousô.  However for participants such behaviours may serve ñthe 

highly serious situated enactment of their social relations within a group of girlsò (Horst and 

Michael 2011, 300).  The disjunction between the perspectives of analysts and actors has 

broader ramifications for research.  Horst and Michael argue that science communicators 

and analysts may have been ñimplicitly letting pre-existing norms of proper scientific 

citizenship shape the reaction to unanticipated behavioursò (pp.300-301).  From a reflexive 

perspective, we should note that it is óreactionsô of analysts which ultimately shapes research 

outputs.  This raises questions of how a scholarôs perspective may shape how they 

understand the subjective emotional experience of participants.  Such questions have been 

explored extensively within FS literature. 

 

2.2.2 The FS Critique of Instrumentalism 

For FS scholars, instrumentalism raises complicated methodological questions with respect 

to the study of emotion.  To understand these concerns, we must first engage with broader 
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methodological debates within the discipline.  Many scholars enter FS by studying fandoms 

which they are members of, opening up questions of how personal bias could feature 

prominently within the discipline as a whole (Stein 2011).  In addition, early FS encountered 

some antipathy to ideas that academic scholarship could develop new óexplanationsô of fan 

behaviour which had not been considered by fans themselves; after all, such fans noted, 

there exists a long-standing tradition of reflective writing within many fandoms (Green, 

Jenkins, and Jenkins 1998).  A deeply reflexive questioning of the role of the scholar 

therefore runs deep within the discipline (Evans and Stasi 2014). 

Hills has applied such questions to the study of emotion.  He has disputed the idea that 

anyone ï whether fan or scholar ï can ever ñóexplainô and ójustifyô our own most intensely 

private or personal moments of fandomò (Hills 2002, 72).  He argues that all analyses of 

emotion are inevitably partial, and will to some extent follow from attachments of the analyst 

(pp.72-81).  This is a familiar argument within constructivist analyses of meaning-making, 

which argue that analysis is not a ódiscoveryô of meaning but rather a collaborative 

construction of meaning between actors and analysts (Charmaz 2000).  However this 

argument is compounded by the deeply subjective nature of analysing emotion, in which 

both actors and analysts may be influenced by attachments which they are unaware of 

and/or unable to fully articulate (Hills 2005).  The full extent of Hillsô óautoethnographicô 

stance has not been accepted by all FS scholars.  However his argument that understanding 

emotion can be compromised by unwarranted attention on instrumental issues has been 

largely taken up within FS (Evans and Stasi 2014; Stein 2011).  Gray argues that FS offers a 

counterpoint to media studies which see the ñills of neoliberalism and capital as the only 

things truly worth noting in academic workò (Gray 2011).  Jenkins has suggested that even 

well-resourced media conglomerates fail to grasp what their audiences see as ñmeaningful 

participationò because of instrumentalist concerns (around distribution and commodification) 

underlying their monitoring (Jenkins, Ford, and Green 2013, 177).  The central theme 

running through these arguments is that a scholar who looks at emotional meaning through 

an instrumental lens risks seeing different emotional meanings to one who rejects 

instrumentalism. 

However, this methodological stance does not entail a rejection of the social and political 

concerns which underlie instrumentalism.  The influential FS collection of Gray, Sandvoss, 

and Harrington opens with the question ñwhy study fans? [é] What contribution can the 

study of fans make to a world faced with war, ethnic conflicts, widening inequalityé?ôô (2007, 

1).  The answer to this question has varied somewhat throughout the history of the 

discipline.  Early fan scholarship largely portrayed fandoms as spaces for individuals 
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óOtheredô6 by society for their emotional attachments to media products (Jensen 1992; Jindra 

1994).  Scholarship of the late 1990s and early 2000s instead considered fandoms as 

shaped by the social, cultural, and economic inequalities of broader society (Gray, 

Sandvoss, and Harrington 2007; Harris and Alexander 1998).  Fan Studies has also 

engaged with the social and political engagements of fans themselves; whether in disputes 

with media franchises (Pearson 2010), as social activists (Jenkins and Shresthova 2012), or 

in drawing on social values espoused by their fan object (Bennett, 2013).   

However a distinction is drawn between instrumentalism as an aim of scholarship, and 

engaging with socio-political concerns as a contextual factor in analysis.  While pushing 

against an exclusive focus on the ñills of neoliberalismò, Gray argues that ñthose ills need 

charting, but they only scratch the surface of the depths of commentary we might offer on 

most mediaò (Gray 2011).  In sum, the FS argument is not that scholars should ignore 

instrumental issues such as exclusive social structures, unequal distributions of power, or 

lack of effective engagement between elites and non-elites.  Rather, the argument is that 

ódepth of commentaryô comes from understanding the relevance of those issues to the 

community under investigation.  In this thesis I aim to maintain the distinction between 

instrumentalism as an aim of scholarship, and instrumentalist concerns as one potential 

factor shaping participantsô behaviour.  I avoid adopting the former, while aiming to adopt the 

latter.  In the following section, I outline the particular relevance of this approach to STS. 

 

2.3 Identity: Between óA Prioriô and óConstructedô 

Within scholarship of digital media, a recurring question has been how online platforms 

shape the construction of identity (boyd 2014; Rainie and Wellman 2012; Turkle 1995).  In 

this section I examine how STS and FS literature has considered the topic of identity in 

relation to non-professional participation and online settings.  In section 2.3.1 I reflect on how 

contrasts between offline and online identity might apply to existing work on identity in STS.  

In section 2.3.2 I focus on how people adopt roles within interactions, focussing particularly 

on STS discussions of experts. 

 

                                                
6 óOtheringô is a term used within cultural studies, including FS, to describe the process of portraying 

certain people or types of people as separate to oneself (Hall 1997). 
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2.3.1 Identity and Participation  

STS has shown that the identity a person brings to a science-related interaction heavily 

shapes how they are able to participate.  Studies into long-term engagement with science 

have developed the concept of science identity, a ñconstruct that can explain an individualôs 

learning, meaningȤmaking, and actions as they confront science contentò (Fraser and Ward 

2009, 4).  Science identity has largely been developed in the context of understanding 

school learnersô trajectories into or away from science-related careers (Brickhouse and 

Potter 2001; Carlone and Johnson 2007).  Such studies have shown that a personôs science 

identity is significantly related to self-perceptions based on demographic factors of race, 

class, and gender (Brickhouse, Lowery, and Schultz 2000; Carlone et al. 2008).  This finding 

is corroborated by surveys of participation in science (both professional and non-

professional) which show a significant under-representation of certain demographic groups 

(Archer et al. 2013; Royal Society 2014).  This demographic patterning has been explicitly 

codified in the development of a óscience capitalô measure for ñunderstanding the production 

of classed patterns in the formation and production of childrenôs science aspirationsò (Archer 

et al. 2015). Though a diverse range of personal experiences shape peopleôs engagement 

with science, scholars of science capital argue that these must be considered with reference 

to relatively fixed demographic identities which participants bring to interactions (Dawson 

and Jensen 2011).   

The role of demographic identities is complicated somewhat ï though certainly not rendered 

irrelevant ï by the online setting, where participants can create pseudonyms and avatars 

(Turkle 2011).  This directs analytical attention onto the ways in which identity is constructed 

through text, and how this is shaped by social contexts.  Such contexts include expectations 

attached to demographic identities.  For example Baym argues that the non-confrontational 

óethic of friendlinessô of soap opera fandoms reflects both the emotional nature of soap 

operas and forms of social bonding associated with feminized7 spaces (Baym 1996).  

However, associations of soap opera audiences with stereotypes of working class women 

were rejected in many participantsô self-presentations (Baym 2000).  Another example 

comes from Jenkinsô (1995) study of an online fandom of Twin Peaks, a detective series 

                                                
7 Many FS scholars have drawn on Susan Herringôs distinction between ómasculineô discourse, which 

expresses objective and individualistic stances, and ófeminineô discourse which focusses more on 

building interpersonal links while playing down elements of competitiveness (Herring 1996).  Note that 

the distinction does not mean that individual men and women use different writing styles online, but 

rather that expectations of a groupôs gendered membership shape how people participate within that 

group. 
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directed by David Lynch.  The series provided fans with a space to construct identities as 

problem-solvers and/or experts in director Lynchôs other works.  This fandom featured a 

more competitive, masculinized discourse, in which the online setting was used to ñdeflect 

rather than explore personal questionsò (p.126).  In both cases, group and individual 

identities are seen as constructed through discourse; a contrast to the STS literature, in 

which identity is seen as embodied and brought to interactions.  However the way in which 

identities are constructed through text is still shaped by expectations attached to both certain 

fandoms and to broader demographic groups. 

 

2.3.2 Roles 

In addition to demographic identities, we can also consider the roles and functions adopted 

by people within interactions.  In engagement with science a key role is that of óexpertsô, 

most particularly professional scientific experts.  The 20th-century emergence of science as 

a profession ï with associated training, institutions, and resources ï has provided both tools 

and incentives for scientists to claim a monopoly over regulating meanings of science 

(Yearley 1988).  STS scholarship also considers other forms of expertise, including expertise 

in organizing decision-making settings (Irwin 2001), and forms of ólay expertiseô possessed 

by public groups (Wynne 1996a).  However the interaction between these different forms of 

expertise often results in scientists having greater power to shape dialogue (Davies 2011; 

Irwin 2006) and in any outputs produced (Smallman 2015).  Non-specialists may even 

downplay their own abilities to contribute, presenting their views as an ñadjunct, rather than 

an alternative, to expert dominance of discussion and decision makingò (Kerr, Cunningham-

Burley, and Tutton 2007, 407).  As with the demographic identities discussed in section 

2.3.1, óexpertô and ónon-expertô identities are set prior to the engagement. 

Within a fandom, fans may become recognised through their contributions for particular 

ñfannish functionsò (Hellekson and Busse 2006, 12).  These may take quite specialised 

forms, such as creating videos, artworks, or fiction, or codifying fan knowledge through the 

creation of glossaries or databases (Booth 2010; Jenkins 2006c).  Alternatively fannish 

functions may involve more general communicative skills, such as humour or an ability to 

facilitate welcoming discussions (Baym 2000).  While these roles may draw on experiences 

outside of the fandom, becoming recognised for a fannish function is a process of 

construction which takes place through interactions in the fandom.  These individual 

functions are co-created with features of the fandom.  For example, becoming recognised for 

a particular skill is related to expectations of what counts as óskilfulô within a community, 

whether re-interpretation of media products (Jenkins 1992) or interpersonal ability (Baym 
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2000).  Such performances also demonstrate the values and expectations of what makes a 

good discussion, which shapes behaviour within the fandom more broadly (Bacon-Smith 

1992; Bennett 2011).  Individual and group identity are thereby co-constructed.  

The contrast I have drawn between the two disciplines ï STS employing a rigid a priori 

notion of identity which people bring to interactions, versus FS considering identity as more 

fluid and constructed during interactions ï is oversimplified.  Both disciplines have 

considered how the two notions of identity can interact.  In STS the question of how an 

expert identity could be constructed through interactions has been fiercely debated (Collins 

and Evans 2003; Rip 2003).  Though cases in which public groups have effectively 

constructed identities as technical experts are rare, there are examples of great social 

significance such as activist AIDS sufferers (Epstein 1996).  At a more macrosociological 

level, STS work within the co-productionist idiom has shown how identities such as óscientistô 

and óthe publicô are constructed alongside institutions such as óthe stateô or óthe laboratoryô 

(Jasanoff 2004).  Equally, hierarchies within fandoms are shaped by features which fans 

possess prior to an interaction: examples include technical competence, recognition in other 

fandoms, and/or privileged access to the production team of a show (Hills 2015; MacDonald 

1998).  Despite these complexities, the division between óexpertô and ónon-expertô has been 

central to much STS research, and it is important to consider how this might function in the 

online setting.   

I suggest there is a gap in research on the topic of the identity of a óscientific expertô might be 

constructed within online discussions.  Many of the most studied forms of engagement with 

science online draw on familiar offline forms of expert/non-expert divide.  Online newspapers 

(Allgaier et al. 2013; Fahy and Nisbet 2011) and science blogs (Ranger and Bultitude 2016; 

Shanahan 2011) are still largely written by professional scientists and science journalists, 

while citizen science projects are designed and run by scientists (Grey 2009; Haklay 2013).  

When audiences have been addressed these have often taken the form of an 

undifferentiated non-expert group (Kouper 2010), an ñimagined audienceò  (Bell 2012) of the 

blogger, or else readers who are also themselves bloggers or journalists (Riesch and 

Mendel 2014).  However Hine has noted that construction of expert identity within science-

related discussions can challenge familiar notions of scientific expertise (2014).  In her 

analysis of headlice-related discussions on Mumsnet, Hine notes that the online forum 

replaces traditional forms of expertise ï the ñrole of formally appointed intermediaries such 

as healthcare professionalsò ï with ñmechanisms of filtering access to information sources 

which often include peers instead of formally credentialed expertsò (p.578).  Studies of new 

social media platforms, in particular Twitter, have shown how science-related debates can 
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be dominated by people with expertise in politics (institutional or activist) rather than domain-

specific knowledge (Hopke and Simis 2017; Newman 2017).  Such works illustrate that there 

are questions to be asked about the role and construction of different forms of science-

related expertise during online interactions. 

Building on the connections between STS and FS could also broadens STS notions of online 

identity construction beyond questions of expertise.  For instance Riesch and Mendel (2015) 

have shown the importance of being a humorous performer in interpersonal relations of the 

Bad Science blogging community.  Curtis (2015) has also noted the development of 

distinctive identities through the chat function of the citizen science website FoldIt.  Some of 

these relied on specific expertise in the FoldIt puzzles or programming knowledge to become 

a óteacherô or ótechnical expertô.  However a group known as the óhand-foldersô (players who 

eschewed automated tools designed to speed up puzzle-solving) were associated with less 

technical and more emotional factors ï they were described as ñcommittedò to an older style 

of problem-solving (p.174), and becoming ñreveredò by other players (p.108).  Such roles 

bring together a distinctive aspect of a science project (the fact that protein folding is a 

laborious task) with features of identity performance and communal recognition familiar from 

FS literature. We could similarly note that participants on the multi-project citizen science 

platform Zooniverse frequently join multiple projects of the same discipline, but rarely cross 

disciplines (Luczak-Rösch et al. 2014).  There are questions to be asked about how 

professional identities and disciplinary divides may play a role in socialising and the 

formation of communities. 

