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ABSTRACT

People often use navigation mechanisms such as menus, search, links and browser tools
to find information withinwebsites. The purpose of this research was to explore how
usergenerated content on social media can be used to help usergdimadation within
websites. In particular, we have examined the use of linkswiet page URLS) shared

on social media sige such as Twitterand the use of this information to recommend
relevant and popular web pages to the website visitors.

Our preliminary study explored how userse current navigation tools withimebsites.

Our next study focused dheTwi tt er messages (fitweetso)
websites that may benefit from thieks shared on social mediblsing Netlytic we
captured and analyzed tweets about four popular events. The results indicated that 25
47% of tweets across alldoevents 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 protaypecial Media Panel
(SMP). This prottype 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 wad tesesolicit feedback on the
prototype The prototype was refined based on these findings eraluate through a
user study.The prototypewas comparedgainst the current navigation tools awd
examined its effectiveness, efficiency and user engagemeaneen thdact finding and
browsingtasks.

Through questionnaires and sestiuctured interviews, we concludéat participants
found SMP to be effective, efficient and engaging farowsingtasks. The analysis of
| ogs and p scrden actityy sevealedd dhat chaperformed the facfinding
tasks faster than tH&owsingtasks.It was statistically proven that it took fewer clicks to
complete the task usin§MP. However, the use oEMP did not prove to make a
significant difference in expetilig the completion of the task.

The combined results from these studies provided a setguidelines, and
recommendations for teMP. Theresearch helped us develop a website link navigation
model and refine the &b information classification model forthe two types of
information seekingtasks: factfinding 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 thesg tastopic driven online
communities.
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Chapter 1 z Introduction

In 2014 therewere estimated to be ovea billion sites on theweb (Netcraft, 201
Websites a collection of welpagesare an important source of information on theb

and the number is increasiegeryday. Due to theontinuinggrowth in the number of
websites and the amount of information, finding relevant information has become a
challenge both in terms of finding an appropriate websaigd finding the appropriate
page within that websitdnformation 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 reslts, social media sites, emails, documents and browser bookrAdirks!.

these toolare useful in directing users to particular websiyesthe navigation within a
website remains one of the main causes of user frustration on the web (Lazar eBal., 200
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 isfifdotg,
information gathering,browsing or transactional (Kellar teal., 2007), there are
consequence® the userThese can range from loss of efficiency, user frustration, user
dissatisfaction and user disengagem®@mte of the way$o decrease user frustrationtds
haveconsistent navigation mechanisms (menus, seantfs, breadcrumbs, et) within
websites (Stoll, 2012). However, these are largebntrolled 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 targlesite, either

from the home pager aspecificweb pagewithin atarget websiteLinks assistusersto
navigatefrom oneweb page to anothelGiven a target websitehase links appear in a

form of navigation toolsif., menus, search, tag clouds etbjowser toolsi(e., back,

history, browser searcletc) andare also presentnoexternalsites(i.e., search engines,

social media sitesetc) driving traffic into the websiteFor example, consider a user

seeking convocation related information oeth Dal housi e Uni versityc¢

may folow the link from search engine results pagecial media sites, etc., and arrive at



t he i C o n page (http:i/wavw.dal.ca/academics/convocatibtml) directly, as

shown in Figure 1.or t hey may navigate to the @ACon\

Uni ver si ty o0 sittp/henmdal.cah Ogeeof the ways to navigate to the
AConvocati ono pagistodfisememusbyh & chkammey poang & he A A
link and thenth e A Convocationo | ink. I't is the nav
specific web pages within a target website ,(iternal pages) that is being studied in

this research.

Current Studests  Faculty & StaM | Campuses  Directary  Campus Maps  mpDal  DalOsline  OWL

Convocation

Home

Figure 11-Dal housi e Uni vewebpagey6s convocat

The first phase of this research focusesnauigation to specific pages withintarget
website usingnenus, search and tag cleud@he next two phases of this research focuses
on navigation to specific pagegthin atargetwebsite usindinks shared on social media
which drives traffic into the website. It is the information shared on social media sites
which is examined in Phase @f this researclas 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 resautbethe

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

reviewing and summarizing) and provide soluti¢@eneiderman, 20110singthe social


http://www.dal.ca/academics/convocation.html
http://www.dal.ca/

discovery framework, this research presée information shared by the community of

userscan beusedto improve navigatiomwithin websites.

1.1 User-assisted Navigatioron theWeb

In this research, usassisted navigation correspenib data created by usersither

explicitly or implicitly, which assist other usenavigatewithin websites. Since Web 2.0,

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

and collaboratiolmmonga community of user$One of the early attempts to incorporate
user feedbaclon a websitewas seeron Flickr (www.flickr.com) in the form of tag

clouds as shown in Figure 1.2Jserstag photos(i.e., assign keyword$o photo$ and
thesearepresented in &ag cloudformat for other usersThese tags arknks directing
users tadhe tagged photo3his type ofusergenerated content enabEsnmunitydriven
navigationwhich creates new access points to the content. Although popular, website
navigation with communitglefined tags has limitations. Tagging needs useengage
and resourcesto deal with their inputin order for itto be useful (Smith, 2007).
Furthermore,dags can becomambiguoudo usersasmore and more people contribute to
them and thus | ess wuseful as a #Awit,hin
Nizam etal., 2013. Other studies have exploregecommendesystens, in which the
navigation patterns girevious website visitors are utilideo provide recommendations

to newcomers (Wang et al., 2008, Flesca et al., 20d@bYyever,the informationseeking
goak of newcomersnay bevery differentthanpreviousvisitors.

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

powerfulway for users to create, share and exchange information anslatieaing the
creation and ex@ngeof usergenerated contentntegraton between social media and
websiteshas been observed arndcludes: most popular content, activity feeds and

recommender feeds.

we
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whitenightmelb, fdt, northplatterealestate, fencefriday, myattic, k112, londonicesculptingfestival, stroll1302,
benchmonday, genomskinlig, myvalentine, tva, dp3 bemyflickrvalentine, week8, australiaday2013, weekStheme,
happyvalentines, leicammonochrom wolfmoon, whitenight, adp, giornodellamemoria

Jump to: m

All time most popular tags

animais architecture Art asia australia autumn baby band barcelona beach oerin sike bird bis
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ral family fashion festival film florida flower flowers food fotoal france friends
fun garden geotagged germany girl graffiti green nalowsen hawaii holiday house india

instagramapp e iphoneography i i italy japan

1a lake landscape light live london ive macro me mexico model museum MUSIC

Figure 12 - Tagcloud onthe Flickrwebsite https://www.flickr.com/photos/tags/

Most Popular Content  Websites such as Huffington Post
(http://www.huffingtonpost.cd/ display their most popular most likedpagesas showm

in Figure 13. The information is usually based on website statistics or collected from
their social media accounts ls&ishtags in social media

MOST POPULAR d10f2p

Richmond Hill Bans Number 4
After Complaints
HlLike 558
W WATCH: Baird Accuses May
z,ﬁ Ll Of Sexism
'{ i J ElRecommend - 1k
Real Miss Universe Canada
Speaks Up
Hllie - 42
That's Too Many Trends,
Selena Gomez!
Alie | 1

11 Things You THOUGHT
Were Gluten Free
BRecommend 106

~ ‘Resign’ Rally Today
[' A Recommend - 108
A

5% A Big Blow' For Scrambling
PMO

! ,‘f ERecommend | 86

Dan Aykroyd Cleared Of

[ o (1 By Murder By Calgary
o Investigators
oty w- flke 21
Moore’s NDP Attack Insults
Bl Mo ol Povar  wnd R d ] Artists
A e e e ] 3 Recommend | (434
New Boubten of Sosens RN 0O Sresessens Can

Figure 13 - "Most Popular'on Huffington Post website


http://www.huffingtonpost.ca/

Activity Feed Websites, such as CB&ports fttp://www.cbc.ca/sports/hockey/nhllise

an activity feed widgeflist of messages from newest to oldesi)led from their own

social media account (i,eTwitter). These are used to bring raatynamic 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 pagesvativebsiteand can create
design challenges as thégke up realestate and can create clutter on a web page, as
shown in Figure 4.

