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In just a short period of time, social media have altered many aspects of our daily lives, from how we 
form and maintain social relationships to how we discover, access and share information online. Now 
social media are also beginning to affect how we teach and learn in this increasingly interconnected and 
information-rich world. The use of social media has been growing in academic settings, with some 
surveys reporting adoption rates as high as 80% among university classrooms in the United States. 
However, the question remains, how do educators and learners know that their particular use of social 
media is beneficial to their teaching or learning? The objectives of this research are (1) to understand the
affordances and potential roles of social media in learning, as well as (2) to determine and provide 
methods and measures that help researchers and educators evaluate the use of social media for teaching 
and learning based on automated analyses of social media texts and networks. 

At this time there are no effective solutions that can help educators and researchers study learning 
processes in social media. For example, one of the challenges of analyzing social media activities in this 
context is that not all messages on social media might include evidence of learning. So how do we 
distinguish the messages that demonstrate learning? For instance, do social media messages that include 
URLs to certain online resources indicate knowledge sharing and lead to collaborative learning?  Or 
maybe there are certain keywords in online messages that indicate that learning is happening. Questions 
such as these are at the core of a new, rapidly emerging field of 'Learning Analytics', defined by the 1st 
International Conference on Learning Analytics and Knowledge in 2011 as "the measurement, 
collection, analysis and reporting of data about learners and their contexts, for purposes of understanding
and optimising learning and the environments in which it occurs". 

Thus far, learning analytics has primarily focused on studying more traditional, closed learning 
environments such as online classrooms with student-only access. The proposed initiative will expand 
the field of learning analytics by developing and testing automated methods to study learning processes 
occurring in social media. The new measures will be developed based on theories and methods from 
areas such as Computer-Supported Collaborative Learning, Social Network Analysis and Text Mining. 
The proposed methodology includes two aspects: deriving measures of learning processes within social 
media using the techniques of social network analysis and text mining; and evaluating these measures 
through interviews and surveys of instructors and students. These new measures will offer efficient and 
effective ways to assess learning (especially informal learning) and teaching effectiveness first by 
making the data set more manageable, and then by identifying patterns in the data and creating effective 
methods of evaluation or intervention therefrom. 

