
 

 

 

 

 

 

 

 

Using Social Media Data to Improve Navigation 
within Websites  

 

 

 

 

by 

 

 

 

 

Naureen Nizam 

 

 

 

Submitted in partial fulfilment of the requirements 

for the degree of Doctor of Philosophy 

 

 

at 

 

 

Dalhousie University 

Halifax, Nova Scotia 

March 2015 

 

 

 

 

 

 

 

 

 

 

© Copyright by Naureen Nizam, 2015



 

ii  

 

 

 

 

 

 

 

 

 

 

for my Parents  



 

iii  

 

TABLE OF CONTENTS  
 

LIST OF TABLES ............................................................................................................ vii  

LIST OF FIGURES ........................................................................................................... ix 

ABSTRACT ...................................................................................................................... xii  

LIST OF ABBREVIATIONS USED .............................................................................. xiii  

ACKNOWLEDGEMENTS ............................................................................................. xiv 

Chapter 1 ï Introduction ..................................................................................................... 1 

1.1 User-assisted Navigation on the Web .................................................................. 3 

1.2 Hypertext and Hyperlinks .................................................................................... 6 

1.3 Objective and Research Questions ....................................................................... 7 

1.4 Summary and Structure of Thesis ...................................................................... 11 

Chapter 2 ï Literature Review .......................................................................................... 13 

2.1 Links ....................................................................................................................... 13 

2.2 Website Navigation ................................................................................................. 15 

2.2.1 Internal Links ................................................................................................... 15 

2.2.2 Browser Navigation Tools ............................................................................... 19 

2.2.3 External Links .................................................................................................. 20 

2.3 Social Media ........................................................................................................... 21 

2.4 Information Seeking Tasks ..................................................................................... 24 

Chapter 3 ï Research Methodology & Design ................................................................. 28 

3.1 Overall Research Approach .................................................................................... 28 

3.2 Why Mixed Methods?............................................................................................. 28 

3.3 Research Design...................................................................................................... 29 

3.4 Software Packages Used ......................................................................................... 30 

3.5 Summary ................................................................................................................. 31 

Chapter 4 ï Phase 1: Preliminary Study ........................................................................... 33 

4.1 Study Objectives ..................................................................................................... 33 

4.2 Research Questions ................................................................................................. 33 

4.3 Research Methodology ........................................................................................... 34 

4.3.1 Website and Tasks ........................................................................................... 34 

4.3.2 Study Design .................................................................................................... 37 

4.4 Results ..................................................................................................................... 39 

4.4.1 Effectiveness .................................................................................................... 40 

4.4.2 Efficiency ......................................................................................................... 41 



 

iv 

 

4.4.3 User Engagement ............................................................................................. 44 

4.4.4 Additional Findings ......................................................................................... 45 

4.5 Summary of Findings .............................................................................................. 46 

4.6 Study Limitations .................................................................................................... 49 

4.7 Conclusion and Motivation for Phase 2 .................................................................. 49 

Chapter 5 ï Phase 2 ï Link Analysis, Guidelines and Prototype Implementation ........... 51 

5.1 Study Objectives ..................................................................................................... 51 

5.2 Research Questions ................................................................................................. 51 

5.3 Methodology ........................................................................................................... 52 

5.3.1 Sampling .......................................................................................................... 52 

5.3.2 Data Collection ................................................................................................ 54 

5.4 Results ..................................................................................................................... 56 

5.4.1 Unique Links .................................................................................................... 57 

5.4.2 Profile of Top 10 Links .................................................................................... 58 

5.4.3 Depth of Links from the Websiteôs Home Page .............................................. 60 

5.4.4 Types of Links ................................................................................................. 61 

5.4.5 Tweets Containing Links to External Websites ............................................... 62 

5.5 Study Implications and Characteristics of Websites ............................................... 64 

5.6 Study Limitations .................................................................................................... 66 

5.7 Guidelines for an Improved Navigation Tool ......................................................... 66 

5.8 Social Media Panel (SMP) Prototype Implementation ........................................... 67 

5.8.1 Design Features linked with Guidelines .......................................................... 67 

5.8.2 Design Platform ............................................................................................... 69 

5.9 Conclusion and Motivation for Phase 3 .................................................................. 71 

Chapter 6 ï Phase 3 ï Final Study .................................................................................... 72 

6.1 Focus Group ............................................................................................................ 72 

6.1.1 Study Objectives .............................................................................................. 72 

6.1.2 SMP Prototype for London Olympics 2012 .................................................... 72 

6.1.3 Study Design .................................................................................................... 73 

6.1.4 Results .............................................................................................................. 76 

6.1.5 Study Limitations ............................................................................................. 81 

6.1.6 Summary .......................................................................................................... 81 

6.2 Social Media Panel (SMP) Prototype Refinement.................................................. 81 

6.3 User Study ............................................................................................................... 84 



 

v 

 

6.3.1 Study Objective ................................................................................................ 84 

6.3.2 Research Question ........................................................................................... 85 

6.3.3 SMP Prototype for Sochi 2014 ........................................................................ 85 

6.3.4 Study Design .................................................................................................... 86 

6.3.5 Results .............................................................................................................. 91 

6.3.6 Study Limitations ........................................................................................... 156 

6.3.7 Summary ........................................................................................................ 157 

Chapter 7 ï Discussion ................................................................................................... 159 

7.1 Answers to Research Questions ............................................................................ 159 

7.2 SMP Feature Enhancements ................................................................................. 166 

7.3 Association of Website Navigation Tools with Tasks .......................................... 168 

7.4 Additional Findings .............................................................................................. 169 

7.5 Summary ............................................................................................................... 172 

Chapter 8 ï Conclusion ................................................................................................... 173 

8.1 Summary ............................................................................................................... 173 

8.2 Research Contributions ......................................................................................... 176 

8.2.1 Theoretical Contribution ................................................................................ 176 

8.2.2 Applied Contribution ..................................................................................... 177 

8.3 Limitations ............................................................................................................ 178 

8.4 Future Work .......................................................................................................... 178 

8.4.1 User study with different types of websites and tasks ................................... 178 

8.4.2 Implementation of the Social Media Panel .................................................... 179 

8.4.3 Customization and Personalization of the Social Media Panel ..................... 179 

8.4.4 Exploring the use of Social Media Panel on Small Devices .......................... 180 

8.5 Conclusions ........................................................................................................... 181 

References ....................................................................................................................... 182 

Appendices ...................................................................................................................... 193 

Appendix 1.A ï Website Navigation Tools ï An Overview ...................................... 193 

Appendix 4.A ï Letters from Dalhousie Research Ethics Board ............................... 194 

Appendix 5.A ï PHP Script to extract URLs ............................................................. 195 

Appendix 6.A ï Letters from Dalhousie Research Ethics Board ............................... 196 

Appendix 6.B ï Focus Group Materials ..................................................................... 201 

Appendix 6.C ï Focus Group Sketches by Participants ............................................. 205 

Appendix 6.D ï 20 most shared web pages from Sochi 2014 .................................... 209 



 

vi 

 

Appendix 6.E ï User Study - Informed Consent & Demographic Questionnaire ...... 210 

Appendix 6.F ï Post-Task Questionnaires ï without Panel ....................................... 216 

Appendix 6.G ï Post-Task Questionnaires ï with Panel ............................................ 217 

Appendix 6.H ï Post-Task 5 Questionnaires ï with Panel ......................................... 218 

Appendix 6.I ï Post-Study Questionnaire .................................................................. 220 

Appendix 6.J ï Interview ............................................................................................ 224 

Appendix 6.K ï Qualitative Data ï Post-Task Questionnaire .................................... 226 

Appendix 6.L ï Qualitative Data ï Post-Study Questionnaire ................................... 230 

Appendix 6.M ï Speed Analysis ................................................................................ 232 

Appendix 6.N ï Participants ....................................................................................... 240 

Appendix 6.O ï Total number of clicks...................................................................... 241 

Appendix 6.P ï Participants ........................................................................................ 249 

Appendix 6.Q ï Click analysis for each navigation tool ............................................ 250 

 

 

  



 

vii  

 

LIST OF TABLES 
 

Table 1.1 ï Purpose and research questions ..................................................................... 10 

Table 3.1 ï Research design, methods and outcomes ....................................................... 32 

Table 4.1 ï Four websites, tasks and the type of tag cloud (SA or CA) ........................... 36 

Table 4.2 ï Order of tasks ................................................................................................. 38 

Table 4.3 ï Data points for each condition ....................................................................... 40 

Table 4.4 ï Independent sample t-test for each type of tag cloud (CA and SA) .............. 42 

Table 4.5 ï Data points for each type of tag cloud (CA and SA) ..................................... 42 

Table 4.6 ï Summary of findings in relation to the research questions ............................ 47 

Table 5.1 - Four events and their target website URLs .................................................... 53 

Table 5.2 ï Data collection period and hashtag(s) ............................................................ 56 

Table 5.3 ï Number of tweets and tweets with links (URLs) ........................................... 57 

Table 5.4 ï Unique links shared in tweets and re-tweets .................................................. 58 

Table 5.5 ï Top 10 links with sharing frequency on Twitter ............................................ 59 

Table 5.6 ï Distribution of top 10 links among all tweets containing links ..................... 60 

Table 5.7 ï Total tweets containing links to external websites ........................................ 63 

Table 5.8 ï Guidelines from Phase 1 and Phase 2 ............................................................ 67 

Table 5.9 ï Guidelines and features implemented in SMP prototype .............................. 70 

Table 6.1 -  Refined SMP prototype based on limitations ................................................ 82 

Table 6.2 - Refined SMP prototype based on feedback from focus groups ..................... 83 

Table 6.3 ï Sochi 2014 keywords, number of tweets and number of links ...................... 85 

Table 6.4 - Top 20 links from Sochi 2014 ........................................................................ 86 

Table 6.5 ï Tasks and the estimated number of clicks to complete the task .................... 88 

Table 6.6 ï Order of tasks ................................................................................................. 89 

Table 6.7 - Data collection points from the user study ..................................................... 91 

Table 6.8 ï Types of websites useful for SMP ............................................................... 119 

Table 6.9 ï Navigation tools used for finding specific information on websites ........... 122 

Table 6.10 ï Navigation tools used for browsing within websites ................................. 123 

Table 6.11 - Data points in each data set ........................................................................ 131 

Table 6.12 - Data points in each data set after outliers were removed ........................... 131 



 

viii  

 

Table 6.13 ï Descriptive statistics of each data set ........................................................ 132 

Table 6.14 ï Independent sample t-test results ............................................................... 133 

Table 6.15 ï Descriptive statistics .................................................................................. 135 

Table 6.16 ï Multivariate test ï ANOVA for the tasks and conditions .......................... 135 

Table 6.17 ï Descriptive statistics for the two tasks (fact finding vs. browsing) ........... 136 

Table 6.18 - Data points in each data set ........................................................................ 138 

Table 6.19 - Data points in each data set after outliers were removed ........................... 138 

Table 6.20 ï Descriptive statistics of each data set ........................................................ 139 

Table 6.21 ï Independent sample t-test results ............................................................... 140 

Table 6.23 ï Multivariate tests........................................................................................ 141 

Table 6.22 ï Descriptive statistics .................................................................................. 142 

Table 6.24 ï Descriptive statistics for the two tasks (fact finding vs. browsing) ........... 142 

Table 6.25 ï Descriptive statistics .................................................................................. 143 

Table 6.26 - Data points in each data set ........................................................................ 144 

Table 6.27 ï Outliers in each treatment data set ............................................................. 146 

Table 6.28 - Data points in each data set after outliers were removed ........................... 146 

Table 6.29 ï Descriptive statistics of each data set ........................................................ 147 

Table 6.30 (a)  ï Independent sample t-test results ........................................................ 148 

Table 6.30 (b) ï Independent sample t-test results ......................................................... 149 

Table 6.30 (c) ï Independent sample t-test results ......................................................... 150 

Table 6.30 (d) ï Independent sample t-test results ......................................................... 150 

Table 6.31 ï Data points after outliers are removed ....................................................... 151 

Table 6.32 ï ANOVA on tasks and navigation tools...................................................... 152 

Table 6.33 ï Descriptive statistics of without SMP data ................................................ 153 

Table 6.34 ï Paired sample t-test results ........................................................................ 154 

Table 6.35 - Descriptive statistics for fact finding tasks (PF)......................................... 154 

Table 6.36 - Descriptive statistics for browsing tasks (PS) ............................................ 155 

Table 6.37 - Descriptive statistics for task 5 ................................................................... 156 

Table 6.38 - Summary of findings .................................................................................. 158 

Table 7.1 ï SMP feature enhancements .......................................................................... 166 

Table 7.2 ï Gender response analysis on two interview questions................................. 169  



 

ix 

 

LIST OF FIGURES 

 
Figure 1.1 - Dalhousie Universityôs convocation web page ............................................... 2 

Figure 1.2 - Tag cloud on the Flickr website (https://www.flickr.com/photos/tags/) ......... 4 

Figure 1.3 - "Most Popular" on Huffington Post website ................................................... 4 

Figure 1.4 - Twitter Feed on CBC Sports website .............................................................. 5 

Figure 1.5 - Facebook Recommendations Feed on CTV News website ............................ 6 

Figure 1.6 - ñShare Thisò Social Media Plug-in on CNN website ..................................... 7 

Figure 2.1 ï Website link navigation model ..................................................................... 15 

Figure 2.2 ï Website navigation mechanism on Dalhousie Universityôs website ............ 16 

Figure 2.3 ï Tag cloud on the Many Eyes website ........................................................... 17 

Figure 2.4 - Browser navigation mechanisms for Mozilla Firefox ................................... 20 

Figure 2.5 ï Men vs. Women site-specific social media usage (Dugann, 2013) .............. 22 

Figure 2.6 - Reader to Leader framework (Shneiderman, 2011) ...................................... 23 

Figure 2.7 - Web information classification model (Kellar et al., 2007) .......................... 26 

Figure 2.8 - Breakdown of all task captured (Kellar et al., 2007) .................................... 26 

Figure 4.1 ï ñMany Eyesò website consisting of all three navigation tools ..................... 34 

Figure 4.2 ï Home page screenshots of four websites with the three navigation tools .... 37 

Figure 4.3 ï Study design and the controlled ordering of tasks on the four websites ...... 38 

Figure 4.4 ï Usage of navigation tools during the study .................................................. 40 

Figure 4.5 ï Participantsô perception on tools with best results ....................................... 41 

Figure 4.6 ï Average time to complete the task (in seconds) ........................................... 42 

Figure 4.7 ï Average number of clicks to complete the task............................................ 43 

Figure 4.8 ï Participants experience of finding information ............................................ 44 

Figure 4.9 ï Participants perception of the navigation tools ............................................ 45 

Figure 5.1 ï Screenshot of the four target websiteôs home page ...................................... 53 

Figure 5.2 ï Depth of links from the target websiteôs home page .................................... 61 

Figure 5.3 ï The types of web content referred to in links ............................................... 62 

Figure 5.4 ï Types of web content on top 10 links to external websites .......................... 64 

Figure 5.5 ï SMP design and features .............................................................................. 70 

file:///F:/Final%20Submission%20to%20FGS%20-%20Jan%2023,%202015/Revisions/Nizam-Naureen-PhD-CS-Mar-2015-Revised-v6.docx%23_Toc415145738


 

x 

 

 

Figure 6.1 ï London Olympics 2012 website with the SMP prototype............................ 73 

Figure 6.2 ï Teaching Lab in Dalhousie Computer Science Building ............................. 74 

Figure 6.3 ï Study design of the focus group sessions ..................................................... 75 

Figure 6.4 ï Sketches illustrating suggested design improvements to SMP .................... 78 

Figure 6.5 - Second Iteration of the SMP Prototype ......................................................... 84 

Figure 6.6 ï User study setup ........................................................................................... 87 

Figure 6.7 - User study design .......................................................................................... 90 

Figure 6.8 ï Most frequently used social media applications ........................................... 92 

Figure 6.9 - Activities on social media applications ......................................................... 93 

Figure 6.10 - Link Sharing ................................................................................................ 94 

Figure 6.11 - Link Following ............................................................................................ 94 

Figure 6.12 ï Usage of navigation tools (with and without SMP) ................................... 96 

Figure 6.13 - Usefulness of navigation tools (with and without SMP) ............................ 97 

Figure 6.14 - Usefulness of navigation tools ï Task 5 (with SMP) .................................. 98 

Figure 6.15 ï The most useful navigation tool (with and without SMP) ......................... 99 

Figure 6.16 (a) ï Ease of use (with and without SMP) ................................................... 102 

Figure 6.16 (b) ï Ease of use (with and without SMP) .................................................. 103 

Figure 6.17 ï Task completion (with and without SMP)................................................ 104 

Figure 6.18 ï Usefulness of navigation tools (with and without SMP) .......................... 105 

Figure 6.19 ï Task efficiency (with and without SMP) .................................................. 107 

Figure 6.20 ï Fun (with and without SMP) .................................................................... 108 

Figure 6.21 (a) ï Frustration (with and without SMP) ................................................... 109 

Figure 6.21 (b) ï Frustration (with and without SMP) ................................................... 110 

Figure 6.22 (a) ï Perceived usability, aesthetics and novelty ......................................... 113 

Figure 6.22 (b) ï Perceived usability, aesthetics and novelty......................................... 114 

Figure 6.23 ï SMP features liked ................................................................................... 116 

Figure 6.24 ï Types of websites useful for SMP ............................................................ 120 

Figure 6.25 ï Navigation tools used for finding specific information within websites .. 122 

Figure 6.26 ï Navigation tools used for browsing websites ........................................... 124 

Figure 6.27 ï Design tree for time/speed analysis .......................................................... 130 



 

xi 

 

Figure 6.28 ï Interaction graph from 2-way ANOVA results ........................................ 136 

Figure 6.29 ï Interaction graph from 2-way ANOVA results ........................................ 143 

Figure 6.30 ï Design tree for number of clicks analysis for each navigation tool ......... 145 

Figure 7.1 ï Information seeking tasks and website navigation tools ............................ 168 

 

 

  



 

xii  

 

ABSTRACT 
 

People often use navigation mechanisms such as menus, search, links and browser tools 

to find information within websites. The purpose of this research was to explore how 

user-generated content on social media can be used to help users find information within 

websites. In particular, we have examined the use of links (i.e., web page URLs) shared 

on social media sites, such as Twitter, and the use of this information to recommend 

relevant and popular web pages to the website visitors.  

 

Our preliminary study explored how users use current navigation tools within websites. 

Our next study focused on the Twitter messages (ñtweetsò) to identify characteristics of 

websites that may benefit from the links shared on social media. Using Netlytic, we 

captured and analyzed tweets about four popular events. The results indicated that 25-

47% of tweets across all four events contained a link to web pages. The majority of these 

web pages were several clicks deep (requiring more than two clicks from the home page). 

Based on these findings, we developed guidelines and a prototype - a Social Media Panel 

(SMP). This prototype displayed popular web pages as page thumbnails based on the 

aggregated information trending on social media sites. 

 

A mixed methodological approach was followed for our final study which included a 

focus group and a user study. The focus group was used to solicit feedback on the 

prototype. The prototype was refined based on these findings and evaluated through a 

user study. The prototype was compared against the current navigation tools and we 

examined its effectiveness, efficiency and user engagement between the fact finding and 

browsing tasks.  

 

Through questionnaires and semi-structured interviews, we concluded that participants 

found SMP to be effective, efficient and engaging for browsing tasks. The analysis of 

logs and participantsô on-screen activity, revealed that they performed the fact finding 

tasks faster than the browsing tasks. It was statistically proven that it took fewer clicks to 

complete the task using SMP. However, the use of SMP did not prove to make a 

significant difference in expediting the completion of the task. 

 

The combined results from these studies provided a set of guidelines, and 

recommendations for the SMP. The research helped us develop a website link navigation 

model and refine the web information classification model for the two types of 

information seeking tasks: fact finding and browsing. We see the potential of this 

research to assist website visitors to discover and connect with other social media users 

who are interested in similar topics and eventually lead these users to topic driven online 

communities. 
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Chapter 1 ɀ Introduction  
 

In 2014, there were estimated to be over a billion sites on the web (Netcraft, 2014). 