- a5 MR S 5 B ." Regete. O
Fajite S et 4 Y B il

£

Ao R b s e
S St g S <

follow all nhi players »

Figure 14 - Twitter Feed on CBC Sports website

Recommender Feed A recommender feed displays the most frequergbommended
contentin atargetwebsite.For example Facebookkecommendations Feed displays the
most recommended content on the website, udatg fromactions such asLikes, by

friends and other peoplesng FacebookCTV News {ttp://www.ctvnews.cg/uses such

a recommender feed from Facebook in whafter a few minutes ofhe usedandingon

the website, a pepp appears on the bottom right side of the web pagaicamy 12

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 Figbte 1.



http://www.cbc.ca/sports/hockey/nhl/
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Soldier killed at National War Memorial mourned as caring father, animal lover

CTV News Channel: Remembering Cpl. Cirillo
c

BB & odn

Pubished Wednesday, October 22, 2014 2:27PM EDT
Last Updated Wednesday, October 22, 2014 11:24PM EDT

The Canadian Forces reservist shot and killed while standing guard at the National War Memorial Y
was a proud soldier, an animal lover and fitness fanatic from Hamilton, Ont. R £ i’a

Figure 15 - Facebook Reommendations Feed on CTV Newshsite

The above mentionethtegration practices are the first steps to exploiting social media
for information findingwithin websites.

1.2 Hypertext and Hyperlinks

Hypertext was introduced 945 by Vannevar Bush and coined in 1963 by Ted Nelson.
Hypertext is textwith references (hyperlinks) to other tetne web is composed of
manyhypertext pagesterconnected by hyperlinkallowing users to go from ongeb
page directly to anotheHyperlinks are referred to in this research as lihksks assist
usersin navigating within the target website and also tot#rgetwebsite from external
sites such as social media sité$nks created irsocial media are created in a number of
different ways from users of social media arfdom the websiteusing social nedia
widgets (e.g. AddThis www.addthis.corjy ShareThis Www.sharethis.com third party

applications,such as Tweetttk (https:/fweetdeck.twitter.cony/ Figure 16 shows how

Huffington Post www.huffingtonpost.ch incorporates social media widgetdlowing

users to create and share tweets containing links from vtitbimebsite.


http://www.addthis.com/
http://www.sharethis.com/
https://tweetdeck.twitter.com/
http://www.huffingtonpost.ca/
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This PhD thesis examinelinks culled from social media (e.g. Twitter), where a
community of users have shared links to web pagfes target websiteand the
subsegent presentation of this information thre targetvebsites, to help users complete

their information seeking tasks (fafding and/orbrowsing.

1.3 0Objective and Research Questions

The overall objective of this research was to explore how social media data can be used
to help users find informatiowithin a targetwebsite. The research was conducted in
three phases. Phasavasa preliminary study to better understand how ussesairrent

navigation tools within website¥he following research questions were explored:

RQ1: How do users us&vebsite navigation tools @arch, menu and tag cloufr
simple information seeking tasks?
a. Which ofthreenavigation toolgsearch, menu antdg cloud)are perceived to be
more effective, efficient and preferred in finding information for simple

information seeking tasks?



b. Which of he two types ofdg cloud (single authedriven vs. community of
authorsdriven) is more efficient and preferréud finding information for simple

information seeking tasks?

Phase 2informedby Phase 1wasa link analysis studyo analyzethe pattern ofinks
generated irsocial mediaspecifically Twitter, during four events. The following two

research questions were explored:

RQ2: What are the characteristics of links shared on social media pertainingo a
target website?
a. How often do users share links during these four evamnsocial media
b. How manyof these are unique links from these ftangetwebsites?
c. What are the top 10 links shared from these fargetwebsites?
d What is the depth of | inks ftargem t he
websites?
e. What is the type of information containedtiose links for the foutarget
websites?
RQ3: What are the characteristics oflinks shared on social media pertainingto
other website®
a. How many links are to other websites and what type of information is
contained in those links?
b. Which types of websitemay benefit from a communigriven navigation

tool?

The analysis irPhase Jed to thedevelopnent ofguidelines for thedevelopment of a
prototypetool. In Phase 3 we evaluated tpeototypeusing mixed methodologywe

conducted a user study to answer following research question:



RQ4: Does the use of links shared on social medizgrwaggregated and presented on
websites, help users navigate websitese effectivelyand moreefficiently than current
navigation tools?

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

effectivaness, or engagemewntf navigation based on links shared in social media?

In this study we compared the use of the prototypetwo types ofweb tasks:fact

finding andbrowsing Using bothqualitative and quantitative techniques, aeamined
effectiveness (participant® ability to complete the task successfullygfficiency
(participantéability to complete the task in the least amount of time and the least number

of clicks)and user engagent(perceivedusability, aesthetics, and novellyO6 Br i en an
Toms, 2008) to answer our research questiomable 1.1 describes the three phases,

along withthe purpose and research questioAs.the completion of this research we
develoed a website ihk navigation model, produced a set of guidelinssd
characteristics of websitesand suggestecenhancementdo the web information
classification modeg(Kellar et al., 2007)



Table 117 Purpose andesearclguestions
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1.4 Summary and Structure of Thesis

This research wasomposed ofhree majoistudies each onéuilding on the previous

study. The thesis is structured to reflect this flow.

Chapter 2 outlines the previous worsn website and browser navigation toals wel as
anoverview of different information seeking taskscial navigatiorand sociamedia

Chapter 3 providesan overview ofmixed methods research and presents our reasoning
for selectingthe mixed methodlogiesto answetthe research questiong/e alsoprovide

an overview otheresearch design and approach.

Chapter 4 reports onthe preliminary studyto betterunderstanchow users use current
navigation toolswithin websites for simple information seeking tasks.addition we
examine the twoypes of tag clouds (single author driven vs. community of author
driven)to answetthe research questiongVe also develo@a set of fourguidelines based

on the results of this study.

Chapter 5 reports ona link analysis studywhich deepes our understanding orthe
characteristics dfnks shared on Twitter during four popular evenrtse results from this
study are usedto develop characteristics of websites whiohight benefit fom
information shared on social media sites, in particularlystiaging oflink information
We alsoappended to the set of guidelines aedelopeda prototype basw on the results
of this study.

Chapter 6 reports on aiser studyncludingafocus groupas a first steplThe focus group
was used to initiallyevaluatethe prototypeand the concept in generdlhe resultdrom

the focusgroup were used to refine tipeototype andorovide further insights into the
types of websites tase for the user studWe describe theesults from both qualitative

and quantitativelata, including the senstructured interviewffom the user study.

11



Chapter 7 summarizes and discusses the main research findWWgsespond to our
research questiongutline a set ofrecommendations to improvime prototype and

proposeanenhancemerto thewebinformation classification model.

Chapter 8 concludes this theswith a discussion of the contributions of this reseaish, i

limitations and future work.

12



Chapter 2 z Literature Review

The objective of this research is to improve navigatathin websites with a focus on
links: links internal to theargetwebsite keeping users within the websitnd links to
the target websitérom external sources (i,esocial media sites). lthis chapter, we
describe research conducted on websitegadinvin, browser navigation, social navigation
and social media, iparticularly Twitter. We include background research in improving
navigation within websites. The intent is to gain a betteterstanding 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 hypeext 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 withrefrattribute, which names

another page wusing 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 hostn

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 digantly 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 critevéhprovide links to the users in a form of a

list.

13



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 usdfunformation 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 (HB) (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 organimpat of the website are important to considerthis
research due to its interconnection with tlebsite navigation toolsRosenfeld and
Morville (2002) describe the structure and organization of a website as building rooms
and navigation design is abadding doors and window$hey also indicated that while

a welldesigned taxonomy may reduce the chances that users will become lost,
complementary navigation tools are often rezktb provide context and to allow for
greater flexibility. Miller and Remingon (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 kia investigatd 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 ufeel average distance of links across
web pagedo optimize the wiesite 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 twe 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 deect revisitation patterns and improve web browser navigation
me ¢ h a ni s msHistorgounhibh allows users to return quickly to a previously

visited page (Tauscher and Greenberg, 1997).

14



2.2 Website Navigation

The ability to navigate from one page twother 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 withthe 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 composedf the target website, the website navigation tools, the browser

navigation tools and social media.

Links to Target
Website Pages in
Social Media

External Links
(as part of content)

Browser

Navigation Tools Generic Lil'lkS

{back, home,
history)

Website
Navigation Tools

Internal Links
(menuy,
breadcrumbs,

Target Website etc. )

Pages

Figure 211 Websitelink 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 asmenus, searchbreadcrumbsand tag cloudsas shown in Figure.2 and 2.3.

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

mechanism. In a menu, tleategories are presented in a list format (either horizontally or

15



vertically) and these arknks to other pages within the websifeseach text boxcanbe

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

in thetext box Results are then retrieved based ors¢hkeyword(s)A tag cloud,also
known as weighted lisis a visual presentation of keywordapels or tags tdlustrate
content on a websitéThe tags ardaypically shown according to their frequency and
appear in alphabetical ordein addition, these tags adenks which when clicked,
redirects to specific pages on the website. Tags are g#marated 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, helassify information and is
commonly referred to as folksonomy or taxonorye to their popularity, they can be
found on a wide variety of websites including personal and commercial web pages, blogs,

and saial information sharing sites.
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These navigation tools haveeen studiedndividually and collectively. Tullis etl.

