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1. Course Description 

 

The course is obligatory for the second year students of the Master’s Programme 

“Data-driven Communication”. 

 

Pre-requisites 

 

Basic skills in Python are required for this course. The course will be teaching 

networks using Python. There are supplementary modules in Gephi, a standalone 

application. The only pre-requisite is that Gephi is installed on a user's laptop. There are 

optional modules in R for ERGms that will not be a part of the formatives but might be 

useful for students. Students wishing to use R should have RStudio installed. It is also 

encouraged that the students have introductory statistics. Many students will successfully 

complete a qualitative approach to network analysis without complex statistics. 

Regardless, Python is required for the successful completion of the formatives. 

 

Abstract 
 

The course is aimed at introducing the students with the areas of digital 

communication research and application of Big Data mining methods to communication 

studies. The internet is but one of many networks. Every network is different in its own 

way but there are striking similarities, whether we refer to traffic routing, infectious 

diseases, friendships on Facebook or gossip on Twitter. This course represents a primer 

in social network analysis [SNA], a longstanding approach to the generation and analysis 

of network data. In this course, we introduce many of the fundamentals of social network 

analysis, from graph theory through personal networks to newer network science 

approaches and advanced statistical modelling. Each week includes reading summaries 

and exercises designed to build the student's capacity for network analysis. We conclude 

the course with a critical interrogation of network analysis to help circumscribe some 

limits to this otherwise exciting and powerful paradigm. The result is a well-rounded 

course designed to enable the effective use of networks in research. 

https://www.oii.ox.ac.uk/people/taha-yasseri/
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2. Learning Objectives 

 

The course will familiarise students with the state of network science as a paradigm 

comprising multidisciplinary approaches to the analysis of relational data. Students will 

be able to read introductory network metrics and understand how these measures speak to 

theories of human behaviour as well as put together an original piece of analysis using 

network data. Students will gain a modest understanding, via the 'sociology of science', as 

to why network analysis is a highly distributed field where no single software 

application, journal or conference covers all of the active research on social networks. 

Students will also learn basic data capture and analysis techniques that can enable them 

to begin, if not complete, a full social network analysis study. 

 

3. Learning Outcomes 

 

Upon successful completion of this course students should: 

 Get an overview of the areas of digital communication studies. 

 Be able to develop a research design. 

 Get acquainted with the variety of computational and data mining methods in 

communication research, such as computational content analysis and agent-based 

modelling. 

 Have a familiarity with the basic terms and concepts of social network analysis. 

 Understand how differing network analysis metrics relate both to each other and to 

academic research questions. 

 Be able to describe how a network can be constructed from an online 

phenomenon. 

 Have a clear understanding of some of the various analytical tools used in network 

science. 

 Be able to construct and theorise a research question that employs social network 

analysis in order to address a specific topic related to human behaviour and 

collective dynamics. 

 

4. Course Plan 

 

1) Introduction to Big Data and Social Media Research (2 Lectures) 

Big data, the real time streams of transactional records of our daily activities, hold 

major promise for (computational) social science. In these two lectures we discuss 

and showcase examples of the use of big data and social media data in social 

systems research.  

In-class:  4 academic hours 

Out-of-class: 10 academic hours 

 

2) Social Data Science Research Design and Method (2 Lectures) 

In these two lectures we introduce social data science as a new field of research at 

the cross-section of social sciences and data science. We discuss the research 

design and the rules and recipes for a successful research project.  

In-class:  4 academic hours 
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Out-of-class: 10 academic hours 

 

3) Computational Content Analysis (1 Lecture + 1 Seminar) 

With the increase in the size of digitalised textual data and their use in social 

science and humanities research, the use of computational methods in analysing 

text is becoming very common. In this course we introduce some introductory 

techniques to computational text mining. 

In-class: 4 academic hours 

Out-of-class: 10 academic hours 

 

4) Agent-Based modelling and network analysis of Wikipedia conflicts (1 Lecture + 1 

Seminar) 

This lecture + seminar are about agent-based modelling, a fascinating technique 

for answering social science questions, based on computer simulation of real-

world societies and real-world human events. 