 

2.2.3 Instrumentalism and Online Engagement with Science 

Studies of public engagement with science online have generally taken an instrumentalist 

approach.  Recurring questions have included how the internet can benefit multi-directional 

transfers of knowledge (Cacciatore, Scheufele, and Corley 2012; Trench 2008) or open new 

possibilities for non-expert participation in science (Grey 2009; Shanahan 2011). Studies of 

non-expert participation, such as comments threads or Tweets, are often focussed on socio-

political issues such as pollution (Delos Santos and Shanahan 2012), animal 

experimentation (Laslo, Baram-Tsabari, and Lewenstein 2011), or the effect of uncivil 

comments on online science discussions (Anderson et al. 2013).  Newer online platforms 

such as Twitter have largely been analysed using case studies with high socio-political 

stakes, in particular climate change (McKinnon et al. 2016; Newman 2017) and new 

technologies (Veltri 2013). Alternatively, such platforms are framed as tools to help scientists 
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and science communicators share knowledge more widely (Wolf 2017; Yeo et al. 2017).  

While such studies are important, I argue that these instrumentalist framings are potentially 

limiting for two reasons.  The first relates to the empirical choices of topics to focus attention 

upon.  The second is a methodological problem around how STS scholarship addresses the 

study of non-specialist engagement.  I shall address each in turn. 

Instrumentalist framings can draw attention away from phenomena which do not directly 

address the issues under investigation.  For instance Trench (2012) found that popular blogs 

about climate change achieved a higher-than-average comment count, but so did blogs 

about theoretical physics ï and ñparadoxically in aspects of that discipline where there was 

very little of obvious public value at stake in commercial, ethical or political termsò (p.281).  

However Trench does not analyse this finding further, focussing discussion on the climate 

debates.  In Delos Santos and Shanahanôs study of online newspaper comments (2012) any 

comment which did not refer directly to the articleôs discussion of oil sands was not analysed, 

leading to an exclusion of 75% of the comments.  However Baym (2000) has noted how 

lengthy off-topic discussions known as óTANsô (short for tangents) ï which can involve 

anything from extended jokes to sharing of personal worries ï3 play an important role in 

shaping wider communal norms, a topic I shall discuss further in section 2.4.   

STS studies of science online have shown various forms of behaviour which could be 

fruitfully explored outside of an instrumentalist framing.  For instance studies of online citizen 

science projects8 have found that features such as sociability and identification with a 

community are appreciated by participants (Jennett et al. 2013; Nov, Arazy, and Anderson 

2011).  In an analysis of the citizen science project FoldIt, Curtis noted that ñin addition to 

these technical discussions, players use the global chat to get to know one another by 

discussing more personal topicsésuch as our families, jobs, and hobbiesò  (2015, 105).  

Studies of science bloggers by Bell (2012) and Riesch and Mendel (Riesch and Mendel 

2014) hint at the important role of community amongst science bloggers ï one of Bellôs 

interviewees states that ñI'm always grateful for the larger science blogging community. I live 

for those little óNice postô commentsò (p.255), while Riesch and Mendel note the importance 

of mutual respect amongst community members (pp.8-9).  A study of the hashtag 

#DistractinglySexy, aimed at highlighting sexism within professional science,9 found that the 

most-cited benefit was the creation of a supportive ad hoc community, in which women could 

                                                
8 Citizen science refers to ñforms of organized research in which members of the public engage in the 

process of scientific investigationsò (Bonney 2012). 
9 The hashtag was a response to comments by the prominent biochemist Tim Hunt that the ñtrouble 

with girlsò is that ñthree things happen when they are in the lab: you fall in love with them, they fall in 

love with you, and when you criticize them they cryò (Ratcliffe 2015). 
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identify with others who shared similar experiences (Golbeck, Ash, and Cabrera 2017).  

These studies analyse such features in instrumentalist terms of attracting and retaining 

audiences to citizen science projects, or in dealing with issues of exclusion within 

professional science.  Nonetheless, they suggest there is potential for analyses of how a 

sense of community shapes and is shaped by different forms of engagement with science. 

The second concern with respect to instrumentalism is a broader methodological one, 

around how STS scholarship frames digital participation.  For instance, Trenchôs argument 

that an interest in topics where ñlittle of obvious public value [is] at stakeò (Trench 2012, 281) 

is ñparadoxicalò builds on a long-standing notion in studies of science communication that 

topics of public interest are largely those with high ónews valuesô ï factors such as topicality 

or high stakes, which drive mass media reportage (Gregory and Miller 1998).  However FS 

literature raises questions as to how paradoxical Trenchôs finding is, arguing that topics of 

interest depend heavily on the group in question (MacDonald 1998).  In section 2.1.5 I 

discussed how Nisbet (2009) has used Goffmanôs notion of framing to analyse depictions of 

science in the public sphere.  However each of Nisbetôs frames is presented by how it 

ñdefines [a] science-related issueò (p.46).  Methodologically this work has focussed attention 

on how existing frames can be used by actors to take stances on contested views ï arguing 

that ñscience debates are little different from political controversiesò (p.42) ï rather than how 

meanings are socially constructed by actors, and shaped by contexts outside of the 

contested topic. 

I also noted that the project of this thesis shares many interests with the field of Issues 

Mapping, which uses digital tools to examine how public groups form around shared 

interpretations of particular socio-political issues.  However Issues Mapping is an explicitly 

instrumental field, developed to address questions of democratic participation (Marres 2007). 

The issues studied include public participation in carbon accounting (Marres 2011), and 

climate change (Marres and Gerlitz 2014); methodologies build on previous STS work in 

ócontroversy analysisô ócontroversiesô in general (Marres 2015; Venturini 2010b).  Public 

debates are defined as ñsituations where actors disagreeò but the selected disagreements 

are solely around questions of policy and social wellbeing (Venturini, 2010, p. 796).  This 

does not acknowledge the fact that many online actors disagree about non-political subjects, 

and moreover that such disagreements may reveal how participation is shaped by issues 

which matter to actors (Bennett 2013; Bury 2005).  Methods such as óhashtrackingô, 

(selecting and following particular hashtags, particularly on Twitter) can risk directing data 

collection entirely towards content which is explicitly aligned with instrumentalist issues, and 

cutting out broader discussions (McKinnon et al. 2016). Issues Mapping takes an extremely 
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reflexive approach to digital research, arguing that empirical work should be used to develop 

ñnatively digitalò research methods (Marres and Weltevrede 2013).  Such approaches have 

been taken up by digital social scientists beyond the field of STS (Rogers 2013).  

Approaches to instrumentalism and non-instrumentalism within STS work on digital 

participation could therefore act to shape digital research more broadly. 

In sum, I suggest that an instrumentalist drive limits STS studies of how people construct 

emotional meanings of science.  This is a problem which cannot be solved by broadening 

the range of empirical phenomenon studied within STS, but calls for a methodological 

departure from instrumentalism.  Nonetheless, as I discussed in section 2.2.2, even non-

instrumental approaches to scholarship should engage with instrumental factors as contexts 

which shape participation. 

 

2.4 Shaping of meaning: Between Organisation and Norms 

As noted in section 2.2, analysing social construction of meaning requires understanding the 

processes by which some meanings become shared - the social in social constructivism.  In 

this section I begin by drawing a contrast between the STS focus on how meanings are 

shaped by forms of organisation, both physical and social.  I contrast this with the FS focus 

on informal norms which continually shape and are shaped by participation.  One aspect of 

such shaping is that certain forms of meaning-making are excluded or inhibited.  A key 

question is how apparently óexcludedô meanings can impact upon more socially accepted 

forms of meaning-making.  I consider this further in section 2.4.2. 

 

2.4.1 Organisation and Norms 

STS scholars have noted that the authority of expert identities is supported by the 

organisation of settings within which interactions take place.  By óorganisationô I mean 

physical and/or social factors shaping interactions, which exist prior to and are relatively 

unchanged by those interactions.  For example Davies (2011) illustrates how the 

arrangement of PES events ï such as the division between experts on a stage and audience 

on a floor, or access to microphones ï gives experts much greater power to control 

discussions.  Topics to be discussed are usually set in advance by professional experts, 

often working on a premise that ótechnicalô scientific topics are not part of the agenda (Irwin 

2001).   
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Such organisation can be hard to enforce in online platforms, where pseudonymity and lack 

of spatial co-presence make traditional methods of enforcing rules difficult.  There are 

distinctively online techniques such as moderators banning user accounts.  However these 

can be circumvented by users creating new accounts, or risk being accused of heavy-

handed authoritarianism by other group members (Bennett 2011).  If enough members 

choose to behave in a certain way, even longstanding hierarchical structures within fandoms 

can be overturned (Baym 2000).  When discussions move into unexpected or unwanted 

areas it can be challenging to direct the discussion back onto the óintendedô topic (Bennett 

2013).  And if going against the expected behaviour of a fandom proves too difficult, fans 

can start an alternative fandom around the same object (Clerc 2000).  This is not to argue 

that fandoms are óanything goesô spaces of total freedom.  As noted in sections 2.2.2 and 

2.3.1, FS scholars have shown that fandoms reflect expectations of society at large.  

However, the online setting does require a re-consideration of how expected behaviour is 

enforced. 

FS scholars examine how online fandoms are regulated by norms: implicit expectations of 

behaviour, encouraged by responses from fellow participants (Bennett 2011).10  Rather than 

having oneôs contribution written out by bureaucratic procedures, or discounted by figures of 

accredited authority, fans who transgress these norms find themselves sanctioned by 

disapproval, insult, or group ostracization (Baym 2000; Bennett 2009).  An important feature 

here is that norms are shaped by the object of fandom and how members interpret it.  This is 

not to say that norms are entirely determined by the object of fandom; we saw in section 

2.3.1 how alternative ómasculineô and ófeminineô fandoms have emerged around the fan 

object of Star Trek.  But features of the fan object can nonetheless be reflected in the norms 

of fandoms.  For example Jenkins notes the importance of Star Trek producer Gene 

Roddenberryôs socially progressive views in fan interpretations and re-interpretations of 

episodes (Jenkins 1988), while Bennett has shown how discussions amongst fans of the 

band R.E.M. reflect liberal values held by the musicians (Bennett 2009).   

Fandoms can develop their own communal approaches for dealing those whose behaviour 

runs counter to these values.  For instance, the R.E.M. fandom Murmurs regards 

discussions about band memberôs physical attributes as óunintelligentô, running counter to 

the intellectualism associated with the band (Bennett 2013).  Such behaviour has acquired 

the label of ódroolingô within Murmurs which, similarly to labels such as ópseudoscienceô (sec 

2.1.2), is used to visibly exclude different forms of meaning-making.  However, unlike 

                                                
10 This is not to be confused with ónormsô in the sense of normative ideals, used by Merton (1942). 
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pseudoscience, ódroolingô is a label arising specifically within the context of the Murmurs 

fandom.  Again, behaviour within fandoms is understood with reference to the fan object.  

One of the tasks of this thesis will be to examine how, if at all, the concept of óscienceô 

shapes norms. 

 

2.4.2 Excluded Meanings 

Science-related discussions are not only shaped by organisation within specific interactions; 

there are larger, longer-term social and institutional forms of organisation to consider.  The 

professionalisation of science has produced a series of institutions ï in particular 

laboratories, universities, and peer-reviewed publications ï which are largely considered to 

be authoritative producers of scientific knowledge (Yearley 1988).  Those already working 

within such institutions are expected to disagree with one another to a certain extent, though 

overturning widely held consensus is unlikely (Kuhn 1962).  However any attempts to 

produce óscientificô claims outside of these institutions are unlikely to be counted as credible, 

unless these are expressed as collaboration with professionals (Haklay 2013; Yearley 1988).  

Any such attempts which disagree with professional accounts are likely to be labelled as 

pseudoscience, greatly decreasing their credibility (Collins and Pinch 1979; Gieryn 1999).  

There have been examples of óalternativeô scientific research which have impacted upon 

professional science (Epstein 1996; Kaiser 2011).  However these are extremely rare.  This 

means that the pattern described in section 2.4.1 ï that the power to put meanings of 

science into wider circulation largely lies in the hands of professional scientists, facilitated by 

policymakers and science communicators ï also occurs on a much wider social scale. 

The story is somewhat different in FS.  There is certainly a divide between óofficialô 

institutions (writers, performers, media conglomerates) and fan audiences.  However the 

changing media landscape, and a gradual de-stigmatisation of the fan identity, has 

increased official institutionsô engagement with fan audiences (Gray, Sandvoss, and 

Harrington 2007; Pearson 2010).  The extent to which fan activity, for example the writing of 

fan fiction, can actually shape official production is complicated (Hills 2015; Jenkins 2006c).  

There are also cases in which official institutions threaten fan creativity with intellectual 

property law, though this too is becoming increasingly complex (Noda 2010).  The key 

contrast with non-specialist engagement with science is that fan activity produces a diverse 

proliferation of óalternativeô approaches to a fan object.  Unlike in disputes around science, 

such unofficial groups are not cut off from vital resources or positions of authority, and 
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óalternativeô accounts are not dismissed in the same manner as ópseudoscienceô or lay 

ómisunderstandingsô. 

This is not to argue that all interpretations are permitted within fan interactions; the role of 

norms, after all, is to encourage some forms of meaning-making and discourage others.  

However these apparently óexcludedô meanings can have influence within fandoms.  Bennett 

has illustrated that forms of social sanctioning which enforce norms need not lead to 

exclusion from the fandom (Bennett 2009).  She describes how ónon-normativeô fans still 

participate as individuals and/or as sub-groups within the fandom despite actively going 

against norms.  Such behaviour shapes the practices and self-presentation of normative 

fans, as they try to distance themselves from undesirable behaviour.  In the words of sports 

fan scholar Avra Theodoropoulou, ñéemotional investment in anti-fandom is significant to 

the construction of fan identityé the definitive mechanism of distinction to the outsider and 

enable[s] identification with the team.ò (2007, 317).  The ways in which fans sanction or 

óOtherô forms of undesirable behaviour are extremely valuable for both new fans and 

analysts to see, by contrast, what the fandom regards as desirable. 

There are numerous resources within STS for considering how opposition might shape 

desirable behaviour within science-related discussions. As noted by Gieryn, representations 

of science depend on a perceived óopponentô.  When the opponent is religion, scientists may 

emphasise the practical outcomes of science; presenting more metaphysical elements of 

science can be used to distance science from engineering (Gieryn 1983).  However STS 

scholarship, particularly of contemporary PES, has presented a certain conception of 

óscienceô (professional practices and institutions) as dominant and able to exclude other 

interpretations.  FS has examined how various alternative meanings circulate and collide 

outside of official spaces.  A key recurrent theme in this thesis is how these two different 

approaches to shaping meaning interact. 

 

2.5 Alternative STS Approaches 

This research works from the premise that STS could use online settings to explore the 

interplay of emotional and descriptive meaning-making around science.  Over the previous 

sections I have argued that, in order to do so, analysis should focus on the construction of 

identity during interactions, and the regulation of participation through informal norms. There 

have been previous STS accounts which have discussed ideas of meaning-making by 
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drawing on many of these ideas.  I therefore conclude this review by considering these 

accounts, to illustrate the distinctive contribution intended by this thesis. 