The significance and impact of this research applies to three areas. First, the work will expand 
theoretical and technical practices in learning analytics through the development and evaluation of 
methods to study learning and social media use. Second, the work will provide measures that teachers 
and learners can use to understand how to effectively use social media for learning. And third, it will 
address the societal impacts of social media use, particularly when used outside formal learning settings 
for learning about and understanding important public issues.
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Introduction  
The use of social media has been growing in university classrooms, with some surveys reporting 
adoption rates as high as 80% among university classrooms in the United States (Moran et al., 2010). 
Such use capitalizes on the wider social networks reachable via social media while simultaneously 
meeting the student population where it lives: i.e., online, in social networking sites and in the 
microforms of communication adopted in Twitter and texting. There are many potential benefits to using 
social media in association with education and classroom settings. For example, by having access to 
social media, students can continue discussions started in one class and carry them over to another. 
Students also have a chance to view and build on conversations with others outside the classroom, such 
as practitioners and experts in the field or students who took the same class in a previous semester. 
Furthermore, social media can be used to create a community of learners which persists beyond the 
current class, sustaining students as life-long learners. Recent research in this area suggests that whether 
one is submitting questions via Twitter, blogging about current events related to general themes of the 
class, or using Facebook to carry out  class  discussions,  students’ class participation, engagement, and 
sometimes even performance, are likely to increase once social media are introduced into the mix (Ebner 
et al., 2010; Junco et al., 2012; Schroeder et al., 2010). However, how do educators and learners know 
that their particular use of social media is beneficial to their teaching or learning? This is a problem for 
many educators and researchers looking for validation that social media are truly aiding teaching and 
learning processes.  
The objectives of this research are to determine and evaluate measures that help educators manage their 
use of social media for teaching and learning through the use of automated analysis of social media texts 
and networks. In a face-to-face class, it is relatively easy to see who is participating or not. It is also 
relatively easy in online classes to track progress and student participation with the help of reporting 
functionalities offered by modern Classroom Management Systems like Blackboard. However, when 
learners and educators are engaging with each other and with communities outside the classroom via 
social media, educators and researchers who are studying learning processes quickly find themselves 
inundated with data sets that dwarf more conventional survey- or interview-based data sets. Yet, data 
volume alone does not fully speak to the enormity of the task associated with analyzing online data. To 
exploit an online data set fully, researchers often need to examine the same set of data in multiple 
passes, each time looking for different aspects of interaction and learning. Some of the many facets they 
can look at include common patterns of exchange, development of shared language and understanding, 
and the emergence of roles and positions that may be unique to online interactions. Multiple analyses 
such as these take a substantial amount of time to accomplish when managed by hand. Unfortunately, at 
this time there are no effective solutions that can help educators and researchers to deal with such large 
data sets in the context of studying learning processes that are occurring in social media. 
The research proposed here fits with and contributes to the emerging field of learning analytics 
(Siemens, 2010; Haythornthwaite et al., forthcoming). It adds understanding, methods, and tools for 
learning analytics by developing and testing automated measures to study learning processes occurring 
in social media, based on the discovery and analysis of social structures among class participants. In 
particular, this research focuses on developing and evaluating new approaches for the discovery of 
learning networks generated from social media activities by class participants. Such networks signal 
engagement through interaction and discussion with fellow learners and instructors. Once discovered 
and properly evaluated, these networks offer efficient and effective ways to assess learning (especially 
collaborative learning) and teaching effectiveness: first by making the data set more manageable, and 
then by identifying patterns in the data and creating effective modes of evaluation or intervention. 
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Social Network Analysis: Theory and Method 
To study these learning networks, Social Network Analysis (SNA) will be used as the primary method 
of research. SNA has emerged as a leading method for studying online social interactions at an 
individual level and group level, as well as for studying learning networks (Dawson et al., 2011; 
Haythornthwaite, 1996; Haythornthwaite, 1998, forthcoming; Haythornthwaite & de Laat 2011; 
Wasserman & Faust, 1994; Wellman, 1996).  
A social network perspective focuses on the way individual behavior is defined in relation to actions by 
others.  Thus,  to  understand  individual  behavior,  we  need  to  “describe  patterns of relationships between 
actors, analyze the structure of these patterns, and seek to uncover their effect on individual  behavior”  
(Nurmela et al., 1999; n.p.). SNA seeks to represent data sets in the form of social networks. In a social 
network, there are ‘nodes’, which represent  group  members,  and  ‘edges’  (often  referred  to  as  ‘ties’) that 
connect people by means of various types of relations. For example, individual Twitter users may be 
viewed as nodes, and the messages shared between them may be seen as edges. Additionally, the 
strength of these relations (e.g., the frequency of interaction) can be conveyed as a weight assigned to 
each tie. These network representations of social interactions provide researchers with an effective 
mechanism for studying collaborative processes in online communities, such as shared knowledge 
construction, information sharing and exchange, influence, and support (Cho et al., 2007; 
Haythornthwaite, 2001; Reyes and Tchounikine, 2005). 
However, to study online communities using SNA, social network data about connections among 
members of a particular community needs to be collected.Until recently, capturing such information has 
been resource-intensive and primarily done via time-consuming and intrusive social network surveys 
administered to network participants. It is now possible to derive social networks from online 
conversations on social media. The advantage of studying learning communities that use a social media 
platform is that most of  their  social  interactions  are  recorded  and  can  be  used  to  study  the  group’s  
underlying social structures automatically. Once a social network among group members is discovered, 
it can be used to understand how group dynamics (e.g., active and outlier participation) relate to 
learning, and how the formation of shared norms and other social processes in online communities 
relates to successful learning outcomes. 
One of the reasons automated discovery of social networks is currently an emerging area of research is 
that it tends to be unobtrusive, scalable and fast. Moreover, because the type of data typically analyzed 
comes from the public domain, it avoids the difficulties of data privacy and the need to ask each 
respondent to complete a social network questionnaire. Automated network data collection is also not 
encumbered with many of the difficulties related to traditional qualitative data collection: e.g., in a social 
network survey, respondents may provide partial answers, respond in ways they believe make their 
behavior look better, exaggerate interactions, forget people and interactions, or perceive events and 
relationships differently from other network members (see discussions by Dillman, 2000 and Lange et 
al., 2004). 
With these difficulties in mind, this initiative focuses on new ways of discovering online social networks 
automatically. In particular, the work will introduce and evaluate an automated approach for social 
network discovery from social media data, such as Twitter (a popular microbloging platform for 
exchanging messages under 140 characters long), blogs, and social bookmarking data in the learning 
context.  