In-class: 4 academic hours 

Out-of-class: 10 academic hours 

 

5) Social Network Analysis (6 Seminars) 

This series of seminars introduces social network analysis with particular emphasis 

on research design, data collection and analysis. We take a comparative approach 

to network topics, such as evaluating different measures of centrality, multiple 

approaches to clustering and variations on visualisation. 

In-class: 12 academic hours 

Out-of-class: 46 academic hours 

 

5. Reading List 

 

Required 

 Foster I., Ghani R., Jarmin R. S., Kreuter, F., Lane, J. Big Data and Social 

Science: A Practical Guide to Methods and Tools. - CRC Press, 2017. – URL: 

https://ebookcentral.proquest.com/lib/hselibrary-

ebooks/detail.action?docID=4689171. – Access through electronic library system 

ProQuest Ebook System. 

 

Optional 

 Borgatti S. P. (2018). Analyzing social networks. SAGE Publications, 2018. 363 p. 

 Granovetter M. S. (1973). The Strength of Weak Ties, In American Journal of 

Sociology. Vol. 78, No. 6, pp. 1360-1380. – URL: 

https://proxylibrary.hse.ru:2158/stable/2776392?seq=1#metadata_info_tab_content

s. – Access through electronic library system JSTOR. 

 Dunbar R. I. M. (2016). Do online social media cut through the constraints that 

limit the size of offline social networks? // Royal Society Open Science. Vol. 3, 

Iss. 1. – URL: https://royalsocietypublishing.org/doi/10.1098/rsos.150292.   

 Aral S, Van Alstyne M. (2011). The Diversity-Bandwidth Trade-off, In American 

Journal of Sociology. Vol. 117, No. 1 (July 2011), p. 90-171. – URL: 

https://ebookcentral.proquest.com/lib/hselibrary-ebooks/detail.action?docID=4689171
https://ebookcentral.proquest.com/lib/hselibrary-ebooks/detail.action?docID=4689171
https://proxylibrary.hse.ru:2158/stable/2776392?seq=1#metadata_info_tab_contents
https://proxylibrary.hse.ru:2158/stable/2776392?seq=1#metadata_info_tab_contents
https://royalsocietypublishing.org/doi/10.1098/rsos.150292
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https://proxylibrary.hse.ru:2158/stable/10.1086/661238#metadata_info_tab_conten

ts.  – Access through electronic library system JSTOR. 

 Newman M. E. J. (2006). Modularity and community structure in networks, In 

Proceedings of the National Academy of Sciences. – URL: 

https://www.pnas.org/content/103/23/8577.  

 Eynon R., Hjoth I., Yasseri T., and Gillani, N. (2016). Understanding 

Communication Patterns in MOOCs: Combining Data Mining and qualitative 

methods, In S. ElAtia, D. Ipperciel, and O. Zaïane (Ed.), Data Mining and 

Learning Analytics: Applications in Educational Research, Wiley. – URL: 

https://proxylibrary.hse.ru:2137/assetviewer.aspx?bookid=117456&chunkid=1887

22610&rowid=480. - Access through electronic library system Books 24x7. 

 Yasseri T., Bright J. (2016). Wikipedia traffic data and electoral prediction: 

towards theoretically informed models, In EPJ Data Science. – URL: 

https://proxylibrary.hse.ru:2084/article/10.1140/epjds/s13688-016-0083-3. - 

Access through electronic library system Springer.  

 Gildersleve P., Yasseri T. (2018). Inspiration, Captivation, and Misdirection: 

Emergent Properties in Networks of Online Navigation, In: Cornelius S., Coronges 

K., Gonçalves B., Sinatra R., Vespignani A. (eds) Complex Networks IX. 

CompleNet 2018. Springer Proceedings in Complexity. Springer, Cham. – URL: 

https://proxylibrary.hse.ru:2084/chapter/10.1007/978-3-319-73198-8_23. - Access 

through electronic library system Springer.  