 

2.5.1 Informal Science Education 

A first example of STS work that has drawn on ideas of meaning-making which are not self-

evidently ódescriptiveô is research into Informal Science Education (ISE) ï education outside 

of formal settings such as schools or universities.  Rather than draw on the constructivist 

STS literature discussed in section 2.1.2, these works have built on ideas of meaning-

making from social psychology.  In their research on science museums, Falk and Dierking 

have defined meaning-making as ña constant process of relating past experiences to the 

presenté this process is at the root of all learningò (2000, 61).  Similarly a US-based report 

on ISE suggests that ñmeaning-making (i.e. interpreting experiences to give them personal 

significance) has become so central to descriptions of learning in informal environments that 

it is sometimes regarded as the essential learning behaviourò (Bell et al. 2009, 143).   

These studies engage with many of the themes I have raised in this review.  Firstly, ISE 

settings illustrate important roles for emotion and identity in motivating participants to 

undertake self-directed learning.  The Bell et. al. report (2009) presents ósix strandsô of 

science learning, noting that the strands relating to emotional experiences (strand 1) and to 

developing personal identities (strand 6) are especially worth considering in relation to ISE.  

The work of Falk ties emotional responses to forms of identity construction, relating learnersô 

motivations to their ólittle-Iô identities: ñidentities that respond to the needs and realities of the 

specific moment and situationò (Falk 2009, 73).  These more fluid identities relate to both 

more rigid demographic identities and the particular setting; for example, Archer et. al. 

(2015) noted that a socially disadvantaged family experienced feelings of disorientation and 

other-ness in an unfamiliar museum setting, while still enjoying the time as a family.   

The approach I take in this thesis diverges from ISE studies in two respects.  The emphasis 

on ólearningô is different to the approach of this thesis; as part of avoiding an instrumentalist 

framing I do not tie meaning-making to any particular conception of participation which may 

not capture participantsô self-conceptions of their activities.  For example, it is not clear that 

participants in TANs (sec. 2.2.2) would describe their activities as ólearningô.  Secondly these 

studies focus on emotion as individual motivations, rather than as social expressions.  

Nonetheless, ISE studies illustrate that understanding associations between emotion and 

engagement with science can be deepened by considering the interplay of identity 
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construction and social context. These studies also illustrate that such phenomena are of 

interest outside of online platforms, extending the potential relevance of this thesis. 

 

2.5.2 Science and Social Identities 

Some recent works within STS have raised questions of how to relate science to everyday, 

informal social behaviours.  The work of Horst and Michael (2011), in which they aim to 

account for unexpected participant behaviour within a science communication installation, 

has already been considered in section 2.2 (see also Horst 2011; Michael 2012).  There I 

discussed how their work has presented a challenge to instrumentalist framings of science 

communication, by noting a disjunct between analystsô and participantsô perspectives.  Horst 

and Michael argue that some behaviours ï teenagers playing with the exhibitôs CCTV 

camera ï could be dismissed as unimportant by analysts.  However such interactions are 

potentially very important from the perspective of teenagers trying to build and maintain 

social bonds (2011).  They introduce the analytical category of óidioticô to describe the 

teenagersô behaviour.  The label of óidiotô here is not a slur, but rather draws on Stengersô 

notion of the idiot: someone who does not participate in ways that can be meaningfully 

understood by those around them, forcing others to re-consider their assumptions of what 

counts as meaningful11 participation (Stengers 2005).  In considering óidioticô behaviour Horst 

and Michael address a concern I raised in section 2.4.2, that certain forms of meaning-

making can be written out of STS accounts of engagement with science.  We can raise a 

comparison with Bennettôs (2009) non-normative participants; by engaging with those who 

do not participate in expected ways (and responses to them), analysts can better understand 

more expected forms of participation.   

To better account for both expected and idiotic behaviour, Horst and Michael propose that 

we see science communication as an óeventô: ñthe coming together of different elements 

through which novel relations and identities can emergeò (2011, 286).  They argue that this 

encourages analysts to think how different meanings of óscienceô are constructed alongside 

ï and interact with ï different identities and forms of participation.  This approach addresses 

many of the arguments I have made in this review.  In the event, identities, social context, 

and meanings of science are constructed.  Moreover, the event can encompass both 

                                                
11 Recall from the discussion of meaning-making in sec. 2.1.1 that ómeaningfulô behaviour can be 

seen as the opposite of arbitrary, random behaviour. 
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descriptive and emotional meaning-making as interpretations of óscienceô and ósocietyô 

emerge alongside shared experiences and social bonds.   

Despite the close parallels between Horst and Michaelôs work and the intended project of 

this thesis, there is a disjunction which is important to mention.  I suggest that a potential risk 

of focussing on science communication as event is the downplaying of how events are 

shaped by their shared label of óscienceô.  The sorts of idiotic behaviours noted by Horst and 

Michael may have occurred irrespective of whether the installation was communicating 

science or another cultural concept.  However apparently óoff-topicô forms of participation, 

such as the TANs studied by Baym (sec. 2.2.2), can also be understood with respect to 

features of the object of fandom, in conjunction with broader social factors such as gendered 

expectations of audience behaviour.  A similar question ï what role does óscienceô play in 

these accounts ï can be asked of Falk and Dierkingôs work, which uses research on science 

museums to present arguments about museum visits in general (2000, 2013).  Similarly 

Jensen and Wright have argued against the introduction of a specific measure of óscience 

capitalô to research in science education, suggesting instead adopting Bourdieuôs notion of 

ócultural capitalô more broadly (Jensen and Wright 2015).   

The role of óscienceô in informal social behaviour has been studied by Riesch, with a 

particular emphasis on communal identity amongst professional scientists.  Riesch (2010) 

draws on the concept of Social Identity, defined as ñthe individualôs knowledge that he 

belongs to certain social groups together with some emotional and value significance to him 

of group membershipò (Henri Tajfel, quoted Hogg and Abrams. 1988, 7).  He relates social 

identity to Gierynôs concept of boundary-work, arguing that presentations of óscienceô and 

ónon-scienceô can be related to psycho-social phenomena of positively framing oneôs own in-

group and negatively stereotyping out-groups.  This brings together distinctive ideas 

associated with perceptions of science as an authoritative practice, and broader questions of 

how individuals align their personal identities with a surrounding community.  Riesch has 

explored these questions in relation to science-related humour (Riesch 2015) and to 

community formation within the Bad Science blogging community (Riesch and Mendel 

2014).  This latter study is of particular relevance to this thesis.  Through a study of 

comments threads,  Riesch and Mendel found ña wider community identification of the 

bloggers with science as a shared worldviewò (2014, 11).  In particular they note how 

Mertonôs norm of universalism provided a shared social value for the community.  This 

illustrates how online discourse can be a site in which associations with óscienceô can be 

studied in relation to community-forming practices.  



` 

54 
 

However the scope of Rieschôs empirical work is, at present, relatively narrow and focused 

upon professional or semi-professional settings.  Science-related humour is largely 

discussed, by Riesch and others, in terms of how it is used by professional scientists and 

science communicators (Pinto, Marçal, and Vaz 2013; Riesch 2015).  The Bad Science 

blogging community studied by Riesch and Mendel (2014) is a small, specific group; it 

combines relatively high (even professional) levels of expertise with a distinctively activist 

approach to science communication.  In this study I aim to consider how community 

formation interacts with ideas of science, in relation to a wider range of social contexts.  This 

informs my use of multiple case studies, as discussed in the next chapter.  However the 

broad finding that formation of community norms can be associated with factors related to 

óscienceô is one which this study aims to build on. 

 

Conclusion 

In this chapter I have contextualised the research question of this thesis with respect to 

literature from STS and FS.  I elaborated on each of the key themes of the question ï 

emotional and descriptive meaning-making, non-professional engagement with science, and 

online settings ï and how they have been addressed in previous scholarship.  I also 

examined contrasts between STS and FS literature, in particular around their differing 

depictions of online engagement, to delineate potential areas of exploration for this thesis. 

Drawing on studies of meaning-making within STS and FS (section 2.1), I clarified the 

distinction between the two forms of meaning I refer to in this thesis.  Descriptive meaning-

making is the defining, demarcating, and/or interpreting of a certain concept.  Emotional 

meaning-making refers to processes of engaging with a certain concept in a manner which 

demonstrates emotional significance, such as the creation of social bonds or constructing an 

identity within a community.  I argued that STS scholarship has focussed on descriptive 

meaning-making, but noted instances in which emotion has featured in these accounts.  By 

drawing on concepts from FS, I proposed that a greater engagement with emotional 

meaning-making could develop more detailed, contextually sensitive analyses of roles for 

emotion.   

The online setting provides opportunities and challenges for many STS concepts.  Questions 

of how interactions are shaped by the presence of experts (section 2.3) and institutional and 

social organisation (section 2.4) are central to much STS work.  However the pseudonymous 

and hard-to-regulate nature of many online settings, as illustrated by much FS literature, 
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may require some re-consideration of these ideas.  Online settings may also provide greater 

visibility to perspectives of non-professionals, which can be limited or downplayed in more 

organised settings.  I argued that to derive the full analytical benefit from these settings 

requires moving beyond an instrumentalist perspective, which emphasises the role of 

research in locating problems and/or proposing improvements to non-specialist engagement 

with science (section 2.2).  I aligned the approach of this thesis with FS approaches to 

instrumentalism. I aim to engage with the social and political problems illustrated by STS 

research into public engagement with science, but not emphasise these factors over others 

which may be of greater relevance to participants. 

I also suggested (section 2.5) that such research should draw on STS research into 

descriptive meaning-making in order to draw out features distinctive to emotional meaning-

making around science.  Throughout this review I discussed STS accounts of online 

engagement with science which suggest that features often associated with science, such as 

technical expertise and disciplinarity, play a role in shaping online participation.  The social 

constructivist approaches of STS suggest that any analytical approach of the form ówhat is 

special about scienceô should be treated with some caution. Nonetheless, by considering the 

interplay of descriptive and emotional meanings of science I aim to account for both the 

interpretative flexibility and distinctive features associated with science; just as an object of 

fandom can be interpreted in many ways, yet still play recognisably recurrent roles in 

shaping participation. 
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ñPredict, test, check for confirmation or 

refutation.  Egad!  It's science!ò 12 

3: Methods and Methodology 

This thesis examines interactions between emotional and descriptive forms of meaning-

making around science.  This involves understanding the context-specific details of social 

interactions, rather than quantifying recurring features.  In other words, this research took a 

qualitative approach (Robson 2011; Silverman 2001).  In this chapter I outline how I selected 

and used data from a collection of online case studies to address my research question.  

This is presented chronologically through five sections: case study selection, setting up 

ethical precautions, data collection, techniques for analysis, and reporting data.  In each 

section I combine relevant discussions of methodology, the theoretical and epistemological 

commitments underlying research approaches, with methods, the practices used to collect 

and analyse data. 

It should be noted that, for reasons outlined in section 3.4 of this chapter, variations of my 

analysis methods were used in different chapters.  I therefore defer discussions of specific 

sampling and coding procedures to the relevant chapters.  However, all chapters were 

based on the same basic pattern of carrying out constructivist discourse analysis of 

discussions based on thematic analysis across multiple case studies.  These are the key 

concepts which I shall introduce and reflect on this chapter. 

 

3.1 Online Settings and Case Studies 

The data for this thesis was drawn from four case studies of online fora designed for hosting 

discussions about óscienceô.  I begin this section by outlining the rationale for this approach, 

before introducing the selection criteria for my case studies.  I also provide a very brief 

introduction to the selected case studies, but as the case studies involved a variety of 

technical and social factors I dedicate chapter 4 to outlining each in full.  

                                                
12 Comment on the thread SkepticsSTM IMAP (Apr 2015). 
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3.1.1 Online Fora as Case Studies 

While my research question could be asked of numerous forms of social interaction, I 

focussed on the online setting.  In my literature review I argued that STS research has 

focussed too strongly on organised, high-stakes encounters between scientists and non-

scientists.  FS scholars have shown that online settings are a useful source of less 

organised, lower stakes encounters which permit a variety of emotional meaning-making 

(Evans and Stasi 2014).  Online settings also allow researchers to study ónaturalô encounters 

ï i.e. behaviour which occurs independently of the researcher, and is observed without the 

researcherôs presence causing disturbance ï which can preserve the informal, everyday 

nature of observed behaviour (Bultitude and Sardo 2012; James and Busher 2012).  The 

existence of multiple online communities, with different social norms and technical features, 

allows analysts to compare forms of online social interaction (Hine 2000).  Online 

interactions also generally leave a durable record, which can be preserved for detailed 

analysis of language choice (Herring 2004a).  Taken together, these features made online 

settings a valuables space for this study. 

Researchers must choose how to bound the online setting under investigation (Schneider 

and Foot 2005).  This can be accomplished in numerous ways, from focussing on the 

experience of individual users (Turkle 2011) to following key terms through multiple 

appearances (Marres and Gerlitz 2014; Papacharissi 2014).  In this project I was interested 

in the role of communal norms, and as such looked at social behaviour within online fora 

(Baym 1993).  This was an exploratory project, i.e. trying to develop new knowledge of an 

under-explored phenomenon rather than test existing hypotheses or theories.  I was asking 

how are meanings of science constructed, rather than questions of who joins online 

communities or what variants of online communities exist.  All these requirements leant 

themselves to a case study approach (Yin 2014).   

Various definitions of ócase studyô exist, which Thomas (2011a) subsumes into the most 

general: 

systems that are studied holistically by one or more methods.  The case that is the subject of 

the inquiry will be an instance of a class of phenomena that provides an analytical frame ð an 

object ð within which the study is conducted and which the case illuminates and explicates (p. 

513). 

The object in my case was the construction of emotional and descriptive meanings within 

discourse.  My decision to use multiple cases (or ósubjects of inquiryô) was taken based on 

issues raised in my literature review.  STS scholars have expressed concerns that analyses 
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of case studies do not draw wider conclusions which go beyond the case(s) under 

investigation (Irwin, Jensen, and Jones 2013; Stilgoe, Lock, and Wilsdon 2014).  As this was 

an exploratory project, I did not assume I could draw wider conclusions by reference to 

existing research.  Such circumstances pointed to use of multiple case studies in order to 

draw more generalisable conclusions.  