(2005) conducted an online study to evaluate six variations of menasvehsite and
concluded that dredown menus were the most effective to navigate websSiaclair

and CardewHall (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 fmohd that when the wetask was more
general, participants preferred the tag clolidey also concluded that tag cloud is not
sufficient as the sole means of navigation fdiolksonomybased dataseHearstand

Rosner (2008) examined tag clouds using qualitative methods and found that tag clouds
are primarily used because users perctieen 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 tag clouds because of their visual aesthetics, their
guestionable usability, and a perceived bias towards popular ideas and the downgrading

of alternative views.
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Tag c¢clouds and those that are community
navi g and itsanaidbjective is to help people make decisions by using, directly or
indirectly, information from other people. A number of studiewvehdooked into
understandingocial navigation and the importance of social taggmgvebsitesMillen

and Feimerg (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 importamtywo improve social navigation and that
userspreferred | ooking at another userods ent
collections, hence, supporting the importance of social tagging to improve social
navigation.Tonkin et al. (2008) investigated the extent community members consider
communiy while tagging. They determined that community members tag differently for

a community than they do for themselves. Zubaigalet(2011) demonstrated that
segmenting users based on their tagging behavior has significant impact on the

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

Birukou et al. (200p exploral 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 sociahavigatbn aims at providing assistange such situations, they

proposd an approach of implicit culture in which people are encouraged to behave
according to the f@usualSimiadye Wang etal.r(2008)f t he
proposed a grapbased reammendtr system, in which the navigation patterns of
previous website visitors are utilized to provide recommendation for newcdresret

al. (2010) addressed the task of recommending additional tags to partially annotate media
objects (images) using infomat i on from four contexts (all
own photos, photos of userdéds soci al cont ac
a user is a memberThey evaluated their approach against Flickr and showed that using
personalized coekts can significantly improve tag recommendati@hneiderman

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

finding informationwhile helping the communitio be aware of the information.
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Once the content is taggdthwever, 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. HasBamtero and Herrer&olana (2006) presented an
approach to use clusterirdgorithms 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 designedetvaluate 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 ttlihey 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 perceptiomnd 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
approprate 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 liates are
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 cwmsidering 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
Abackon,butftor wardo button, Afsear cho, et c.

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
navigat on t ool s such as bookmarks, typed in U
the Aforwardo b u3btoball naaigaton. Raseaechers finahe aréa of
web browser navigation, consistently repor
resul ted i n i mprovement s in the HAbacko b

Abookmar kso and Ahistoryo functions are th

for navigating within a website (Aula et al., 2005).
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Figure 24 - 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). Thesehdilgkusers

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 dshyssearch 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 nedia 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, socialbookmarking etc. Some of the social media sites include Twitter, Facebook,

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

Tumbilr, etc.

Facebook, founded in 2004, has over 1.35 billion monthly active users (Fac2badk,

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 netwibik 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 swtiabrk 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 fastesgrowing social media platform in the world. ¢hables users to post

messagesalso known aé t w e, ef upst@140 characters.

Over the years, the percentage of males and females using social media has grown
tremendously. Threquarters (74%) of online females use social networking sites
(Duggan, 203). Figure 2.5 shows the distribution of men vs. women who use different

social networking sites. &oss different sitespenand women have varying degrees of
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engagementWomenare significantly more likely thamalesto useFacebook, Pinterest,
and Instagranroughly equaproportion of men and women us$witter andTumblr, and

Redditis used by more men than women.

Men vs. women site-specific social media use
Among internet users, the % of men vs. women who use the following sites

80%

72%
T0%

B0% -

0% -

40% W Women
Men

30% - - 25%

20% - 16% 17%. 1%%
10% ik gog
0% - , , : - .

Facebook Pinterest Instagram Twitter Tumblr  reddit

Source: Pew Research Center's Internet and American Life Project Tracking Surveys, 2012-2013.
MNote: percentages in bold, larger font indicate statistical significance between men and women.

Figure 251 Men vs. Women sitgpecific social media usage (Dugan@l3)

Social media is rapidly changing how we access and consume information on the web. It
is also having aignificant impact on how collaborative relationships are formed and
information is disseminate(Gruzd and Goertzen, 2013ince the adoption afocial

media sites by billions of users on the wesocial media has generated tremendous
volume of usegenerated data that can be analyzed and mined for research purposes as
they are valuable information sources (Teevan et al., 20higin its simples form can

be classified as social discovery as described by Shneiderman (2014 )Readeito-

Leader framework (see Figure 24€)ggestsa typical path of social media participation
which moves from reading online content to making contributions (frmal sedits to
substantial contributions), which is what these social media sites dlfoough the use

of Application Programming Interface (APIs), researchers have been able to collect and
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analyze social media data for better understandingser behawar on social media,

especially in the field of marketing.

Reader Contributor Collaborawrl ‘ Leader >

s

Figure 26 - Reader to Leader framework (Shneiderman, 2011)

Twitter is a platform to share and disseminate informateomd 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 onséhefulwitter during crises
situations. They examined four high impact evéntsvo 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 u3déey 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 nladisasters. They proposed

an infrastructure for tracking and analyzing twitter feeds in close tdineal Brunsand
Stieglitz (2012 conducted a comparative study on a large number of communicative
events (40) ranging from elections, natural disasterporate 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) developedibility ranking algorithms for

tweets during high impact events. Teevan et al. (2011) explored search behavior on
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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 usersbegan 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 URL
are generally long, people use URL shorteniagls such as Bit.ly ffttp://bit.ly) to
abbreviate URs which when clicked redirecthe useto the desired web pagél/hite et

al. (2013)examined the types of linksharedon Twitter and found thiain a data set of
#tarsands tweet29.2% of the tweatontained links to articlesnd 22.6% contained links

to websitesHughes and Palg2010)found thatin general 25% of tweetaclude a URL

but the frequency is higher (BD%) during emergencies such as hurricanes laigth
impact events.Lovejoy et al. (2012) discovered that majority of the -poofit
organizations are using Twitter to distribute messages and 68% include links to external
sites Wu et al. (2011) found that 50% ORLs consumed are generated by just 20K elite
users and that longelsted 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 bedémrther analyzed and shownlbe an effective strategy

for driving traffic to a web page from outside (Suster, 20DLE to the availability of the
Twitter APIs and it being the fastegtowing social network in the world, it is used as a
primary sociaimedia site in this research. Vegamine how using links shared on Twitter

may help users navigate to specifieb 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 larg

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 infionmagsumed to

be present on one or more web pages), and transactional (the intent to perform some web
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mediated activity). Saito et al. (2009) compared a repdting task (informational) with

a trip planning task (transactional) and found that the tfptask and the level of
experience did affect participantsd searcl
influence of task types on information seeking behaviors on the web and used two types

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

type of task affected the participantsdo i |
tasks, participants visited more web pages than for the informationas, thsik their

reading time on each page was shorter thahanrformational task The categorization

of tasks based on Broderdés taxonomy of wel

engines evolved to deal with wsbpecific needs.

Researchers interested in the characterization of user activity on the weloolk 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 eehtreaser so
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)padermation 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, sucimas er 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 develomtaksafication 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 browgi Information exchange tasks consist

of transactions and communications. These
exchange information in a wdiased setting, such as banking and/or facilitate besed

communication, such as email, online bulldtimards, or weltbased publishing such as
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web page, ensuring content appears as they should, links are working properly, as well as

updates to user profile.

Web Information Classification

Information Information Information
Seeking Exchange Maintenance

Information
Goals

o i

Fact Info Browsing

Transactions Communications

Finding  Gathering Maintenance

Information
Tasks

Figure2.7 - Web information classification mod@{ellar et al., 2007)

The results from this research provided a breakdown of peskisipantsperformed over

the week long study, as shown in Figure 2.8.

Fact Finding
18.3%

Transactions
46 7%

Browsing
19.9%

Other
1.7%

Info Gathering
135%

Figure 28 - 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 anedhteres

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 7z Research Methodology & Design

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

and the software packages usethe studies

3.1 Overall Research Approach

The research focuses dhe collective examination of current navigation toalsthin
websites and the use of link sharidgta fromsocial media sites for the purpose of
improving navigation within websites. Oresearch aims to do the following:

a. Gain a better understanding of how usese current navigation toolsithin
websites by collectively examining menus, search and tag clouds and further
examining the two types of tag clouds: single auttroren and community of
authos-driven (Phase 1).

b. Gain a better understanding of the cletggstics of website linksharedon social
media, specificallylwitter, by collecting and analyzing links to target websites.
Developa set ofguidelines and grototype (Phase 2using the findings from
Phase 1 and this study,

c. Evaluate the set gjuidelines and the prototype bgraucing a focus group and

auser studyPhase 3).