Websites, a collection of web pages, are an important source of information on the web 

and the number is increasing every day. Due to the continuing growth in the number of 

websites and the amount of information, finding relevant information has become a 

challenge; both in terms of finding an appropriate website and finding the appropriate 

page within that website. Information seekers get to websites in a number of different 

ways; by typing a website URL on their browser or by following a link from search 

engine results, social media sites, emails, documents and browser bookmarks. All of 

these tools are useful in directing users to particular websites, yet the navigation within a 

website remains one of the main causes of user frustration on the web (Lazar et al., 2003; 

Bessiere et al., 2004; Lazar et al., 2006; Youwei et al., 2008; Wang et al., 2008; Berg, 

2011). When users are unable to complete their task, whether it is fact-finding, 

information gathering, browsing or transactional (Kellar et al., 2007), there are 

consequences to the user. These can range from loss of efficiency, user frustration, user 

dissatisfaction and user disengagement. One of the ways to decrease user frustration is to 

have consistent navigation mechanisms (menus, search, links, breadcrumbs, etc.) within 

websites (Stoll, 2012). However, these are largely controlled by the website 

administrators, who decide which navigation mechanisms to include and exclude from 

websites.   

 

The broad aim of this research is to improve navigation within a target website, either 

from the home page or a specific web page within a target website. Links assist users to 

navigate from one web page to another. Given a target website, these links appear in a 

form of navigation tools (i.e., menus, search, tag clouds etc.), browser tools (i.e., back, 

history, browser search, etc.) and are also present on external sites (i.e., search engines, 

social media sites, etc.) driving traffic into the website. For example, consider a user 

seeking convocation related information on the Dalhousie Universityôs website. Users 

may follow the link from search engine results page, social media sites, etc., and arrive at 
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the ñConvocationò page (http://www.dal.ca/academics/convocation.html) directly, as 

shown in Figure 1.1 or they may navigate to the ñConvocationò page from Dalhousie 

Universityôs home page (http://www.dal.ca/). One of the ways to navigate to the 

ñConvocationò page from the home page is to use menus by clicking on the ñAcademicsò 

link and then the ñConvocationò link. It is the navigation from the home page and from 

specific web pages within a target website (i.e., internal pages) that is being studied in 

this research.  

 
Figure 1.1 - Dalhousie Universityôs convocation web page  

 

The first phase of this research focuses on navigation to specific pages within a target 

website using menus, search and tag clouds. The next two phases of this research focuses 

on navigation to specific pages within a target website using links shared on social media 

which drives traffic into the website. It is the information shared on social media sites 

which is examined in Phase 2 of this research as a means of social discovery. Social 

discovery refers to the search of information where online communities are motivated to 

find, filter, organize, annotate and summarize voluminous information resources with the 

goal to create capacity (by aggregating, curating, tagging, commenting, ranking, rating, 

reviewing and summarizing) and provide solutions (Shneiderman, 2011). Using the social 

http://www.dal.ca/academics/convocation.html
http://www.dal.ca/
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discovery framework, this research presents how information shared by the community of 

users can be used to improve navigation within websites.  

1.1 User-assisted Navigation on the Web 

 

In this research, user-assisted navigation corresponds to data created by users, either 

explicitly or implicitly, which assist other users navigate within websites. Since Web 2.0, 

tools have been built to enable a higher level of user engagement including interaction 

and collaboration among a community of users. One of the early attempts to incorporate 

user feedback on a website was seen on Flickr (www.flickr.com) in the form of tag 

clouds, as shown in Figure 1.2. Users tag photos (i.e., assign keywords to photos) and 

these are presented in a tag cloud format for other users. These tags are links directing 

users to the tagged photos. This type of user-generated content enables community-driven 

navigation which creates new access points to the content. Although popular, website 

navigation with community-defined tags has limitations. Tagging needs users to engage 

and resources to deal with their input in order for it to be useful (Smith, 2007). 

Furthermore, tags can become ambiguous to users as more and more people contribute to 

them and thus less useful as a ñwithin websiteò navigation mechanism (Smith, 2007, 

Nizam et al., 2012). Other studies have explored recommender systems, in which the 

navigation patterns of previous website visitors are utilized to provide recommendations 

to newcomers (Wang et al., 2008, Flesca et al., 2005), however, the information seeking 

goals of newcomers may be very different than previous visitors.  

 

Social media sites, such as Twitter, Facebook, Google+ and Pinterest, have become a 

powerful way for users to create, share and exchange information and ideas allowing the 

creation and exchange of user-generated content. Integration between social media and 

websites has been observed and includes: most popular content, activity feeds and 

recommender feeds.  

 

http://www.flickr.com/
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Figure 1.2 - Tag cloud on the Flickr website (https://www.flickr.com/photos/tags/) 

 

Most Popular Content: Websites, such as Huffington Post 

(http://www.huffingtonpost.ca/), display their most popular or most liked pages, as shown 

in Figure 1.3. The information is usually based on website statistics or collected from 

their social media accounts or hashtags in social media. 

 

 

Figure 1.3 - "Most Popular" on Huffington Post website  

 

http://www.huffingtonpost.ca/
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Activity Feed: Websites, such as CBC Sports (http://www.cbc.ca/sports/hockey/nhl/), use 

an activity feed widget (list of messages from newest to oldest) culled from their own 

social media account (i.e., Twitter). These are used to bring more dynamic content into 

the website. Similarly, Facebook allows website designers to incorporate an Activity 

Feed from their Facebook account. Although these widgets include all activities from an 

account, they seldom point people to specific web pages within a website and can create 

design challenges as they take up real-estate and can create clutter on a web page, as 

shown in Figure 1.4.  
 

 

Figure 1.4 - Twitter Feed on CBC Sports website 

 

Recommender Feed - A recommender feed displays the most frequently recommended 

content in a target website. For example, Facebook Recommendations Feed displays the 

most recommended content on the website, using data from actions, such as Likes, by 

friends and other people using Facebook. CTV News (http://www.ctvnews.ca/) uses such 

a recommender feed from Facebook in which after a few minutes of the user landing on 

the website, a pop-up appears on the bottom right side of the web page containing 1-2 

links to web pages. The feed shows a picture, a title, and how many people on Facebook 

have recommended the web page, as shown in Figure 1.5.  

 

http://www.cbc.ca/sports/hockey/nhl/
http://www.ctvnews.ca/
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Figure 1.5 - Facebook Recommendations Feed on CTV News website 

 

The above mentioned integration practices are the first steps to exploiting social media 

for information finding within websites.  

1.2 Hypertext and Hyperlinks  

 

Hypertext was introduced in 1945 by Vannevar Bush and coined in 1963 by Ted Nelson. 

Hypertext is text with references (hyperlinks) to other text. The web is composed of 

many hypertext pages interconnected by hyperlinks, allowing users to go from one web 

page directly to another. Hyperlinks are referred to in this research as links. Links assist 

users in navigating within the target website and also to the target website from external 

sites, such as social media sites. Links created in social media are created in a number of 

different ways: from users of social media and from the website using social media 

widgets (e.g. AddThis www.addthis.com), ShareThis (www.sharethis.com), third party 

applications, such as Tweetdeck (https://tweetdeck.twitter.com/). Figure 1.6 shows how 

Huffington Post (www.huffingtonpost.ca) incorporates social media widgets, allowing 

users to create and share tweets containing links from within the website.  

 

http://www.addthis.com/
http://www.sharethis.com/
https://tweetdeck.twitter.com/
http://www.huffingtonpost.ca/
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Figure 1.6 - ñShare Thisò Social Media Plug-in on CNN website 

 

This PhD thesis examines links culled from social media (e.g. Twitter), where a 

community of users have shared links to web pages of a target website, and the 

subsequent presentation of this information on the target websites, to help users complete 

their information seeking tasks (fact-finding and/or browsing).  

1.3 Objective and Research Questions 

 

The overall objective of this research was to explore how social media data can be used 

to help users find information within a target website. The research was conducted in 

three phases. Phase 1 was a preliminary study to better understand how users use current 

navigation tools within websites. The following research questions were explored:  

 

RQ1:  How do users use website navigation tools (search, menu and tag cloud) for 

simple information seeking tasks?  

a. Which of three navigation tools (search, menu and tag cloud) are perceived to be 

more effective, efficient and preferred in finding information for simple 

information seeking tasks? 
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b. Which of the two types of tag cloud (single author-driven vs. community of 

authors-driven) is more efficient and preferred in finding information for simple 

information seeking tasks? 

 

Phase 2, informed by Phase 1, was a link analysis study to analyze the pattern of links 

generated in social media, specifically Twitter, during four events. The following two 

research questions were explored:  

 

RQ2: What are the characteristics of links shared on social media pertaining to a 

target website? 

a. How often do users share links during these four events on social media? 

b. How many of these are unique links from these four target websites? 

c. What are the top 10 links shared from these four target websites? 

d. What is the depth of links from the websiteôs home page for the four target 

websites? 

e. What is the type of information contained in those links for the four target 

websites? 

RQ3: What are the characteristics of links shared on social media pertaining to 

other websites? 

a. How many links are to other websites and what type of information is 

contained in those links? 

b. Which types of websites may benefit from a community-driven navigation 

tool? 

 

The analysis in Phase 2 led to the development of guidelines for the development of a 

prototype tool. In Phase 3 we evaluated the prototype using mixed methodology. We 

conducted a user study to answer the following research question:   

 



 

 

 

9 

 

RQ4:  Does the use of links shared on social media, when aggregated and presented on 

websites, help users navigate websites more effectively and more efficiently than current 

navigation tools?  

a. Does the type of web task (fact finding or browsing) affect the efficiency, 

effectiveness, or engagement of navigation based on links shared in social media? 

 

In this study we compared the use of the prototype on two types of web tasks: fact-

finding and browsing. Using both qualitative and quantitative techniques, we examined 

effectiveness (participantsô ability to complete the task successfully), efficiency 

(participantsô ability to complete the task in the least amount of time and the least number 

of clicks) and user engagement (perceived usability, aesthetics, and novelty (OôBrien and 

Toms, 2008)) to answer our research questions. Table 1.1 describes the three phases, 

along with the purpose and research questions. At the completion of this research we  

developed a website link navigation model, produced a set of guidelines and 

characteristics of websites, and suggested enhancements to the web information 

classification model (Kellar et al., 2007).  
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Table 1.1 ï Purpose and research questions 
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1.4 Summary and Structure of Thesis 

 

This research was composed of three major studies, each one building on the previous 

study. The thesis is structured to reflect this flow. 

 

Chapter 2 outlines the previous work on website and browser navigation tools as well as 

an overview of different information seeking tasks, social navigation and social media.  

Chapter 3 provides an overview of mixed methods research and presents our reasoning 

for selecting the mixed methodologies to answer the research questions. We also provide 

an overview of the research design and approach.  

Chapter 4 reports on the preliminary study to better understand how users use current 

navigation tools within websites for simple information seeking tasks. In addition, we 

examine the two types of tag clouds (single author driven vs. community of author 

driven) to answer the research questions. We also develop a set of four guidelines based 

on the results of this study. 

Chapter 5 reports on a link analysis study which deepens our understanding on the 

characteristics of links shared on Twitter during four popular events. The results from this 

study are used to develop characteristics of websites which might benefit from 

information shared on social media sites, in particularly the sharing of link information. 

We also appended to the set of guidelines and developed a prototype based on the results 

of this study. 

Chapter 6 reports on a user study including a focus group as a first step. The focus group 

was used to initially evaluate the prototype and the concept in general. The results from 

the focus group were used to refine the prototype and provide further insights into the 

types of websites to use for the user study. We describe the results from both qualitative 

and quantitative data, including the semi-structured interviews from the user study. 
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Chapter 7 summarizes and discusses the main research findings. We respond to our 

research questions, outline a set of recommendations to improve the prototype, and 

propose an enhancement to the web information classification model.  

Chapter 8 concludes this thesis with a discussion of the contributions of this research, its 

limitations and future work. 
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Chapter 2 ɀ Literature Review  
 

The objective of this research is to improve navigation within websites with a focus on 

links: links internal to the target website, keeping users within the website, and links to 

the target website from external sources (i.e., social media sites). In this chapter, we 

describe research conducted on website navigation, browser navigation, social navigation 

and social media, in particularly Twitter. We include background research in improving 

navigation within websites. The intent is to gain a better understanding of how links are 

used in information seeking tasks. 

2.1 Links  
 

Bush (1945) and Nelson (1980) were the pioneers of hypertext, a text with links to other 

text. In the context of this research, a link is a reference to a web page that the user can 

directly follow, usually by clicking. Web pages are written in a tagged markup language 

called the hypertext markup language (HTML) and embed links to other web pages 

making links an integral part of the web. A user who follows links is said to be navigating 

the hypertext. A link is expressed as an anchor tag with an href attribute, which names 

another page using a Uniform Resource Locator (URL) (e.g. <a 

href="http://www.dal.ca/">Dalhousie University</a>). In its simplest form, a URL 

contains a protocol (http), a server hostname (www.dal.ca), and a file path (/, the ñrootò 

of the published file system).   

 

Web pages can be created by anyone which contributes to its explosive growth and is 

therefore, highly unstructured. Even though this capability provides the flexibility of 

users to add information on the web, it can significantly increase the difficulty of others 

in finding relevant information. Search engines, such as Google, Yahoo and Bing, have 

been useful in assisting users in finding information as they can identify linked 

documents that best match the search criteria and provide links to the users in a form of a 

list.  
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Due to the nature of the web, which can be represented as a hypertext graph with nodes 

as web pages and edges as links, research has taken place in link analysis. Links add 

significant amounts of useful information beyond text for search, relevance ranking, 

classification, and clustering (Cohn and Hofmann, 2001). Researchers have derived ways 

to improve performance of web search engine algorithms, such as PageRank and 

Hyperlink Induced Topic Search (HITS) (Page et al., 1999; Deng et al., 2004; Lan et al., 

2006). Data mining techniques to mine links have also been studied to detect patterns in 

security and law enforcement data, bibliographic citations etc. (Getoor, 2003).  

 

The structure and the organization of the website are important to consider in this 

research due to its interconnection with the website navigation tools. Rosenfeld and 

Morville (2002) describe the structure and organization of a website as building rooms 

and navigation design is about adding doors and windows. They also indicated that while 

a well-designed taxonomy may reduce the chances that users will become lost, 

complementary navigation tools are often needed to provide context and to allow for 

greater flexibility. Miller and Remington (2004) examined menus and web search tasks 

through the use of a computational model of information navigation and found that the 

optimal structure of the website depends on the quality of the labels (i.e. clear and 

reliable labels). Numerous studies have investigated the structure of the website with the 

goal to ease navigation. Lin and Liu (2008) proposed a website structure optimization 

model for more effective web navigation. They used the average distance of links across 

web pages to optimize the website link structure. Sreedhar and Chari (2010) looked at 

various elements of a website to evaluate the quality of website design. They concluded 

that navigation plays a crucial role in the design of the website structure because it 

determines the path to be traveled to reach a required web page. In addition, the quality of 

website structure is based on the average number of clicks per page and structural 

complexity. The use of links for the purpose of navigating a web page has been studied 

primarily to detect revisitation patterns and improve web browser navigation 

mechanisms, such as ñHistoryò which allows users to return quickly to a previously 

visited page (Tauscher and Greenberg, 1997).  
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2.2 Website Navigation  
 

The ability to navigate from one page to another within websites is referred to as website 

navigation in this research. This research focuses on links as a primary mechanism for 

navigating websites in order to complete web tasks. These links can be part of the target 

website and keep users within the target website (i.e., internal links), they can be 

associated with the web browser, and they can even exist in other websites driving traffic 

to the target website (i.e., external links). Figure 2.1 illustrates a website link navigation 

model composed of the target website, the website navigation tools, the browser 

navigation tools and social media.  

 

Figure 2.1 ï Website link navigation model 

 

2.2.1 Internal Links  
 

We refer to internal links as those that point users to specific web pages within the target 

website. To assist users in finding information, websites include several navigation tools, 

such as menus, search, breadcrumbs and tag clouds, as shown in Figure 2.2 and 2.3. 

Menus are part of most websites and are typically used as a primary navigation 

mechanism. In a menu, the categories are presented in a list format (either horizontally or 
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vertically) and these are links to other pages within the website. A search text box can be 

found on websites with a high volume of web pages and allow users to enter keyword(s) 

in the text box. Results are then retrieved based on those keyword(s). A tag cloud, also 

known as weighted list, is a visual presentation of keywords, labels or tags to illustrate 

content on a website. The tags are typically shown according to their frequency and 

appear in alphabetical order. In addition, these tags are links which when clicked, 

redirects to specific pages on the website. Tags are either generated or assigned by a 

single author or community of authors. The collaborative nature and translation of tags to 

annotate and categorize content, also known as collaborative tagging, social 

classification, social indexing, and social tagging, help classify information and is 

commonly referred to as folksonomy or taxonomy. Due to their popularity, they can be 

found on a wide variety of websites including personal and commercial web pages, blogs, 

and social information sharing sites. 

 

 

Figure 2.2 ï Website navigation mechanism on Dalhousie Universityôs website 
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Figure 2.3 ï Tag cloud on the Many Eyes website 

These navigation tools have been studied individually and collectively. Tullis et al. 

(2005) conducted an online study to evaluate six variations of menus on a website and 

concluded that drop-down menus were the most effective to navigate websites. Sinclair 

and Cardew-Hall (2008) explored whether tag clouds are useful as an aid to find 

information on websites. They conducted a user study where participants had an option to 

either use a tag cloud or search text box and found that when the web task was more 

general, participants preferred the tag cloud. They also concluded that tag cloud is not 

sufficient as the sole means of navigation for a folksonomy-based dataset. Hearst and 

Rosner (2008) examined tag clouds using qualitative methods and found that tag clouds 

are primarily used because users perceive them as having an inherently social or personal 

component because they suggest what others are doing or interested in and also because 

they change over time. They also concluded that tag clouds are perceived as fun, popular 

and/or hip yet people object to tag clouds because of their visual aesthetics, their 

questionable usability, and a perceived bias towards popular ideas and the downgrading 

of alternative views.  
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Tag clouds and those that are community driven highlights the concept of ñsocial 

navigationò and its main objective is to help people make decisions by using, directly or 

indirectly, information from other people. A number of studies have looked into 

understanding social navigation and the importance of social tagging on websites. Millen 

and Feinberg (2006) examined popular social bookmarking services (dogear) to see how 

it supports social navigation. They concluded that social tags used in the context of a 

social bookmarking service are an important way to improve social navigation and that 

users preferred looking at another userôs entire bookmark collection than browsing tag 

collections, hence, supporting the importance of social tagging to improve social 

navigation. Tonkin et al. (2008) investigated the extent community members consider 

community while tagging. They determined that community members tag differently for 

a community than they do for themselves. Zubaiga et al. (2011) demonstrated that 

segmenting users based on their tagging behavior has significant impact on the 

performance of automated classification of tagged data for a social tagging system.  

 

Birukou et al. (2006) explored the phenomena that people tend to behave like other 

people have behaved previously, even in situations like selecting a link on the web. 

Realizing that social navigation aims at providing assistance in such situations, they 

proposed an approach of implicit culture in which people are encouraged to behave 

according to the ñusualò behavior of the community. Similarly, Wang et al. (2008) 

proposed a graph-based recommender system, in which the navigation patterns of 

previous website visitors are utilized to provide recommendation for newcomers. Rae et 

al. (2010) addressed the task of recommending additional tags to partially annotate media 

objects (images) using information from four contexts (all photos in the system, userôs 

own photos, photos of userôs social contacts and the photos posted in the groups of which 

a user is a member). They evaluated their approach against Flickr and showed that using 

personalized contexts can significantly improve tag recommendation. Shneiderman 

(2011) referred to tagging as one of the common practices benefiting individuals in 

finding information while helping the community to be aware of the information.  
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Once the content is tagged, however, the layout of these tags is crucial. Improvements to 

tag cloud visualizations have been studied and several approaches to presenting tag 

clouds have been developed. Hassan-Montero and Herrero-Solana (2006) presented an 

approach to use clustering algorithms for visually displaying tag clouds, with the aim of 

improving browsing experience. Kaser and Lemire (2007) presented models and 

algorithms to improve the layout of tags clouds. Schrammel et al. (2009) conducted a 

series of experiments designed to evaluate the effects of semantic versus alphabetical and 

random arrangements of tags in tag clouds. The results of their work indicated that 

semantically clustered tag clouds can provide improvements over random layouts in 

specific search tasks and that they tend to increase the attention towards tags in small 

fonts compared to other layouts. In addition, they found that semantically structured tag 

clouds were preferred by users for general search tasks. Lohmann et al. (2009) examined 

tag cloud perception and performance with respect to different user goals. Through a 

comparative study of several tag cloud layouts, they were able to show differences in task 

performance, leading to the conclusion that interface designers should carefully select the 

appropriate tag cloud layout according to the expected user goals. They also used eye 

tracking to provide additional insight into the visual exploration strategies of tag cloud 

users. 