Though online settings are varied, there are factors which generally distinguish them from 

offline settings.  Online interactions often exhibit lower levels of politeness and empathy than 

face-to-face interactions, a phenomenon referred to as the óonline disinhibition effectô 

(Santana 2014).  Platforms can feature a range of affordances, such as options to combine 

text and images, and to communicate either synchronously or asynchronously (Boyd and 

Ellison 2008; Nagy and Neff 2015).13 These allow for hybrid forms of interaction not 

commonly seen offline, such as moving seamlessly from extended textual messages to real-

time image sharing (Jenkins 2006a).  Hyperlinks and multi-tab browsers mean that 

participants can instantly access (or be directed to) material elsewhere on the web, meaning 

that a single online text is part of a much broader network (Schneider and Foot 2005).  More 

recent social media sites are built around a ónewsfeedô, in which material from multiple 

sources ï friends, media outlets, pages a user has subscribed to ï are algorithmically 

combined in a single view (Bakshy, Messing, and Adamic 2015).  Engaging with such factors 

is necessary to analyse online interactions; it also provided opportunities to explore features 

which are novel to STS.  Nonetheless this research also aimed to draw out features of 

interaction which could feasibly be generalised beyond online settings, while being alive to 

the specificities of the setting. 

 

3.1.2 Selection of Cases  

There are many approaches to selecting multiple case studies.  Gerring (2007) suggests a 

typology of nine techniques.  Of these I have used extreme and diverse cases, which 

Gerring proposes as useful for exploratory research.  Extreme cases display the object of 

interest in an exceptionally strong form.  While my object of investigation ï discourse which 

displays emotional and descriptive meaning-making around science ï could occur in a range 

of online environments, I looked for settings in which these sorts of discussions were likely to 

                                                
13 In synchronous communication, participants interact in óreal timeô; in asynchronous communication, 
there may be extended breaks between turns (Schiek and Ullrich 2017). 
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appear regularly.  The criteria for selection were developed following arguments outlined in 

my literature review, and are presented in Table 3.1.  

Table 3.1: Selection criteria for case studies. 

 Feature Excludesé Reasoning 

A1 Sites which presented themselves as 

aimed at an audience interested in 

óscienceô, conceived broadly. 

Sites focussed purely on 

technology, medical 

sciences, or a particular 

scientific discipline. 

In order to study 

meanings of óscienceô 

as a broad concept.  

A2 Sites which did not incorporate 

distinctions between ócommunicatorsô 

and óaudiencesô, or óprofessionalsô 

and ónon-professionalsô, into the 

design of the websites. 

Blogs, online newspapers, 

and sites which require 

institutional log-in.  

To look at how 

meanings were 

constructed in the 

absence of formal 

organisation.  

A3 Sites which did not direct users to 

follow a particular goal. 

Citizen science websites and 

groups based around online 

educational courses. 

To provide an 

alternative to the 

instrumentalist focus 

outlined in the 

literature review.  

 

Selecting diverse cases means choosing cases which show variation across selected 

features which are relevant to the object of interest (Gerring 2007, 97).  The features I varied 

across the cases are presented in Table 3.2. 
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Table 3.2: Features varied across case studies. 

 Feature Reasoning 

B1 The size and rate of interaction 

on the page. 

Behaviour in an online group is influenced by size of the 

group and how frequently other people post (Preece, 

Nonnecke, and Andrews 2004; r/science meta 2014). 

B2 General level of scientific 

expertise within discussions. 

Scientific expertise is a major factor shaping even non-

specialist participation in science (see literature review, 

sec. 2.3.2); popular commentary on online engagement 

with science suggests that general level of scientific 

expertise is a significant factor in attitudes towards 

online science-related discussions (Maddox 2012; 

Thomas 2015).  

B3 Website platforms. Websites provide different affordances: technical 

features which allow users to interact with content in 

different ways (Nagy and Neff 2015). 

 

There were also some pragmatic concerns common to all groups.  Firstly, that the sites had 

sufficiently high membership and rates of usage that they would be unlikely to cease 

interaction during data collection.  Secondly, that the sites provided means to contact other 

users, so I could introduce myself to the moderators and interview users.  Thirdly, to avoid 

violating privacy, I chose sites which did not require creating an account to read material.  

Fourthly, that I was able to design web scraping software for the sites.  

I selected the cases in parallel rather than sequentially, i.e. all cases were selected prior to 

analysis rather than selecting later cases based on analysis of earlier cases (Thomas, 

2011a).  This maximised the limited time available for analysis of a large quantity of data.  It 

also ensured I was developing generalisable cross-case conclusions from an early stage.  

Searching, assessment, and selection occurred over January-March 2014.  Candidates were 

found by using search engines, asking for recommendations over Twitter and Facebook, and 

following up mentions in popular literature. 

Using the selection criteria outlined above I narrowed down potential options to four final 

choices, which provided a sufficient balance between variety and manageable quantity of 

data.  The selected case-studies will be discussed fully in chapter 4, but are summarised in 

Table 3.3.  
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Table 3.3: Summary of case studies. The reasoning and information used for these classifications are 

discussed fully in chapter 4. 

 

As noted in Table 3.3, each of these case-studies was one sub-forum within a larger forum.  

Each forum also included other sub-fora which were not focussed on science.  At points in 

this project these non-science comparison groups were useful as comparisons to elucidate 

features that were distinctive in science-related discussions.  Details will be discussed in 

chapter 4.  

 

3.2 Ethical Considerations 

Online research raises distinctive ethical problems, which must be considered in light of 

particular projects (Orton-Johnson 2010).  I therefore built upon key general ethical 

considerations from other internet researchers (Eynon, Fry, and Schroeder 2008; Sharf 

1999).  The two main ethical issues raised by this project were informed consent and 

protecting the identity of participants.  I shall address each in turn.  

                                                
15 I use óforumô to mean the broader website to which a participant must subscribe in order to 

participate, and óplatformô to mean the technical infrastructure upon which the forum is constructed.  

Facebook and reddit are constructed using technical infrastructures which are unique to them. 
16 phpBB is form of open-source language used to create web forums, discussed further in chapter 4. 

Case Study Size of membership 

across data collection 

(# active participants as 

order of magnitude) 

General level of 

scientific 

expertise 

Forum and 

Platform15 

IFLScience Very large (105)  Low Facebook 

r/EverythingScience Large (103) Medium Reddit 

XKCDScience Medium (102) High The XKCD Forum; 

phpBB16 

SkepticsSTM Small (101) Low The Skeptics Society 

Forum; phpBB 
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This project received ethical approval from the UCL Department of Science and Technology 

Studies before commencing data collection (reference number Z6364106/2015/01/10, see 

Appendix 1 sec.1 for a copy of the approval certification). 

 

3.2.1 Informed Consent 

Ensuring informed consent, i.e. that all participants were aware they were part of a research 

project and were given sufficient information to understand implications of the research, is 

generally considered a requirement for research on human subjects (Robson 2011).  This 

becomes complicated when studying large participatory websites, as getting informed 

consent from thousands of users can be problematic.  Also users who are prepared to give 

consent may be particularly open or confident in their internet usage, which can produce 

systematic bias (Andrews, Nonnecke, and Preece 2003).  Academic researchers must be 

careful not to leave detailed understanding of the internet entirely to other forms of 

investigations, such as market research, which do not always have as strong requirements 

for ethical approval (Savage and Burrows 2007).  However going to the other extreme ï 

arguing that óthe data is already publicô so consent need only play a minimal role ï can be 

risky as many users are unaware of the full implications of the data they post publicly 

(Zimmer 2010).  

My approach to these problems was to be guided, as much as possible, by users of my 

case-study sites.  Firstly, I contacted site moderators: users with higher privileges, used to 

enforce rules (e.g. by banning members or closing discussions).  Moderators are usually 

long-standing members of the site, and often considered to be socially exemplary figures of 

the community (Baym 2000; Wright 2007).  When trialling case-study sites I privately 

contacted the moderators to get permission for including the site in my study.  In doing so 

suggested I make a public post on the sub-forum.  I also asked the moderators for advice on 

how to ensure my posts could get maximum visibility without resorting to making the posts 

multiple times, which can be annoying for the community (Eynon, Fry, and Schroeder 2008).  

When contacting the moderators I included the proposed post, but made it clear that I would 

be open to changes.  

The post text read:17 

Hello, 

                                                
17 This is the post made on XKCDScience, though variations for other case studies were very minor. 
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I am a current PhD student doing research into online conversations about science.  I was 

hoping to use this forum as one of my case-studies - this would involve using only publically 

available information, and I shall never be reporting any personal information of users (even 

user-chosen pseudonyms).  I wanted to check this would be ok with you as a group; and also 

as an individual user, if you would be more comfortable with me not using your posts or 

comments please do let me know (preferably ASAP to minimise back-searching).  More 

information can be found at ucl.ac.uk/sts/students/marsh, in particular the 'what I am doing' 

and 'get involved' sections.   

Also, I was wondering if any of you would be willing to talk about your experiences of using 

this forum? I am interested in hearing about all sorts of use, from lurking to regular posting.  

This could be carried out through any medium you would prefer.   

Finally if any of you have experience using any other form of publicly available science-

focussed online discussion group - barring blogs, they're not included in my research for 

various reasons - I'd be very interested to hear about that.   

I am happy to chat further or answer questions, so please do comment below, I'm at oliver. 

marsh. 13[at]ucl. ac. uk, or try to PM me (though I'm not sure that feature of my account is 

authorised yet).  

Oliver 

As well as allowing participants to make suggestions on how to proceed ethically and/or opt 

out, this post was designed to recruit interviewees.  Providing a link to my departmental 

research profile, which I had customised to provide information about how data would be 

collected, stored, and reported, was a step I took following previous good practice in this 

area (Flicker, Haans, and Skinner 2004; Taylor 1999).18  In the post I aimed for a friendly 

tone in order to appeal to participants who treated the forum as a place for light-hearted 

leisure-time activity, and might have been put off by a more formal approach (James 2006).  

The results of discussions with moderators, and the effects of the public posts, varied 

between subfora and shall therefore be discussed in chapter 4.  

 

3.2.2 Protecting Identity of Participants 

Despite my efforts to make myself known, it is likely that only a small minority of my research 

participants were aware they were part of a research project.  I argue that I made 

                                                
18 A copy of the text from this page is provided in Appendix 1, sec. 2. 
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considerable efforts to absolve myself of the charge of deliberately hiding my presence 

(Eynon, Fry, and Schroeder 2008; Garcia et al. 2009) and also become informed of ethical 

issues that I had not previously considered (Zimmer 2010).  However, in the absence of full 

informed consent it was important to ensure I was using data in a responsible fashion.  

Following UCL STS ethical requirements, all data was stored in an encrypted and password-

protected offline hard drive.  Offline copies were made of all interviews (Taylor 1999), and in 

view of possible breaches of security interviewees were asked if they wanted me to delete 

the online versions (Eynon, Fry, and Schroeder 2008). 

A more complicated issue was how to report the data in an ethical fashion.  Analysis 

involved close engagement with specific linguistic choices, which would have been difficult to 

report without direct quotation.  While many people may use pseudonyms online, these 

should be considered as órealô as offline names as users may still wish to maintain an online 

reputation (Hine 2012) or may be identifiable from other information (Zimmer 2010).  

Quotations of online material can be traced to a username via search engines, thus 

counteracting anonymisation; this can be particularly problematic in situations where 

participants delete the original material to protect privacy, unaware that reproductions could 

be found in other locations (Eynon, Fry, and Schroeder 2008). Some participants expressed 

concerns at losing control over data which appeared in this thesis (discussed in the next 

chapter, sec. 4.5.2).  To minimise risk of post-hoc reconstructions of any discussions which 

appear in this thesis (through, for example, use of online archives), I identify quoted 

threads20 in the form (Forum, Thread Title, date(s) material was posted) rather than a URL. 

Due to the lack of moderator approval from IFLScience (discussed in chapter 4) I did not 

quote directly from IFLScience. For the other subfora I contacted any participants who I 

wished to quote, informing them of the thread and offering to provide further context if 

wanted. If I did not receive permission I either found a suitable replacement from a 

participant who had allowed me to quote them, or reported the interaction in a generalised 

and/or paraphrased fashion which would not allow the original to be located through search 

tools (or reconstructed if it had been deleted).21  The full breakdown of permissions 

requested and given is given in Table 3.4.  

  

                                                
20 A thread is a full list of comments and replies below a post. 
21 For these reasons, I adopt a stylistic convention of using double quote marks for direct quotations, 

and single quote marks for paraphrasing. 
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Table 3.4: Number of participants granting and not granting permission to be quoted, across subfora. 

 r/EverythingScience SkepticsSTM XKCD 

Granted below introductory post 0 5 10 

Granted on contacting 37 18 17 

Contacted but didn't reply 9 6 19 

Contacted and refused 1 0 0 

Opted out below introductory post 0 0 2 

Total Granted 37 23 27 

 

It should be noted that I made an active decision not to contact some of the participants in 

threads analysed for this thesis.  As the research progressed, a recurring theme which 

emerged was that some participants received extremely negative responses when they 

appeared in the subfora.  Below my introductory post on the Skeptics Forum, participants 

debated as to whether this should be seen as óbullyingô or ódebatingô (SkepticsSTM More on 

PhD Research, May 2016).  Participants from across subfora made me aware that some 

behaviour which attracted negative responses ï in particular, unclear writing and strong 

aggression ï has sometimes turned out to be related to problematic personal factors (such 

as heavy drug use or extreme personal aggression).  One member even reported being 

personally threatened over the phone by a fellow participant who they had criticised.   

This is a recognised problem of studying online subfora.  With minimised contextual cues, it 

is possible for researchers to unintentionally encounter distressing situations, and risk 

causing psychological or physical harm to both themselves and/or participants (Stern 2003).  

In order to minimise these risks, I did not initiate contact with participants who experienced 

regular negative reactions from other participants; they are therefore not quoted. This is 

potentially problematic, as such antagonistic discussions form a substantial part of many 

discussions within this thesis.  Though I endeavoured to remain personally neutral on all 

conflicts, I acknowledge that I engaged with one side in more detail than the other.  

However, I argue the potential ethical risks outweigh these concerns.  
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3.3 Data Collection 

I gathered data from discussion threads using techniques of web scraping, which converts 

online data into a more easily stored and analysed form.  I discuss how I approached web 

scraping in section 3.3.1.  In order to deepen my understanding of the subfora, I also carried 

out semi-structured interviews with participants.  This is discussed in section 3.3.2.  

 

3.3.1 Web Scraping 

Web scraping is the use of software to extract selected information from websites and 

reproduce it in a structured form which can be stored offline (Marres and Weltevrede 2013).  

There are existing web scrapers which could have been used to extract data from my case 

study sites.22  However researchers have noted a risk of using such devices, that algorithms 

can often be óblack-boxedô such that researchers have little understanding of how the data 

was produced (Boyd and Crawford 2011; Marres and Weltevrede 2013).  Therefore as part 

of this project I built my own web scrapers using the open-source programming code Python.  