To meet the above three objectives, the research methodologies for this thesis included
elements of both qualitative and quantitative approaches, also called mixed snethod

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 ofdtiengths include:
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1 comprehensive analysisuse of both qualitative and quantitative approaches
in combination, provides a better understanding of the researchmpsotiian
either approaches alone

1 wvalidity (more evidence)i allows for corroborating alitative and
guantitative data

1 offsets limitations of one ethod with strengths of another

1 explanatiori qualitative data can help explain qtitative data or vice versa

1 enhances integrity of findings

Some of the limitations include:
i extensive data cattion
§ time-intensive analysis fdvoth text and numeric data

i potental for contradictory findings

Despite the limitationsmixed methods areised in researchChadwick et al., 1984
McGrath, 1995Burdette, 2000; Choo et al., 20@pardman and Sass2004; 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 questmnpaire
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 witlstgaitive 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 hows ussr current
navigation tools and their perception of these tools which helped create a set of
guidelines. It was also determined that they preferred tag cloudsc(i@mmuni t y 6 s
involvement in assisting with navigation) over menus, however, dislikeédicéeatures

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 driwetermt 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 sejuafelines 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 decishn 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., 1998Vexelblat and Maes,999; Amento et al., 2000; Nadeem

and Killam, 2001; Sgrensen et al., 20@qckburn et al., 2003; MilaErayling et al.,

2003; Jhaveri and Ri h @2 | 2005; MacKay et The man 2005 ;
advantage ofthis approachis that the researcheran control the independent and
dependentvarialde by controlling extraneousthe ari abl
factor that is measured, manipulated, or selected by the experimenter to determine its
relationship with to an o0b sAedeperalent variabdenso me n o
fia responsevariable oroyput 6 ( Tuc k man, tektSPebific factofshands h e |
collect data $ommer and Sommer, 1986), howetbg 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 researchOpinio, an online survey software, w a
informed consent and responses to demographic questionnaireggkogtiestionnaires

and poststudy questionnaireS.eam Viewer 9 a remote desktop software, was used to
remotely 0 b s e r vsereenp ativity iwbile phayn dcordetedotheir tasks.

Morae, a usability testing software, was used to requadicipanfs 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 participantds onscreen activity. P
successfully (i.e., effectiveness) was determinmsthg these toolsNetlytic, social

network analyzer, was used in Phase@ 3of 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
participant 0s -endedsquestiosseasd seswuctuvep enterviews. For
guantitative analysisdBM SPSS Statistics 22 a statistical software, was used to conduct
descriptivestatistics, Zest, tt e st s and ANOVA. Participant 6s
web page (measured in time and number of clicks) was determined using thihtool.

prototoype was built using AXURE RP Pro 7.0.

3.5 Summary

The overall approach to tliesearch 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 317 Researcllesign,methods ana@utcomes

Type of Methods Data Collection Tools Data Analysis Tools

Study

Phase 1: Controlled | Qualitative Questionnaires 1 SPSSANOVA, T-
Preliminary | User + o (demographic, st Test)
Study Study Quantitative task poststudy) 1 Morae 6 i
1 Semistructured
interviews

1 Morae (number of
clicks and time)
Outcome of Phase 1Better understanding of the current navigation tools. Both qualitativ
guantitative data showed that participants found tag clouds to be efficient and effective. H
communityédéds participant i n Dewelgpgd ansgt ojuidetineséon
improving navigation toolbased on the resultBopular eventor Phase 2vere choosendsed on
the results of Phase 1.

Phase 2: Data Quantitative[ T  Netlytic 1 SPSSANOVA, T-
Link Analysis 1 PHP scripts Test)

Analysis (Links)

Study

Outcome of Phase2: Better understanding of the characteristics of links shared on social
referring to the target website as well as external webddegeloped the characteristics of websi
to use for Phas& Developed a prototype based on fimgs from Phase 1 and Phase 2.

Phase 3: Focus Qualitative | § Questionnaires 1 SPSSANOVA, T-

Final Study | Group & | + (demographic, st Test)
Controlled | Quantitative task poststudy) 1 Morae
User f Semistructured T NVivo Chapter 6
Study interviews

1 Morae (number of
clicks and time)

Outcome of Phase3: Added to the set of guidelineseated in Phase Refined theSMP prototype

The SMP prototype was found to be effective, efficient and engagindréawsing tasks. The
guantitative analysis also showed that participants performed fact finding tasks fastenothising
tasks. It was statistically proven that it took fewer number of clicks to complete the task usin
However, the use of SMP did not proeerhake a significant difference in expediting the comple
of the task.
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Chapter 4 z 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 naiegamechanisms within websites, namely
menus, search and tag clouds. We conducted a controlled use(\izaiy et al., 2012a,
2012b) wing mixed methods. The results of the preliminary study, along with the

motivation to proceed to Phase 2 of the redgaare outlined in this chapter.

4.1 Study Objectives

The primary objective ofthis studywas todevelop an irdepth understanding of how
users navigate websites using traditional (menus and search) and social (tag clouds)
navigation tooldor simpleinformation seeking taskSimple 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. Effectivenessgke.

completion) and & engagement (ieuser preference) were measured to gather insights.

The secondary objective of this study waséonpare two variations of tag clouds, one
where the tagsvere created by a single author (SA) and the other where thentaigs
created bya community of authors (CADifferences irefficiency {.e., time and number
of clicks to completghe given taskwere compared to determine the most efficient one

in finding information.

4.2 Research Questions

The following research questiavasconsicered 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 effectiveefficient and prefeed in finding information for simple

information seeking tasks?
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b. Which of the two types of tag cloud (single autdoren vs. community of
authorsdriven) 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
guantitative data was collected and analyired controlled user studfuestionnaires,
semistructured interviews, and etreen recordings were used tilect data. Morae,
SPSS and Microsoft Excel were used to analyze dataapproval from the Dalhousie
University Social Sciences and Humanities Research Ethics Board was acquired before
commencing the studgee Appendix 4.A)

4.3.1 Website and Tasks

Four websites were selected to conduct this study. Thewioly three criteria were

considered:

1. The website must contain all the three navigation tools being studiedr(esus,
search and tag cloud). An example displaying all the three tools on siteveb

illustrated in Figure 4.

Listing Visualizations £
Showing 1-30 of 87219
1

Tag Cloud

Figure4linMany Eyeso0oO website consisting
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2. Tag Cloud must be single user or community driven.
3. Traditional and social navigation tools mustdsplayed orall pages of the website

(i.e.,home and supages).

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 Professionaltbe 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 contriluttowards the creation of theg cloud on the
website. Hence théag cloud on this website is community driven. Participants were
asked to find two companies that they would consider hiring to redesign Government of

Nova Scotiads 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 thetag cloud on the website. Hence th&g cloud on this website islso
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 Walkebsite is a blog of web design ideas, trends and tutorials. The
website is maintained by a single user. Tdgcloud is generated using a ptugand is
based on content produced by the blogger. Hence the tag cloud isasitigbedriven.
Participantswere asked to find information on how to design a website for mobile

devices.
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4. Technology Education KnowHow

The Technology Education Knetwow is dso a blog with the purpose of helping
teachers use technology as a resource in their teachings. The c¢orttgged by the
blogger and hence thtag cloud is singleauthordriven. 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 theseuiowebsites 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 417 Four websites, tasks and the type of tag@I(SA or CA)

Website

Description

Education Know -
How

single author who tags the blog entries.
Task: Find two posts to assist your friend (4th grade
teacher) with resources to supplement his teaching.