 

The above studies examined navigation within websites based on either links created in 

the website by a single user (menus, search) or a community of users (tag clouds). There 

are other ways for users to navigate within websites, such as the web browser, which is 

described in the next section.  

2.2.2 Browser Navigation Tools  
 

When considering navigation within a website, it is important to consider the navigation 

mechanisms offered by the web browser to assist users to get from one web page to 

another. The navigation mechanisms offered by a typical web browser includes the 

ñbackò button, ñforwardò button, ñsearchò, etc. as shown in Figure 2.4. Earlier research 

by Milic-Frayling et al. (2004) reported that 43% of all web navigation activity was a 
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result of links and that the back button accounted for 23% of all navigation. Other 

navigation tools such as bookmarks, typed in URLs, ñhomeò button, ñrefreshò button, and 

the ñforwardò button accounted for 0-3% of all navigation. Researchers in the area of 

web browser navigation, consistently report a high use of the ñbackò button and this has 

resulted in improvements in the ñbackò button (Kellar et al., 2007). The browser 

ñbookmarksò and ñhistoryò functions are the least commonly used tools on web browsers 

for navigating within a website (Aula et al., 2005).  

 

 

Figure 2.4 - Browser navigation mechanisms for Mozilla Firefox 

 

Even though the navigation mechanisms provided as part of the web browser assist in 

navigating within websites, there is little research examining website links that are shared 

externally (i.e., on other sites like social media sites).  

2.2.3 External Link s  
 

The web thrives on the collection of web pages and links pointing from one web page to 

another. External links are those that point to a target website (including specific pages) 

from outside (i.e., external websites and not the target website). These links help users 

find information on the target website. The importance of links from external websites, 
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especially credible websites, to the target website plays a crucial role in the ranking of a 

website or a web page (Page et al., 1999). This ranking is used by search engines while 

retrieving relevant web pages based on the search criteria. Among these external websites 

are social media sites such as Facebook, YouTube, Google+, Twitter, etc. which are 

described in the next section. 

2.3 Social Media 
 

Social media are websites where people interact with others by sharing and discussing 

information in the form of words, pictures, videos and audios. They appear in many 

forms including blogs and microblogs, forums and message boards, social networks, 

wikis, social bookmarking etc. Some of the social media sites include Twitter, Facebook, 

YouTube, LinkedIn, Google+, Snapchat, MySpace, Pinterest, Instagram, Flickr, Reddit, 

Tumblr, etc.  

 

Facebook, founded in 2004, has over 1.35 billion monthly active users (Facebook, 2014) 

and is the largest social network in the world. It provides a platform for users to share and 

connect with friends and family. YouTube, founded in 2005, has over 1 billion monthly 

active users (YouTube, 2014) and is the second largest social network in the world. It 

allows users to discover, watch and share videos and provides a platform for people to 

connect, inform and inspire others. Google+, founded in 2011, has over 540 million 

monthly active users (Google, 2014) and is the third largest social network in the world. 

Google+ helps users connect to others that share similar passion with communities. 

Twitter, founded in 2006, has over 284 million monthly active users (Twitter, 2014) and 

is the fastest-growing social media platform in the world. It enables users to post 

messages, also known as ñtweetsò, of up to 140 characters.  

 

Over the years, the percentage of males and females using social media has grown 

tremendously. Three-quarters (74%) of online females use social networking sites 

(Duggan, 2013). Figure 2.5 shows the distribution of men vs. women who use different 

social networking sites. Across different sites, men and women have varying degrees of 
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engagement. Women are significantly more likely than males to use Facebook, Pinterest, 

and Instagram, roughly equal proportion of men and women use Twitter and Tumblr, and 

Reddit is used by more men than women. 

 

Figure 2.5 ï Men vs. Women site-specific social media usage (Dugann, 2013) 

 

Social media is rapidly changing how we access and consume information on the web. It 

is also having a significant impact on how collaborative relationships are formed and 

information is disseminated (Gruzd and Goertzen, 2013). Since the adoption of social 

media sites by billions of users on the web, social media has generated tremendous 

volume of user-generated data that can be analyzed and mined for research purposes as 

they are valuable information sources (Teevan et al., 2011). This in its simplest form can 

be classified as social discovery as described by Shneiderman (2011).  The  Reader-to-

Leader framework (see Figure 2.6) suggests a typical path of social media participation 

which moves from reading online content to making contributions (from small edits to 

substantial contributions), which is what these social media sites allow. Through the use 

of Application Programming Interface (APIs), researchers have been able to collect and 

http://pewinternet.org/Reports/2013/Social-media-users.aspx
http://pewinternet.org/Reports/2013/Social-media-users.aspx
http://pewinternet.org/Reports/2013/social-networking-sites.aspx
http://pewinternet.org/Reports/2013/Social-media-users.aspx
http://pewinternet.org/Reports/2013/reddit.aspx
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analyze social media data for better understanding of user behavior on social media, 

especially in the field of marketing.  

 

 

 

 

 

 

 

 

 

 

Twitter is a platform to share and disseminate information and more and more 

researchers are interested in mining and analyzing tweets. Cheong and Lee (2009) refer to 

it as a collective source of intelligence that can be used to obtain opinions, ideas, facts 

and sentiments. Hughes and Palen (2010) focused on the use of Twitter during crises 

situations. They examined four high impact events ï two emergency and two national 

security and statistically examined how Twitter is used during those events and compared 

how that behavior is different from general Twitter use. They found that Twitter 

messages sent during these types of events contained more instances of information 

broadcasting while general Twitter use offered more instances of information sharing. 

Bruns and Liang (2012) also studied Twitter data during natural disasters. They proposed 

an infrastructure for tracking and analyzing twitter feeds in close to real-time. Bruns and 

Stieglitz (2012) conducted a comparative study on a large number of communicative 

events (40) ranging from elections, natural disasters, corporate crises to television events. 

They showed that thematic and contextual factors influence the use of different 

communicative tools available on Twitter, such as original tweets, @replies, retweets and 

URLs. Gupta and Kumaraguru (2012) developed credibility ranking algorithms for 

tweets during high impact events. Teevan et al. (2011) explored search behavior on 

Figure 2.6 - Reader to Leader framework (Shneiderman, 2011) 
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Twitter and discovered the Twitter search queries are shorter, more popular, and less 

likely to evolve as part of a session than web queries.  

 

Early on Twitter users began providing links to outside content by including the URL in 

their tweets (Boyd et al., 2010). This is useful as the 140 character limit can be 

constricting for those who want to convey large amount of information. Because URLs 

are generally long, people use URL shortening tools, such as Bit.ly (http://bit.ly) to 

abbreviate URLs which when clicked redirects the user to the desired web page. White et 

al. (2013) examined the types of links shared on Twitter and found that in a data set of 

#tarsands tweets, 29.2% of the tweet contained links to articles and 22.6% contained links 

to websites. Hughes and Palen (2010) found that in general 25% of tweets include a URL 

but the frequency is higher (40-50%) during emergencies such as hurricanes and high 

impact events. Lovejoy et al. (2012) discovered that majority of the non-profit 

organizations are using Twitter to distribute messages and 68% include links to external 

sites. Wu et al. (2011) found that 50% of URLs consumed are generated by just 20K elite 

users and that longest-lived URL are dominated by content such as videos and music.  

 

The evidence of link sharing on Twitter is highlighted by these studies. The importance 

of link sharing on Twitter has been further analyzed and shown to be an effective strategy 

for driving traffic to a web page from outside (Suster, 2011). Due to the availability of the 

Twitter APIs and it being the fastest-growing social network in the world, it is used as a 

primary social media site in this research. We examine how using links shared on Twitter 

may help users navigate to specific web pages within a target website.  

2.4 Information Seeking Tasks  
 

Research in the area of how users navigate and interact on the web shows a large 

dependency on the type of task (Saito et al., 2009). Broder (2002) provided a taxonomy 

of web searches and classified web queries into three classes: navigational (the intent to 

reach a particular site), informational (the intent to acquire some information assumed to 

be present on one or more web pages), and transactional (the intent to perform some web-

http://bit.ly/
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mediated activity). Saito et al. (2009) compared a report-writing task (informational) with 

a trip planning task (transactional) and found that the type of task and the level of 

experience did affect participantsô search behaviors. Terai et al. (2008) examined the 

influence of task types on information seeking behaviors on the web and used two types 

of web search, an informational task and a transactional task and also concluded that the 

type of task affected the participantsô information seeking behaviors. For transactional 

tasks, participants visited more web pages than for the informational tasks, but their 

reading time on each page was shorter than in the informational tasks. The categorization 

of tasks based on Broderôs taxonomy of web searchers provided insight on how search 

engines evolved to deal with web-specific needs.  

 

Researchers interested in the characterization of user activity on the web often look to 

models of information seeking (Ellis, 1989; Marchionini, 1995; Choo et al., 2000, 

Morrison et al., 2001, Sellen et al., 2002, Rozanski et al., 2001). While these models 

provide a good characterization of usersô information seeking activities, there are a 

number of activities that are not described by these models. Using these models as a 

basis, Kellar et al. (2007) derived the following five categories: fact finding (looking for 

facts, files or specific pieces of information, possible on one page), information gathering 

(collecting information from multiple sources, in order to make a decision or write a 

report), browsing (viewing web pages with no specific goal in mind, serendipitous 

information seeking), transactions (an online action, such as email or banking) and other 

(all tasks that do not fit in the above categories). They conducted a field study in which 

participants were asked to annotate all web usage with a task description and 

categorization. Based on the analysis, they developed a classification of web information 

tasks, consisting of three information goals: information seeking, information exchange, 

and information maintenance, as shown in Figure 2.7. Information seeking tasks consist 

of fact finding, information gathering, and browsing. Information exchange tasks consist 

of transactions and communications. These are tasks in which the userôs goal is to 

exchange information in a web-based setting, such as banking and/or facilitate web-based 

communication, such as email, online bulletin boards, or web-based publishing such as 
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blog postings. Information maintenance consists of ñotherò tasks, such as maintaining the 

web page, ensuring content appears as they should, links are working properly, as well as 

updates to user profile. 

 

 

Figure 2.7 - Web information classification model (Kellar et al., 2007) 

 

The results from this research provided a breakdown of tasks participants performed over 

the week long study, as shown in Figure 2.8. 

 

Figure 2.8 - Breakdown of all task captured (Kellar et al., 2007) 
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The findings from the study illustrates that the transactional tasks were the most 

frequently recorded tasks for 46.7% of all web usage and were made up of email, online 

bill payment, and blog entries. Browsing tasks accounted for 19.9% of all web usage, fact 

finding accounted for 18.3% of all web usage, information gathering accounted for 

13.5% of all web usage and 1.7% were classified as other tasks. Since we are interested 

in improving navigation in a website which does not correspond to checking or 

responding to emails or bill payments, we do not consider transactional tasks in our 

research. Instead we focus on the next two most used web tasks, namely fact finding and 

browsing.  
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Chapter 3 ɀ Research Methodology & Design  
 

This chapter describes the overall approach to the research, the research methodologies 

and the software packages used in the studies.  

3.1 Overall Research Approach  
 

The research focuses on the collective examination of current navigation tools within 

websites and the use of link sharing data from social media sites for the purpose of 

improving navigation within websites. Our research aims to do the following:  

a. Gain a better understanding of how users use current navigation tools within 

websites by collectively examining menus, search and tag clouds and further 

examining the two types of tag clouds: single author-driven and community of 

authors-driven (Phase 1). 

b. Gain a better understanding of the characteristics of website links shared on social 

media, specifically Twitter, by collecting and analyzing links to target websites. 

Develop a set of guidelines and a prototype (Phase 2) using the findings from 

Phase 1 and this study,.  

c. Evaluate the set of guidelines and the prototype by conducting a focus group and 

a user study (Phase 3). 

 

To meet the above three objectives, the research methodologies for this thesis included 

elements of both qualitative and quantitative approaches, also called mixed methods 

research.  

3.2 Why Mixed Methods?  
 

The use of mixed methods provides an enhanced understanding of the questions at hand 

and results in a more complete set of findings. There are a number of strengths and 

limitations of mixed method research. Some of the strengths include: 
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¶ comprehensive analysis ï use of both qualitative and quantitative approaches 

in combination, provides a better understanding of the research problems than 

either approaches alone 

¶ validity (more evidence) ï allows for corroborating qualitative and 

quantitative data 

¶ offsets limitations of one method with strengths of another 

¶ explanation ï qualitative data can help explain quantitative data or vice versa 

¶ enhances integrity of findings 

Some of the limitations include:  

¶ extensive data collection 

¶ time-intensive analysis for both text and numeric data 

¶ potential for contradictory findings 

 

Despite the limitations, mixed methods are used in research (Chadwick et al., 1984; 

McGrath, 1995; Burdette, 2000; Choo et al., 2000; Boardman and Sasse, 2004; Mahmud, 

2006; Morris et al., 2008). The strengths of mixed methods met our research objectives, 

which were to gather a holistic view of how users use navigation mechanisms within 

websites. Qualitative research methods were used to analyze questionnaires, semi-

structured interviews and focus groups. Quantitative research methods were used to 

analyze numeric data (time and number of clicks to complete the tasks). 

3.3 Research Design  
 

This research was conducted in three phases. Phase 1 began with an investigative study to 

better understand how users use current navigation mechanisms within websites. A 

controlled user study was conducted to collect both qualitative and quantitative data. The 

findings from Phase 1 provided a better understanding of how users use current 

navigation tools and their perception of these tools which helped create a set of 

guidelines. It was also determined that they preferred tag clouds (i.e., communityôs 

involvement in assisting with navigation) over menus, however, disliked certain features 

of tag clouds (such as similarity between tags etc.). Considering that the tag clouds were 
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useful and perceived to be effective and efficient, it was decided to proceed to the next 

phase of the research which was to explore community driven content that exists on the 

web, namely social media sites. Twitter messages (i.e., tweets) were collected and 

analyzed, during four events, to determine the characteristics of links that were shared on 

social media. This information helped expand the set of guidelines developed as part of 

Phase 1. Using these guidelines, a prototype was developed. In Phase 3, the prototype 

was evaluated via a focus group which helped refine the prototype and conduct a 

controlled user study in a lab environment.   

 

The decision to conduct controlled user studies for Phase 1 and 3 of the research, was 

derived from previous researchers who used controlled lab experiments to test browser 

tools (Robertson et al., 1998; Wexelblat and Maes, 1999; Amento et al., 2000; Nadeem 

and Killam, 2001; Sørensen et al., 2001; Cockburn et al., 2003; Milac-Frayling et al., 

2003; Jhaveri and Rªihª, 2005; MacKay et al., 2005; OôBrien, 2011), The main 

advantage of this approach is that the researcher can control the independent and 

dependent variables by controlling extraneous variables. An independent variable is ñthe 

factor that is measured, manipulated, or selected by the experimenter to determine its 

relationship with to an observed phenomenonò (Tuckman, 1999). A dependent variable is 

ña response variable or outputò (Tuckman, 1999). This helps test specific factors and 

collect data (Sommer and Sommer, 1986), however, the decrease in context within a real 

environment makes it more difficult to generalize the results (McGrath, 1995).  

3.4 Software Packages Used 
 

Several software packages were used to collect and analyze data during the three phases 

of the research. Opinio, an online survey software, was used to collect participantôs 

informed consent and responses to demographic questionnaires, post-task questionnaires 

and post-study questionnaires. Team Viewer 9, a remote desktop software, was used to 

remotely observe participantôs on-screen activity while they completed their tasks. 

Morae, a usability testing software, was used to record participantôs on-screen activity 

including time and number of clicks during the study. It was also used after the study to 
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observe participantôs onscreen activity. Participantôs ability to get to the desired web page 

successfully (i.e., effectiveness) was determined using these tools. Netlytic, social 

network analyzer, was used in Phase 2 and 3 of this research to collect data from Twitter.  

 

Several software packages were utilized to analyze the data. For qualitative analysis, 

NVIVO 10, qualitative data analysis software, was used to code and categorize 

participantôs responses to open-ended questions and semi-structured interviews. For 

quantitative analysis, IBM SPSS Statistics 22, a statistical software, was used to conduct 

descriptive statistics, z-test, t-tests and ANOVA. Participantôs ability to get to the desired 

web page (measured in time and number of clicks) was determined using this tool. The 

prototoype was built using AXURE RP Pro 7.0.  

3.5 Summary  
 

The overall approach to the research and the research methodologies are described in this 

chapter. Table 3.1 describes the three phases, the methods used, the collection and 

analysis tools used and the outcomes of each of three phases of the research.   
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Table 3.1 ï Research design, methods and outcomes 

Phases Type of 

Study 

Methods Data Collection Tools Data Analysis Tools 

Phase 1: 

Preliminary 

Study 

Controlled 

User 

Study 

Qualitative 

+ 

Quantitative 

¶ Questionnaires 

(demographic, post-

task, post-study) 

¶ Semi-structured 

interviews 

¶ Morae (number of 

clicks and time) 

¶ SPSS (ANOVA, T-

Test) 

¶ Morae 

 

Outcome of Phase 1: Better understanding of the current navigation tools. Both qualitative and 

quantitative data showed that participants found tag clouds to be efficient and effective. However, 

communityôs participant in tagging content can be problematic. Developed a set of guidelines for 

improving navigation tools based on the results. Popular events for Phase 2 were choosen based on 

the results of Phase 1. 

Phase 2: 

Link 

Analysis 

Study  

Data 

Analysis 

(Links) 

Quantitative ¶ Netlytic 

¶ PHP scripts 

¶ SPSS (ANOVA, T-

Test) 

Outcome of Phase 2: Better understanding of the characteristics of links shared on social media 

referring to the target website as well as external websites. Developed the characteristics of websites 

to use for Phase 3. Developed a prototype based on findings from Phase 1 and Phase 2. 

Phase 3: 

Final Study  

Focus 

Group & 

Controlled 

User 

Study 

Qualitative 

+ 

Quantitative 

¶ Questionnaires 

(demographic, post-

task, post-study) 

¶ Semi-structured 

interviews 

¶ Morae (number of 

clicks and time) 

¶ SPSS (ANOVA, T-

Test) 

¶ Morae 

¶ NVivo 

 

Outcome of Phase 3: Added to the set of guidelines created in Phase 1. Refined the SMP prototype. 

The SMP prototype was found to be effective, efficient and engaging for browsing tasks. The 

quantitative analysis also showed that participants performed fact finding tasks faster than browsing 

tasks. It was statistically proven that it took fewer number of clicks to complete the task using SMP. 

However, the use of SMP did not prove to make a significant difference in expediting the completion 

of the task.  

  

Chapter 4 

Chapter 5 

Chapter 6 
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Chapter 4 ɀ Phase 1: Preliminary Study  
 

This chapter provides the details of the first phase of this research which is a preliminary 

study to better understand the current navigation mechanisms within websites, namely 

menus, search and tag clouds. We conducted a controlled user study (Nizam et al., 2012a, 

2012b) using mixed methods. The results of the preliminary study, along with the 

motivation to proceed to Phase 2 of the research, are outlined in this chapter.  

4.1 Study Objectives  

The primary objective of this study was to develop an in-depth understanding of how 

users navigate websites using traditional (menus and search) and social (tag clouds) 

navigation tools for simple information seeking tasks. Simple information seeking tasks 

are defined as those that require judgement in choosing the results but do not require 

complex decision making, rating of results, or extensive memory. Effectiveness (i.e., task 

completion) and user engagement (i.e., user preference) were measured to gather insights. 