As well as avoiding black-boxing of collection processes, this also allowed me to customise 

the tools as required for this project.  It should be noted that I am not an experienced 

programmer, and learned Python specifically for this project.  I therefore encountered minor 

technical errors, and refined the tools appropriately, over the course of the project.  Potential 

impacts of these errors will be raised when relevant, and fuller details can be found in 

Appendix 2.  However it is unlikely that errors in scraping tools impacted upon the qualitative 

analyses in this thesis: all threads used were checked against the original web pages, to 

ensure no contextual details had been omitted or captured incorrectly.   

Pilot tests of the scrapers established that roughly a monthôs worth of threads provided a 

balance between ensuring a sufficient variety of threads from the smaller case study sites, 

while avoiding an overload of data from the larger case study sites.  I selected three 

separate month-long periods, to ensure my data would not be dominated by any major 

topical occurrences.  These periods ï henceforth óscraped windowsô ï were March 2015, 

August 2015, and February 2016.23  Note that, for reasons outlined in Appendix 2 sec.1, 

                                                
22 See, for example, the Digital Methods Initiative (2013). 
23 Due to issues discussed further in chapter 4, I only have two scraped windows for 

EverythingScience. 
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some responses captured by the scrapers were posted outside of these month-long 

windows.24  A quantitative summary of the scraped data is given in Table 3.5. 

Table 3.5: Quantitative summary of data in each scraped window. Full details of how values were 

calculated are provided in Appendix 2, sec. 1. 

Time Period Subforum Number of 

posts 

Number of 

responses 

Total words 

responded 

March 2015 IFLScience 159 647,766 4.8m 

r/EverythingScience 290 1,729 74,887 

XKCDScience 44 837 106,344 

SkepticsSTM 30 389 28,119 

August 2015 IFLScience 504 1.14m 10. 4m 

XKCDScience 36 950 157,047 

SkepticsSTM 21 670 54,243 

February 2016 IFLScience 548 1.35m 11. 5m 

r/EverythingScience 345 1,645 59,426 

XKCDScience 58 4,669 622,444 

SkepticsSTM 28 1244 192,487 

 

As this research was exploratory, in addition to textual data I also scraped a series of other 

variables that could provide relevant contextual information.  These included the number of 

ólikesô a comment received (Facebook), how long a participant had been a member of the 

forum (Skeptics, XKCD) or other subfora they have posted on recently (reddit).  I kept the 

range of variables extremely broad, within ethical limits ï for example, due to privacy 

requirements, I did not scrape Facebook profile details for IFLScience participants beyond 

their name.  A full list of variables is provided in Appendix 2.  

                                                
24 This was particularly the case on XKCDScience and SkepticsSTM, where participants occasionally 
commented on posts which had been started years before.  The scraper downloaded full threads 
where any comment appeared within the scraped window.  To ensure full engagement with context, I 
analysed full threads rather than just the material which appeared within the scraped windows. 
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3.3.2 Interviews 

There were some potential problems arising from the multiple case study approach and 

limited scraped windows.  The multiple case study approach is in contrast to much FS work, 

which tends to carry out ethnographic studies of single cases (Evans and Stasi 2014).  FS 

scholars often study cases with which they have longstanding personal familiarity (Stein 

2011).  Some FS scholars advocate this method as it allows researchers to develop a tacit 

familiarity with subtle norms and community dynamics.  As Baym noted of her ethnographic 

approach, ñmy understandings and intuitions as a member guided this project at many 

stagesò (Baym 2000, 22). 

I was not strongly familiar with any of my case studies prior to the research.  I also did not 

follow discussions which were outside my scraped data; and I made the decision to avoid 

personally participating in subfora (except for below my introductory messages).  These 

decisions were made on both pragmatic and methodological grounds.  Pragmatically, while 

participation allows a researcher to gain a greater sense of what it means to be a community 

member and develop familiarity with the community, if done badly it can risk annoying the 

community (Eynon, Fry, and Schroeder 2008).  Learning to participate properly can be time-

consuming for a single case study, let alone multiple.  Methodologically, in this project I 

argue that the need for comparisons ï to address the criticisms of Stilgoe et. al. (2014) 

regarding lack of wider view across cases ï outweighed a need for detailed ethnographic 

understanding. 

However there were risks of drawing conclusions from sampled threads that might not be 

representative of the forum as a whole, or were affected by ignorance of longer-term history.  

The online setting also added an additional concern: while this project was based on 

investigating online discourse, offline factors may have played a role in informing how people 

participate online (Miller 2011).  I therefore used interviews to gain access to insider 

accounts.   

Once case-studies were selected and moderator approval gained I made a public post 

inviting users to participate in my research (see section 3.2.1).  When users contacted me I 

replied with a message providing a link to my research profile website, and gave a summary 

of information regarding use of data.  I also asked them which medium they would prefer for 

interviews (Bampton and Cowton 2002).  I suggested the siteôs own private messaging 

facility as a default, but also supplied my email address.  Most chose private messaging, a 
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minority opted for email.25  While I was open to other methods of contact, such as telephone 

or Skype, I did not suggest these and no participants requested them. 

The use of messaging and email led to asynchronous communication ï each participant 

replied when convenient, rather than immediately.  This approach had multiple advantages 

for this project.  In addition to being more convenient across differing time zones than 

synchronous communication, asynchronous communication allowed participants time for 

reflection (James 2006).  As my aim with the interviews was to provide a richer 

understanding of participation I often asked broad questions, for example ówhy is science 

important to you?ô.  It is likely that participants benefitted from time to reflect, as suggested 

by their often lengthy answers (sometimes including hyperlinked material).   

Interviews were semi-structured, in order to draw on my developing analyses (Silverman 

2001).  In the early stages of interviews, I relied more heavily on structured questions as 

these provided useful start points, and comparisons between answers helped me develop a 

broad familiarity with the case studies.  I developed the structured questions using three 

approaches.  Firstly, drawing on the specifics of my research questions: 

1.  How would you define science? 

2.  Why is science important to you? 

3.  What role does science play in your life? 

4.  What sort of characteristics come to mind when you think of a óscientific personô? 

Secondly, to provide complementary data which was not apparent from the scraped threads: 

5.  How did you end up using the forum?  

6.  What do you look for in an online community and how well does [forum] satisfy 

them? (based on Nonnecke, Andrews, and Preece 2006; Nonnecke and Preece 2001).  

7.  Do you use other online forums? If yes, do you participate differently in different 

forums & if so, why? (based on Nonnecke, Andrews, and Preece 2006; Nonnecke and 

Preece 2001).  

                                                
25 Four r/EverythingScience, three SkepticsSTM, and eight XKCDScience interviewees opted for 

private messaging; one SkepticsSTM and one XKCDScience interviewee used email. 
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8.  Do you seek out scientific information from the forums in general, or do you look 

for specific topics? (Based on early data analysis suggesting that different topics 

produce different discussions). 

9.  Do you engage with science through other means/media?  

Thirdly, to build up my understanding of communal dynamics outside of the scraped 

windows: 

10.  Do you see individuals assuming certain roles or reputations within the group? 

(based on Baym 2000). 

11.  Do you feel able to usefully contribute information? (Based on Jenkins 1995). 

12.  Do you form particular relationships e.g. friendships with other users? (Based on 

Baym 2000). 

13.  (For long-time members).  Have there been any important changes or shifts in the 

community over time?  (Based on Baym 2000, 184-196). 

These questions were adapted as appropriate, and in many interviews were not used at all if 

other topics seemed more fruitful.  At later stages in the interviews, particularly with 

participants who stayed in contact over an extensive period of time, I asked more 

personalised questions based on my knowledge of the interviewee.  I also discussed ideas 

related to my ongoing analyses, which proved valuable for situations where my 

interpretations were potentially underdetermined by available data.  

Disadvantages with long-term asynchronous communication include the low rate of uptake 

and high rate of dropout (Bampton and Cowton 2002; Denissen, Neumann, and van Zalk 

2010).  Therefore initial messages were kept as short as feasible, leaving longer messages 

only for interviewees who had shown consistent interest.  All questions were optional, so as 

to avoid one sensitive question stopping a whole interview, and I tried to move away from 

topics if interviewees seemed to be showing disinterest (Seymore 2001).  

I shall discuss further details of interviews I carried out for each subforum in chapter 4. 

However, it should be noted that many of the interviewees were active and/or longstanding 

contributors.  This is a common problem in online interviewing (Andrews, Nonnecke, and 

Preece 2003).  I was therefore careful not to treat my interview data as representative of any 

case study as a whole.  Instead interview data was used to corroborate other data on the 
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background, membership, and general expectations of the case studies (chapter 4) and to 

test and build upon emerging findings (chapters 5-8). 

 

3.4 Analysis of Themes and Discourse 

In this section I shall outline how I used data to develop findings about meaning-making.  I 

begin by introducing constructivism, the methodological tradition underlying this research.  I 

illustrate why constructivism was an appropriate methodology for this research, though it 

also raised issues which any constructivist researcher should address.  With these issues in 

mind, I move onto discussing the specific methods used in developing and analysing key 

themes in the discourse.  These methods were computer aided text analysis, thematic 

analysis, and discourse analysis.  Throughout these discussions I shall illustrate how I 

addressed the potential issues with constructivist research, as well as problems raised by 

the large quantity of data produced by the scrapers. 

  

3.4.1 The Constructivist Approach to Analysis 

In asking how meanings of science were constructed, I drew upon the methodological 

tradition of constructivism.  Constructivist researchers ask how social phenomena emerge 

from ï or, are óconstructed byô ï interactions between participants in specific situations 

(Berger and Luckmann 1966).  This approach is a contrast to other traditions such as 

positivism or realism, which look for phenomena which exist prior to or outside of social 

interaction (Robson 2011).  Constructivism problematises some well-established traditions in 

scientific research.  These include reliability, the idea that research findings should remain 

consistent across different researchers and different research methods; and validity, the idea 

that research findings should converge towards describing the world as it authentically óisô 

(Thomas, 2011).  Instead, constructivist methodologies emphasise features such as: being 

sensitive to context; acknowledging the partial nature of all knowledge claims; and 

understanding (rather than challenging) diversity and inconsistency in accounts (Charmaz 

2000).  When constructivist research aims to produce generalisable findings, it is through 

developing detailed accounts of particular interactions which may help to deepen 

understanding of other similar interactions (Thomas, 2011b). 

Carrying out credible constructivist research therefore requires addressing some potential 

criticisms.  By downplaying reliability and validity, constructivist researchers can be accused 
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of producing purely subjective accounts ï at worst, writing accounts which simply confirm the 

researcherôs own preconceptions rather than engaging with the empirical phenomena 

(Thomas, 2011b).  A related criticism is that constructivist research is unsystematic (Robson 

2011).  By employing flexible and adaptive research methods, constructivist researchers run 

the risk of 1) selecting material that is of subjective interest to the researcher, and never 

engaging with data that does not suit their emerging narrative and 2) reporting findings in a 

manner that does not permit a reader to assess the credibility of the research process.  

Finally, in acknowledging the interpretative flexibility of terms used by actors, constructivist 

researchers can also run the risk of themselves employing key terms in an inconsistent 

fashion (Charmaz 2000; Sokal 2008).  I summarise these three potential risks as bias, non-

systematicity, and clarity.  The following subsections address how I minimised these risks. 

 

3.4.2 Computer Aided Text Analysis 

A useful method for minimising potential bias, as well as addressing the large quantity of 

textual data collected by the scraping programmes, was computer aided text analysis 

(CATA).  CATA has been used for analysing extremely large amounts of textual data in both 

a quantitative and qualitative fashion (Hashimi, Hafez, and Mathkour 2015).  Large textual 

corpora are put through a series of computer programmes which algorithmically derive 

patterns in the text, and display these patterns in ways which guide further analysis (Baker et 

al. 2008; Younis 2015). 

For this project, the aim of CATA was to draw out themes in word choice throughout scraped 

text from all the subfora.  This pointed to the use of an unsupervised topic modelling 

programme (Törnberg and Törnberg 2016).  óTopic modellingô means that the programme 

examines the corpus for words which frequently appear close together.  óUnsupervisedô 

means that the programme does not require the researcher to specify key terms in 

advance.26  This combination is extremely valuable for exploratory qualitative research, as it 

can produce a textual output (rather than purely quantitative data), and also minimises 

effects of researcher preconceptions (Bara, Weale, and Bicquelet 2007).  This was 

particularly valuable in this project, as I aimed to derive topics which were of interest to 

participants and minimise the effects of framing by the researcher (as discussed in the 

literature review, sec. 2.2.3).   

                                                
26 Some programmes require the analyst to pre-specify key terms, and the patterns are derived by 

considering the relationship of these key words to the rest of the text.  
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An alternative approach to topic modelling, which could have been used in this project, was 

sentiment analysis.  This uses computerised techniques to classify emotions and/or opinions 

within text (Serrano-Guerrero et al. 2015).  However, features of existing sentiment analysis 

tools conflicted with other requirements of this project.  Some tools classify ósentiment 

polarityô, i.e. whether a text expresses an overly positive or negative sentiment (Cambria 

2016).  This would have been inappropriate as this project aimed to provide a contextually 

sensitive description of roles played by emotion in discourse, rather than a classification of 

positive and negative emotions.  Other sentiment analysis tools are closer to topic modelling, 

in that they locate recurring expressions of emotion and/or opinions (Serrano-Guerrero et al. 

2015).  However some rely on explicit expressions of emotion, drawing on a pre-designed 

lexicon (Cambria 2016; Younis 2015).  More sophisticated methods draw on Natural 

Language Processing, however these usually require labelled training documents (Medhat, 

Hassan, and Korashy 2014); at the outset of this exploratory project it was not clear what 

features I would have labelled in a training document.  In a more extended project, the 

results of discourse analysis (3.4.4) could have been used to train a sentiment classifier or 

develop a lexicon.  However given limitations of time and resource, an unsupervised topic 

modelling was the most suitable approach for providing a broad overview of the whole 

dataset without relying on too much prior framing of the data. 

There are many available unsupervised topic modelling programmes.  An increasingly 

popular tool in digital humanities is the Machine Learning for Language Toolkit, or Mallet 

(Graham and Milligan 2012).  However in initial trials I found that outputs emphasised 

language which was common across all the subfora.  As one of the key uses of CATA in this 

project was familiarisation with the different subfora (outlined further in section 3.4.3), this 

was a severe limitation.  MALLET also provides data on the proportion of text taken up by 

different topics, but is less clear on how different topics relate to one another.  This conflicted 

with another key use of CATA for this project, which was to suggest ways in which different 

forms of discourse might interact (for further investigation by discourse analysis).  Another 

commonly used unsupervised topic modelling programme is Alceste, specifically designed 

for social scientific investigations which involve deriving meaning across multiple texts 

(Kronberger and Wagner 2000; Lahlou 2012).  However Alceste is paid-for software, and 

struggles with large quantities of textual data (Schonhardt-Bailey, Yager, and Lahlou 2012).  