Professional on the Companies/professionals create their profile and also CA
Web create tags for their own services.
Task: Find two companies that you would consider
hiring to redesign a website.
URL.: http://www.professionalontheweb.com/
Many Eyes Users create/share visualizations. Users assign tags to CA
their own visualizations.
Task: Find two visualizations beneficial for your project
on alcohol consumption and its effects.
URL: http://mww-969.ibm.com/software/analytics/manyeyes/
Web Designer Wall A blog of web design ideas, trends and tutorials. SA
Maintained by a single author who tags the blog entries.
Task: Find two posts on how to design a website for
mobile devices.
URL.: http://lwebdesignerwall.com/
Technology A blog to help teachers use technology. Maintained by a | SA

URL: http://www.techedknow.com/
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CREATE YOUR PROFILE

Figure 421 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 remuaiaing t
tasks allowed them to only use tag cloudbe websites along with their tasks were
counterbalanced in order to account for the order effect. It was a sithject
experiment in terms of the website (all participants used all four websites) butesebetw

subject experiment in terms of the tasks, as illustrat@alne4.2 andFigure 4.3.
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Table 421 Order of tasks

Participant ID Task 2

1,5,9, 13 Website 1 Website 2 Website 3 Website 4
(with Tag (with Tag Clouds)
Clouds)

2,6,10, 14 Website 2 Website 1 Website 4 Website 3
(with Tag (with Tag Clouds)
Clouds)

3,7,11, 15 Website 3 Website 4 Website 1 Website 2
(with Tag (with Tag Clouds)
Clouds)

4,8,12, 16 Website 4 Website 3 Website 2 Website 1
(with Tag (with Tag Clouds)
Clouds)

Website 1: Professional on the Web
Website 2: Many Eyes

Website 3: Web Designer Wall

Website 4: Teaching Education Knddow

| Community of Authors —DrivenTag Cloud
[ Single Author-Driven Tag Cloud

Participants (1-4)

Participants (5-8)

Participants (9-
12)

Participants (l3-
16)

Figure 431 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 questionsnd previous experience of using navigation tools within
websites followed by a training session on the three taolsandom order, in order to
eliminate biasThe website used for training was a blog website called EverythingFlex

(http://blog.everythingflex.comMvhich includel all three navigation tools (menu, search

ang tag cloud)Participants were then asked to conduct four simple information seeking
taskson each of the fouwebsites.After each task, participants completed a fiask
guestionnaire and after all fotasks, they completed a pedtidy questionnaire. The
study concluded with aemistructuredinterview 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 gacloud

Students from the Dalhousie Faculty of Computer Science were recruited to participate in
this study. The study was conducted 1in
Science buildingwhere participants used Firefox 3.6 on a desktop compiligam
Viewer was usedo observep ar t i c i-qrraem tadisty white they conducted the
tasks and Morae to recordap t i c i psktreen Oastivityo and responses to

guestionnaires

4.4 Results

FourteenComputer Science students (thirteen males and@malé) participated in this
study. The majority of the participantd®6, 11/14)were between the ages #130 and

57% (8/14)were graduate studenfEhe majority of the participants (93%, 13/14had
usedsearch and menus within websitediereas onlpne participant hadsedtag clouds

prior to the study. Table 4.3 provides the data points, tixe. number of participants in
each condition) which were collected for each website in the two categories of tag clouds

(community driven and single authoran):
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Table 4371 Data points for each condition

Community of Authors Single Author

Tag Cloud (CA) Tag Cloud (SA)

Condition Website 1 | Website 2 Website 1 Website 2

1. All 3 navigation
tools allowed 8 6 8 6
(menus, search
and tagclouds)

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 taslusing the three navigation toolBigure 4.4 illustrates the
individual navigation tools used as well as the combination of navigation tools used

during the study.

Search
32%

Tag Cloud
11%

Figure 441 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 menuss illustrated in Figure 4.5.
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Search
43%

Figure45i Par t i ci p andansdswphdestresyts i o n
4.4.2 Efficiency

Two metricswereusedto measue 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
participants3 minutes and 16 seconds to compketask when they had the option to use

any of the three navigation tools.

An independent sampletést was used to see if the data points for the two websites in
each of the two categories of tag clouds coulddimabined. For the time to complete and
the number of clicks, thetest 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 bamed to result in 14 participants in each

condition, as illustrated in Table 4.5.
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Table 447 Independent samplest for each type of tag cloud (CA and SA)

Community of Authors Single Author

Tag Cloud (CA) 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 Time to Complete: 0.713

Number of Clicks: 0.947 Number of Clicks: 0.678

4. Only tag cloud
allowed

Table 4571 Data points for each type of tag cloud (CA and SA)

Community of Authors (CA) Single Author

(SA)
Website 1 Website 2 Website 3 Website 4

Participants 14 14

Participants took on average 3 minutes and 16 seconds to complete the tasks when all
three navigation tools are permissible to u#éhen 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 authairiven, whereas it took 4 minutes and 33 seconds when the tag

cloud was community of authedsiven. As illustrated in Figure @..

Menu, Search and Tag Clou 3:16

Single User Tag Cloud 3:03

Community Driven Tag Cloud 4:33

Average Time to Complete the Task

Figure 461 Average time to complete the ta@k seconds)
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The number otlicks 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
participarts an average of 12 clicks to complete the task when the tag cloud was single
authordriven, whereas it took 29 clicks when the tag cloud was community of authors

driven, & illustrated in Figure 4.

Menu, Search and Tag Clou 19

Single User Tag Cloud 12

Community Driven Tag

Clouds 29

Average # of Clicks to Complete The Task

Figure 471 Average nmber 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 oaeay analysis of variance test (ANOVA) was conducted

The resultshowedthat the mean time to complete the task usmgmunity of authors
driven tag clouds (M=4:35, SD=2:45) atitk single authodriventag cloud (M=3:00,
SD=1:37), [F(1,26) = 3.435, p=0.0/&vas not statistically significant at the @®level.
However, the number of clicks used to complete the task was statistically significant. The
resultsshowed that the mean number of clicks to complete the task wngnunity of
authorsdriven tag cloudqM=28, SD=17) is significantly different ahe 0.002 level

from the mean number of clicks usisgngle authodriven tag clouds(M=12, SD=8),
[F(1,26) =11.605, p=0.002]t was concludel that the difference between the mean is

statistically significant agh thatsingle authodriventag cloud requiredfewer clicks than
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community of authorsiriven tag clouds. Community of authaigven tag cloudgook

on averageraextra 16 clicks to complete the taskout twice)

4.4.3 User Engagement

User engagememor responded in this study to par:
of using the tools. One of the goals of the gask questionnaire was to gather
participantds experience and whether they
1-to-5 rating Likert scale question was used to gather this informafitve. majority of

the participants (64%9/14) found single authairiven tag clouds to be the most
enjoyable to use comparedhereas 43% (6/14) fourmbmmunity of authorslriven tag

cloudto be @joyable Interestingly, participants found community of authdnsen tag

cloud to be the most frustrating (29%414) compared to single authdriven tag clouds

(14%; 2/14), as illustrated in Figudes.

m Enjoyable = Neutral m Frustrating
Menu, Search and Ta
! 0,
Clouds Sl l
Single User Tag Cloud 21% -
Community Driven Tag 5
Clouds 29% -

Figure 481 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 efestgor and

easiest to usdag clouws were the most efficient, as illustrated in Figu@
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H Menus Search Text Box M Tag Clouds
Prior to
Study
Ao ine B
Preferred 47% -
Study

Figure 497 Participants perception of the navigation tools

The interview sessioalso explorece ach parti ci p asirgdag clopds.r cept i
36% (5/14) indicted tag cloudswere 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 findig was the change in participgrgrception towards

tag cloudsfrom the beginning to the end of the studfrom the background
guestionnaireit wasgathered that onlgne participantised tag clouds prior to the study

and majoritydid notfind them effective. After the study, 43% (6/14) indicated that they

found tag clods to be effective.

4.4.4 Additional Findings

Additional information captured from the interview session highlightsat@wving: 75%
(10/14) would have preferred using search, when asked to use only the tag cloud to
accomplish the task, 669/10) thought that if they had the option of only using one
navigation toolwithin websites, they would have preferred using search. All participants
thought websites should have multiple navigation tools, wié 85/14) wanting at least

two. Figure4.10 | | ustrates participantsd®é opinion o



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)d the retrieval of sometimes nogievant

results.

Menus: Participants found menus helpful due to their structured format. They were
familiar with thetool and thought menus were easily accessible, dualeetgprominent
location of menuson most websites. They disliked using menus when #neyoorly

labeledor 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 websjtesch as news and blog websites. They also
indicated that tag clouds are not effective on their own and shotddisowith other
navigation toolswithin websites. None of the participants understood what the tag cloud
represented; majority stated thatmight 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 aedrt¢hg
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 467 Summary of findings in relation to the research questions

RQ1: How do users use website navigation tools (search, menu and tag cloud)
simple information seeking tasks?

Menus Search Tag Combinations of 2 or
Clouds more
Usage ofl 11% (3/28) | 32% (9/28) | 11% 46% (13/28)
Tools (3/28)

a. Which of these three navigation tools are perceived to be more effeg
efficient and preferred in finding information for simple informatior
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% 50.00%(7/14) 35.71%(5/14)
(2/14)

b. Which of the two types of tag cloud (single authdriven vs.community of
authorsdriven) is more efficient and preferred in finding information fg
simple information seeking tasks?

Time to Participants who used single autiusiven tag clouds completed tl

Complete task faster than whe_n they used community oﬁmdriver_] tag
clouds. However, this difference was not statistically signifi
(significance level 0.075).