Case Studies 
The proposed initiative will focus on a set of case studies involving the implementation of social media 
in the context of higher education among15 major research universities in Canada (specifically focusing 
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on courses that use social media as part of the curriculum), as well as a number of Massive Open Online 
Courses (also known as MOOC) taught in Canada. MOOC is an emerging format of online courses 
designed for a large number of participants that uses an open access, web-based platform and a set of 
social media tools to conduct a class. This new format of distance and distributed learning is rapidly 
gaining in popularity across Canada and worldwide. For example, in the United States, MOOCs are 
being offered by institutions such as MIT, Harvard, and Berkeley. In Canada, the leader in offering 
MOOCs is the Technology Enhanced Knowledge Research Institute (TEKRI) at Athabasca University. 
TEKRI has agreed to provide this research team access to Twitter messages, blog posts, and social 
bookmarking data for the following five courses: 

 Connectivism and Connective Knowledge (CCK), taught in 2008, 2009, 2010, 2012  
 Personal Learning Environments and Knowledge (PLEK), 2010  
 Change: Education, Learning, and Technology (Change), 2011 
 Learning Analytics (LAK), 2012 
 Future of higher education (EdFuture), 2012 

Study Design 
Year 1: Range and extent of social media use in post-secondary education in Canada 
Since there is a general lack of knowledge regarding how and to what extent Canadian instructors 
integrate social media in their teaching, the first year of this grant will focus on completing a 
comprehensive survey of different approaches to social media integration for teaching across 15 leading, 
research-intensive, Canadian universities (the so-called ‘group of U15’). Athabasca University, a leading 
Canadian University in distance learning, will also be involved. To accomplish this goal, we will 
conduct an online survey among Canadian instructors to survey their teaching methods with social 
media. The aim will be to understand how they align social media with the learning objectives of their 
classes and what kind of formal assessment criteria for the use of social media instructors use. The goal 
is to collect as many case studies as possible. In parallel, we will also conduct an extensive Internet 
search to find any publicly available information about different courses that introduce aspects of social 
media in their curriculum.  
The outcomes of the first year will be a searchable database of various cases of social media integration 
in the classroom across Canada, as well as a preliminary paper describing the use of social media for 
learning in Canada. The primary research questions that will be addressed in this phase are as follows: 

 Question 1: To what extent are social media being adopted by Canadian instructors in Higher 
Education? 

 Question 2: What specific social media are being used for teaching, and for what intended learning 
outcomes? 

 Question 3: What are the common assessment strategies of social media use for teaching and 
learning used by instructors? 