I therefore used an open-source alternative developed from Alceste by Pierre Ratinaud, 

Interface de R pour les Analyses Multidimensionnelles de Textes et de Questionnaires 

(IRAMUTEQ).27  Unlike Alceste it is open-source; it also allows for processing of larger 

                                                
27 Freely available at http://www.iramuteq.org/.  
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corpora than Alceste (Loubère and Ratinaud 2014; Terämä et al. 2016).  Most importantly 

for this project, it presents a range of information around how topics are related to one 

another and to different subfora.  This guided my manual discourse analysis (sec. 3.4.4) of 

how different forms of language interacted within discussions. 

Any use of CATA comes with risks, particularly if outputs are uncritically treated as óresultsô.  

Unsupervised topic modelling has particular risks for a project concerned with meaning-

making.  The design of topic modelling software proceeds from the assumption that meaning 

can be derived from the location, co-occurrence, and interchangeability of words (Chartier 

and Meunier 2011).  I did not treat topics derived from the text as ómeaningfulô in this 

manner; this project proceeded on the basis that meaning should be understood with respect 

to features such as social norms, participantsô recognition of one another, and other aspects 

of community interactions.  I instead followed other analysts in using computer-aided text 

analysis as part of an iterative process, and results were ultimately produced by close 

manual inspection of data (Lahlou 2012).  I used Iramuteq only to indicate recurrent patterns 

of word choice which I may not have been able to derive from reading samples of the data.  

These guided discourse analysis (sec. 3.4.4), but were not treated as óresultsô in their own 

right. 

Full details of Iramuteqôs approach to topic modelling are given in Loubère and Ratinaud 

(2014), but I provide a brief summary of relevant information here and in other appropriate 

sections of the thesis.  Iramuteq forms word óclassesô based on process called Descending 

Hierarchical Clustering (Kronberger and Wagner 2000).  This works as follows: 

- The programme creates a list of all words which appear in the original text, and 

lemmatizes them (so ólovingô, ólovedô, and óloveô would all appear as óloveô).  óFunction 

wordsô (such as conjunctions and pronouns) are separated from ócontent wordsô 

(nouns, verbs, adjectives, and adverbs) and the analysis is carried out separately on 

each list.  

- Each text segment (a certain number of words, chosen by the analyst) is tested for the 

presence or absence of each word.  This is plotted in a matrix, with text segments as 

rows and words as columns.  Each cell contains a 1 or 0 depending on the presence or 

absence of a word in a text fragment.  

- Based on this matrix, the words are split into two classes depending on how frequently 

they co-occur in text fragments.  The programme looks for maximally different classes, 
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i.e. it aims for an ideal state of putting words which never occur within the same text 

fragments into separate classes. 

- This process is repeated, creating further subdivisions of classes, until the programme 

can carry out a certain number of iterations (chosen by the analyst) without finding 

further subdivisions. 

- Each word is given a numerical value, calculated by comparing how frequently it would 

appear in a particular class if the words were distributed at random against how 

frequently it actually appears in that class.  This acts as a measure of which words are 

most strongly associated with particular classes.  

The combination of classes, numerical values, and texts allow for a range of graphical 

outputs.  Details of the outputs used in this thesis will be outlined in relevant sections.  

Aside from choosing the text for Iramuteq to analyse, there are two inputs the researcher 

must set for the programme.  The first is the length of the text segments, and the second is 

the number of iterations of text clustering which the programme must carry out before 

completion.29  By experimenting with these inputs I found that higher values for either (or 

both) text segment length and number of iterations tended to produce more sub-divisions, as 

both of these make the programme work harder to find maximally different classes.  This 

means a single word class could be subdivided further if higher values were used for these 

inputs, which proved useful for finding patterns within classes.  For example, one of the 

classes produced by Iramuteq analysis of XKCDScience text contained words related to 

physics; the same analysis with higher input values split this into two classes, one related to 

theoretical physics, and another related to engineering.  

However this increase in the number of classes can also make the output more complicated 

to interpret.  I therefore used a variety of settings on all text inputs to produce a range of 

outputs.  For reasons of space and clarity I do not present all these outputs in this thesis, 

instead selecting those which illustrated the relevant patterns most clearly.  However I only 

report on a pattern if it appeared consistently across multiple outputs, as this demonstrates 

the stability of classes (Kronberger and Wagner 2000; Smallman 2015). 

                                                
29 As a default these are set at 10 and 12 words and 10 iterations ï the text segment is input as a pair 

of lengths, as the programme carries out the analysis with two different length segments and 

compares them to ensure classes do not vary considerably with different segment lengths. 
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3.4.3 Thematic Analysis 

Thematic analysis is a broad term referring to the identification of themes across collected 

data.  Thematic analysis shares many features with other qualitative methodologies, in 

particular content analysis, by aiming to locate and explore relationships between recurring 

features (Vaismoradi, Turunen, and Bondas 2013).  Both thematic analysis and content 

analysis see meaning as emerging from a combination of what is said and the context within 

which a text is produced and consumed (Krippendorff 2005).  The distinguishing mark of 

thematic analysis is locating themes which extend across many texts, whereas content 

analysis uses inductive approaches to categorise recurrent features which occur within a 

given text (Marks, Yardley, and Joffe 2005; Vaismoradi, Turunen, and Bondas 2013).  

Thematic analysis was therefore appropriate for my aim of drawing out how emotional and 

descriptive meaning-making around science appeared across a variety of online contexts. 

In this thesis I follow Boyatzis in seeing thematic analysis not as a specific method in itself 

but as ña process that can be used with most, if not all, qualitative methodséò (1998, 4).  

Once I had collected data, I identified themes across the data; then, rather than treat the 

themes as findings, these themes were then used to develop sampling procedures and 

code-books used for discourse analysis (as discussed further in sec. 3.4.4).   

Braun and Clarke (2006) suggest a series of distinct stages for thematic analysis, with 

movement between these stages a back-and-forth iterative process.  The large volume of 

data (shown earlier in Table 3.5) necessitated a modification of their stages, for multiple 

reasons.  Braun and Clarke suggest the researcher should start by familiarising themselves 

with the entirety of collected data ï by which they mean ñreading and re-reading the data, 

noting down initial ideasò (2006, 87).  This familiarisation is then used to create codes: ñthe 

most basic segment, or element, of the raw data or information that can be assessed in a 

meaningful way regarding the phenomenonò (Boyatzis 1998, 63).  Codes are then used to 

develop themes.  It would have been unfeasible for me to read and/or code even a 

substantial proportion of my entire corpus.  However coding only a sample of the data prior 

to any familiarisation risked creating unforeseen biases.30  Also the exploratory approach of 

this research, in conjunction with the extremely varied nature of discussions in the case 

studies, made creating initial codes difficult.  Should ñinformation that can be assessed in a 

                                                
30 For example, an initial sample of only the longest threads suggested that the majority of discussion 

took an extremely polarised, argumentative form; however reading shorter threads showed that this 

was a feature inherent to longer threads.  
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meaningful wayò be limited to explicit discussions about science, or encompass all forms of 

social interaction?   

These issues meant I had to find systematic ways of narrowing down the volume of data and 

range of potential codes, based on familiarisation with the data, before beginning in-depth 

reading.  In other words, I established broad features to focus on (such as ódrawing contrasts 

between science and non-scienceô) before I began in-depth coding of threads.  The role of 

the coding was to focus on the detail of ways in which these features appeared within 

threads.  

A summary of the stages is presented in Fig. 3.1.  Having established reasons for the 

ordering, I shall now outline stages 1-3 in more detail.  Each theme informed the choice of a 

sampling procedure (stage 4) and the development of a theme-specific set of codes (stage 

5); details of these stages will be outlined in the relevant chapters.  Stages 6 and 7 present 

some overarching methodological issues, which will be discussed in sections 3.4.4 

(discourse analysis) and 3.5 (reportage) of this chapter.  

Fig. 3.1: The stages of analysis followed for this thesis. As indicated by the double-headed arrows, 

there was iterative back-and-forth movement between many stages.  Adapted from Braun and Clarke 

(2006). 
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Stage 1: Familiarisation 

This stage involved two approaches.  Firstly I read threads which covered a wide range of 

variables: these included academic discipline, thread length, number of mentions of the word 

óscienceô, and styles of post (e.g. questions, news stories, jokes).  At this stage I did not read 

in detail, but simply made notes on broad features which seemed relevant to either meaning-

making around science (such as óparticipant claims to be scientificô) or to community 

behaviour (órecognition of other participantô).  Secondly, I carried out Iramuteq analyses 

across all the text, and also on text from each sub-forum in turn, in order to see topics which 

recurred within discussions. These analyses will be presented in chapter 4 when I introduce 

the case studies in more detail.  

Stage 2: Searching for Themes  

As I carried out the above stage I noted any features which occurred repeatedly across 

notes, Iramuteq analyses, and/or the structured stages of interviews.  I began developing 

labels for themes, i.e. broad headings which subsumed many particular instances (Boyatzis 

1998).  For example, óparticipant claims religion is not scienceô and óparticipant distinguishes 

popularisation from scienceô were subsumed under ócontrasts between science and not-

scienceô.  At this stage I considered themes that were specific to particular case studies and 

also those that recurred across multiple case studies. 

Stage 3:  Selecting Themes and Approaches for Analysis  

Stage 2 produced more themes than would be feasible to analyse.  In stage 3 I therefore 

selected themes which a) were prevalent in all the subfora and b) related to the issues 

raised by my research questions and literature review.  In some cases this involved 

collecting original themes together under broader headings; for example, separate themes 

relating to performing identity and to phatic communication were gathered together under 

óemotional relations in community behaviour and normsô.  The selected themes, and the 

approaches taken for studying them, are presented in Table 3.6. 
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I ensured the themes covered both manifest and latent forms of meaning (Boyatzis 1998).  

Manifest refers to meanings which can be directly observed in language use.  Manifest 

descriptive meaning-making involves explicitly defining or describing; for example, saying 

óscience isô or óbeing scientific meansô.  Manifest emotional meaning-making uses explicitly 

emotional language to show the significance of an object, such as óI love scientific peopleô or 

óunscientific people make me angryô.   

Meanings can also be constructed in a latent form31 ï through recurrent allusions, 

implications, or imagery rather than through explicit description (Charmaz 2000).  Latent 

descriptive meaning-making involves building up an idea of what something is or does 

through recurrent implications, comparisons, and references.  For example Gilbert and 

Mulkay (1984) have shown how scientists emphasise ideas such as truth, objectivity, and 

experimentation in order to create a distinctive identity for óscienceô.  Latent emotional 

meaning-making refers to the ways in which particular emotional attachments shape 

interactions around an object.  For example, the friendliness often seen in soap opera 

fandoms suggests an association of these spaces with emotionally secure, supportive 

interactions.  If enough participants desire such interactions (and sanction any unfriendly 

behaviour) they normalise a distinctive óethic of friendlinessô amongst the community (Baym 

1993). 

These labels are heuristics for directing an analystôs attention, rather than mutually exclusive 

categories. For example aggression could be analysed for any manifestly emotional 

language shown, and/or for how it relates to particular underlying emotional attachments.  

Focussing on manifest meaning-making provides useful clarity for the analyst, but explicit 

descriptive/emotional language can be rare in discussions.  Latent meaning-making 

encompasses a greater variety of phenomena, but has a greater risk of mis-interpretation by 

the researcher (Boyatzis 1998).  In this project I therefore studied both forms of meaning, 

using each to inform one another (Vaismoradi, Turunen, and Bondas 2013). 

Two of the themes in Table 3.6 could be addressed with reference to existing work in STS 

and/or FS.  Specifically, the division of óscienceô from other practices has been described by 

numerous STS scholars using Gierynôs boundary-work (1999), while approaches for 

analysing emotion in online communities have been developed through the work of Baym 

(1993, 1995, 1996, 2000) and Bennett (2009, 2011, 2013). To address these themes I used 

a theory-driven approach, developing coding frames from these existing works.  However 

                                                
31 Latent is also referred to as ótacitô (Charmaz 2000). 
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other themes presented novel questions for STS and FS scholarship, so could not be clearly 

addressed by reference to existing literature.  For these themes I took a data-driven 

approach, inductively developing themes through close engagement with the collected data 

(Boyatzis 1998).  

Finally, it is worth commenting on the ordering of the chapters.  Despite the different 

approaches taken, the chapters produced two pairs of related findings. To briefly 

foreshadow, the analyses for chapters 5 and 6 both demonstrated an important role for 

mainstream scientific consensus in shaping discourse; the analyses for chapters 7 and 8 

both found a separation between language which focussed on objects and language which 

focussed on people. As I carried out analysis for each chapter independently, and did not 

consciously draw on findings from other chapters, the appearance of these patterns acts as 

corroboratory evidence for the findings. The chapter ordering reflects these pairs of related 

findings.  

 

3.4.4 Discourse Analysis 

Coding and analysis of my textual data followed the method of discourse analysis.  Broadly 

conceived, discourse analysis involves ñstudying discourse as texts and talk in social 

practicesò, examining how social contexts both shape and are shaped by discourse (Potter 

1997, 146).  Discourse analysis is well suited to studying meaning-making.  Constructivism 

proceeds from the premise that words do not have inherent meaning, but instead acquire 

meaning through the ways they are used (Charmaz 2000).  Discourse analysts study how 

the relationship between words and their surrounding context makes meaning (van Dijk 

1990).  Within STS, discourse analysts have noted that descriptive meanings of óscienceô 

can be discerned from both the content of discourse and in the context shaping discourse 

(Gilbert and Mulkay 1984).  Similarly FS scholars have used discourse analysis to show how 

forms of emotional meaning-making ï such as expressions of shared experiences or the 

creation of social bonds ï are shaped by communal expectations of a fandom, but also 

create and demonstrate those communal expectations (Baym 2000).  As discourse analysis 

has been used to address both descriptive and emotional forms of meaning-making, it was 

an appropriate method for analysing the interactions between them.  

The range of contexts which discourse analysts have considered is extremely broad, leading 

to a proliferation of approaches (Wetherell, Taylor, and Yates 2001).  In this project I 

followed the approach of seeing discourse as a form of social interaction (Yates 2001).  
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Specifically, when undertaking close reading I focussed on how participants used particular 

words, and how this related to the preceding interactions and/or other discussions within the 

same subforum.  Following Bazeley (2009) and Antaki et. al. (2003), I ensured that any links 

I drew between word choice and context occurred on multiple occasions, and also did not 

rely on factors which were not conveyed by word choice I had collected (such as internal 

mental states of participants).  