Number of Participants who used single autitsiven tag clouds required few

Clicks clicks to .complete the task tha_n wh_en they used commuujii
authorsdriven tag clouds. This difference was statistics
significant at significance level 0.002.

Preferred Single authodriven tg clouds were moreenjoyable thar

community of authorslriven tag cloud$64% (9/14)vs. 43%(6/14)

The resarch question on how users use website navigation tools for simple information
seeking taskstevealedthat 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
navigationtools 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 toprovide 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, efaciént
preferred in finding information for simple information seeking tasks. We found that
search and tag clouds wemre highly rated than menus. Through the questionnaires
and interview sessions it was determined that participants liked how tag eléawed

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 (ivehy the information appeared 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 singleclick access to web pag&ithin 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 toolwinat,

does atag in a tag cloud represent).

Quantitativedata 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 foundthatsingle author tag clouds required fewer clicks to complete
the task tharthe community of authartag cloudsand thisdifference was statistically
significant at significance level 0.00l addition, 64% (9/14) of the participarftsund

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 fromthe preliminary studyprovide sufficient information to
generatesomeconclusions, it is importdano note the lintation of this studyThe sample
was not representative otherusers on the weand wheresmall numbeof participants

(a total of 14)was sufficient to perform statistical tests, it is ngpresentatie.

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 informaipon.
clouds where the tags are created by a single awtbhoe 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 causeduser 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 commuaitguthorsdriven 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 tlesults of thistudy.

a) identify links to web pages within the targeebsite without the need of explicit
labeling (i.e., without the need of tagging);

b) provide singleclick 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 ratioale for information that appears in the navigation tool (i.e., what

does atag in a tag cloud represent).

Usergenerated content on the web is increasing at a rapid rate andtime2alhe need

for navigation tools to bring such information forefromhen navigating websites is

crucial. This study showed thsingle authoriven tag clouds were more efficient than
community of authoedriven tag clouds.Given that there is more demand for
communityoés input, and t he twesgweideciged tof con
examine links to target websites that have been shared on social media. These links are
selected and shared by the community of users intirmal The next phase of the

research (Phase 2) examines links available on social media @iitéimg users to the

target websites.
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Chapter 5 z Phase 27 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., 2010Hughes and Paler201Q 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 rake&e the characteristics of those links and the
characteristics of websites thagy benefit most from navigation based on user selected
links to those target websité€dlizam et al., 2014)We decided to use Twitter data
because of its popularity and itibg the fastesgrowing 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 tald: to examine links shared on Twitter during
popular events in omt to better understand the characteristics of these links and to
further refine the characteristics of websites whithy benefit fromnavigation based on
links shared on sociahedia.We collected and analyzed tweptrtaining to four popular
events two of whichweresporting events (London Olympics 2012 ahd World Junior
Hockey2013 Tournameitwhile the remaining twaevere entertainment events (The Big
Bang Theoryepisodes from December 2012 and January 202013 Golden Globe

Awards). The datefor 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 pertainintp a
target website?
a. How often do users shalieks during these four events social media
b. How many of these are unique links from these tatgetwebsites?
c. What are the top 10 links shared from these fargetwebsites?
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d. What is the depth of ' inks from t
target websites?
e. What is the type of information contained in those links for the tinget
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 irdtion is
contained in those links?
b. Which types of websites may benefit from a commudiiyen 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 diffeess ¢vat 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 reldter 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 popularetpiads

or entertainmentelated events were selected illustrated in Table.5 and Figure 5.1.
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Table 51 - Four events and their target website URLs

Events Event Dates TargetWebsite URL Total # of
Pages
Event Duration: Over a week & Sports
London July 27, 2012 www.london2012.com 5350
Olympics 2012 August 12, 2012
World Junior December 26, http://worldjunior2013.com 169
Hockey 20121 January 5,
2013
Event Duration: Over a day & Entertainment
The Big Bang Dec 6, 2012, Dec http://www.cbs.com/shows/big_bang | 1061
Theory 13, 2012, Jan 3, heory/
2013, Jan 10, 2011
Golden Globe Jan 13, 2013 http://www.goldenglobes.org/ 9801
Awards
London Olympics 2012 World Junior Hockey
Golden Globe Awards
5~
Figure5li Scr eenshot of the four target
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http://worldjunior2013.com/
http://www.cbs.com/shows/big_bang_theory/
http://www.cbs.com/shows/big_bang_theory/
http://www.goldenglobes.org/

These four events were selected for this study due to their popularity. For instance, the
London Olympics 2012 attracted 2dillion spectators from around the world over a two
week period. In addition, the 8%orld 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 Janu&y2013.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 ceremavhich honors talent in film and television.
January 13, 2013 marked the 7@tiesentation of the Golden Globe Awards. These four
recurringevents vary in duration, ramg from two weeks to a day, ameere of different
periodicity (4 years cycle (Olymgs), 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 welpages for each website was determined using a sitemap

generator called XMiSitemaps.comwww.xml-sitemaps.con)/ The two websites with

the duration of one day (i,éThe Big Bang Theory and Golden Globe Awardbywed

users to post/share content on Twitter from within the website, whereas the other two
websites (London Olympics 2012 and World Junior Hockey) lacked thigréeat the

time of the study.

5.3.2 Data Collection

For the purposes of thigudy, we selected Twitter as the source of the social media data.
Twitter is one of the fastegirowing social media pladrms in the world with over 284
million monthly active usergTwitter, 2014) The use of Twitter has evolved into a
platform to shareand disseminate informatiofGupta and Kumaraguru, 201Z&arly
adopters of Twitter began providing links to outside content by including the URL in
their tweetdBoyd et al., 2010)This is useful as the 140 character limit can be restricting

for those vino want to convey large amount of information. Because URLs are generally
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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 Twittesm many different angles: from examining
properties of tweet6€Cheong and Lee, 200@)nd tracking the increased use of URLS in
tweets(Hullman et al., 2011)o comparing communication patterns on TwittBruns

and Liang, 2012; Bruns and Stieglitz, 201and developing credibility ranking
algorithms for tweets during ¢fih 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.2%f) and websites (22.6%gimilarly,
Hughes and Palef2010)found that 25% tweets normally includes a URL, however it is
higher, around 4®0%, during emergencies such as hurricanes as well as mass
convagence events. Lovejoy el. (2012) discovered thad majority of the noprofit
tweets (68%) inclueld links to external informationThe evidence of link sharing on
Twitter is highlighted by these studies while further analysis illustrates the importance of
link sharing as an effective marketing stratégydriving traffic to a web page (Suster,
2011; The Next Web, 2013Dur 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 communitifivennavigation systems to emerge.

Using Netlytic, a web based system for automated text analysis ardisttowery of

social network we collected a sample of tweets associated to the four events. These
tweets were collected over a six month period, frolg 2012 to January 2013. At the

time of the data collection, Netlytic relied on the public Twitter Search API 1.theln

next phase of the research, Netlytic reliedTowi t t er 6 s Streaming API
coverage of the sample. Table 5.2 presdmsduration 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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I n addition to the actual ting daiagets mcludeththes s a g e
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 PHRHypertext Preprocessosgript (see Appadix 5.A). Shortened URLs were
unshortened using the PHP Client URL Library (cCURL). Thesbortened URLS were

then analyzed using Microsoft Excel.

Table 5271 Data collection period and hashtag(s)

Events Data CollectiorPeriod Hashtag(s)

Event Duration: Over a week

London Olympics July 27, 2012 5:24:00 PMAugust 5, #London2012

2012 2012 5:04:00 PM

World Junior Hockey Dec 7, 2012 10:21:53 AM January 5, #WJC2013, #2013WJC,
2013 4:58:30 PM #worldjunior,

#worldjunior2013

Event Duration: Over a day

The Big Bang Theory, Dec 12,2012 5:10:22 PMJan 10, 2013 #BigBangTheory

11:58:33 PM
Golden Globe Jan 10, 2013 4:21:49 PMJan 15, 2013 #GoldenGlobes
Awards 7:58:46 AM

5.4 Results

A total of 264,647 tweetand retweetswere collected over the four eveniable 5.3
presents the number of tweets collected, number of tweets containing links, and number
of tweets containing links from thrgetwebsite. Data from Lorah Olympics 2012
showed that 47% of the tweets contained a linkpbuthich 48% were links to the target
website Between25-37% of the tweets contained links for the oteeents, out of which

less than % were links to théargetwebsite.
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Table 537 Number of tweets and tweets with links (URLS)

Events London World Big Bang Golden
Olympics Junior Theory Globe
2012 Hockey Awards
# of tweets 77142 49624 86302 51579
collected
# of tweets 36279 (47%) 12455 24945 19109
containing a link (25%) (29%) (37%)
a) # of tweets 17257 (48%) 163 1757 80
containing (1.3%) 0 0
target website (7%) (0.4%)
links
b) # of tweets 19022 12292 23188 19029
containing o o o o
external links (52%) (98%) (93%) (99.6%)

The pattern observeldr 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 thegetwebsite and lowest number of
tweets containing tiks to other websites. These results indicate a noticeable difference,
wherein there is a dependence on tdugetwebsite for the other events. Perhaps the
London Olympics 2012 website was the primary source fetowgate information for

this event. Alspthe 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
participae and contribute to the event.