The secondary objective of this study was to compare two variations of tag clouds, one 

where the tags were created by a single author (SA) and the other where the tags were 

created by a community of authors (CA). Differences in efficiency (i.e., time and number 

of clicks to complete the given task) were compared to determine the most efficient one 

in finding information.  

4.2 Research Questions 

The following research question was considered for this study:  

RQ1:  How do users use website navigation tools (search, menu and tag cloud) for 

simple information seeking tasks?  

a. Which of three navigation tools (search, menu and tag cloud) are perceived to 

be more effective, efficient and preferred in finding information for simple 

information seeking tasks? 
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b. Which of the two types of tag cloud (single author-driven vs. community of 

authors-driven) is more efficient and preferred in finding information for 

simple information seeking tasks? 

4.3 Research Methodology  

This study was conducted using mixed methodologies, where both qualitative and 

quantitative data was collected and analyzed in a controlled user study. Questionnaires, 

semi-structured interviews, and on-screen recordings were used to collect data. Morae, 

SPSS and Microsoft Excel were used to analyze data. An approval from the Dalhousie 

University Social Sciences and Humanities Research Ethics Board was acquired before 

commencing the study (see Appendix 4.A).  

4.3.1 Website and Tasks 
 

Four websites were selected to conduct this study. The following three criteria were 

considered:  

1. The website must contain all the three navigation tools being studied (i.e., menus, 

search and tag cloud). An example displaying all the three tools on a website is 

illustrated in Figure 4.1.  

 

 

 

 

 

 

 

 

 

 

 

Figure 4.1 ï ñMany Eyesò website consisting of all three navigation tools 
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2. Tag Cloud must be single user or community driven. 

3. Traditional and social navigation tools must be displayed on all pages of the website 

(i.e., home and sub-pages). 

 

A focus group was conducted to select the four websites and their subsequent tasks. The 

following four websites were selected:   

 

1. Professional on the Web 

The purpose of the Professional on the Web website is to profile companies/professionals 

who offer web services, such as: web design, web development, search engine 

optimization etc. Companies/professionals create their profile and also create tags for 

their services which in turn contribute towards the creation of the tag cloud on the 

website. Hence the tag cloud on this website is community driven. Participants were 

asked to find two companies that they would consider hiring to redesign Government of 

Nova Scotiaôs website. 

 

2. Many Eyes 

The purpose of the Many Eyes website is to allow users to create and share visualization 

on the web. Users assign tags to their visualizations and these tags contribute towards the 

creation of the tag cloud on the website. Hence the tag cloud on this website is also 

community driven. Participants were asked to find two visualizations that would be 

beneficial for their project on alcohol consumption and its effects. 

 

3. Web Designer Wall 

The Web Designer Wall website is a blog of web design ideas, trends and tutorials. The 

website is maintained by a single user. The tag cloud is generated using a plug-in and is 

based on content produced by the blogger. Hence the tag cloud is single author-driven. 

Participants were asked to find information on how to design a website for mobile 

devices. 
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4. Technology Education Know-How 

The Technology Education Know-How is also a blog with the purpose of helping 

teachers use technology as a resource in their teachings. The content is tagged by the 

blogger and hence the tag cloud is single author-driven. Participants were asked to find 

two posts to assist their friend who is a 4th grade teacher and is interested in resources to 

supplement his teaching. 

 

Table 4.1 illustrates these four websites along with their tasks and the type of tag cloud 

represented. Figure 4.2 shows the screenshot of the home page along with the navigation 

tools for each website. 

Table 4.1 ï Four websites, tasks and the type of tag cloud (SA or CA) 

Website  Description  Type of 
Tag 
Cloud  

Professional on the 
Web 

Companies/professionals create their profile and also 
create tags for their own services.  
Task:   Find two companies that you would consider 
hiring to redesign a website. 

CA 

URL:  http://www.professionalontheweb.com/ 

Many Eyes  Users create/share visualizations. Users assign tags to 
their own visualizations.  
Task:  Find two visualizations beneficial for your project 
on alcohol consumption and its effects. 

CA 

URL:  http://www-969.ibm.com/software/analytics/manyeyes/ 

Web Designer Wall  A blog of web design ideas, trends and tutorials. 
Maintained by a single author who tags the blog entries.  
Task:  Find two posts on how to design a website for 
mobile devices. 

SA 

URL:  http://webdesignerwall.com/ 

Technology 
Education Know -
How 

A blog to help teachers use technology. Maintained by a 
single author who tags the blog entries.  
Task: Find two posts to assist your friend (4th grade 
teacher) with resources to supplement his teaching. 

SA 

URL:  http://www.techedknow.com/ 
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Figure 4.2 ï Home page screenshots of four websites with the three navigation tools 

 

4.3.2 Study Design 
 
A controlled user study was conducted in a lab environment. Participants were asked to 

complete four tasks, a task on each of the four websites. Two of the tasks, allowed 

participants to use any or all of the three navigation tools, whereas the remaining two 

tasks allowed them to only use tag clouds. The websites along with their tasks were 

counterbalanced in order to account for the order effect. It was a within-subject 

experiment in terms of the website (all participants used all four websites) but a between-

subject experiment in terms of the tasks, as illustrated in Table 4.2 and Figure 4.3.  
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Table 4.2 ï Order of tasks 

Participant ID  Task 1 Task 2 Task 3 Task 4 

1, 5, 9, 13 Website 1 Website 2  

(with Tag 

Clouds) 

Website 3 Website 4  

(with Tag Clouds) 

2, 6, 10, 14 Website 2 Website  1  

(with Tag 

Clouds) 

Website 4 Website 3 

(with Tag Clouds) 

3, 7, 11, 15 Website 3 Website 4  

(with Tag 

Clouds) 

Website 1 Website 2  

(with Tag Clouds) 

4, 8, 12, 16 Website 4 Website 3  

(with Tag 

Clouds) 

Website 2 Website 1  

(with Tag Clouds) 

Website 1: Professional on the Web  

Website 2: Many Eyes 

Website 3: Web Designer Wall 

Website 4: Teaching Education Know-How 

 

=  

Figure 4.3 ï Study design and the controlled ordering of tasks on the four websites 
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The study began with participants filling out a background questionnaire consisting of 

demographic questions and previous experience of using navigation tools within 

websites, followed by a training session on the three tools in random order, in order to 

eliminate bias. The website used for training was a blog website called EverythingFlex 

(http://blog.everythingflex.com/) which included all three navigation tools (menu, search 

ang tag cloud). Participants were then asked to conduct four simple information seeking 

tasks on each of the four websites. After each task, participants completed a post-task 

questionnaire and after all four tasks, they completed a post-study questionnaire. The 

study concluded with a semi-structured interview session, where participants were asked 

a series of questions to elaborate on their experience of using the three navigation tools 

and the two types of tag cloud. 

 

Students from the Dalhousie Faculty of Computer Science were recruited to participate in 

this study. The study was conducted in the Usability Lab of Dalhousieôs Computer 

Science building where participants used Firefox 3.6 on a desktop computer. Team 

Viewer was used to observe participantôs on-screen activity while they conducted the 

tasks and Morae to record participantôs on-screen activity and responses to 

questionnaires.  

4.4 Results 
 

Fourteen Computer Science students (thirteen males and one female) participated in this 

study. The majority of the participants (79%, 11/14) were between the ages 21 to 30 and 

57% (8/14) were graduate students. The majority of the participants (93%, 13/14)  had  

used search and menus within websites, whereas only one participant had used tag clouds 

prior to the study. Table 4.3 provides the data points (i.e., the number of participants in 

each condition) which were collected for each website in the two categories of tag clouds 

(community driven and single author driven):  

 

 

http://blog.everythingflex.com/
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Table 4.3 ï Data points for each condition 

 Community of Authors 

Tag Cloud  (CA) 

Single Author  

Tag Cloud (SA) 

Condition Website 1 Website 2 Website 1 Website 2 

1. All 3 navigation 

tools allowed 

(menus, search 

and tag clouds) 

 

8 

 

6 

 

8 

 

6 

2. Only tag cloud 

allowed 

 

6 

 

8 

 

6 

 

8 

 

4.4.1 Effectiveness 
 

Effectiveness corresponds to the completion of the task. All fourteen participants were 

able to complete the task  using the three navigation tools. Figure 4.4 illustrates the 

individual navigation tools used as well as the combination of navigation tools used 

during the study. 

 

Figure 4.4 ï Usage of navigation tools during the study 

When participants were asked which tool they thought retrieved the most relevant results; 

43% (6/14) indicated search, 43% (6/14) selected tag clouds and only 14% (2/14) 

selected menus, as illustrated in Figure 4.5.  
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Figure 4.5 ï Participantsô perception on tools with best results 

4.4.2 Efficiency  
 

Two metrics were used to measure efficiency: one was the time to complete the task and 

the other was the number of clicks taken to complete the task. On average it took 

participants 3 minutes and 16 seconds to complete a task when they had the option to use 

any of the three navigation tools.  

 

An independent sample t-test was used to see if the data points for the two websites in 

each of the two categories of tag clouds could be combined. For the time to complete and 

the number of clicks, the t-test level of significance was greater than 0.05 for both 

conditions, as illustrated in Table 4.4. Therefore, the data points for the two websites in 

each of the tag cloud category were combined to result in 14 participants in each 

condition, as illustrated in Table 4.5. 
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Table 4.4 ï Independent sample t-test for each type of tag cloud (CA and SA) 

 Community of Authors 

Tag Cloud  (CA) 

Single Author  

Tag Cloud (SA) 

Condition Website 1 Website 2 Website 1 Website 2 

3. All 3 navigation 

tools allowed 

(menus, search 

and tag clouds) 

 

 

Time to Complete: 0.507 

Number of Clicks: 0.947 

 

 

Time to Complete: 0.713 

Number of Clicks: 0.678 

4. Only tag cloud 

allowed 

 

Table 4.5 ï Data points for each type of tag cloud (CA and SA) 

 

 

 

 

Participants took on average 3 minutes and 16 seconds to complete the tasks when all 

three navigation tools are permissible to use. When using only tag clouds, it took 

participants an average of 3 minutes and 3 seconds to complete the task when the tag 

cloud was single author-driven, whereas it took 4 minutes and 33 seconds when the tag 

cloud was community of authors-driven. As illustrated in Figure 4.6. 

 
Figure 4.6 ï Average time to complete the task (in seconds) 

4:33 

3:03 

3:16 

Community Driven Tag Clouds

Single User Tag Clouds

Menu, Search and Tag Clouds

Average Time to Complete the Task 

 Community of Authors (CA)  Single Author  

(SA) 

 Website 1  Website 2 Website 3 Website 4 

Participants  14 14 
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The number of clicks taken to complete the task was measured using Morae Manager. It 

took participants an average of 19 clicks to perform the task when presented with the 

option to use any of the three navigation tools. When using only the tag clouds, it took 

participants an average of 12 clicks to complete the task when the tag cloud was single 

author-driven, whereas it took 29 clicks when the tag cloud was community of authors-

driven, as illustrated in Figure 4.7.  

 

 
Figure 4.7 ï Average number of clicks to complete the task 

 

In order to determine if the differences in the time to complete the task and the number of 

clicks taken to complete the task between the two variations of tag clouds were 

statistically significant, a one-way analysis of variance test (ANOVA) was conducted.  

 

The results showed that the mean time to complete the task using community of authors-

driven tag clouds (M=4:35, SD=2:45) and the single author-driven tag clouds (M=3:00, 

SD=1:37), [F(1,26) = 3.435, p=0.075] was not statistically significant at the 0.075 level. 

However, the number of clicks used to complete the task was statistically significant. The 

results showed that the mean number of clicks to complete the task using community of 

authors-driven tag clouds (M=28, SD=17) is significantly different at the 0.002 level 

from the mean number of clicks using single author-driven tag clouds (M=12, SD=8), 

[F(1,26) =11.605, p=0.002]. It was concluded that the difference between the mean is 

statistically significant and that single author-driven tag clouds required fewer clicks than 

29 

12 

19 

Community Driven Tag
Clouds

Single User Tag Clouds

Menu, Search and Tag Clouds

Average # of Clicks to Complete The Task 
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community of authors-driven tag clouds. Community of authors-driven tag clouds took 

on average an extra 16 clicks to complete the task (about twice).  

4.4.3 User Engagement 
 

User engagement corresponded in this study  to participantôs preference and experience 

of using the tools. One of the goals of the post-task questionnaire was to gather 

participantôs experience and whether they found the task to be enjoyable or frustrating. A 

1-to-5 rating Likert scale question was used to gather this information. The majority of 

the participants (64%, 9/14) found single author-driven tag clouds to be the most 

enjoyable to use compared, whereas 43% (6/14) found community of authors-driven tag 

cloud to be enjoyable. Interestingly, participants found community of authors-driven tag 

cloud to be the most frustrating (29%; 4/14) compared to single author-driven tag clouds 

(14%; 2/14), as illustrated in Figure 4.8.  

 

 
Figure 4.8 ï Participants experience of finding information 

 

The interview session revealed participant`s perception of the three tools after conducting 

the study. It was determined that participants found search to be the most preferred and 

easiest to use. Tag clouds were the most efficient, as illustrated in Figure 4.9.  

 

43% 

64% 

57% 

29% 

21% 

32% 

29% 

14% 

11% 

Community Driven Tag
Clouds

Single User Tag Clouds

Menu, Search and Tag
Clouds

Enjoyable Neutral Frustrating
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Figure 4.9 ï Participants perception of the navigation tools 

 

The interview session also explored each participantôs perception of using tag clouds. 

36% (5/14) indicated tag clouds were the easiest navigation tool to use, 29% (4/14) 

preferred using tag clouds and 43% (6/14) considered tag clouds efficient in finding 

information. A very interesting finding was the change in participant perception towards 

tag clouds from the beginning to the end of the study. From the background 

questionnaire, it was gathered that only one participant used tag clouds prior to the study 

and majority did not find them effective. After the study, 43% (6/14) indicated that they 

found tag clouds to be effective. 

4.4.4 Additional Findings  
 

Additional information captured from the interview session highlights the following: 75% 

(10/14) would have preferred using search, when asked to use only the tag cloud to 

accomplish the task, 66% (9/10) thought that if they had the option of only using one 

navigation tool within websites, they would have preferred using search. All participants 

thought websites should have multiple navigation tools, with 36% (5/14) wanting at least 

two. Figure 4.10 illustrates participantsô opinion on the number of navigation tools which 
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should be on a website. Furthermore, participants were asked what they liked and 

disliked about the three navigation tools. Here are the findings:  

 

Search: Participants preferred the flexibility of forming a search query based on 

information need. Furthermore, they found it easy to use. They disliked the time it 

required to enter the query (keywords) and the retrieval of sometimes non-relevant 

results. 

 

Menus: Participants found menus helpful due to their structured format. They were 

familiar with the tool and thought menus were easily accessible, due to the  prominent 

location of menus on most websites. They disliked using menus when they are poorly 

labeled or when they are not exhaustive.  

 

Tag Clouds: Participants thought tag clouds were efficient when the appropriate tags 

(pertaining to their goal) are present in the tag cloud. They also thought that tag clouds 

are well suited for certain types of websites, such as news and blog websites. They also 

indicated that tag clouds are not effective on their own and should co-exist with other 

navigation tools within websites. None of the participants understood what the tag cloud 

represented; majority stated that it might be the most searched keyword or the most 

popular content. Participants disliked similarity between the tags and tags that are too 

small to read. 

4.5 Summary of Findings  
 

The analysis from both qualitative and quantitative data suggests that search and tag 

clouds, especially where tags were created by a single author, were effective, efficient 

and considered to be the preferred navigation tool to find information within websites. 

Table 4.6 provides a summary of these findings.  
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Table 4.6 ï Summary of findings in relation to the research questions 

RQ1: How do users use website navigation tools (search, menu and tag cloud) for 

simple information seeking tasks?  

 Menus Search  Tag 

Clouds 

Combinations of 2 or 

more 

Usage of 

Tools 

11% (3/28) 32% (9/28) 11% 

(3/28) 

46% (13/28) 

a. Which of these three navigation tools are perceived to be more effective, 

efficient and preferred in finding information for simple information 

seeking tasks? 

 Menus Search  Tag Clouds 

Effective 14% (2/14) 43% (6/14) 43% (6/14) 

Efficient  28.57% (4/14)  28.57% (4/14) 42.86% (6/14) 

Preferred 28.57% (4/14) 42.86% (6/14) 28.57% (4/14) 

Easiest 14.295% 

(2/14) 

50.00% (7/14) 35.71% (5/14) 

b. Which of the two types of tag cloud (single author-driven vs. community of 

authors-driven) is more efficient and preferred in finding information for 

simple information seeking tasks? 

Time to 

Complete 

Participants who used single author-driven tag clouds completed the 

task faster than when they used community of authors-driven tag 

clouds. However, this difference was not statistically significant 

(significance level 0.075).  

Number of 

Clicks 

Participants who used single author-driven tag clouds required fewer 

clicks to complete the task than when they used community of 

authors-driven tag clouds. This difference was statistically 

significant at significance level 0.002. 

Preferred Single author-driven tag clouds were more enjoyable than 

community of authors-driven tag clouds (64% (9/14) vs. 43% (6/14))     

 

The  research question on how users use website navigation tools for simple information 

seeking tasks, revealed that more than half of the participants (57%, 8/14), used one 

navigation tool to complete the task. However, 43% (6/14) used a combination of 

navigation tools to complete the task. In addition, the qualitative findings prove that more 

than half the participants (57%, 8/14) indicated they prefer at least two to three 
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navigation tools on a website. An important guideline is derived from this finding, which 

is to provide multiple navigation tools within websites (at least two or more). 

 

Qualitative data was used to answer the first part of the research question which was to 

find which of the three navigation tools are perceived to be more effective, efficient and 

preferred in finding information for simple information seeking tasks. We found that 

search and tag clouds were more highly rated than menus. Through the questionnaires 

and interview sessions it was determined that participants liked how tag clouds allowed 

them to click on a tag and get to the web page in a single click. They also indicated that 

they found tags to be confusing and disliked the similarity between the tags and they 

were not sure what it represented (i.e., why the information appeared in the tag cloud). 

Based on these findings, the following four guidelines were derived:  

a) identify links to web pages within the target website without the need of explicit 

labeling (i.e., without the need of tagging); 

b) provide single-click access to web pages within the target website; 

c) provide multiple navigation tools within the target website (at least two or more); 

and 

d) provide a rationale for information that appears in the navigation tool (i.e., what 

does a tag in a tag cloud represent).  

 

Quantitative data was used to answer the second part of the research question which was 

to find which of the two types of tag clouds (single author vs. community of authors) is 

more efficient and preferred in finding information for simple information seeking tasks. 

Using ANOVA, we found that single author tag clouds required fewer clicks to complete 

the task than the community of authors tag clouds and this difference was statistically 

significant at significance level 0.002. In addition, 64% (9/14) of the participants found 

single author tag clouds to be more enjoyable than community of author tag clouds. 
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4.6 Study Limitations  

 

Although the findings from the preliminary study provide sufficient information to 

generate some conclusions, it is important to note the limitation of this study. The sample 

was not representative of other users on the web and where small number of participants 

(a total of 14) was sufficient to perform statistical tests, it is not representative.  

4.7 Conclusion and Motivation for Phase 2  
 

Navigation tools within websites should be easily accessible and lead to relevant 

information quickly. The findings from this study, both qualitative and quantitative, 

reveal that users perceive tag clouds as useful as search in finding information. Tag 

clouds where the tags are created by a single author were more efficient (in terms of 

number of clicks) than tags created by a community of authors. This is largely due to 

inconsistency in tagging practices as well as the lack of knowledge on what the tags 

represent, which caused user frustration in this study. From this study, it was also 

determined that the type of tasks and the type of websites are important factors to 

consider as they derive how and which navigation tools users use within websites. The 

findings showed problems with relying on the community of authors-driven links (shown 

as tag clouds), for the purposes of improving navigation within the website.  

 

In addition to gaining a better understanding of how users used and perceived the three 

navigation tools, we gained valuable insights on which factors to consider moving 

forward in order to improve navigation within websites.  