Also during Year 1, we will begin examination of social media use in the Athabasca University MOOC 
courses available for study, following protocols which are similar to those discussed below for Year 3, 
and which will help provide the tools and approaches for analysis of newly collected data in Year 3. 
Year 2: Using the results of the first year, for each university in the study, we will identify four case 
studies, including one undergraduate class, one graduate class, one online undergraduate class (if 
available), and one online graduate class (if available). The expected total number of classes in the study 
will be 64 classes (16 Universities x 4 cases). Next, in Spring and Summer of 2014, we will contact 
instructors for each of the selected cases to invite their classes to be part of our study. For instructors 
who agree to participate in our study, we will ask them to add a note to their syllabi explaining that (1) 
publicly available social media activities generated by students in this class will be recorded and 
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analyzed for the purposes of our study, and that (2) our research team will contact students to invite 
them to complete an online questionnaire about their experience with the use of social media in the class 
and to collect self-reported  information  about  students’  various  social  networks  in  this  class  before  and  
after the class. As part of this stage, we will design and implement an online form for completion of the 
questionnaire. To increase its completion rate, graduate students on the team will follow up by email 
with potential participants. 
The online questionnaire will be designed based on Haythornthwaite’s  (1999) study protocol (as 
described below), and the study will be vetted by research ethics boards at both Dalhousie University 
and University of British Columbia. To encourage participation in the questionnaire, all respondents will 
be automatically enrolled in a random drawing for one of three tablet computers. The questionnaire will 
consist  of  four  main  sections,  inquiring  about  (1)  students’  previous  experience  and  attitudes  towards  
social  media  use,  (2)  students’  perceived  social  structures  in  the  classroom, (3) which students can be 
identified as prominent members of the class, and (4) interactions in the class as a whole. The second 
and third sections will be specifically designed to collect information on self-reported social networks. 
The last section will be designed to assess learning at a group level by asking students questions about 
knowledge-building and sense of community dimensions as proposed by Law (2005) and Lin et al. 
(2007). The last section of the survey will also include questions about outcomes from the class as they 
relate to the class learning objectives: whether the class encouraged individual or collective learning, 
what the extent of collaboration was among students, whether social media enhanced learning, and 
finally, what the level of satisfaction with the class was and how much students felt they had learned. 
Among other findings, the last section will help us to identify  classes  that  are  more  “successful”  and  
those  that  are  less  “successful”  in  fostering  learning  (in  particular,  collaborative learning). 
Participation  in  the  online  survey  will  be  voluntary  and  will  not  affect  students’  grades  in  the  class.  The  
expected time to complete the questionnaire is 30 minutes. The responses of the survey will not be 
shared with the instructors. Furthermore,  students’  names  will  not  be  published  in  any  publications.  
Based on the responses to the online questionnaire, we will build social networks based on the five types 
of relations asked in the questionnaire: learning, work, help, friendship, and socializing.  
To acquire more in-depth data about each class, we will also conduct semi-structured interviews with the 
instructors of the classes to solicit their feedback about the outcomes of social media use. This will allow 
us to compare how students, versus instructors, perceive interactions in the class and compare it to the 
observed interactions in social media. To collect interview data, we will adopt a comprehensive, semi-
structured interview protocol from Bennett et al. (2011). Their interview  protocol  focuses  on  instructors’  
“teaching  approach,  the  context  in  which  they  worked,  their  approach  to  designing  their  teaching,  the  
key  influences  on  their  design  practices  and  what  supports  they  accessed  and/or  used  to  help  them”  (p.  
6). 
The outcomes of  the  second  year  will  be  the  following  data  sets  for  each  class  in  the  study:  students’  
responses to the online survey about their experience and comfort level with social media; self-
assessment of the learning effectiveness of the class; and self-reported social networks in the class, such 
as information about who gives advice to whom and who is friends with whom. During this phase, we 
will also collect public social media messages posted by students in the classes under investigation, 
starting the collection one month before, and ending one month after the class. A pilot study of this 
phase will also be conducted in Year 1 to develop and test data collection protocols.  
Year 3: During the third year, we will use social media data collected automatically during the second 
year to discover whether and how students are connected in social media based on information about 
who talks to whom and who mentions whom online. This phase will seek to answer the following 
research question: 
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 Question 4: What features of social media postings help to uncover social networks among class 

members automatically? 
To automatically discover social networks among students on social media, we will rely on a method 
called  ‘Name  Networks,’  which  employs  the  content-based discovery of social networks through 
conversational data generated by online communities (Haythornthwaite & Gruzd, 2008; Gruzd, 2009a). 
The main idea behind the Name Networks method is that it looks for mentions of personal names and 
usernames in the messages to discover social ties between online participants. The Name Networks 
method was validated by the grant applicants with a study of online threaded discussions among six 
online  graduate  classes  at  an  American  University.  The  study  found  that  students’  self-reported networks 
(based on a questionnaire) were almost twice as likely to share the same ties with the Name Networks 
than  with  “who  replies  to  whom”  networks.  These  findings  suggest  that  social  networks  discovered  by  
the Name Network method closely resemble real life social interactions, and that this automated method 
is a viable alternative to collecting social network data via costly and time-consuming questionnaires. 
The Name Network approach has been successfully used to study online groups on a number of different 
social media platforms including Twitter (e.g., Gruzd et al., 2011;  Gruzd & Sedo, 2012) and blogs 
(Chung et.al., 2010; Gruzd, 2009b). Since this method has not been previously applied to the learning 
context on social media, this phase will involve examining content-based features of social media 
messages such as URLs, hashtags and other keywords to determine what features of these messages are 
more likely to indicate learning processes and collaborative learning in the class. This will be achieved 
through manual content analysis of all of the social media messages produced by one of the classes in 
the study. Based on the results, we will automate this process and apply that automated content analysis 
to social media data from other classes in the study to look for instances that support learning. 
The outcomes of the third year will be three social networks per class, discovered automatically from 
social media content posted by the students and representing three periods of time: a month before the 
term, in the middle of the term and a month after the term has ended. This will allow us to study changes 
in social relations among class participants over time, and will allow us to assess any possible impacts of 
pre-existing relations among students in this class on the learning processes.  
Year 4: The fourth year will be used to evaluate the automatically discovered networks. Specifically, we 
will compare the self-reported networks with the ones derived automatically in the previous year. This 
phase will address the following research question: 

 Question 5: How do Name Networks discovered automatically from social media data correspond 
with self-reported networks collected via the class questionnaire? 

