
Interrogating Big Data for Social Scientific Research: an Analytical 
Platform for Visualising Twitter  

Ramine Tinati, Susan Halford, Leslie Carr, Catherine Pope  
University of Southampton 

Southampton 
United Kingdom 

rt506@ecs.soton.ac.uk 

  

The recent emergence of ‘big data’ – large scale digitized data sets 

capturing commercial and transactional activity – is both 

promising and challenging for social scientific research. On the 

one hand, these data offer information on ‘action in the wild’ – 

the things that people actually say and do, rather than what they 

say they do in surveys or interviews – and they do so at a scale 

rarely, if ever, approached by conventional social scientific 

research methods (Savage and Burrows 2007). On the other hand, 

these data pose a range of methodological, theoretical and 

philosophical challenges. How can we access and describe these 

data, make them manageable for social scientific research? What 

do these data show? And what are the ethics of working with 

these data?  

In this paper, our way into these debates is methodological: we 

begin with a practical approach to the harvesting and visualization 

of big data, one way to render big data analysable for social 

scientific research. Our empirical focus is on Twitter, the micro-

blogging website, which allows individuals to ‘tweet’ 140 

character messages which are made immediately visible in the 

timelines of their ‘followers’ and are also searchable by any other 

Twitter account holder. Established in 2006, Twitter has grown at 

a phenomenal rate with more than 300 million users and 200 

million tweets daily1 and has evolved new functionalities to allow 

users to tweet directly to each other, using @username within 

tweets, and to group tweets around shared topics, using #hashtags 

that can be set up by anyone, on any subject. In sociological 

terms, Twitter is a dynamic social network offering the 

immediately visible trace of apparently spontaneous social 

interactions and relationships. 

Research on Twitter to date has concentrated heavily on content 

especially the role that Twitter communication has played in 

political and social movements (Ward 2011) often emphasising 

the links between on-line and off-line activities and the relevance 

of Twitter in place (despite its cyberspace platform) although this 

is a contested point in Twitter research (Takhteyev, Gruzd, and 

Wellman 2011). Although there has also been some attention to 

the nature of the ties between social media users, including 

Twitter users, (Haythornthwaite and De Laat 2010) so far 

relatively little attention has been paid to the nature of Twitter 

networks themselves: how they emerge and take shape or the 

pattern of interaction between users.  Whilst more traditional 

social network analysis has paid considerable attention to these 

questions off-line the data used and analysis, to date, have been 

static (Scott 2010), paying little attention to the dynamics of 

social networks.  

                                                                 

1 http://blog.twitter.com/2011/06/200-million-tweets-per-day.html 

To begin to answer these issues our paper presents a new software 

tool, developed to provide visualisation of the social networks 

that emerge in Twitter hashtag discussions over time. Twitter 

provides an excellent case study for the development of new 

computational tools which take advantage of its well-structured 

API, which allows a large amount of complete data to be collected 

in a fairly short amount of time and; unlike other social 

networking sites, it places only limited restrictions on rate of data 

collection. Our data collection involved a harvest of tweets made 

using the #nov9 hashtag over the period from 21th October 2011 

to 21st November, during this period, 12831 tweets and their 

supporting metadata were collected and stored in chronological 

order, and also included information about author and creation 

time of the tweet, the tweet text, and also additional identifier 

information. The #nov9 hashtag represents the national British 

political protest against the rise in student university tuition fees 

on November 9th 2011. This was chosen in particular for the 

burgeoning literature on political activism on Twitter, helping 

providing a compelling and relevant case study to demonstrate our 

methodological approach to harvesting and visualising big data in 

order to conduct social scientific research. 

Using the data collected, our software enables a timeline of 

communications around the specific hashtag to be visualised, 

based on retweets – when an original tweet is re-sent by another 

user – and named mentions of users – when one user cites the 

@username of another in a tweet. Analysing these uses of Twitter 

allow us to explore the influential tweets and tweeters within a 

given network, and to examine how a network forms over time. 

Our data will be presented using dynamic film of the hashtag 

communications as they unfolded over time. This provides a 

visual analytical approach to understanding the flow of 

information within a network, and additionally enabling the 

communications to be ‘paused’ and zoomed into, examining at 

certain points in time the actions of the actors, at not only the 

individual level, but their role within the network as well. This is 

not only providing a detailed understanding of the 

communications between actors, but exploring the pathways and 

flow of information pushes the methodological approach to 

understanding big data in terms of its dynamic nature, something 

that helps explain the translation and processes of a network 

(Scott, 2010). 

Beyond this, our methodological approach to big data is also 

exposing the potential power structures that exist within an online 

network of individuals communicating, revealing their potential 

reflections with those in the non-virtual world. Exposing the 

underlying communication network structures reveal certain 

properties help distinguish and separate individuals from each 

other, not only by looking at their position within the network, but 

also their relevance in terms of the dynamic network activities. 



 

Finally, the drive towards big data and social scientific research 

raises a number of ethical questions regarding the conventional 

guidelines towards using private and public information and the 

issues surrounding informed consent. Reflecting on the ethical 

challenges that Neuhaus et al. (2011) discuss, we examine the 

future implications that our methodological approach for big data 

may expose. 
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