 

The following four guidelines were derived from the results of this study:  

a) identify links to web pages within the target website without the need of explicit 

labeling (i.e., without the need of tagging); 

b) provide single-click access to web pages within the target website; 

c) provide multiple navigation tools within the target website (at least two or more); 

and 
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d) provide a rationale for information that appears in the navigation tool (i.e., what 

does a tag in a tag cloud represent).  

 

User-generated content on the web is increasing at a rapid rate and in real-time. The need 

for navigation tools to bring such information forefront when navigating websites is 

crucial. This study showed that single author-driven tag clouds were more efficient than 

community of author-driven tag clouds. Given that there is more demand for 

communityôs input, and the tagging of content by users poses issues, we decided to 

examine links to target websites that have been shared on social media. These links are 

selected and shared by the community of users in real-time. The next phase of the 

research (Phase 2) examines links available on social media sites pointing users to the 

target websites.   
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Chapter 5 ɀ Phase 2 ɀ Link Analysis, Guidelines and Prototype 
Implementation  
 

Social media users frequently share links to various web pages on social media sites such 

as Twitter (Boyd et al., 2010; Hughes and Palen, 2010; Lovejoy et al., 2012; Suster, 

2011; White et al., 2013). The findings of Phase 1 led us to explore the potential of using 

links to websites in social media to help users navigate more quickly to web pages within 

a target website. In Phase 2, we examine the characteristics of those links and the 

characteristics of websites that may benefit most from navigation based on user selected 

links to those target websites (Nizam et al., 2014). We decided to use Twitter data 

because of its popularity and it being the fastest-growing social media platform in the 

world, its international reach, and the accessibility of data for the study.  

5.1 Study Objectives 
 

The purpose of this study was two-fold: to examine links shared on Twitter during 

popular events in order to better understand the characteristics of these links and to 

further refine the characteristics of websites which may benefit from navigation based on 

links shared on social media. We collected and analyzed tweets pertaining to four popular 

events; two of which were sporting events (London Olympics 2012 and the World Junior 

Hockey 2013 Tournament) while the remaining two were entertainment events (The Big 

Bang Theory episodes from December 2012 and January 2013 and 2013 Golden Globe 

Awards). The dates for these events are presented in Table 5.1. 

5.2 Research Questions 
 

The following two research questions were part of this study:  

 

RQ2: What are the characteristics of links shared on social media pertaining to a 

target website? 

a. How often do users share links during these four events on social media? 

b. How many of these are unique links from these four target websites? 

c. What are the top 10 links shared from these four target websites? 
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d. What is the depth of links from the websiteôs home page for the four 

target websites? 

e. What is the type of information contained in those links for the four target 

websites? 

RQ3: What are the characteristics of links shared on social media pertaining to 

other websites? 

a. How many links are to other websites and what type of information is 

contained in those links? 

b. Which types of websites may benefit from a community-driven navigation 

tool? 

5.3 Methodology  

5.3.1 Sampling 
 

In order to examine the characteristics of links shared on social media, and knowing that 

displaying popular pages based on links shared on social media may not be beneficial for 

all websites, we focused on a sample of websites related to four different events that met 

these broad characteristics:  

1. A website with high volume of social media traffic on various social networks 

such as Twitter, Facebook, Google+, and/or Pinterest.  

2. A website containing at least 100 pages.  

3. An event that is either sports related or entertainment related.  

4. An event with a narrow time frame (from one day to two weeks).  

Based on the above characteristics, four websites representing four popular sports-related 

or entertainment-related events were selected, as illustrated in Table 5.1 and Figure 5.1.  
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Table 5.1 - Four events and their target website URLs 

 

 

 

Figure 5.1 ï Screenshot of the four target websiteôs home page 

 

Events Event Dates Target Website URL Total # of 

Pages 

Event Duration: Over a week & Sports 

London 

Olympics 2012 

July 27, 2012 -  

August 12, 2012  

www.london2012.com 5350 

World Junior 

Hockey 

December 26, 

2012 ï January 5, 

2013  

http://worldjunior2013.com  

 

169 

Event Duration: Over a day & Entertainment 

The Big Bang 

Theory 

Dec 6, 2012, Dec 

13, 2012,  Jan 3, 

2013, Jan 10, 2013  

http://www.cbs.com/shows/big_bang_t

heory/  

 

1061 

Golden Globe 

Awards 

Jan 13, 2013  

 

http://www.goldenglobes.org/  

 

9801 

http://worldjunior2013.com/
http://www.cbs.com/shows/big_bang_theory/
http://www.cbs.com/shows/big_bang_theory/
http://www.goldenglobes.org/
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These four events were selected for this study due to their popularity. For instance, the 

London Olympics 2012 attracted 20 million spectators from around the world over a two 

week period. In addition, the 37
th
 World Junior Ice Hockey Championships (WJHC) was 

hosted over a 10 day period in Ufa, Russia. It began on December 26, 2012 and ended 

with the gold medal game on January 5, 2013. Furthermore, the Big Bang Theory is a 

popular weekly sitcom which airs on CBS television network. It is one of the most 

popular shows in US, ranking as the #1 sitcom during the 2012/13 season. Likewise, the 

Golden Globe Awards is an annual ceremony which honors talent in film and television. 

January 13, 2013 marked the 70th presentation of the Golden Globe Awards. These four 

recurring events vary in duration, ranging from two weeks to a day, and were of different 

periodicity (4 years cycle (Olympics), 1 year cycle (World Junior Hockey, Golden Globe 

Awards) and weekly cycle (The Big Bang Theory)). These events were chosen to see if 

there is any correlation between the duration of the event and links shared on social 

media.  

 

The total number of web pages for each website was determined using a sitemap 

generator called XML-Sitemaps.com (www.xml-sitemaps.com/). The two websites with 

the duration of one day (i.e., The Big Bang Theory and Golden Globe Awards) allowed 

users to post/share content on Twitter from within the website, whereas the other two 

websites (London Olympics 2012 and World Junior Hockey) lacked this feature at the 

time of the study.  

      5.3.2 Data Collection  
 

For the purposes of this study, we selected Twitter as the source of the social media data. 

Twitter is one of the fastest-growing social media platforms in the world with over 284 

million monthly active users (Twitter, 2014). The use of Twitter has evolved into a 

platform to share and disseminate information (Gupta and Kumaraguru, 2012). Early 

adopters of Twitter began providing links to outside content by including the URL in 

their tweets (Boyd et al., 2010). This is useful as the 140 character limit can be restricting 

for those who want to convey large amount of information. Because URLs are generally 

http://www.xml-sitemaps.com/
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long, people used URL shortener services (e.g., http://bit.ly) to abbreviate URLs, which, 

when clicked, redirected to the desired web page.  

    

Researchers have investigated Twitter from many different angles: from examining 

properties of tweets (Cheong and Lee, 2009) and tracking the increased use of URLs in 

tweets (Hullman et al., 2011) to comparing communication patterns on Twitter (Bruns 

and Liang, 2012; Bruns and Stieglitz, 2012) and developing credibility ranking 

algorithms for tweets during high impact events (Gupta and Kumaraguru, 2012). White et 

al. (2013) examined the types of links on Twitter and found that a majority of the 

#tarsands tweets contained links to articles (29.2%) and websites (22.6%). Similarly, 

Hughes and Palen (2010) found that 25% tweets normally includes a URL, however it is 

higher, around 40-50%, during emergencies such as hurricanes as well as mass 

convergence events. Lovejoy et al. (2012) discovered that a majority of the non-profit 

tweets (68%) included links to external information. The evidence of link sharing on 

Twitter is highlighted by these studies while further analysis illustrates the importance of 

link sharing as an effective marketing strategy for driving traffic to a web page (Suster, 

2011; The Next Web, 2013). Our study builds on these findings and focuses on the 

effects of aggregating links shared on social media by a community of users, as a way of 

creating opportunities for community-driven navigation systems to emerge.  

 

Using Netlytic, a web based system for automated text analysis and the discovery of 

social network, we collected a sample of tweets associated to the four events. These 

tweets were collected over a six month period, from July 2012 to January 2013. At the 

time of the data collection, Netlytic relied on the public Twitter Search API 1.0. In the 

next phase of the research, Netlytic  relied on Twitterôs Streaming API to give a broader 

coverage of the sample. Table 5.2 presents the duration of data collection along with the 

hashtags used for the four events. These hashtags were chosen for this study as they were 

the official hashtags created by the event organizers.   
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In addition to the actual Twitter message (ñtweetò), the resulting datasets included the 

following metadata: id, tweet URL, publication date, username (author), and source (the 

device/application used to generate the tweet). URLs from all the tweets were extracted 

using a PHP (Hypertext Preprocessor) script (see Appendix 5.A). Shortened URLs were 

un-shortened using the PHP Client URL Library (cURL). The un-shortened URLs were 

then analyzed using Microsoft Excel.   

 

Table 5.2 ï Data collection period and hashtag(s) 

Events Data Collection Period                                       Hashtag(s) 

Event Duration: Over a week 

London Olympics 

2012 

July 27, 2012  5:24:00 PM ï August 5, 

2012  5:04:00 PM  

#London2012 

World Junior Hockey Dec 7, 2012 10:21:53 AM ï January 5, 

2013 4:58:30 PM  

#WJC2013, #2013WJC,  

#worldjunior, 

#worldjunior2013 

Event Duration: Over a day 

The Big Bang Theory Dec 12, 2012  5:10:22 PM ï Jan 10, 2013 

11:58:33 PM  

#BigBangTheory 

Golden Globe 

Awards 

Jan 10, 2013  4:21:49 PM ï Jan 15, 2013  

7:58:46 AM  

#GoldenGlobes 

 

5.4 Results 
 

A total of 264,647 tweets and re-tweets were collected over the four events. Table 5.3 

presents the number of tweets collected, number of tweets containing links, and number 

of tweets containing links from the target website. Data from London Olympics 2012 

showed that 47% of the tweets contained a link, out of which 48% were links to the target 

website. Between 25-37% of the tweets contained links for the other events, out of which 

less than 7% were links to the target website.  
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Table 5.3 ï Number of tweets and tweets with links (URLs) 

 

 

 

 

 

 

 

 

 

The pattern observed for London Olympics 2012 was notably different from the other 

events. For instance, analysis revealed the highest number of tweets containing a link, 

highest number of tweets containing a link to the target website and lowest number of 

tweets containing links to other websites. These results indicate a noticeable difference, 

wherein there is a dependence on the target website for the other events. Perhaps the 

London Olympics 2012 website was the primary source for up-to-date information for 

this event. Also, the Olympics attract a large community both physically and through an 

online presence. It is probable that the density of individuals within the geographic 

location contributed to an increase in tweets, which gave individuals an opportunity to 

participate and contribute to the event.   

5.4.1 Unique Links  
 

Unique links are those that represent distinct web pages within a website. The number of 

unique links that were shared on Twitter are shown in Table 5.4. Tweets from the sports-

related events (London Olympics 2012 and World Junior Hockey) contained the highest 

percentage of unique links (8% and 19%). This indicated that people shared many unique 

pages on Twitter for the two sports-related events which meant that more pages within 

that website contained popular content. It is also interesting to note that not all pages 

Events London 

Olympics 

2012 

World 

Junior 

Hockey 

Big Bang 

Theory 

Golden 

Globe 

Awards 

# of tweets 

collected  

77142 

 

49624 

 

86302 

 

51579 

 

# of tweets 

containing a link 

36279 (47%) 

 

12455 

(25%) 

24945 

(29%) 

19109 

(37%) 

a) # of tweets 

containing  
target website 

links 

17257 (48%) 

 

163 

(1.3%) 

1757  

(7%) 

80  

(0.4%) 

b) # of tweets 

containing 

external links 

19022 

(52%) 

12292 

(98%) 

23188 

(93%) 

19029 

(99.6%) 
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within the target website got tweeted and that not all websites with large volume of pages 

would correspond to large number of tweets containing links. Therefore, our initial 

criterion, that a website must contain at least 100 pages, is not important (at least based 

on our small sample of the four websites). Instead, we proposed a revision that while 

websites we observed may be small, they must contain content which has the potential to 

be popular on social media. These types of websites would likely benefit from the links 

shared on social media.  

 

Table 5.4 ï Unique links shared in tweets and re-tweets 

 

5.4.2 Profile of Top 10 Links  
 

All tweets, containing links to the four target websites, were analyzed to determine the 

top 10 most tweeted links. Table 5.5 presents the top 10 most tweeted links along with 

the number of times they appeared in tweets. Table 5.6 shows the percentage of tweets 

which represents the top 10 most tweeted links among all tweets collected. We noticed a 

difference between the London Olympic 2012 event (the top 10 links make up 22% of all 

tweets containing links) and the others (the top 10 links make up 71%, 99%, and 95% for 

World Junior Hockey, Big Bang Theory and Golden Globe Awards tweets respectively). 

This indicates that the London Olympics 2012 website had a wider distribution among all 

their pages that got shared (i.e., more unique pages got shared and therefore, the top 10 

tweeted links only make up 22% of their total distribution). Therefore, the London 

Olympics 2012 website contained a wide range of popular pages. 

  

Events London 

Olympics 2012 

World Junior 

Hockey 

Big Bang 

Theory 

Golden 

Globe 

Awards 

Total # of  target 
website links 

5350 169 1061 9801 

Total # of unique 

website  links tweeted  

439  

(8%) 

32  

(19%) 

16 (1.5%) 14 (0.14%) 
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Table 5.5 ï Top 10 links with sharing frequency on Twitter 

 

 

  

Website URLs
Number of 

Occurances

1 http://www.london2012.com/ 644

2 http://www.london2012.com/news/articles/lochte-blasts-past-phelps.html 519

3 http://www.london2012.com/athletics/event/men-400m/index.html?v=20120804-103226924 440

4 http://www.london2012.com/football/event/men/index.html 355

5 http://www.london2012.com/schedule-and-results/ 349

6 http://www.london2012.com/athletes/birthdays/index.html 339

7 http://www.london2012.com/cycling-track/event/men-team-sprint/index.html?v=20120802-185053806 299

8 http://www.london2012.com/swimming/ 296

9 http://www.london2012.com/rowing/event/women-pair/phase=row021100/index.html?v=2012-08-01115503Z 295

10 http://www.london2012.com/athletics/ 292

1 http://www.worldjunior2013.com/en/channels/2013/wm20/top/news/cze-usa-14/ 22

2 http://www.worldjunior2013.com/en/channels/2013/wm20/top/news/ger-lat/ 19

3 http://www.worldjunior2013.com 11

4 http://www.worldjunior2013.com/en/channels/2013/wm20/top/news/5th-6th/ 11

5 http://www.worldjunior2013.com/en/channels/2013/wm20/top/news/fin-ger-rele/ 11

6 http://www.worldjunior2013.com/en/channels/2013/wm20/top/news/finns-pound-slovaks/ 11

7 http://www.worldjunior2013.com/en/channels/2013/wm20/top/news/bronze/ 9

8 http://www.worldjunior2013.com/en/channels/2013/wm20/top/news/swe-preview/ 8

9 http://www.worldjunior2013.com/en/channels/2013/wm20/top/news/where-does-canada-go-now/ 8

10 http://www.worldjunior2013.com/en/channels/2013/wm20/top/news/ufa-best-ever/ 6

1 http://www.cbs.com/shows/big_bang_theory/video/ 630

2 http://www.cbs.com/shows/big_bang_theory/photos/191123/golden-globe-nominations 480

3 http://www.cbs.com/shows/big_bang_theory/photos/192941/season-6-episode-4 347

4 http://www.cbs.com/shows/big_bang_theory/photos/1000046/season-6-episode-12/33417 142

5 http://www.cbs.com/shows/big_bang_theory/photos/111112/season-5-episode-24/10123 59

6

http://www.cbs.com/shows/big_bang_theory/video/D6582F3E-6F5A-07DF-41B1-91B9E9C3CE62/the-big-bang-

theory-sexy-nerdy-ladies 43

7 http://www.cbs.com/shows/big_bang_theory/photos/192104/season-6-episode-3/14833 20

8

http://www.cbs.com/shows/big_bang_theory/video/5AA75DBE-20FB-DE93-A0C7-028C7D386593/the-big-bang-

theory-the-egg-salad-equivalency 20

9 http://www.cbs.com/shows/big_bang_theory/photos/193661/season-6-episode-5/193668 6

10

http://www.cbs.com/shows/big_bang_theory/video/31059D97-FE03-66D5-EA78-048635195235/the-big-bang-theory-

flash-mob- 3

1 http://www.goldenglobes.org/2012/12/nominations-2013/ 31

2 http://www.goldenglobes.org/photo-gallery-2013/ 20

3 http://www.goldenglobes.org/2013/01/globes-fashion-on-the-red-carpet/ 10

4 http://www.goldenglobes.org/history/ 4

5 http://www.goldenglobes.org/ 3

6 http://www.goldenglobes.org/symposium2013-1/ 3

7 http://www.goldenglobes.org/2013/01/for-globes-night-a-menu-fit-for-stars/ 2

8 http://www.goldenglobes.org/2012/01/the-keepers-of-the-secret/ 1

9 http://www.goldenglobes.org/2012/11/jodie-foster-is-psyched-to-receive-the-cecil-b-de-mille-award/ 1

10 http://www.goldenglobes.org/2012/12/tina-fey-and-amy-poehler-are-ready-for-the-70th-golden-globe-awards/ 1

London Olympics 2012

World Junior Hockey 2013

Big Bang Theory

Golden Globe Awards 2013
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Table 5.6 ï Distribution of top 10 links among all tweets containing links 

 

 

 

 

 

 

 

 

 

 

 

 

These findings are important as we now know that showing just the top 10 popular pages 

would only represent a subset of popular pages and therefore, we would need to offer 

website visitors the ability to view more than just the top 10 popular pages. Therefore, we 

decided to extract and display top 20 popular pages, in the order of most popular to least 

popular, in our prototype design (see section 5.8). 

υȢτȢσ $ÅÐÔÈ ÏÆ ,ÉÎËÓ ÆÒÏÍ ÔÈÅ 7ÅÂÓÉÔÅȭÓ (ÏÍÅ 0ÁÇÅ 
 

The number of clicks required from the home page to the linked web page was 

determined manually for all links. Over 80% of the links were accessible within 1-2 

clicks from the home page of World Junior Hockey, Big Bang Theory and Golden Globe 

Awards websites. For London Olympics 2012 website, 70% of links were 3-4 clicks 

away from the home page and 8% were 5 clicks away from the home page, as shown in 

Figure 5.2. This demonstrated that users do share pages on social media that are located 

deep within the website (i.e., requiring multiple clicks to get to from the websiteôs home 

page) allowing others to view these pages through social media with just a click. 

Therefore, bringing these pages to the home page would allow quick access to content, in 

the case where users do not use social media sites but are visitors of the website. This 

observation contributes directly to our website selection criteria as it indicates that the 

new navigation mechanism, which would provide access to popular pages through one 

click, would potentially benefit those websites that contain popular pages requiring two 

or more clicks from the home page. 

Events London 

Olympics 

2012 

World 

Junior 

Hockey 

Big Bang 

Theory 

Golden 

Globe 

Awards 

# tweets 

containing 

target website 

links 

17257 

 

163 1757 80 

# of total 

tweets for top 

10 links 

3828 

 (22%) 

116  

(71%) 

1750  

 (99%) 

 

76  

(95%) 
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Figure 5.2 ï Depth of links from the target websiteôs home page 

 

      5.4.4 Types of Links  
 

All tweets containing links to the target websites were manually analyzed to determine 

the type of web content and information they provided. These were then divided into five 

different categories: home page, articles (news stories), photos, videos and 

schedules/scores. Users mostly shared links containing news stories during the three 

events (London Olympics 2012: 28%, World Junior Hockey: 93% and Golden Globe 

Awards: 14%), as shown in Figure 5.3. Links pointing to schedules/scores was noticeable 

for London Olympics 2012 (59%) and Golden Globe Awards (39%) only. Links pointing 

to photos (Big Bang Theory: 60% and Golden Globe Awards: 25%) and videos (Big 

Bang Theory: 40% and Golden Globe Awards: 19%) were mostly used during 

entertainment-related events, as shown in Figure 5.3. Few links pointed others to the 

home page (London Olympics 2012: 4%, World Junior Hockey: 7% and Golden Globe 

Awards: 4%) which means that users on social media sites are interested in pointing 

0 clicks 1-2 clicks 3-4 clicks 5+ clicks

London Olympics 2012 3.73% 17.63% 70.21% 8.42%

World Junior Hockey 2013 6.75% 93.25% 0.00% 0.00%

Big Bang Theory 0.06% 99.94% 0.00% 0.00%

Golden Globe Awards 2013 3.75% 83.75% 12.50% 0.00%
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others directly to the web page containing the relevant information, rather than the home 

page. The results highlight that, in many cases, sites with frequently updated pages, 

especially those containing news stories as well as photos and videos, would most likely 

benefit from a community-driven navigation tool.  