To date, there have been no known studies comparing automated to self-reported social networks based 
on  students’  social  media  interactions  and  self-reported learning networks. To evaluate the proposed 
method of building social networks and identify what will be gained from using the proposed automated 
method,  social  networks  derived  using  the  ‘Name  network’  method  will  be  compared  to  students’  self-
reported (perceived) social networks. To perform the comparison, the study will rely on p* models 
(statistical network models) such as Exponential Random Graph models (Robins, 2007), to perform a 
comprehensive comparison between these networks. To build p* models, we will use XPNET software 
(Wang et al., 2006). There are two main reasons why p* models (as opposed to other statistical models) 
will be used to conduct the comparisons. First, parameters estimated by a p* model are easy to interpret 
and compare across different pairs of networks. Additionally, a p* model is the only statistical model 
that is capable of modeling different network structures as well as individual characteristics of network 
members (Snijders, 2008).  
One of the main goals of this phase will be to find out what types of relations the discovered networks 
automatically represent, and whether these can be used to effectively represent and study class dynamics 
and learning processes. 
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Year 5: To further explore the nature of the Name Networks and evaluate their usefulness in studies of 
learning, the types of social interactions and relations embedded in the Name Networks will be 
examined. Specifically, we will examine the Name Networks and look for relations that are known to be 
crucial  in  shared  knowledge  construction  and  community  building,  such  as  ‘help’,  ‘work  together’  and  
‘socialize’ relations. We will seek to identify which of these relations is among the most important in 
achieving successful collaborative learning outcomes as measured through the questionnaire and 
interviews conducted in Year 2. The research question for this stage will be as follows: 

 Question 6: What types of social relations does automated analysis of social media data reveal? 
To address this question, a detailed, semi-manual exploration of social networks and postings will be 
conducted. This exploration will use a web-based text mining and visualization system called Netlytic. 
Netlytic is being developed at the Social Media Lab at Dalhousie University, and is designed for the 
automated discovery, analysis and visualization of information about online communities. It does this by 
automatically reducing large volumes of online texts into more useful network data that can be easily 
manipulated and studied. Netlytic can automatically build ‘Name Networks’ based upon the use, 
position and proximity of personal names within text-based computer-mediated communication. The 
development  of  Netlytic  started  back  in  2006  as  part  of  Dr.  Gruzd’s  dissertation  work  and  has  continued  
since then. As a research environment, Netlytic has already proven to be very useful in a number of 
studies of various online communities including learning communities (Haythornthwaite & Gruzd, 
2008; Gruzd, 2009a), communities of bloggers and blog readers (Gruzd, 2009b; Chung et al., 2010), 
reading communities on Twitter (Gruzd, & Sedo, 2012), and scholarly communities on Twitter (Gruzd 
et al., 2011) as well as communities around i-Neighbors.org (Hampton, 2010). In addition to helping 
with data collection and discovery of social networks from social media data, Netlytic will enable the 
manual exploration of each of the discovered networks using interactive visualization techniques which 
will allow us to overlay the results of the text analysis with the network structure. Such visualization 
would make it easier to interpret the discovered Name Networks.   
One of the advantages of using social media as part of a class is the ability for students to connect with 
professionals outside the class and bring outside experts in the subject area into class discussions. This is 
made possible by the open and public nature of the Twitter platform. Therefore, this phase will also 
address the following research question: 

 Question 7: How, if at all, are external sources and expertise being incorporated in the class via 
social media? 

To answer this question, we will also use Netlytic to study how external sources are being incorporated 
as part of class discussions and identify who else (other than the instructor and the students) is involved 
in the class-related discussions via social media.  
Finally, to get more insight into learning processes in social media, we will examine the following 
research question:  

 Question 8: Are there any differences or similarities in the use of social media in the learning context 
among different classes, different assignments and different methods of social media deployment? 

Here we will perform a number of statistical tests to compare different groups: (1) undergraduate vs. 
graduate, (2) different disciplines, (3) on-campus vs. online classes, as well as (4) different uses of social 
media in the learning context. We will  also  examine  whether  and  how  students’  previous  proficiency  
and experience with social media may impact their class engagement. To conduct a comparison across 
various  networks,  as  well  as  to  determine  whether  certain  factors  influence  students’  positions in social 
networks and why, Social Network Analysis (SNA) will be used. For this step we will rely on two 
popular programs for SNA called UCINET and ORA.  
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