5.4.1 Unique Links

Unigue links are those thegpresent distinct web pages within a webditee number of
unique links that were shared on Twitter are shown in Table 5.4. Tweets from the sports
related events (London Ohpics 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 sporslated events which meathat more pages within

that website contained polar content. It is &b interesting to note that not all pages
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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 lifflkerefore, our initial
criterion, thata 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 pomlar on social media. These types of websites would likely benefit frodmise

shared on social media.

Table 5471 Unique links shared in tweets andtveeets

Events London World Junior Big Bang Golden
Olympics 2012 Hockey Globe
Awards
Total # of target 5350 169 1061 9801
website links
Total # of unique 439 32 16 (1.5%) 14 (0.14%)
website links tweeted (8%) (19%)

5.4.2 Profile of Top 10 Links

All tweets containing links to thdour targetwebsites were analyzedto determine the

top 10 most tweetelinks. 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 amortg@dits 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 li&Awards tweets respectively).

This indicates that the London Olympics 2012 website had a wider distribution among all
their pages that got shared (i.more unique pages got shared and therefore, the top 10
tweeted links only make up 22%f their total distribution). Therefore, the London

Olympics 2012 website contained a wide range @iuter pages.
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Table 5571 Top 10 linkswith sharing frequency ohwitter

Website URLs

London Olympics 2012

http://www.london2012.com/

http://www.london2012.com/news/articles/lochte-blasts-past-phelps.html
http://www.london2012.com/athletics/event/men-400m/index.htm|?v=20120804- 103226924
http://www.london2012.com/football/event/men/index.html
http://www.london2012.com/schedule-and-results/
http://www.london2012.com/athletes/birthdays/index.html
http://www.london2012.com/cycling-track/event/men-team-sprint/index. html|?v=20120802-185053806
http://www.london2012.com/swimming/
http://www.london2012.com/rowing/event/women-pair/phase=row021100/index.htm|?v=2012-08-01115503Z
http://www.london2012.com/athletics/

World Junior Hockey 2013
http://www.worldjunior2013.com/en/channels/2013/wm20/top/news/cze-usa-14/
http://www.worldjunior2013.com/en/channels/2013/wm20/top/news/ger-lat/
http://www.worldjunior2013.com
http://www.worldjunior2013.com/en/channels/2013/wm20/top/news/5th-6th/
http://www.worldjunior2013.com/en/channels/2013/wm20/top/news/fin-ger-rele/
http://www.worldjunior2013.com/en/channels/2013/wm20/top/news/finns-pound-slovaks/
http://www.worldjunior2013.com/en/channels/2013/wm20/top/news/bronze/
http://www.worldjunior2013.com/en/channels/2013/wm20/top/news/swe-preview/
http://www.worldjunior2013.com/en/channels/2013/wm20/top/news/where-does-canada-go-now/
http://www.worldjunior2013.com/en/channels/2013/wm20/top/news/ufa-best-ever/

Big Bang Theory

http://www.cbs.com/shows/big_bang_theory/video/
http://www.cbs.com/shows/big_bang_theory/photos/191123/golden-globe-nominations
http://www.cbs.com/shows/big_bang_theory/photos/192941/season-6-episode-4
http://www.cbs.com/shows/big_bang_theory/photos/1000046/season-6-episode-12/33417
http://www.cbs.com/shows/big_bang_theory/photos/111112/season-5-episode-24/10123
http://www.cbs.com/shows/big_bang_theory/video/D6582F3E-6F5A-07DF-41B1-91B9E9C3CE62/the-big-bar
theory-sexy-nerdy-ladies
http://www.cbs.com/shows/big_bang_theory/photos/192104/season-6-episode-3/14833
http://www.cbs.com/shows/big_bang_theory/video/5AA75DBE-20FB-DE93-A0C7-028C7D386593/the-big-ba
theory-the-egg-salad-equivalency
http://www.cbs.com/shows/big_bang_theory/photos/193661/season-6-episode-5/193668
http://www.cbs.com/shows/big_bang_theory/video/31059D97-FE03-66D5-EA78-048635195235/the-big-bang-
flash-mob-

Golden Globe Awards 2013

http://www.goldenglobes.org/2012/12/nominations-2013/

http://www.goldenglobes.org/photo-gallery-2013/
http://www.goldenglobes.org/2013/01/globes-fashion-on-the-red-carpet/
http://www.goldenglobes.org/history/

http://www.goldenglobes.org/

http://www.goldenglobes.org/symposium2013-1/
http://www.goldenglobes.org/2013/01/for-globes-night-a-menu-fit-for-stars/
http://www.goldenglobes.org/2012/01/the-keepers-of-the-secret/
http://www.goldenglobes.org/2012/11/jodie-foster-is-psyched-to-receive-the-cecil-b-de-mille-award/
http://www.goldenglobes.org/2012/12/tina-fey-and-amy-poehler-are-ready-for-the-70th-golden-globe-awards/
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Table 561 Distribution of top 1dinks among all tweets containing links

Events London World Big Bang Golden
Olympics Junior Theory Globe
2012 Hockey Awards

# tweets 17257 163 1757 80
containing
target website
links

# of total 3828 116 1750 76
tweets for top (22%) (71%) (99%) (95%)
10 links

These findings are important a& 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 palgesefore, we

decided to extract and gisy top 20popular pagesn the order of most popular to least

populat in our prototype design (see sectio8)5.

vdt8c $APOE I &£ ,ETEO &£01IiI OEA 7AAOEOAGO0 (1
The number of clicks require6fom the home page tthe linked web page was
determined ranually for all links Over 80% of the links were accessible withi2 1

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 wéreclRks

away from the home & and 8% were 5 clicks away from the home page, as shown in
Figure 52. This demonstratethat users do share pages on social media thabeated

deep within the website (ile. equi ri ng mul tiple clicks to
page) allowing others to view these pages through social medih 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
observationcontributes 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.
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m London Olympics 2012 3.73% 17.63% 70.21% 8.42%
World Junior Hockey 2018 6.75% 93.25% 0.00% 0.00%
m Big Bang Theory 0.06% 99.94% 0.00% 0.00%
m Golden Globe Awards 2013 3.75% 83.75% 12.50% 0.00%
Figure52i Dept h of | inks from the target

5.4.4 Types of Links

All tweets containing links to theargetwebsites 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 licdestaining news stories during the three
events (London Olympics 2012: 28%, World Junior Hockey: 93% and Golden Globe
Awards: 14%), as shown in Figure 5L3ks pointing to schedules/scores was noticeable
for London Olympics 2012 (59%) and Golden Globeakals (39%) onlyLinks 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
entertainmentelated events, ashgwn in Figure 5.3Few links pointed otrs 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
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others directly to the web page containing the relevant information, rather éhhortte
page. The results highlight that, in many cases, sites with frequently updated pages,
especially those containing news stories as well as photos and videdd, mast likely

benefit from a communitdriven navigation tool.

100.00%
90.00%
80.00%
% 70.00%
E 60.00%
o 50.00%
>
g 40.00%
[
S 30.00%
(]
o 20.00%
10.00%
0.00% _-H_-_ Schedul
ome Article Photo Video chedule
Page /Score
H London Olympics 2012 3.73% 28.28% 9.00% 0.00% 58.98%
World Junior Hockey 2018 6.75% 93.25% 0.00% 0.00% 0.00%
H Big Bang Theory 0.06% 0.17% 60.16% 39.61% 0.00%
m Golden Globe Awards 2013 3.75% 13.75% 25.00% 18.75% 38.75%

Figure 531 The types of web content referred to in links

5.4.5 Tweets Containing Links to External Websites

A numberof tweets contained links which did etk to targetwebsites, as shown
Table5.7. We wanted to investigatledse links, in particular the top 10 most tweeted
links, as it may guide futuienprovements to improve navigation on websitésr the

two sportsrelated events (London Olympics 2012 and World Junior Hockey), the top
10 most tweeted links represents 2a#@ 43% of all tweets containing links to other
web pages (i.e.not targetweb pages). This indicates that the majority of tweets
containing links to other websites were represented among the top 10 mdsttwee
links for these two event3his was in cotrast to the two entertainmerglated events

(Big Bang Theory and Golden Globe Awards), wherein the top 10 most tweeted links
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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 d@semere 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 éx@ernal web pagesihealgorithm

needs to be robust enough to handle a largen@ of unique web pages.