This decision, to focus on word choice in the context of surrounding interactions, was partly 

made due to the nature of the collected data.  Purely textual discourse minimises roles for 

physical speech cues (Sacks 2001) and makes the impact of national and/or local factors 

(Fitch 2001) harder to determine.  Nonetheless, textual communication is rich in patterns of 

turn-taking, styles of address, and references drawn from a variety of settings, so still 

requires the analyst to narrow their focus (Herring 2004b).  Other approaches could have 

been applied to the same data.  For instance Foucauldian critical discourse analysis would 

have drawn attention to social factors occurring beyond interactions, such as unequal 

distributions of power amongst participants and the historical and/or ideological roles of 

science (Hall 2001).  Alternatively a socio-psychological approach would have asked how 

individual participants use discourse to create coherent narratives about themselves and 

events around them (Potter and Wetherell 1987).  Factors such as power and narrative were 

certainly at play within the discourse I analysed for this thesis.  However in order to best 

consider the role of science as a concept related to informal behaviour and communal 

norms, I focussed attention on the context of the immediate interactions surrounding word 

choices.  

 

3.4.5 Emotion in Discourse 

In this section I lay out how I approached the concept of emotion, and reasons for taking this 

approach.  This is important for multiple reasons.  Focussing on emotion as revealed 

through discourse is a recognised approach in discourse analysis (Edwards 2001) but it 

does commit me to a certain view of emotion ï as a phenomenon expressed through 

language ï which is not shared by all analysts. The distinctions between the discursive 

approach to emotion taken in this thesis and other approaches to studying emotion are worth 

expanding on, as this clarifies some of the key aims and limits of this project.  Moreover, 

studying emotional experiences can involve touching on important aspects of peopleôs lives, 

and demands care and clarity.   
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Firstly, I am studying emotion rather than affect.  These two concepts are often not clearly 

distinguished (Hills 2002; Massumi 2002).  For clarity, I use emotion to refer to ñthe 

sociolinguistic fixing of the quality of an experienceò (Massumi 2002, 28), while affect refers 

to the ñvisceral forces beneath, alongside, or generally other than conscious knowing, vital 

forces insisting beyond emotionò (Gregg and Seigworth 2010, 1).  To somewhat over-

simplify, emotion is socially expressed while affect is personal and pre-linguistic.  Affective 

experiences could have been examined using my case studies, to understand the formation 

of pro-science groups and attraction of participants (Papacharissi 2014).  However my aim 

was to locate features of discourse which could potentially be generalised to other settings, 

rather than the affective experiences of being in particular settings.  

A second distinction is between my approach and psychoanalytic approaches to emotion.  

Many FS scholars have employed psychoanalysis to relate fan behaviours to unconscious 

states.  There is not room here to fully address the uses of and debates around 

psychoanalysis in FS (Evans and Stasi 2014; Hills 2005).  However in not engaging with 

psychoanalytic methods I need to address potential criticisms, and in doing so clarify some 

features of my own approach.  Hills (2002) has contrasted psychoanalysis with constructivist 

approaches to emotion, arguing that constructivism focusses on ways in which emotions are 

shaped to fit into existing cultural categories (for example, in Grossberg 1992).  Hills argues 

these constructivist approaches downplay subjectivity, in that an individualôs feelings may 

not be adequately described by communal or academic labels (2002, 2005).  A similar 

criticism has been made by Evans and Stasi about solely text-based approaches, which they 

suggest can risk ñassuming and enacting the fan response, and so silenc[ing] the actual 

living fanò (Evans and Stasi 2014, 12).  While acknowledging these criticisms, I suggest they 

are directed at a different form of project.  Hills employs psychoanalysis as part of a larger 

argument against the imposition of academic narratives onto individualsô stories (Hills 2005).  

This fits into a longer debate within Fan Studies about the risks of academics attempting to 

óexplainô fan lives; a practice fans have argued they can undertake themselves (Green, 

Jenkins, and Jenkins 1998).   

As noted above, my aim was to study features of discourse rather than explain the behaviour 

of people.  A psychoanalytic approach risks emphasising what is distinctive about my 

participants rather than what is potentially generalisable about their discourse.  Moreover, 

my aim was to extend the academic language of STS, rather than escape academic 

language.  I make no claims that academic language more accurately represents the lived 

experience of engagement with science.  Rather, I proceed from the premise that academic 

language provides generalisability across various settings.  However, this project was 
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informed by engagement with affect and psychoanalysis in two ways.  The first was in 

maintaining a reflexive acknowledgment of my own personal engagement with the research 

object ï this shall be addressed in section 3.5.2.  The second was in maintaining extreme 

caution around why-questions.  Hills notes that attempts at psychoanalysis which do not 

engage fully with its methodologies risk making claims about participantsô inner states which 

are simply reflections of the analystôs interests (2002, 2005).  More pragmatically, my 

collection of ónaturalô data (and limited number of interviewees) only gave me a partial 

window into individualsô motivations.  I therefore avoided diagnosing individual motivations, 

or extrapolating into how participants felt during participation.  While I suggest likely 

emotional benefits (for the subfora communities) of normalising certain behaviour ï drawing 

on interviews and previous research into community behaviours, as discussed in chapters 4 

and 5 ï I do not claim to represent the complex motivations of any particular individual or 

action. 

For a final clarification, it is useful to draw a comparison with Gierynôs studies of John 

Tyndall (Gieryn 1999).  Gieryn analyses Tyndallôs writings from a constructivist perspective, 

fitting his contrasts into culturally recognised categories such as óempiricistô and 

ómetaphysicalô.  The motives Gieryn ascribes to Tyndall, to elevate the cultural and practical 

authority of science, are read directly off his writings rather than related to the distinctive life 

story of Tyndall (Gieryn 1999).  We develop little new understanding of Tyndall as a person, 

nor a detailed account of his psychological motivations.  However, Gieryn makes no such 

claims to be understanding Tyndall.  Instead we are presented with the generalisable idea of 

óboundary-workô which can be used across other settings.  I based my approach to emotion 

on this work.  In other words, I aimed to a) give STS a more explicit language with which to 

talk about emotional impacts that are already implicit in much STS research (such as fear of 

unwanted life impacts, or desire for professional authority) and b) to extend STS 

engagement with emotions beyond those specifically relevant to high-stakes and/or 

organised settings (see literature review, sec. 2.1). 

 

Summary of Section 3.4 

The combination of discourse analysis with thematic analysis was useful in addressing 

criticisms of bias and unsystematicity.  Each chapter had a clear sampling procedure, 

chosen to maximise relevance of the sampled material without relying entirely on subjective 

criteria.  I drew on Iramuteq and initial familiarisation with a range of threads to avoid 

extrapolating from selective data.  Using both manifest and latent themes ensured that I 
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went beyond reportage and into analysis, while also allowing corroboration to ensure my 

analysis was empirically grounded.  The selection of theory/data-driven approaches ensured 

discourse analysis had clear aims, and was informed by both existing research and available 

data.  In the final section I address the final potential issue, that of clarity. 

 

3.5 Reporting Findings  

In section 3.4 I argued that the combination of discourse analysis and thematic analysis 

addressed issues of bias and unsystematicity.  However qualitative research, including 

discourse analysis, also runs the risk of lack of clarity in reportage (Antaki et al. 2003).  For 

this project, a particular problem was balancing interpretative flexibility against clarity of key 

terms.  Specifically, how was I to maintain some consistency in reporting on ómeanings of 

scienceô while acknowledging the interpretive flexibility inherent in the concept? 

The use of discourse analysis risks worsening this problem, as it becomes easy to slip 

between ideas of a) meanings being shaped by surrounding discourse and of b) discourse 

being shaped by surrounding meanings.  While this collapse between content and context 

may be an inescapable feature of social life (Latour 1996), it can cause issues in reporting 

findings in a clear fashion.  In this section I discuss how I used Wittgensteinôs concept of 

óhingesô to ensure a balance of consistency and flexibility, and also reflexively acknowledged 

my own commitments as a researcher.  

 

3.5.1 óHingesô in Chapter Structuring 

To simplify Wittgensteinôs original formulation somewhat, a óhingeô concept is one that has 

interpretative flexibility but is held fixed by a researcher in order to clarify thinking 

(Wittgenstein 1969).32  The label of óhingeô is drawn from comparison with a door. Hinges 

could be fixed in different places on a door, and maybe taken out and re-fixed in a different 

location, but they must be fixed somewhere for the door to function.  Similarly, addressing a 

question requires fixing the meaning of some concepts beforehand. To maintain clarity while 

also opening up a breadth of analysis, I used different hinges in different chapters.  In 

chapters 6 and 7, which analyse descriptive meaning-making (see Table 3.6), I held closed 

                                                
32 I am grateful to Meritxell Ramírez-i-Ollé for providing me with a clear introduction to this concept.  
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questions of how discussion was related to notions of shared emotional meaning.  While I 

noted that certain behaviours were preferred or discouraged, I did not focus on questions 

around constructing community values, desirable behaviour, or threats to group identity.  In 

chapters 5 and 8 I analysed emotional meaning-making, examining the subfora as places of 

community and shared emotional experiences. At points where I related these to óscienceô, I 

relied on a broad notion of science as a collection of research disciplines and/or professional 

practices and institutions related to these disciplines.  Wynne and Irwin (1996) note that such 

a view of science is widely shared in Anglophone contexts, though assuming it is universal is 

problematic; however, for the purposes of these chapters it provided a view which 

participants would be likely to recognise.  

In my final discussion chapter (9) I allowed all questions of emotion, description, and science 

to be open, using the terminology developed in previous chapters to maintain clarity.  

  

3.5.2 Reflexive Note 

In arguing for the context-sensitivity of any claims, constructivist researchers must 

acknowledge that our own claims to knowledge are produced within particular contexts.  

Reflexivity refers to the process of critically reflecting, as a researcher, upon the contexts of 

oneôs own knowledge-producing practices (Charmaz 2000).  Psychoanalytically informed 

scholars argue that reflexivity is particularly important when interpreting emotional 

attachments to particular objects.  This is because oneôs engagement with the emotional 

experiences of others is inevitably shaped by oneôs own affective and emotional states, in a 

subconscious manner which can be hard to locate (Hills 2005).  I shall reserve specific 

reflexive comments for relevant points in the analysis, in particular when reflecting on the 

overall findings of this thesis (chapter 9).  However, following scholars from within FS (Baym 

2000; Bennett 2009) and STS (Dawson 2012; Smallman 2015), I present some brief 

autobiographical details which may be relevant when considering my analysis.  

Demographically, I am a white British male, born in 1991, raised from within the class ó1ô in 

the UKôs National Statistics Socio-Economic Classification (ONS 2011) or the óeliteô in the 

more recent Great British Survey (Savage et al. 2013).  In terms of axiology ï the social 

values which inform research (Heron and Reason 1997) ï I take the view that academic 

research should engage with life beyond the academy, but that specific problem-based 

research can focus on extreme cases at the expense of everyday life.  My own relationship 

with science is based largely on my undergraduate degree which combined Physical 
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Sciences with History and Philosophy of Science.  I would regard myself as someone who 

derives emotional pleasure from talking about science, and also has a high degree of trust in 

mainstream scientific consensus ï though, following the STS principle of symmetry (Bloor 

1976), in this thesis I do not use my own views on whether claims are óscientifically correctô 

as a factor in analysis.  I also do not see myself as a member of any online and/or fan 

community.  I have generally been a reluctant adopter of social networking technologies, and 

prior to this project had rarely participated in online discussions with people I was unfamiliar 

with offline.  I therefore viewed all the discussions in this thesis from the stance of a 

confident engager with science, but an outsider to the online form of the interactions. 

   

Conclusion 

This chapter outlined the methodologies and methods I used to address my research 

question.  I drew on qualitative and constructivist methodologies, which focussed my 

attention on how social interactions are shaped by specific contexts.  

I collected natural discussion data from four case studies of online fora.  The case studies 

were chosen to provide a high likelihood of science-related discussions, while still providing 

variability for comparison.  Using multiple case studies, and only reading a sample of 

threads, meant I did not develop a full ethnographic familiarity with any one case study.  

However I employed computer-aided text analysis and interviews to familiarise myself with 

data which went beyond my samples, and locate recurring themes across the threads.  I 

used discourse analysis to examine how these themes were conveyed through word choice, 

with reference to how this was shaped by surrounding interactions.  Analyses were divided 

up into four chapters, each focussing on a different form of meaning-making ï latent 

emotional, manifest descriptive, latent descriptive, and manifest emotional. 

Risks of bias, unsystematicity, and lack of clarity were addressed by clearly outlining the 

basis for the theme and sample in each empirical chapter; by clarifying the aims and limits of 

my approach to emotion and meaning-making, in each chapter and in the thesis as a whole; 

and by a reflexive understanding of my own engagement with the data.  Finally, the tension 

between informed consent and reliable research findings was addressed by engagement 

with moderators and (where possible) the community prior to analysis, and by caution in 

data storage and reportage.  
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ñI donôt think you will find much that actually 

distinguishes the more sciency areas of this 

siteò 33 

4: Case Studies  

In this chapter I introduce my case study subfora, outlining key contextual factors which 

feature throughout this thesis.  I begin with a brief outline of concepts used during the 

process of familiarisation with the case studies (sec. 4.1).  I then introduce each subforum in 

a separate section.  For each, I discuss five key factors.  Firstly, the background of each 

subforum: its history and general relevance to this thesis.  Secondly, how I adapted ethical 

procedures and data collection for each subforum.  Thirdly, the affordances ï technical 

features which enable or constrain certain forms of participation ï of each subfora.  Fourthly, 

available information on the membership of each subforum.  Finally, brief quantitative and 

Iramuteq analyses of data on participation.  This is intended to provide a general overview, 

leaving detailed questions for relevant chapters.   

 

4.1 Key Concepts and Questions 

This section has two aims.  Firstly, to introduce specific concepts that are used within this 

chapter.  Secondly, to demonstrate broader issues and questions I focussed on during 

familiarisation with the case studies.  Case study research is a holistic approach, which aims 

to engage with a setting in its full lived complexity (Yin 2014).  However, such an approach 

presents a potentially infinite array of contextual factors to consider.  The descriptions I give 

in sections 4.2 - 4.5 are necessarily partial accounts.  This section outlines how the features 

I focussed on were informed by past scholarship, my methodological approaches, and 

methods used. 