 Fortunato S. (2010). Community detection in graphs, In Physics Reports. Vol. 486, 

Iss. 3–5, pp. 75-174. – URL: 

https://proxylibrary.hse.ru:2055/science/article/pii/S0370157309002841. - Access 

through electronic library system ScienceDirect. 

 

6. Grading System 

  

 The course is assessed by the following formula:   

 Gfinal = 0,4* Gin-class+ 0,6 *·Gproject 

 

 10-grade scale is used. Rounding of the final grade is mathematical. 

 

This course is assessed through the class-work on each seminar and a 10-12 page 

project report which will demonstrate an application of the methods discussed in 

the class to a dataset and in relation to a social research question. Students are 

allowed to use any datasets that either they have collected in other courses or are 

publicly available. The assessment is solely based on the analysis and not the data 

collection. The limitations of the dataset and the methodologies must be discussed 

as well. 

In the assignment you should: 

- Introduce the dataset that you use and describe the metadata (10%) 

- Name the analytical methods that you use and discuss their relevance (10%) 

- Present the results of the analysis (50%) 

- Discuss the results and explain what they tell us about the dataset under study 

(20%) 

- Discuss the limitations in the data and the analytical methods (10%) 

https://proxylibrary.hse.ru:2158/stable/10.1086/661238#metadata_info_tab_contents
https://proxylibrary.hse.ru:2158/stable/10.1086/661238#metadata_info_tab_contents
https://www.pnas.org/content/103/23/8577
https://proxylibrary.hse.ru:2137/assetviewer.aspx?bookid=117456&chunkid=188722610&rowid=480
https://proxylibrary.hse.ru:2137/assetviewer.aspx?bookid=117456&chunkid=188722610&rowid=480
https://proxylibrary.hse.ru:2084/article/10.1140/epjds/s13688-016-0083-3
https://proxylibrary.hse.ru:2084/chapter/10.1007/978-3-319-73198-8_23
https://proxylibrary.hse.ru:2055/science/article/pii/S0370157309002841
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(Note that the percentages indicate the approximate length of each section not the 

weight of marks attached. Deviations from these guides are acceptable). 

 

In the assessment, the quality of visualizations and diagrams will be evaluated 

carefully and failing at providing good quality visuals will cause loss of marks. 

For a better mark, try to have a cohesive and complete set of analyses. 

 

Examples of Project topics: 

o Social Media and Campaign Finance in the 2016 Congressional Cycle 

o I-Why: The Values of Type 1 Diabetes Management through the Nightscout Online 

Community 

o Silent or silenced minorities? The importance of gender-based identification with 

exemplars on perceived hostility and willingness to engage in online discussions 

o To what extent can network position predict the performance of online video creators? 

o Engaging to explore? An online experiment to investigate the impact of interactivity in 

data visualizations 

o Big Data’s Crooked Timbers: Algorithmic Discrimination and the European Union 

General Data Protection Regulation 

o Semantics of Disruption: Mapping the Media’s Love-Hate Discourse on the Sharing 

Economy 

o The Political Economy of Death in the Age of Information: A Critical Approach to the 

Digital Afterlife Industry 

 

This assessment can be retaken only in case of legitimate absence with a documented 

confirmation.  

 

7. Examination Type 

The final grade is cumulative with no examination. 

 

In case of failing grade for the course students should take a written exam with 3 

questions on the topics 3-5 of the course. The exam is taken in LMS.  

 

Exam questions for the first retake are prepared by the course instructor. The results are 

graded by the course instructor. 

 

Exam questions for the second retake are prepared by the chairman of the exam 

commission of at least 3 people. The results are graded by the commission. 

 

 

8. Methods of Instruction 

 

 Lectures and seminars 

 

9. Special Equipment and Software Support (if required). 
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 Software:  

R, RStudio, Python, Python Jupyter, Gephi (open source). 

 

 Electronic library systems: 

ProQuest Ebook System, JSTOR, Books 24x7, Springer, ScienceDirect (provided by 

HSE online library subscription).  

 

 Equipment: 

Computers, projection screen, Internet access. 

 