 

 
Figure 5.3 ï The types of web content referred to in links 

   5.4.5 Tweets Containing Links to External Websites  
 

A number of tweets contained links which did not link to target websites, as shown in 

Table 5.7. We wanted to investigate these links, in particular the top 10 most tweeted 

links, as it may guide future improvements to improve navigation on websites . For the 

two sports-related events (London Olympics 2012 and World Junior Hockey), the top 

10 most tweeted links represents 22% and 43% of all tweets containing links to other 

web pages (i.e., not target web pages). This indicates that the majority of tweets 

containing links to other websites were represented among the top 10 most tweeted 

links for these two events. This was in contrast to the two entertainment-related events 

(Big Bang Theory and Golden Globe Awards), wherein the top 10 most tweeted links 

Home
Page

Article Photo Video
Schedule
/Score

London Olympics 2012 3.73% 28.28% 9.00% 0.00% 58.98%

World Junior Hockey 2013 6.75% 93.25% 0.00% 0.00% 0.00%

Big Bang Theory 0.06% 0.17% 60.16% 39.61% 0.00%

Golden Globe Awards 2013 3.75% 13.75% 25.00% 18.75% 38.75%
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represented only 9% and 10% of all tweets containing links to other pages. This 

indicated that the other links for these two events were more scattered and that users 

shared links to various unique web pages. In the future, if we consider displaying 

popular pages that are not part of the website (i.e., external web pages), the algorithm 

needs to be robust enough to handle a large volume of unique web pages.  

Table 5.7 ï Total tweets containing links to external websites 

 

Furthermore, we analyzed the type of web content shared on the top 10 most tweeted 

links, especially considering the large representation of links to other web pages during 

London Olympics 2012 and Golden Globe Awards. We manually analyzed the links and 

placed them into four categories: articles, photos, videos and spam (i.e., unrelated 

information). Tweets containing links to photos were common among all four events 

(London Olympics 2012: 22%, World Junior Hockey: 12%, Big Bang Theory: 4% and 

Golden Globe Awards: 5%), as shown in Figure 5.4. Tweets containing links to articles 

were common among the three events (World Junior Hockey: 3%, Big Bang Theory: 3% 

and Golden Globe Awards: 4%). Tweets containing links to spam was found mostly 

during World Junior Hockey (28%). Tweets containing links to videos were found only 

for Big Bang Theory (3%). 

 

As expected, people shared photos during all four events. It is also interesting to note that 

during World Junior Hockey, 28% of tweets redirected to pages that were not relevant 

(i.e., spam). Therefore, if in the future we consider displaying popular pages that are not 

part of the website (i.e., external pages) then our algorithm needs to be robust enough to 

detect spam and not display those pages to the website visitors.   

 

Events London 

Olympics 2012 

World Junior 

Hockey 

Big Bang 

Theory 

Golden 

Globe 

Awards 

# of tweets 

containing other 

links 

19022 

 

12292 

 

23188 

 

19029 

 

# of total tweets to 

top 10 links  

4148 (22%) 5323 (43%) 2126 

 (9%) 

1833 (10%) 
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Figure 5.4 ï Types of web content on top 10 links to external websites 

 

A similarity between the type of web content shared on links to the target website 

(section 5.4.4) and the type of web content shared on links to external websites, is that 

they all point users to either articles, videos or photos. Users shared links to articles 

that were on the target website more than on external web pages. Perhaps users share 

articles from the target website as they find it more credible than articles from other 

websites during events. 

5.5 Study Implications  and Characteristics of Websit es 
 

 

This study examined the characteristics of links shared on Twitter during four events. 

Between 25-47% of tweets contained links. This indicated that there is enough social 

media data to implement a prototype and test whether and how social media data can be 

used to recommend relevant and popular web pages to website visitors.   

 

Article Photo Video Spam

London Olympics 2012 0.00% 22.00% 0.00% 0.00%

World Junior Hockey 2013 3.00% 12.00% 0.00% 28.00%

Big Bang Theory 3.00% 4.00% 3.00% 0.00%

Golden Globe Awards 2013 4.00% 5.00% 0.00% 1.00%
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The findings reveal the characteristics of links shared on social media during these four 

events. Tweets from the sports-related events (London Olympics 2012 and World Junior 

Hockey) contained the highest percentage of unique links (8% and 19%). The top 10 

links for London Olympics 2012 only made up 22% of all tweets indicating there was a 

wider distribution of popular pages which got shared, whereas, the top 10 links for the 

other three events made up majority of their popular pages (71%ï99%). Over 80% of the 

links were accessible within 1-2 clicks from the home page of World Junior Hockey, Big 

Bang Theory and Golden Globe Awards websites, whereas, 70% of links were 3-4 clicks 

away from the home page for London Olympics 2012. Users mostly shared links 

containing articles, schedules/scores for sport-related events (London Olympics 2012 

(59%) and Golden Globe Awards (39%)) and shared photos and videos for 

entertainment-related events (Big Bang Theory (60%, 40%) and Golden Globe Awards 

(25%, 19%)). Among the tweets containing links to external websites we analyzed the 

top 10 most tweeted links and found that it represented 22%-43% of all tweets for the two 

sports-related events and 9%-10% of all tweets for the two entertainment-related events. 

Most of the external links directed users to photos and articles and some to spam and 

videos.  

 

The differences observed when analyzing London Olympics 2012 data was interesting as 

it contained tweets with the highest number of links (47%), tweets with the highest 

number of links to the target website (48%) and tweets with a high number of unique 

links to the target website (8%). This demonstrated that the type of the event and the 

characteristics of the website are important factors to consider when implementing a 

community-driven navigation mechanism within websites. This study helped us refine 

the characteristics of websites that could benefit from the links that are shared in social 

media. These characteristics are as follows:   

1. Websites featuring content that has the potential to be popular on social media 

sites, such as Twitter.  

2. Websites with popular pages requiring two or more clicks from the home page. 
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3. Websites that are updated on a regular basis and contains content, such as articles, 

schedule/ scores, photos and videos. 

4. Websites with social media plugins allowing users to post messages to social 

media from within the website.  

5.6 Study Limitations   
 
Four events and their websites were considered for this study. This was not representative 

of all websites and events on the Web. Furthermore, we used the Twitter Search API to 

collect the sample. In the next phase of our research (Phase 3), we used the Twitter 

Streaming API to capture a broader sample of twitter messages.  

5.7 Guidelines for an Improved Navigation Tool  
 

The first phase of the research provided four guidelines which focused mainly on the 

design aspects of the navigation tool, whereas the second phase of the research allowed 

us to add to these guidelines based on the characteristics of links shared on social media 

sites. Based on the findings of this study, for all three websites with the exception of 

London Olympics, the top 10 pages made up majority of the web pages that were shared 

on social media. However, for London Olympics, the top 10 pages only made up 22% of 

the web pages. Therefore, it was deemed necessary to include another 10 in order to 

capture both small and large websites. The displaying of the web pages from most 

popular to least popular was derived based on the findings of this study as well as the 

findings of the preliminary study where we investigated tag clouds. The sheer nature of 

tag clouds which displayed information based on popularity was deemed important by the 

participants. In addition, similar practice is followed by search engine algorithms as they 

display the most ranked page first and so on. Another finding of this study revealed that 

there is a potential of links that are spam (i.e., unrelated content). Therefore, it is crucial 

to account for these in the new navigation tool. Table 5.8 shows the guidelines from 

Phase 1 along with the three additional guidelines derived from this study. 
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Table 5.8 ï Guidelines from Phase 1 and Phase 2 

 

5.8 Social Media Panel (SMP) Prototype Implementation  

5.8.1 Design Features linked with Guidelines  
 

The guidelines developed from the preliminary study (Phase 1) and the link analysis 

study (Phase 2), were used to design and implement a prototype which aggregated and 

visually presented the link sharing data from social media sites onto websites, which is 

referred to in this research as the Social Media Panel (SMP). We ultimately envision 

SMP to be a browser plug-in so that it can be applied to any website.   

 

Phases Guidelines 

Phase 1: Preliminary Study a) Identify links to web pages within the 

target website without the need of explicit 

labeling (i.e., without the need of tagging); 

 

b) Provide single-click access to web pages 

within the target website; 

 

c) Provide multiple navigation tools within 

the target website (at least two or more); 

and 

 

d) Provide a rationale for information that 

appears in the navigation tool (i.e., what 

does a tag in a tag cloud represent).  

Phase 2: Link Analysis Study  e) Display between 10 to 20 unique links to 

web pages within the target website.  

 

f) Display in the order of most popular to 

least popular web pages within the target 

website.  

 

g) Exclude links that are to external websites, 

including spam.  

Chapter 5 
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Guidelines from Phase 1 

a) Identify links to web pages within the target website without the need of explicit 

labeling (i.e., without the need of tagging); 

 In order to represent web page links, we used the actual web page images and 

displayed it as web page thumbnails, which eliminates the need to tag web pages, as 

shown in Figure 5.5 (a). This practice has been observed in some browsers, including 

Google Chrome, which displays the most visited pages as web page thumbnails. 

 

b) Provide single click access to web pages within the target website. 

The web pages inside the SMP allowed users to click on the web page thumbnail and 

once clicked, it opened up the clicked web page on the left side of the screen (i.e., left 

of the SMP), allowing a single click access to the popular web page. This is 

illustrated in Figure 5.5 (b).  

 

c) Provide multiple navigation tools within the target website (at least two or more). 

The SMP is envisioned to be an alternate mechanism for finding information within 

websites and therefore, it was designed to not obstruct current navigation tools within 

websites, such as menus and search. It was implemented to be displayed vertically on 

the right side of the web page, as shown in Figure 5.5 (c). This was mainly inspired 

by the current practices on the web which displays similar type of information within 

websites. For example, CNN (www.cnn.com) and Huffington Post 

(www.huffingtonpost.com) contains a popular information section which is displayed 

on the right side of their web page in a vertical fashion.     

 

d) Provide a rationale for information that appears in the navigation tool (i.e., what 

does a tag in a tag cloud represent). 

In order to inform website visitors of why the web page appeared in SMP, we used 

two techniques: 1) we displayed the social media icon indicating where the data is 

being aggregated from; and 2) we displayed the number below the social media icon 

http://www.cnn.com/
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representing the number of times the web page has been shared on the social media 

site, as shown in Figure 5.5 (d, e).  

Guidelines from Phase 2 

e) Display between10 to 20 unique links to web pages within the target website.  

The SMP prototype included 20 web pages and a scroll bar to browse through these 

pages, as shown in Figure 5.5 (f) and Appendix 6.C.  

 

f) Display in the order of most popular to least popular web pages within the target 

website. 

The SMP prototype displayed web pages in the order of most shared to least shared, 

as shown in Figure 5.5 (g). 

 

g) Exclude links that are to external websites, including spam. 

The SMP prototype excluded all links to external websites, including spam. 

Table 5.9 illustrates the linkage between the guidelines and the features incorporated into 

the design and implementation of the Social Media Panel (SMP) prototype. Figure 5.5 

shows the SMP and its features.   

  5.8.2 Design Platform  
 

We used Axure RP Pro 6.5, an interactive wireframe software and mockup tool, to 

develop the SMP prototype. The prototype was built for the London Olympics website 

and the Sochi 2014 website as described in the next chapter.  
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Table 5.9 ï Guidelines and features implemented in SMP prototype 

Phases Guidelines Feature Display 

Phase 1: 

Preliminary 

Study 

a) Identify links to web pages within the target website 

without the need of explicit labeling (i.e., without the 

need of tagging); 

 

b) Provide single-click access to web pages within the target 

website; 

 

c) Provide multiple navigation tools within the target 

website (at least two or more); and 

 

d) Provide a rationale for information that appears in the 

navigation tool (i.e., what does a tag in a tag cloud 

represent). 

Figure 5.5 (a) 

 

 

Figure 5.5 (b) 

 

Figure 5.5 (c)  

 

 

Figure 5.5 (d, e) 

 

Phase 2: Link 

Analysis 

Study  

e) Display between 10 to 20 unique links to web pages 

within the target website. 

 

f) Display in the order of most popular to least popular web 

pages within the target website.  

 

g) Exclude links that are to external websites, including 

spam. 

Figure 5.5 (f), Appendix 

6.C 

Figure 5.5 (g) 

 

 

N/A 

 

   

 
Figure 5.5 ï SMP design and features 

 



 

 

 

71 

 

5.9 Conclusion and Motivation for Phase 3 
 

We collected data from Twitter during four different events and analyzed only those 

tweets containing links. The results from this study provided us with a better 

understanding of links that were shared during the four events, in particular unique links, 

top 10 links, depth of links from the websiteôs home page, type of content shared and 

links to other web pages. The findings from this study and the preliminary study, as 

described in Chapter 4, helped develop characteristics of websites and guidelines to use 

when implementing a navigation tool within websites. We used these guidelines to design 

the features of the Social Media Panel (SMP) and implemented an SMP prototype using 

Axure.  

 

In Chapter 6, we outline our final study consisting of a focus group and a controlled user 

study, where we compared SMP with current navigation tools within websites. We 

further examined the types of tasks (fact finding and browsing) where SMP would be 

most effective and efficient.  
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Chapter 6 ɀ Phase 3 ɀ Final Study  
 

In this chapter, we describe our final study consisting of a focus group and a controlled 

user study. We used the results from the focus group to refine the SMP prototype and we 

followed this by a user study to determine whether SMP is effective, efficient and 

engaging for fact finding and browsing tasks. An approval from the Dalhousie University 

Social Sciences and Humanities Research Ethics Board was acquired before commencing 

both the focus group and the user study (see Appendix 6.A).  

6.1 Focus Group 

6.1.1 Study Objectives 
 
The objective of the focus group was two-fold: 

 

1. To solicit feedback on the SMP prototype and refine the prototype before 

conducting the user study; 

2. To further solicit feedback on the types of websites and tasks to use for the user 

study.  

6.1.2 SMP Prototype for London Olympics 2012  
 

In Phase 2 of our research, we learned that 47% of the tweets shared during London 

Olympics 2012 (between July 27, 2012 and August 12, 2012) contained links and 48% of 

these were links to the official website. Considering the amount of data already collected 

(77,142 tweets) and the popularity of the event, we decided to use this data and 

configured the SMP prototype for the London Olympics 2012 website, as illustrated in 

Figure 6.1. 

 

The first iteration of the SMP prototype, which was used in the focus groups as a proof of 

concept, had the following four limitations: 

1. Only the top three web pages were displayed. 

2. The scroll bar was static (i.e., users were unable to use the scrollbar to scroll up or 

down). 
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3. The web pages from the London Olympics website, which appeared on the left, 

were static images. Therefore, the user was unable to click on any of the 

navigation mechanisms offered by the London Olympics website (i.e., menu, 

search, links within the content of the web page, etc.).  

4. Multiple social media icons were shown in SMP (i.e., Facebook, Google+), 

however, only data from Twitter was used to determine the popularity of the web 

page.  

 

 

Figure 6.1 ï London Olympics 2012 website with the SMP prototype 

 

Our user study, described in the section 6.3, addresses these limitations along with 

additional features developed based on the feedback received from the focus groups. 

6.1.3 Study Design 
 

Once the SMP prototype was configured for London Olympics 2012, we conducted two 

focus group sessions in November, 2013. The focus groups were held in the Computer 

Science building at Dalhousie University in a teaching lab, as shown in Figure 6.2. The 

lab consisted of desktop computers and allowed for both small and large group 

discussions to occur. The discussions were videotaped. Each focus group session was an 

hour long.  
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Figure 6.2 ï Teaching Lab in Dalhousie Computer Science Building 

 

We recruited Dalhousie University students by sending an email to the Computer Science 

email distribution list. Participants were scheduled for either of the two sessions on a 

first-come-first-serve basis. In order to maximize the time spent discussing the SMP 

during the focus group session, participants were asked to give consent, agree for the 

discussions to be videotaped and complete an online questionnaire prior to arriving at the 

session. The online questionnaire consisted of demographic questions and previous 

experience using social media sites. We used Opinio, an online survey software, to 

collect participantsô responses. During the focus group sessions, we provided participants 

with an overview of the research and trained them on how to use the SMP prototype. 

Each of the focus group sessions was divided into three steps, as illustrated in Figure 6.3. 
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Figure 6.3 ï Study design of the focus group sessions 

 

Step 1: Individual Exercise (5 minutes) 

Participants were asked to complete a browsing and a fact finding task using the SMP 

prototype. These tasks were a) find an interesting page (content) that you would like to 

share with the larger group; and b) who won the menôs 400 meter running race? 

 

Step 2: Small Group Exercise (20 minutes) 

Participants were asked to form small groups consisting of 2 to 3 participants per group. 

A total of 7 groups were formed over the two sessions. They were then asked to complete 

a questionnaire on what they liked and disliked about the SMP and what types of 

websites and tasks they perceive it being useful for. They were also asked to sketch their 

ideas on how to improve the SMP prototype.  

 

Step 3: Large Group Discussion (30 minutes) 

Participants were brought together to discuss the SMP in a large group setting. A series of 

questions were used to solicit their feedback on the SMP prototype. 

All participants were compensated $20 for participating in the focus group sessions. 
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6.1.4 Results 
 

Fifteen Computer Science and Health Informatics students from Dalhousie University (12 

males and 3 females) participated in the two focus group sessions. Graduate students 

accounted for 73% (11/15) of the participants and 60% (9/15) of the participants were 

between the ages of 18-25. From the background questionnaire, we gathered that the 

three most used social media applications among the participants were: YouTube (93%: 

14/15), Facebook (80%: 12/15), and Instant Messaging (67%: 10/15). All participants 

indicated that they use laptop and mobile devices to access social media applications. 

Participants were asked to select the frequency of how often they contribute on social 

media (i.e., share/post pictures, videos, links etc.) and how often they are the consumers 

of such information (i.e., follow/click on links, read comments, etc.). A total of 47% 

(7/15) of the participants shared links (URLs) frequently and 67% (10/15) followed links 

(URLs) frequently on social media sites. Furthermore, Facebook, YouTube, Instant 

Messaging and Twitter were the most commonly used social media applications for 

sharing and following links. All participants indicated that they browse their favorite 

websites a few times a week or more and news and technology were the top two kind of 

websites of interest for browsing related tasks. All questions and materials used in the 

focus groups are illustrated in Appendix 6.B. 

 

Small Group Exercise ï Questionnaire and Sketches 

Data from the 7 groups were collected and analyzed. The groups were asked to complete 

a questionnaire indicating what they liked and disliked about the SMP prototype and 

what types of websites and tasks would benefit from such a tool. A total of 71% (5/7) 

liked the SMP prototype because they thought it was consistent, simple, easy to use, 

allowed for quick access to popular content within the website, and displayed popularity 

of web pages from multiple social media applications (i.e., Twitter, Facebook and 

Google+). Only 29% (2/7) indicated that they found the design to be cluttered and that it 

took real-estate on a screen. They also indicated that it was missing sufficient information 

regarding the web page (i.e., a title) and that it was hard to read the web page content 

from the thumbnail. A total of 71% (5/7) indicated that they did not know what the 
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number underneath the social media icon meant, whether it meant the number of likes or 

the number of shares (i.e., the sharing of links to web pages in social media). Participants 

considered it to be useful for websites such as news, events (election, sport results), 

blogs, and entertainment and shopping. The following illustrates a response to the 

question ñDo you think there is value in knowing what are the popular pages on a 

website based on links shared on social media?ò:  

 

ñAbsolutely, I would like to know what my friends are seeingéit cuts the noise. If many 

people are looking at a page, then it must be interesting.ò [P009] 

 

Almost all perceive the panel to be more useful for browsing tasks than fact finding tasks. 