 

                                                
33 Interviewee Skeptics-C. 
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4.1.1 Affordances 

When examining how people interact with technologies, scholars must engage with 

technologiesô impacts on behaviour without resorting to problematic ideas of technological 

determinism ï i.e. that particular technologies will necessarily produce certain forms of 

behaviour (criticised by, for example, Winner 1986).  Recent media scholarship has used the 

concept of affordances to describe ñhow a medium or a tool affords uses to individualsò in 

ways which ñbecome part of the usersô perceptions of what actions are available to themò 

(Nagy and Neff 2015, 2, 5).  In other words, users can choose how to use tools, but the 

presence of certain tools pushes users towards particular forms of behaviour.  Studies of 

online media have shown that website creators can employ digital affordances ï for example 

tools for moderators to sanction other users, or options for users to react to one anotherôs 

contributions ï in ways which are directed towards particular practical and/or ideological 

outcomes (Boyd and Ellison 2008; Tkacz 2014).  Users may potentially act in line with 

designersô expectations, or they may act subversively; however, all these routes are 

nonetheless shaped by the surrounding medium (Bennett 2011).  I shall therefore outline the 

different affordances available within each of the case study websites. 

 

4.1.2 Membership 

The websites used in this thesis did not provide visible demographic data; the exception was 

Facebook, but for ethical reasons outlined in chapter 3 (sec. 3.2) I have not used data from 

userôs profiles.  However affordances such as profile customisation, quantitative records of 

posting/commenting behaviour, and interviews allowed me to build up some information 

about the membership of each case study.  In doing so I particularly considered the question 

ówhy do users, in general, choose to participate?ô.  This draws on Nonnecke and Preeceôs 

gratification-based model of online participation, in which the choice of whether to participate 

depends upon what a user requires to satisfy their needs (2001; 2004).  This project aimed 

to explore how factors related to science interact with more everyday social behaviour and 

concerns.  I therefore considered to what extent membersô needs might have revolved 

around looking specifically for scientific information; and to what extent they came to the 

forum with other needs, and joined science-related discussions as part of gratifying these. 
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4.1.3 Iramuteq 

To get a broad picture of participation I analysed text from each subforum using the 

unsupervised topic modelling programme Iramuteq.  An explanation of how Iramuteq works 

is given in chapter 3 (sec. 3.4.3).  Here I summarise the key details of how to read graphical 

outputs from the analyses, to prepare the reader for subsequent content throughout this 

chapter.  In this chapter I use outputs produced by Iramuteq using Correspondence Factor 

Analysis, a statistical technique which a) converts relationships between variables (in this 

case, words) into positions on a multi-dimensional plot and b) projects this multi-dimensional 

plot onto a two-dimensional display (Teil 1975).  Fig. 4.1 shows an example, used for 

illustrative purposes only, of an output created from analysing text from all the case studies. 

The key points of the outputs are: 

Word Cluster  

Iramuteq sorts words into óclassesô, i.e. lists of words which frequently co-occur with other 

words from the same class, but do not frequently co-occur with words in other classes.  

Clusters are graphical representations of classes.  These are shown on the figures by a 

sample of words from the same class all being given the same colour. The size of a word 

illustrates how ócharacteristicô a word is of a class ï large words occur very frequently 

alongside other words in the class, and rarely alongside words from other classes.  For 

example, from Fig. 4.1 we can tell that ówriteô and óerrorô34 frequently occurred close together 

in the original text, but rarely appeared close to óvaccineô. 

To aid visibility I have added callouts showing the ten ómost characteristic wordsô for each 

cluster, and any subfora labels associated with the cluster.  The headings for each callout 

were chosen by me, after consideration of the words within the cluster; the justification for 

each choice of heading will be outlined in my discussion of each output. 

 

                                                
34 This combination was due to a feature of the scraper which replaced any non-Latin script with ówrite 

errorô.  They appeared in this cluster alongside names as many IFLScience participants wrote 

comments which included the name of a friend and an óemojiô; this will be discussed further in sec. 

4.2.5. 
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Clusters which are positioned close together contain words which occurred together 

relatively frequently, though not frequently enough to be put together into the same cluster.  

The position of words within clusters is determined by requirements of representing a multi-

dimensional space in a readable two-dimensional format, so precise word positioning should 

not be read as indicating a relationship between individual words. 

Subfora Labels 

Iramuteq also calculates how strongly a word class is associated with different ósource 

documentô ï as in, how likely a word from a class is to appear in a particular source 

document but not in other source documents.  For this project, each ósource documentô was 

a scraped window from an individual subforum.   

Iramuteq can produce an output showing the names of source documents instead of word 

clusters.  In Fig. 4.1 I have overlaid these outputs over the word clusters to make 

relationships between word clusters and subfora clearer. 

The sizing and positioning of the labels follows the same rules as for word clusters.  For 

example the large red óxkcdsciencefebô label indicates that words from the red cluster 

appeared very frequently within the February scrape of XKCDScience, and not very 

frequently in other subfora.  The small blue óiflsmarchô label indicates that words in the blue 

cluster appeared frequently in the March scrape of IFLScience, but also appeared in many 

other subfora. 

The positions of these labels show how the different scraped windows relate to one another; 

so we see that all scraped windows from IFLScience contained roughly similar language to 

r/EverythingScience but very different language to XKCDScience.  The precise positions of 

labels are not related to the precise positioning of clusters or any words within them.  

Subfora labels did not appear in all outputs, and absence indicates that clusters could not be 

easily associated with particular subfora or scraped windows. 

Text from each subforum was put through two different forms of analysis, which I refer to 

using the following labels: 

- Solo Analyses: Analyses conducted using only text from the subforum under 

investigation, e.g. only text from XKCDScience.   

- Within-Forum: Analyses conducted using text from both a case study subforum and 

comparison groups from within the same platform, e.g. text from XKCDScience and 
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non-science XKCD subfora ï details of these comparison groups are discussed in 

relevant sections of this chapter. 

For solo analyses I divided up the text by the three approximately month-long óscraped 

windowsô (March 2015, August 2015, February 2016 ï see sec. 3.3.1) to see if any clusters 

were associated with particular time periods, which might indicate an influence of particular 

time-sensitive events. 

The text used for the Iramuteq analyses usually consisted of all scraped text across all the 

science subfora.  The exception was IFLScience; using all scraped text required more 

computing memory than was available, so I took a systematic sample of every 10th item 

(post, comment, or reply) in the dataset; items were ordered such that each post was 

immediately followed by all comments to that post (and similarly all replies immediately 

followed the comment they were replying to), ordered chronologically.  This sampling 

procedure was chosen so that the sample would, as much as possible, reflect the original 

length and ordering of each thread (Patton 2002).  These are important features to maintain 

as Iramuteq results are influenced by both the frequency of certain words and how they are 

positioned relative to other words (Loubère and Ratinaud 2014).   

Though Fig. 4.1 is presented for illustrative purposes, there is one substantive point we 

should take away ï there were differences between the subfora, but similarity amongst the 

scraped windows from each subforum.36  This illustrates that the subfora did have distinct 

patterns of language use, but that these patterns were not strongly shaped by time-sensitive 

factors.  In the below sections I therefore draw out differences between subfora, but not 

differences between scraped windows unless specifically relevant.  

 

4.2 IFLScience  

4.2.1 Background 

I Fucking Love Science (IFLScience) is a page on the major social network site Facebook.37  

It was founded in March 2012 by a then-undergraduate student of biology, Elise Andrew.  

Although it ñwas never supposed to be more than me posting to a few dozen of my friendsò 

the page achieved 1000 subscriptions (or ólikesô, in Facebookôs terms) in its first day, a 

                                                
36 Though IFLS has three different coloured labels, these are extremely small and close together 

which indicates a substantial degree of overlap of words used. 
37 www.facebook.com/IFeakingLoveScience. 
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million by September, and two million by December (Lunau 2013).  At time of writing it had 

slightly over 25 million likes38 ï for comparison, the Facebook pages for New Scientist and 

Scientific American both had around 3 million, and Fox News had 12 million.39 Around 2013 

the page broadened into a successful professional enterprise with a website, an online store, 

and (as of 2015) offices in Londonôs fashionable Covent Garden (IFLScience 2015b).  The 

IFLScience websiteôs Media Kit claimed that during 2014 it was the 3rd most engaged-with 

of all Facebook pages, based on proportion of posts which are commented on or ósharedô by 

Facebook users (IFLScience 2014).   

The pageôs motto is óthe lighter side of scienceô and the óAboutô description states: 

We're here for the science - the funny side of science. Quotes, jokes, memes and anything your 

admin finds awesome and strange.  

If you take yourself seriously, you're on the wrong page. 

We're dedicated to bringing the amazing world of science straight to your newsfeed in an 

amusing and accessible way. (IFLScience 2015a) 

In practice, this means the page mixes posts about recent science news, images, and 

science-related jokes.  Originally the page re-posted content from across the internet.  As 

the IFLScience brand became increasingly professionalised, posts increasingly linked to 

news stories on the IFLScience website; though this still mixed stories on new research, 

amusing material, ócoolô material, and politically-themed science stories.  Commentators 

have noted that features of Andrewôs personal social media profiles ï in particular her 

irreverent and sometimes confrontational tone, and her support of causes such as feminism, 

environmentalism, and general left-wing politics ï have been reflected in the output of 

IFLScience (Fitts 2014).  This has continued despite IFLScience hiring an increasing number 

of writers and moderators, as I shall illustrate in the qualitative participation section (4.3.5). 

IFLScience has attracted numerous criticisms.  These include claims that posted material 

uses sensationalised headlines (Thomas 2015); that the level of scientific information is low 

or incorrect (Senapathy and DôEntremont 2015); and that some material is used without due 

credit to the original source (Wild 2013).  Posts from the page oppose climate change 

scepticism from right-wing politicians, and also support feminism and other socially 

                                                
38 Value retrieved from www.facebook.com/IFeakingLoveScience/, 18 June 2017.  This value was 

maintained, with fluctuations of less than ±1 million (4%), over the course of data collection. 
39 Values retrieved from www.facebook.com/newscientist/, www.facebook.com/ScientificAmerican/, 

and www.facebook.com/FoxNews/, 18 June 2017. 



` 

95 
 

progressive causes; these have provoked accusations of ideological bias (Maddox 2012).  

Others have objected to the profanity in the pageôs name (Hudson 2012), or criticised 

Andrew for an aggressive communication style (Fitts 2014).  However both Andrew and the 

page have received endorsement from significant figures in the North American science 

communication landscape, including Neil DeGrasse Tyson and Bill Nye (IFLScience 2016).  

Supporters claim the informal, internet-savvy and often scatological style of the page attracts 

a vast online audience, many of whom might otherwise see science as boring and 

inaccessible (Lunau 2013; Wills 2013).   

In this thesis I do not aim to confirm or deny any of these perspectives.  IFLScience was a 

useful inclusion in this study for two main reasons.  The first was that the large membership, 

Facebook affordances, and appeal to audiences with relatively low levels of scientific 

expertise (all illustrated throughout this section) provided a useful comparison to the other 

subfora.  Moreover, the size and public profile of IFLScience made it worth exploring for 

developing knowledge of how public engagement with science can occur online. 

Secondly, criticisms of IFLScience have raised questions around the roles of personal 

identity, enthusiasm, and boundaries between ógenuineô and ónot-genuineô science.  The 

name of the page can be read as a visible expression of personal enthusiasm towards 

science.  However another recurring criticism is that the page allows people to gain social 

capital by demonstrating an apparent interest in material which ólooks scientificô without 

putting in effort to engage with órealô science.  One online writer has described engagement 

with the page as ñincredibly shallowé a social media badge that allows the person sharing it 

to associate themselves with intellectual rigor without putting in the effort to understand 

anything in a meaningful wayò (Veix 2014).  Another has accused the page of ñcultural 

fraudò, arguing that users are ñtak[ing] a passing interest just long enough to glom onto these 

labels [of óloving scienceô] and call themselves ógeeksô or ónerdsô é Until or unless you've 

paid your dues, you haven't earned the rightðor reasonðto call yourself a nerdéò (Maddox 

2012).  This suggested IFLScience as a valuable source for addressing questions around 

descriptive and emotional meanings of science. 

 

4.2.2 Ethical Procedures and Data Collection 

In order to gain moderator permission, for reasons discussed in chapter 3, (sec. 3.2), I sent a 

series of messages to Elise Andrewôs email address, her Twitter account, and the 

IFLScience ócontact usô page. None received any responses.  As IFLScience was a 
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potentially very valuable addition to this study, for the reasons outlined in the previous 

section, I decided to proceed with studying the site.  In the absence of moderator permission 

I never used direct quotations from IFLScience nor made any posts or contacted any users, 

to avoid upsetting users without moderator support.  

As outlined in chapter 3 (sec. 3.1.2), I collected data from non-science groups to compare 

with each of the science subfora.  For IFLScience, I found pages which had a comparable 

size of membership but talked about topics other than science.  Facebook did not provide a 

straightforward option for systematically producing lists of Facebook pages.  I therefore 

manually searched for prominent organisations and figures on Facebook, noting those with 

between 20 and 30 million likes.  I originally aimed for a range of topics, however it 

transpired that pages with over 20 million likes were largely limited to popular culture.  I 

therefore looked for popular culture pages from across different forms of media, which would 

potentially appeal to different audiences ï though in practice the requirements of large page 

size and English language meant the selection was dominated by American media outputs.  

The selected comparison groups were the official Facebook pages for: 

- CNN (American broadcaster). 

- TV series Game of Thrones (TV series). 

- Madonna (musician). 

- Disneyland (theme park). 

 

Fuller details are given in Appendix 3, sec. 1. 

I did not contact moderators of these comparison groups, as they did not provide a means of 

Facebook contact.  However as I only used these pages to provide quantitative data and text 

for Iramuteq topic modelling, rather than drawing on specific participantsô comments, I 

considered that risk to participants was sufficiently minimal to proceed without moderator 

permission. 

 

4.2.3 Affordances 

There are various ways to see material from a Facebook page.  Anyone with a registered 

Facebook account can ólikeô the page (equivalent to subscribing), and posts from the page 

will appear in their personalised homepage alongside activity from friends.  Alternatively 

users can go to the web address for the page itself, and see the pageôs posts as displayed in 

Fig. 4.2.  
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Fig. 4.2: IFLScience Facebook page.  The right hand side is taken up by a recent ópostô, made by 

administrators posting under the pageôs name óI fucking love scienceô.  Clicking below the post would 

open up a public comments thread.  People who subscribe to the page would also see this post 

appear in their own personal newsfeed.  All posts display the number of likes and comments, as 

displayed on the bottom of the óThis Year In Scienceô post under the óAboutô heading ï this shows the 

post has 169k likes, and 4.6k comments.  Adapted from www.facebook.com/IFeakingLoveScience, 8 

May 2016. 

 

Participants have options in how they respond to posts: 

- They can ólikeô the post, which is usually taken to indicate approval.40 

- óShareô the post, which means any of the userôs friends might also see the post on their 

homepages. 

- óTagô a friend by writing their name in the comments, which will notify them of the 

existence of the post. 

                                                
40 In February 2016 Facebook broadened likes into a choice of six óreactionsô, however this occurred 

after data collection was complete.   