Each group also sketched improvements to the SMP prototype. Some of these sketches 

are illustrated in Figure 6.4 and all of the sketches are shown in Appendix 6.C.  
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Figure 6.4 ï Sketches illustrating suggested design improvements to SMP  
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Participantsô suggestions, gathered from the sketches, were reviewed to check for 

similarities and themes. Any similar suggestions were grouped and treated as one 

suggestion. Using Microsoft Excel, all suggestions were transcribed and coded into the 

following three main categories and sub-topics: 

 

1.  Design (i.e., look and feel of SMP) 

a. Display the title of the web page, since the size of the web page thumbnail 

is small and is not readable.  

b. Display a zoomed version of the web page when the user hovers over the 

thumbnail so that the content of the web page is readable. 

c. Display what the number/count represents. 

2. Functionality (i.e., information inside SMP) 

a. Display the number/count next to the social media icon in real-time. 

b. If content on a web page changes frequently, display the updated version 

of the web page thumbnail in real-time.  

c. If a web page is popular on multiple social media applications, display the 

information from these multiple social media applications, including the 

number/count.  

d. Display additional information, such as who shared/followed the web page 

(i.e., friends from their social media network) and the geographic location 

of the users sharing such information.  

e. Provide the ability to share/post the web page from SMP to social media 

sites. 

f. Provide the ability to filter on the types of web pages to display inside the 

SMP, such as web pages that are liked or shared, web pages from a 

particular social media application, or web pages that are popular among 

their friendôs network on Twitter.  

g. Provide the ability to search within the SMP (i.e., keyword search) so that 

only popular pages based on the keyword(s) are shown in SMP.  
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3. Placement (i.e., location of SMP) 

a. Enable SMP to slide in and out so that it does not always require real-

estate when viewing content on a web page. 

b. Enable SMP to be flexible so that one can place it horizontally or 

vertically anywhere on the web page. 

 

Large Group Discussions 

The large group discussions were meant to probe what participants liked and disliked 

about the SMP in order to devise improvements for the next phase of the research. Hand 

written notes and video recordings were analyzed to detect themes and feedback. 

Common themes emerged and have been described in section 6.2. In addition, the 

discussions suggested future research work. Since almost all participants used mobile 

devices to access social media sites, they were interested in how SMP would function on 

small screen devices. They suggested adding functionality to display the context around 

the popular web pages (i.e., whether they are shared in a positive context or a negative 

context). Our research focuses on displaying popular pages based on pages internal to the 

website. Participants indicated that there may be value in displaying popular and relevant 

web pages that are external to the website. They also suggested that this tool could help 

with information re-visitation on a website. Participants expressed concerns around  

popular pages remaining popular and pages of interest may never make it to the top. They 

also indicated that they prefer the SMP to be simple and that it should not consume 

unnecessary bandwidth which may compromise the browsing experience on a website 

using a mobile device, in particular.  

 

The session concluded with a final question on whether they thought there was value in 

knowing the popular pages on a website based on pages shared on social media sites. A 

number of participants indicated that there is value in knowing this information and that it 

provides quick access to popular web pages within the website:  
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ñI think it would be a great addition to almost any websiteé There is absolutely value in, 

like so much value in knowing what is the most popular thing on the website the second 

you visit it. Thatôs just, thatôs huge really.ò [P010]  

 

 ñIt depends on an individual I guess, how he perceives and use. Sometimes you are 

looking for who has shared the news rather than the number of people who has shared 

the news.ò [P003]  

 

ñWhen you have this kind of website, itôs showing you very big picture whatever the 

authors of the website chose is most popular topic versus in this way you see what people 

think is most popular and important, on the same website, and thatôs what I likedò. 

[P017]  

 

6.1.5 Study Limita tions  
 

Although the findings from this study provide rich qualitative information for the design 

of the SMP, it is important to note the limitation of this study. The focus group 

participants were all from the field of either Computer Science or Health Informatics with 

a technical background. Therefore, these participants were advanced users of the web and 

not representative of other users on the web.  

6.1.6 Summary  
 

We solicited feedback through two focus group sessions. Several design and functionality 

enhancements to the SMP were recommended by the participants through discussions 

and sketches. In addition, participants indicated that they perceived SMP to be more 

useful for browsing a website rather than finding specific information on a website. They 

also perceived SMP being useful on news, sporting events, blogs and ecommerce 

websites. In the next section, we describe the refinement of the SMP prototype in 

preparation of the user study. 

6.2 Social Media Panel (SMP) Prototype Refinement   
 

In order to minimize the limitations of SMP, as presented in section 6.1.1, we refined the 

SMP prototype and incorporated some of the recommendations received from the focus 

groups. We describe the second iteration, a refinement, of the SMP prototype in this 

section and configure it for both the London Olympics 2012 website and the Sochi 2014 
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website in preparation for our next user study. Details on why these websites were 

selected are described in the next section. We first addressed the limitations of the first 

iteration as illustrated in Table 6.1. 

Table 6.1 -  Refined SMP prototype based on limitations 

Limitations  SMP Prototype (second iteration) 

1. Only the top three web pages were 

displayed 

1. Included the top 20 most shared 

web pages in the SMP prototype. 

2. The scroll bar was static (i.e., users 

were unable to use the scrollbar to 

scroll up or down). 

2. Added a dynamic scroll bar, which 

allowed users to scroll up and down 

the SMP prototype. 

3. The web pages, which appeared on 

the left, were static images. 

Therefore, the user was unable to 

click on any of the navigation 

mechanisms (i.e., menu, search, 

links within the content of the web 

page, etc.).  

3. All web pages appearing on the left, 

were dynamic, allowing users to 

navigate the website using other 

navigation mechanisms on the web 

page (i.e., menu, search, links 

within the content of the web page, 

etc.). We used iFrames to 

implement this change.  

4. Multiple social media icons were 

shown in SMP (i.e., Facebook, 

Google+), however, only data from 

Twitter was used to determine the 

popularity of the web page. The 

numbers presented next to these 

icons were arbitrarily assigned. 

4. Our primary source of data was 

Twitter. However, once we 

retrieved the top 20 most shared 

web pages from Twitter, we then 

used Bitly (URL shortening service, 

https://bitly .com/) to extract 

information on how many times the 

web page was shared on other 

social media applications, including 

Facebook, Google+ and LinkedIn.  

 

We incorporated design and functionality recommendations from the focus groups. These 

are described in Table 6.2. The updated version of the SMP prototype is shown in Figure 

6.5.   
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Table 6.2 - Refined SMP prototype based on feedback from focus groups 

Feedback from Focus Group 

Sessions 

SMP Prototype (second iteration) 

Design (i.e., look and feel of SMP) 

a. Display the title of the web page, 

since the size of the web page 

thumbnail is small and is not 

readable.  

 

b. Display a zoomed version of the 

web page when the user hovers 

over the thumbnail so that the 

content of the web page is 

readable. 

 

c. Display what the number/count 

represents. 

 

a. The title of the web page appears next to the 

web page thumbnails. In addition, the title 

ñPages Linked from Social Mediaò appears at 

the top of SMP, as shown in Figure 6.5 (h, i).  

 

b. Users are able to hover over the web page 

thumbnail and it displays a zoomed version of 

the web page without clicking on the thumbnail, 

as shown in Figure 6.5 (j). 

 

c. Users are able to hover over the number and it 

displays what the number represents, as shown 

in Figure 6.5 (k). 

Functionality (i.e., information 

inside SMP) 

d. If a web page is popular on 

multiple social media 

applications, display the 

information from these multiple 

social media applications, 

including the number/count.  

 

 

 

 

d.  Once the popularity of the web page was 

determined using Twitter data, we captured the 

popularity of the web page using Bitly. We then 

displayed the number of times the web page 

was shared on the social media site, including 

Facebook, Google+ and LinkedIn, as shown in 

Figure 6.5 (l). 
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Figure 6.5 - Second Iteration of the SMP Prototype 

 
6.3 User Study 

6.3.1 Study Objective  
 
The objective of this user study was to further evaluate the SMP prototype on a website 

and for a set of tasks. Moreover, we wanted to compare SMP with current navigation 

mechanisms within websites, such as menus, search and etc. The findings from the focus 

group sessions suggested that sports website would likely benefit from SMP and it will be 

more useful for browsing tasks rather than fact finding tasks. We therefore, selected the 

Sochi 2014 Olympics and evaluated the SMP prototype on this website. We decided to 

explore the usefulness for both browsing and fact finding tasks to answer our research 

questions. 
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6.3.2 Research Question 
 

The following research question was part of this study:   

 

RQ4:  Does the use of links shared on social media, when aggregated and presented on 

websites, help users navigate websites more effectively and more efficiently than current 

navigation tools?  

a. Does the type of web task (fact finding or browsing) affect the efficiency, 

effectiveness, or engagement of navigation based on links shared in social media? 

6.3.3 SMP Prototype for Sochi 2014  
 
The Sochi 2014 Olympics were held from February 7, 2014 to February 23, 2014 in 

Russia, with an opening ceremony on February 6, 2014. Netlytic, which utilizes the 

Twitter Streaming API, was used to collect tweets. We collected over a million 

(1,596,399) tweets between the period of January 29, 2014 and February 25, 2014 and 

analyzed 1,661,357 links. Table 6.3 lists the keywords, the number of tweets and the 

number of links analyzed. 

 

Table 6.3 ï Sochi 2014 keywords, number of tweets and number of links 

Keywords Number of Tweets Number of Links Analyzed 

olympics (includes #olympics) 321,166 336,496 

olympics2014 (includes #olympics2014) 79,134 75,079 

sochi (includes #sochi) 622,783 663,278 

sochi2014 (includes #sochi2014) 573,316 586,504 

Total 1,596,399 1,661,357 

 

The number of links analyzed is more than the number of tweets since one tweet may 

have contained multiple links. Once the top 20 links were determined, we used Bitly to 

collect the number of referrals from Facebook, Google+ and LinkedIn. The top 20 links 

and the number of times they appeared in tweets are illustrated in Table 6.4. The 

integration of this information in the SMP prototype is shown in Appendix 6.D. 
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Table 6.4 - Top 20 links from Sochi 2014 

# Sochi 2014 Web Page Links Number of 

times 

shared 

1 http://www.sochi2014.com/en/figure-skating-team-men-short-

program 
335 

2 http://www.sochi2014.com/en/medal-standings 220 

3 http://www.sochi2014.com/en/figure-skating-team-pairs-short-

program 
176 

4 http://www.sochi2014.com/en/spectators-faq 176 

5 http://www.sochi2014.com/en/figure-skating-ladies-short-program 149 

6 http://www.sochi2014.com/en/medals 148 

7 http://www.sochi2014.com/en/figure-skating-men-free-skating 143 

8 http://www.sochi2014.com/en/schedule-and-results 106 

9 http://www.sochi2014.com/en/figure-skating-men-short-program 97 

10 http://www.sochi2014.com/en/figure-skating-ladies-free-skating 88 

11 http://www.sochi2014.com/en/athlete-tatsuki-

machida#.UvoD73LVbgE.twitter 
81 

12 http://www.sochi2014.com/en/snowboard-men-s-hp-qualification 75 

13 http://www.sochi2014.com/en/figure-skating-ice-dance-short-dance 65 

14 http://www.sochi2014.com/en/snowboard-men-s-sbs-qualification 63 

15 http://www.sochi2014.com/en/snowboard-men-s-hp-finals 52 

16 http://www.sochi2014.com/en/snowboard-ladies-pgs-semifinals 51 

17 http://www.sochi2014.com/en/athlete-evgeni-plushenko 50 

18 http://www.sochi2014.com/en/figure-skating-pairs-short-program 49 

19 http://www.sochi2014.com/en/support-country 44 

20 http://www.sochi2014.com/en/team-independent-olympic-

participant-athletes 
44 

6.3.4 Study Design 
 
This user study was conducted in March 2014. It was held in the Management building at 

Dalhousie University. Two laptops were used; one laptop was used by the participants to 

conduct the user study and the other was used by the researcher to observe the 

participantôs behaviour while they completed the tasks, as shown in Figure 6.6. Several 

survey and software packages were used to conduct the user study including Opinio, 

Team Viewer 9, Morae and NVivo 10. Opinio, an online survey software, was used to 

collect participantôs informed consent, responses to the demographic questionnaire, the 

post-task questionnaires and post-study questionnaires. Team Viewer 9, a remote desktop 

http://www.sochi2014.com/en/spectators-faq
http://www.sochi2014.com/en/figure-skating-ladies-short-program
http://www.sochi2014.com/en/medals
http://www.sochi2014.com/en/figure-skating-men-free-skating
http://www.sochi2014.com/en/schedule-and-results
http://www.sochi2014.com/en/figure-skating-men-short-program
http://www.sochi2014.com/en/figure-skating-ladies-free-skating
http://www.sochi2014.com/en/athlete-tatsuki-machida#.UvoD73LVbgE.twitter
http://www.sochi2014.com/en/athlete-tatsuki-machida#.UvoD73LVbgE.twitter
http://www.sochi2014.com/en/snowboard-men-s-hp-qualification
http://www.sochi2014.com/en/figure-skating-ice-dance-short-dance
http://www.sochi2014.com/en/snowboard-men-s-sbs-qualification
http://www.sochi2014.com/en/snowboard-men-s-hp-finals
http://www.sochi2014.com/en/snowboard-ladies-pgs-semifinals
http://www.sochi2014.com/en/athlete-evgeni-plushenko
http://www.sochi2014.com/en/figure-skating-pairs-short-program
http://www.sochi2014.com/en/support-country
http://www.sochi2014.com/en/team-independent-olympic-participant-athletes
http://www.sochi2014.com/en/team-independent-olympic-participant-athletes
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software, was used to remotely observe participantôs  on-screen activity while they 

completed their tasks. Morae, a usability testing software, was used to record 

participantôs on-screen activity including time and number of clicks. NVivo, a qualitative 

data analysis software, was used to code/categorize participantôs responses to the open-

ended questions as well as interview. 

 
Figure 6.6 ï User study setup 

 

Participants were recruited by email to the Computer Science and Masters of Information 

Management email distribution lists and posters across campus. Participants were asked 

to sign the informed consent and fill out a demographic questionnaire online prior to 

arriving at the user study (see Appendix 6.E). The study took approximately an hour to 

complete. At the study, each participant was first given a study overview and trained on 

how to use the SMP prototype. We conducted a controlled user study, where participants 

were asked to take a few minutes to complete five tasks on the Sochi 2014 website, hence 

controlling the order effect. The tasks were either fact finding or browsing, of equal 

complexity, and were derived from previous studies (OôBrien, 2011; Erdelez, 2004; 

Miwa et al., 2011). Table 6.5 illustrates the five tasks and the estimated number of clicks 

required to complete the tasks.  
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Table 6.5 ï Tasks and the estimated number of clicks to complete the task 

Type of Task Description Estimate # of clicks 

required 

Fact finding 

Task 1 

Find the page which lists the results of the Figure 

Skating Ice Dance Short Dance Program and tell me 

the score of the 1st place winner?  

1-2 

Fact finding 

Task 2 

Find the page which lists the results of the Ladies 

Figure Skating Short Program and tell me the score 

of the 1st place winner? 

1-2 

Browsing 

Task 1 

You will be attending a social gathering this 

evening. It is a party to celebrate the recent 

Olympics (Sochi 2014). You do not know many of 

the guests in attendance but you know that they are 

into team sports. You thought it might be easier to 

meet new people if you were up-to-date on what 

happened at the Olympics. You decide to browse the 

Sochi 2014 website to see if there are any interesting 

items. Take the next few minutes to browse the site 

and find some interesting information to share at the 

party this evening. 

N/A 

Browsing 

Task 2 

You will be attending a friendôs birthday party this 

evening. Your friend is into the recent Olympics 

(Sochi 2014). You know your other friends are into 

it too, especially the individual sports. You thought 

it might help to take part in the conversations if you 

were up-to-date on what happened at the Olympics. 

You decide to browse the Sochi 2014 website to see 

if there are any interesting items. Take the next few 

minutes to browse the site and find some interesting 

information to share with your friends.  

N/A 

Task 5 Take the next few minutes to browse the Sochi 

website to find something interesting that you did 

not already know and would like to share with your 

friends. 

N/A 

 

In total, participants completed two fact finding tasks either with the SMP or without the 

SMP and two browsing tasks either with the SMP or without the on the Sochi 2014 

Olympics website. If the SMP prototype was presented, participants were asked to 

complete the task using the SMP and they were allowed to also use other navigation 

tools.  For the fact finding tasks, the web pages containing the information were part of 
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the SMP prototype. Therefore, it was a within-subject experiment for the website as all 

participants used the website either with or without the SMP prototype twice; however, it 

was a between-subject experiment in terms of tasks and the SMP prototype. The order of 

task is illustrated in Table 6.6. 

Table 6.6 ï Order of tasks 

Order ID Task 1 Task 2 Task 3 Task 4 P=Prototype (SMP) 

1 PF1 NB2 PB1 NF2 N=No Prototype (SMP) 

2 PF2 NB1 PB2 NF1 B=Browsing 

3 PB1 NF2 PF1 NB2 F=Fact finding 

4 PB2 NF1 PF2 NB1 1=Task 1 

5 NF1 PB2 NB1 PF2 2=Task 2 

6 NF2 PB1 NB2 PF1   

7 NB1 PF2 NF1 PB2   

8 NB2 PF1 NF2 PB1   

9 PF1 NF2 PB1 NB2   

10 PF2 NF1 PB2 NB1   

11 NF1 PF2 NB1 PB2   

12 NF2 PF1 NB2 PB1   

13 NB1 PB2 NF1 PF2   

14 NB2 PB1 NF2 PF1   

15 PB1 NB2 PF1 NF2   

16 PB2 NB1 PF2 NF1   
 

After the four tasks, participants were asked to complete the fifth task where they were 

asked to just browse and  find something interesting. The SMP prototype was visible for 

the fifth task and participants had the option to use it if desired. The study concluded with 

a post-study questionnaire and a semi-structured interview, as shown in Figure 6.7. 
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Figure 6.7 - User study design 

 

All participants were compensated $20 for finishing the user study.  
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6.3.5 Results 
 

Thirty-four Dalhousie University students (18 male and 16 female) participated in the 

user study between the ages of 18 to 35 (74% (25/34) between the ages of 18 to 25 and 

26% (9/34) between the ages of 26 to 35). There were 23 students  from the Faculty of 

Computer Science (Computer Science, Informatics), 5 from the Faculty of Management, 

4 from the Faculty of Science (Biology, Psychology, Marine Biology), 1 from the Faculty 

of Arts and Social Science and 1 from the Faculty of Health Professions (Kinesiology). 

There were 16 graduate students (Masters, PhD) and 18 undergraduate students who 

participated in this study.  

A total of 7,582 data points were collected during the entire user study, as illustrated in 

Table 6.7.  

Table 6.7 - Data collection points from the user study 

Items # of Questions # of Questions X 34 

(Total Participants)  

Demographic Questionnaire 41 1,394 

Task 1: Post-task Questionnaire ï NF 20 680 

Task 2: Post-task Questionnaire ï NS 20 680 

Task 3: Post-task Questionnaire ï PF 23 782 

Task 4: Post-task Questionnaire ï PS 23 782 

Task 5: Post-task Questionnaire 25 850 

Post Study Questionnaire 50 1,700 

Interview  11 374 

Total 213 7,242 

Items # of Times 

Collected 

# X 34 

Time 5 170 

Number of Clicks 5 170 

Total 10 340 
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6.3.5.1 Qualitative Results 
 

Data was collected from demographic questionnaire (5-point Likert scale), post-task 

questionnaire (Likert scale and open-ended questions),  post-study questionnaire (Likert 

scale and open-ended questions) and semi-structured interviews (see Appendix 6.E, 6.F, 

6.G, 6.H, 6.I and 6.J). The data gathered from Likert scale questions were quantitatively 

analyzed. Participantsô responses to open-ended questions and comments were coded in 

NVivo and analyzed to provide insights.   

a. Data from Demographic  Questionnaire  
 

The demographic questionnaire was used to capture three main pieces of information 

about the participants: a) their frequency of using social media applications; b) the types 

of activities they perform on social media applications; and c) whether they mostly share 

or post links on social media applications. 

 

The top three most frequently used social media applications among the participant were: 

Facebook, YouTube and Instant Messaging, as shown in Figure 6.8. Laptops/desktops 

and/or mobile phones were used by 94% (32/34) of the participants to access these social 

media applications.  

 
Figure 6.8 ï Most frequently used social media applications  

 

Participants were asked to rate how often they perform various activities on social media 

(share pictures, share links, view pictures, click on links, etc.). The activities were broken 
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down to determine whether participants were contributors/sharer of information or 

viewers or both. Majority of the participants were viewers (i.e., 79% (27/34) very 

frequently read comments, 76% (26/34) very frequently read status updates, 76% (26/34) 

very frequently viewed photos, 68% (23/34) very frequently watched videos, 62% 

(21/34) very frequently followed/clicked on links (URLs)). Fifty-nine percent (20/34) of 

the participants indicated that they recommend/like items on social media, which 

constitutes to contributing/sharing social media information. Ninety-seven percent 

(33/34) of the participants indicated that they perform these activities using the social 

media site itself (i.e., by directly accessing Facebook, Twitter, etc.), as shown in Figure 

6.9.  

 

Figure 6.9 - Activities on social media applications 

  

Participants were asked to rank the top three social media application that they use to 

share/post links (URLs) and follow/click on links (URLs), as shown in Figure 6.10 and 

Figure 6.11. Facebook, YouTube and Instant Messaging ranked as the top three social 

media applications for sharing/posting links (URLs). Facebook, Twitter and YouTube 

ranked as the top three social media applications for following/clicking on links (URLs). 

It is interesting to note that participants used Twitter mostly for clicking/following links 
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(44%, 15/34) and not so much as a platform for sharing/posting links (26%, 9/34). 

Perhaps this is a result of our participants being mainly viewers of information rather than 

contributors. 

 
Figure 6.10 - Link Sharing 

 

 
Figure 6.11 - Link Following 
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b. Data from Post-Task Questionnaire s 
 

Participants were asked to complete a post-task questionnaire after each of the five tasks. 

There were three variations of the post-task questionnaire: one for task without the SMP, 

one for task with the SMP, and one for task 5, as shown in Appendix 6.F, 6.G and 6.H. 

 

Usage of navigation tools 

Participants were asked to indicate which navigation tool they used to complete their 

tasks (fact finding task and browsing task either with or without SMP and task 5 with 

SMP). Figure 6.12 illustrates the navigation tool(s) participants used to complete the 

tasks when they were presented with and without SMP on Sochi 2014 website. Without 

SMP, 94% (32/34) used menus for fact finding tasks and 97% (33/34) used menus for 

browsing tasks. A total of 79% (27/34) used links within the web page to complete fact 

finding tasks and 97% (33/34) used links within the web page to complete browsing 

tasks. Therefore, majority used menus and links within the web page to complete the 

tasks. Moreover, 65% (22/34) used web browser tools for browsing tasks compared to 

only 32% (11/34) who used web browser tools for fact finding tasks. Few participants 

used search to complete both fact finding and browsing tasks (32% (11/34) for fact 

finding tasks and 35% (12/34) for browsing tasks). 

 

With SMP, all participants used SMP for both fact finding and browsing tasks. We notice 

the usage of all the other navigation tools (menus, search, links within the web page and 

browser tools) dropped significantly. However, the usage of navigation tools (such as 

links within the web page, menus, browser tools and search) remained more for browsing 

tasks than fact finding tasks. This means that SMP, although used by all participants, 

needs to be treated as an alternate form of navigation on a website and that SMP alone on 

a website will not be sufficient. 

 

For task 5, where participants had the option to either use SMP or choose not to, we 

noticed that majority (94%) used it to complete their task. We also noticed that they used 
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links within the web page (82%) and menus (76%) more than the browser tools (50%) 

and search (26%). This informs us that on a website, navigation tools such as menus, 

links within the web page are important and that SMP does not replace existing 

navigation tools (such as menus and links within the web page) and that multiple 

navigation tools are required to complete information seeking tasks on websites. 

 

 Fact Finding Task, Browsing Task,  Task 5 

Without 

Social 

Media 

Panel 

 

With 

Social 

Media 

Panel 

 

Figure 6.12 ï Usage of navigation tools (with and without SMP) 
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For fact finding tasks with SMP, 88% (30/34) of the participants found SMP to be very 

useful when completing the task. Search was not used by any participant to complete the 

fact finding task with SMP. For browsing tasks with SMP, 71% (24/34) of the 

participants found SMP to be very useful when completing the task. Links within the web 

page were deemed to be the next very useful navigation tool (35%, 12/34) followed by 

menus (19%, 6/34).  

 

Fact Finding Tasks 

Without Social Media Panel With Social Media Panel 

  

Browsing Tasks 

Without Social Media Panel With Social Media Panel 

  
Figure 6.13 - Usefulness of navigation tools (with and without SMP) 

0%

20%

40%

60%

80%

100%

P
e

rc
e

n
ta

g
e

 o
f 

P
a

rt
ic

ip
a

n
ts Very useful

Somewhat
useful
Neutral

Not very
useful
Not useful

0%

20%

40%

60%

80%

100%

P
e

rc
e

n
ta

g
e

 o
f 

P
a

rt
ic

ip
a

n
ts 

Very
useful

Somewhat
useful

Neutral

Not very
useful

Not useful

0%

20%

40%

60%

80%

100%

P
e

rc
e

n
ta

g
e

 o
f 

P
a

rt
ic

ip
a

n
ts 

Very useful

Somewhat
useful

Neutral

Not very
useful

Not useful

0%

20%

40%

60%

80%

100%

P
e

rc
e

n
ta

g
e

 o
f 

P
a

rt
ic

ip
a

n
ts 

Very
useful

Somewh
at useful

Neutral

Not very
useful

Not
useful



 

 

 

98 

 

For task 5, where participants had the option to choose any navigation tool(s) including 

SMP, 50% (17/34) of the participants found SMP to be very useful and 38% (13/34) 

found it to be somewhat useful when completing the task, as shown in Figure 6.14. Links 

within the web page were deemed to be the next very useful and somewhat useful 

navigation tool (41%, 13/34 and 31%, 10/34) followed by menus (39%, 13/34) and 

browser tools (21%, 7/34). Search was considered to be not very useful. 

 

Figure 6.14 - Usefulness of navigation tools ï Task 5 (with SMP) 

 

Most useful navigation tool:  

More than 50% of the participants indicated that they found menus to be the most useful 

when completing both the fact finding and browsing task when presented without SMP 

(50% (17/34) for fact finding and 59% (20/34) for browsing), as shown in Figure 6.15. 

The second most useful was the links within the web pages (32% (11/34) for fact finding 

and 38% (13/34) for browsing tasks). Participants indicated search and browser tools to 

be the least useful when completing both the fact finding and browsing task.  
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Figure 6.15 ï The most useful navigation tool (with and without SMP) 

 

 

When participants were presented with the SMP, they found SMP to be the most useful in 

completing both the fact finding and browsing task (100% (34/34) for fact finding and 

79% (27/34) for browsing tasks). Links were the second most useful navigation tool for 

browsing task. These results show that participants found SMP to be the most useful in 

completing both types of tasks.  
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For Task 5, where participants were presented with SMP but not required to use it, 53% 

(18/34) found SMP to be the most useful. In addition, some participants (21% and 18%) 

found links within the web pages and menus to be more useful than other navigation 

tools. This means that SMP alone on a website will not suffice and that it must co-exist 

with other navigation tools (such as, menus and links within the web page) to cater to 

different types of users.  

 

Using an open-ended question in the post-task questionnaire, participants were further 

asked to explain why they found the navigation tool to be the most useful. All responses 

to the open-ended question were in textual format. From Opinio, the responses to the 

questions were imported into NVivo for coding. Nodes were created as common themes 

emerged from the data. All coding was conducted manually by reading each participantôs 

response to the question. For fact finding and browsing tasks without SMP, participants 

found menus to be easy to find, organized, provided direct access to information and 

helped them navigate from one page to another. Some indicated that search did not 

provide them with the information and therefore, they reverted to menus.  

 

For fact finding tasks with SMP, all participants found SMP to be easily accessible and 

provided them with quick access to information. One participant indicated that SMP was 

useful in showing previews of the web pages which helped them find information 

quickly. They also indicated that if there was a search text box embedded in SMP that 

they would use it directly. For browsing tasks with SMP, participants found SMP to be 

quick and efficient along with easy to use.  

ñThe social media panel was the most useful because I was able to find 

information that other people shared on social media websites that seemed to 

interest them so using those links I was able to find out some points I could bring 

up at my party.ò P31 

 

ñHelped me navigate to interesting topics about team sports.ò [P13] 

 

ñThe media panel provides good information for popular but limited information 

based on the popularity. However, it did provide a very quick and efficient way of 
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gathering wanted information if and only if the link is provided in the Social 

Media Panel.ò [P29] 

 

ñThe overview page provided by Social Media Panel let me compare the contents 

in two pages easily.ò [P36] 

 

ñI had a hard time deciding what to actually look up - eventually I settled for 

something that was included on the social media panel and went with it, but not 

because I was actually interested in the link that was on the social media panel - 

it just suited my needs at the time.ò [P08] 

 

For task 5, 53% of the participants indicated they found SMP to be the most useful as it 

provided them with quick access to information, directed them to a link which was 

popular, and it was a good starting point. They also indicated they found the preview 

feature of the web page to be useful and the SMP easy to use.   

 

Task Clarity 

Participantsô responses to the statement ñThe task was clear (I understood what to do)ò 

was collected using Likert scale. It was determined that all participants found fact finding 

tasks to be clear and they understood what to do. The majority (85% (29/34) for without 

SMP and 82% (28/34) with SMP) also understood the browsing task. However, there 

were two participants who did not find the task to be clear and one selected ñneutralò for 

Task 5.  

Ease of Use 

Participantsô response to the statement ñIt was easy to complete this taskò was collected 

using Likert scale. The participants strongly agreed that the fact finding tasks were easy 

to complete in both interfaces (82% (28/34) with the SMP and 71% (24/34) without the 

SMP). Browsing tasks were easy to complete with the SMP (56% (19/34) more so than 

without the SMP (47% (16/34)), as shown in Figure 6.16 (a) and Figure 6.16 (b). 

 

Participantsô response to the statement ñI found specific information on the websiteò was 

collected using Likert scale. Participants mostly agreed strongly that they were able to 

find the specific information easily when completing fact finding tasks on both interfaces 
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(with SMP and without the SMP). However, for browsing tasks, participants rated it 

lower than fact finding tasks and this could be due to the nature of browsing tasks.  

 

Participantsô response to the statement ñI found the website easy to browseò was 

collected using Likert scale. The majority of the participants strongly agreed that they 

found the website easy to browse for fact finding tasks on both interfaces (with SMP 

(71%) and without the SMP (56%)).  

ñIt was easy to complete the taskò 

Without Social Media Panel With Social Media Panel 

 
  

ñI found the specific information on the website easily.ò 

Without Social Media Panel With Social Media Panel 

  
Figure 6.16 (a) ï Ease of use (with and without SMP) 
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ñI found the website easy to browseò 

Without Social Media Panel With Social Media Panel 

  
Figure 6.17 (b) ï Ease of use (with and without SMP) 

Task Completion 

More than 85% (29/34) of the participants strongly agreed that they felt they completed 
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 Fact Finding Task, Browsing Task,  Task 5 
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Figure 6.18 ï Task completion (with and without SMP) 
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the SMP to be useful/helpful in completing the tasks (fact finding (94%, 32/34), browsing 

(65%, 22/34) and task 5 (50%, 17/34)), as shown in Figure 6.18.   

 

ñI found the navigation tool I used to be helpfulò 

Without Social Media Panel With Social Media Panel 

 

  
ñI found the SMP to be useful/helpfulò 

Without Social Media Panel With Social Media Panel 

N/A 

 
Figure 6.19 ï Usefulness of navigation tools (with and without SMP) 
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Task Efficiency 

More participants agreed to the statement ñI felt that I completed the task quicklyò for 

fact finding tasks than browsing tasks (44% vs. 15%), as shown in Figure 6.19. With the 

SMP, participants indicated that they felt that they completed the task quickly for fact 

finding task more than the browsing task (76% vs. 35%). This could be due to two 

reasons: a) the nature of browsing task; or b) the answers to the fact finding tasks were 

either two clicks away from the home page or they were embedded in one of the web 

pages in the SMP. More participants agreed to the statement ñI felt that I was able to get 

to the web page directly without visiting multiple web pagesò for fact finding tasks than 

the browsing tasks (74% vs. 53%) with SMP. It is interesting to note that without SMP, 

participants found that they had to visit multiple pages to complete the task (only 32% 

and 24% strongly agreed to the statement.  

Fun 

Participants were asked to rate whether ñcompleting this task was funò. The majority of 

the responses (over 90%) ranged from neutral to strongly agree, as shown in Figure 6.20. 

Frustration 

The majority of the participants strongly disagreed to the statement ñI felt frustrated 

while doing this taskò when completing the task without SMP (both fact finding (70%) 

and browsing (50%) tasks), as shown in Figure 6.21 (a) and Figure 6.21 (b). Furthermore, 

majority (90%) strongly disagreed that they felt frustrated while doing the fact finding 

task with the SMP. Some did feel frustrated while doing the browsing tasks (24%) and 

task 5 (15%).  

 

The majority disagreed that they found navigating the website to be confusing (for both 

fact finding (72%) and browsing (67%) tasks) without SMP. Furthermore, majority 

disagreed that they found navigating the website to be confusing while doing the fact 

finding task with the SMP (88%). 
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ñI felt that I completed the task quickly.ò 

Without Social Media Panel With Social Media Panel 

 

 
ñI felt that I was able to get to the web page directly wihtout visiting multiple web 

pages.ò 

Without Social Media Panel With Social Media Panel 

  
Figure 6.20 ï Task efficiency (with and without SMP) 
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 Fact Finding Task, Browsing Task,  Task 5 

Without 

Social 

Media 

Panel 

 

With 

Social 

Media 

Panel 

 

Figure 6.21 ï Fun (with and without SMP) 
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participants strongly disagreed that they found SMP to be confusing to use for fact 

finding tasks, 68% for the browsing task and 71% for task 5. 

 

ñI felt frustrated while doing this task.ò 

Without Social Media Panel With Social Media Panel 

  
ñI found navigating the webiste to be confusingò 

Without Social Media Panel With Social Media Panel 

  
Figure 6.22 (a) ï Frustration (with and without SMP) 
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ñI felt annoyed navigating the websiteò 

Without Social Media Panel With Social Media Panel 

 
 

ñI found the Social Media Panel to be confusing to use.ò 

Without Social Media Panel With Social Media Panel 

 

 

N/A 

 

 

 

 
Figure 6.23 (b) ï Frustration (with and without SMP) 
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c. Data from Post-Study Questionnaire  
 

After completing all five tasks and post-task questionnaires, participants were asked to 

complete a post-study questionnaire. The questions used in the post-study questionnaire 

are described in Appendix 6.I. 

 

Participantsô Knowledge of Sochi 2014 

Seventy percent (24/34) of the participants followed/watched the Sochi 2014 Olympics 

and 30% (10/34) indicated that they did not follow/watch the Sochi 2014 Olympics. From 

these, 76% (26/34) were mainly supporting team Canada. Some, 61% (21/34) of the 

participants, watched hockey and 36% (12/34) were moderately familiar with the Sochi 

2014 website prior to the user study. Aside from Sochi 2014 website, participants visited 

several other websites such as, news (CBC, BBC), sports (TSN), blogs, etc. Some, 50% 

(17/34) of the participants indicated that they did not use social media for the Sochi 2014 

Olympics. Whereas, 26% (9/34) indicated that they followed links from friends on social 

media, 15% (5/34) shared information (i.e., tweeted, liked, etc.) and 9% (3/34) did both.  

SMP (Ease of use, effective, efficient and understanding) 

Using the 5-point Likert scale, we asked participants to rate their responses to some 

generic statements regarding SMP. The majority, 76% (26/34) of the participants strongly 

agreed that the SMP was easy to use. Participants (41%) strongly agreed that they liked 

using the SMP and 38% somewhat agreed. Participants (47%) strongly agreed that they 

found SMP to be effective and 44% strongly agreed that they found SMP to be efficient. 

Only 29% of the participants strongly agreed that the SMP helped them remember where 

they have been on the website and some disagreed (21% somewhat disagreed and 9% 

strongly disagreed). Participants (44%) strongly agreed that they would use SMP on 

websites and the remaining participants were either neutral or somewhat agreed. A total 

of 88% (29/34) of the participants strongly agreed that they understood what the 

information inside the SMP represented and 91% (30/34) strongly agreed that they 

understood what the numbers next to the SMP meant.  
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SMP and other navigation tools 

Participants were also asked to rate their experience of using SMP compared to other 

navigation tools (such as menus, search, links within the web page and browser tools). 

Majority of the participants (85%, 29/34) agreed that they found SMP to be useful for 

finding information on the website, compared to 82% (28/34) who found SMP to be 

useful for browsing the website. In comparison to menus, majority of the participants 

were in agreement (53%, 18/34) and neutral (32%, 12/34) to say that they preferred SMP 

over menus for fact finding tasks and similarly for browsing tasks (62% (21/34) agreed 

and 24% (8/34) were neutral). In comparison to search, majority of the participants were 

in agreement (61%, 21/34) to indicate that they preferred SMP over search for fact 

finding tasks and similarly for browsing tasks (73% (25/34)). In comparison to browser 

tools, some of the participants were s in agreement (55%, 19/34) and neutral (21%, 7/34) 

to indicate that they preferred SMP over browser tools for fact finding tasks. For 

browsing tasks, majority (62% (21/34)) agreed that they preferred SMP over browser 

tools. In comparison to links within the web pages, majority of the participants (62%, 

21/34) preferred SMP over links for fact finding tasks. However, for browsing tasks only 

53% (18/34)) agreed and 29% (10/34) disagreed that they preferred SMP over links. 

Therefore, in general SMP was preferred more for browsing tasks in comparison with 

menus, search and browser tools. Appendix 6.L illustrates the data in detail.  

SMP and user engagement 

In order to measure and evaluate user engagement for SMP, we used multidimensional 

scale developed by OôBrien (2010) where they identify six attributes of user engagement: 

perceived usability, aesthetics, focused attention, felt involvement, novelty, and 

endurability. Even though the intent of their multidimensional scale is to test user 

engagement of software applications, we decided to use three attributes to measure user 

engagement of SMP, namely perceived usability, aesthetics and novelty. Figure 6.22 (a) 

and Figure 6.22 (b) shows the three graphs illustrating these attributes. 
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Perceived Usability  

 

Aesthetics 

 

Figure 6.24 (a) ï Perceived usability, aesthetics and novelty 
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Novelty 

 
Figure 6.25 (b) ï Perceived usability, aesthetics and novelty 
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within SMP (i.e., filter web pages based on a keyword search) and they did not feel that it 

would be useful for fact finding tasks and hence limiting.  
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used to measure aesthetics of SMP. Participants responses ranged from strongly agree to 

strongly disagree. In other words, participants did not find SMP to be visually appealing.  

 

To measure the attribute of novelty, participants were asked to rate a series of positive 

statements (i.e., ñI continued to use SMP out of curiosityò, ñI felt interested in SMPò, 

etc.). A total of three statements were used to measure novelty. Majority of the 

participants either somewhat agreed or strongly agreed to the statements, indicating that 

participants found SMP to be novel.   

 

SMP ï Features Liked and Disliked 

More than 44% of the participants strongly agreed that they liked all the features of the 

SMP, as shown in Figure 6.23. Furthermore, participants responded to an optional open-

ended question to elaborate on their response to what they liked about SMP. A total of 

32% (11/34) of the participants responded to this open-ended question. Using NVivo, we 

analyzed their responses by first coding them into common themes.  
















































































































































































































































