Table 571 Total tweets containing links to external websites

Events London World Junior Big Bang Golden

Olympics 2012 Hockey Theory Globe
Awards

# of tweets 19022 12292 23188 19029

containing other

links

# of total tweets to 4148 (22%) 5323 (43%) 2126 1833 (10%)

top 10 links (9%)

Furthemore 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 ¢ghages
London Olympics 2012 and Golden Globe Awards. We manually analyzed the links and
placed them into four categories: articles, photos, videos and spamufielated
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 Avards: 5%), as shown in Figure 5Hweets containing links to articles
were common among the three events (World Junior Hockey: 3%, Big Bang Theory: 3%
and GoldenGlobe Awards: 4%). Tweets containing links to spam was found mostly
during World Junior Hockey (28%). Twaetontaining links to videos wefeund only

for Big Bang Theory (3%).

As expected, people shared photos during all four events. It is also ingetestote 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.eexternal pages) then our algorithmaeds to be robust enough to

detect spam and not display those pages to the website visitors.
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Figure 541 Types of web content on top 10 links to external websites

A similarity between the type of web content shared on links tdatgetwebsite
(section 5.4.4) and the type of web content shared on links to external websites, is that
they all point users to &ier articles, videos or photodsers shared links to tarles
that were on théargetwebsite more than on external web pages. Perhaps users share
articles from theargetwebsite as they find it more credible than articles fiather

websites during events.

5.5 Study Implications and Characteristics of Websit es

This study examined the characteristics of links shared on Twiittiéng four events
Between25-47% of tweets contained links. This indichténat there is enough social
media data to implement a prototype and test whether and how social mediardb&a

used to recommend relevant and popular web pages to website visitors.
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The findings reveal the characteristics of links shared on social media during these four
events.Tweets from the spor®lated events (London Olympics 2012 and World Junior
Hockey) contained the highest percentage of uniques (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 pagesi@a%). Over 80% of the

links wereaccessible within -2 clicks from the home page of World Junior Hockey, Big
Bang Theory ath Golden Globe Awards websites, whered¥ of links were 3 clicks

awvay from the home pagéor London Olympics 2012Users mostly shared links
containing articles, schedulssoresfor sportrelated eventsLondon Olympics 2012
(59%) and Golden Globe Awards (39%pnd shared photos and videos for
entertainmentelated evets (Big Bang Theory@0% 40%) and Golden Globe Awards
(25% 1999). Among the tweets containing links to external websites we analyzed the
top 10 most tweeted links and found that it represented43of all tweets for the two
sportsrelated events and810% of all tweets for the twentertainmentelated events

Most of the external links directed users to photos and articles and s@pant@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 theargetwebsite (48%) and tweets withhigh number of unique
links to thetarget website (8%). This demonstratédt the type of the event and the
characteristics of the website are important factors to consider when implementing a
communitydriven naigation mechanism within websiteShis study helped us refine
the characteristics of websites that coblenefit fromthe linksthat 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 ppular 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 messagesiab soc
media from within the website.

5.6 Study Limitations

Four events and theirefsites were considered for teisidy. This was not representative
of all websites and events the WebFurthermore, we used the Twitter Search API to
collect the sampleln the next phase of our research (Phasew®),ugd 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 mairthe

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 websits 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 includer attimeorder 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.shieer 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. Anothemigndf this study revealed that

there is a potential of links that are spam ,(uerelated 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 glirtes derived from this study.
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Table 581 Guidelines from Phase 1 and Phase 2

Phases

Phase 1: Preliminary Study

Guidelines

a)

b)

d)

Identify links to web pages within the
target website without the need of explic
labeling (i.e.without the need of tagging)

Provide singleclick access to web pages
within the target website;

Provide multiple navigation tools within
the target website (at least two or more);
and

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

f)

9)

Display between 10 to 20 unique links to
web pages within the target website.

Display n the order of most popular to
least popular web pages within the tar
website.

Exclude links that are to external websit
including spam.

5.8 Social Media Panel (SMP) Prototype Implementation

5.8.1 Design Features linked with Guidelines

The guidelines developed from the preliminary styBihase 1l)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 pltig so that it can be applied to any website.
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Guidelines from Phase 1

a)

b)

d)

Identify links to web pages within the target website without the neeelxpficit

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 wetagagesas

shown in Figure 5.5 (a). This practiobas been observed in some browsers, including

Google Chrome, which displays the most vidipages as web page thumbnails.

Provide single click access to web pagathin the targetwebsite.

The web pages inside the SMP allowed users to click on thgagbthumbnail and
once clicked, it opened up the clicked web page on the left side of the screésit(i.e.
of the SMP), allowing a single click access to the popular web page. This is
illustrated inFigure 5.5 (b).

Provide multiple navigation toolsvithin the targetwebsite (at least two or more).

The SMP is envisioned to [@n alternate mechanism for finding informatmrthin
websites and thereforié,was designed toot obstruct current navigation toalsthin
websites, such as menus and sedtalasimplemented to be displayed vertically on
the right side of the web page, as shown in Figure 5.5 (c). This was nmepised

by the current practices on the web which displays similar type of informattbm
websites. For example, CNN wfw.cnn.comy 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.

Provide a rationale for information that appears ithe navigation tool (i.e., what
does atag 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 fronand 2) we displayed the number below the social media icon
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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 betweenl0 to 20 unique links web pages ithin the target website
The SMP prototype included 20 web pages and a scroll bar to browse through these
pages, as shown in Figure 5.54f)d Appendix 6.C

f) Display in the order oimost 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 exit& websites, including spam.

Table 5.9 liustrates 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 AxureRP 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 591 Guidelines and features implemented in SMP prototype

Phases Guidelines

Feature Display

Phase 1 a)

Preliminary

Study
b)
c)
d)

Identify links to web pages within the target website
without the need of explicit labeling (i.e., without the
need of tagging);

Providesingleclick access to web pages within the targ
website;

Provide multiple navigation tools within the target
website (at least two or more); and

Provide a rationale for information that appears in the
navigation tool (i.e., what does a tag in a tamudl
represent).

Figure 5.5a)

Figure 5.5 (b)

Figure 5.5 (c)

Figure 5.5 (d, p

Phase 2:.Link | e)
Analysis
Study

f)

9)

Display between 10 to 20 unique linkkssweb pages
within the target website.

Display in the order of most popular to least populab
pages within the target website

Exclude links that are to external websites, including
spam.

Figure 5.5 (f, Appendix
6.C

Figure 5.5 (g)

N/A

~ T ‘
Lombon 701 basi tam aad secton speste

f e Cio -
Caremn
E

Figure 5517 SMP design and features
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5.9 Conclusion and Motivation for Phase 3

We collected data from Twitter during four different events and analgnéd those

tweets containing links The results from thisstudy provided us with a better
understanding of links that weskared during the four events, in particulaique links,

top 10 links, depthof i nks from the websitebds home pa
links to other web pages. The findings from this study and the preliminary study, as
described in Chapter 4, helped develop characteristics of websitesidalings to use

when implementing a navigation tool within websites. We tisesle 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 @uogroup and a controlled user
study, where we compared SMP with current navigation tools within websites. We
further examined the types of tasks (fact finding angwsing where SMP would be

most effective and efficient.
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Chapter 6 z Phase 3z 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, effiarnht
engaging for fact finding anidrowsingtasks.An approval from the Dalhousie University
Social Sciences and Humanities Research Ethics Board waseacefore 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 tadd:

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 officialebsite. 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 iteratiorof 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 conteaf 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.

(h) On & cliick —the web pags cpens up on the left side of

{c) Sociel Madi Panel {SMP) _  (a) Wb Page

Figure 617 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 SN® 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 fo 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 621 Teaching Lab in Dalhousie Computer Science Bugdin

We recruited Dalhousie University students by sending an email to the Computer Science
email distribution list. Participants were scheduled dither ofthe two sessions on a
first-comefirst-serve basis. In order to maximize the time spent discushngSMP

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 questidnprevious
experience using social media sites. We u€gihio, an online survey software, to
collect participantsd responses. During th
with an overview of the research and trained them on how to use tRep&dibtype.

Each of thdocus group sessisnvas divided into three steps, as illustrated in Figure 6.3.
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Informed Consent & Background Questionnaire
(demographics, experiences with social media)

Step 1: Individual Exercise

Task (using the social media panel only)

Step 2: Small Group Exercise

Questionnaire
Sketch

Step 3: Large Group Discussion

Figure 631 Study design of the focus group sessions

Step 1: Individual Exercise (5 mirutes)
Participants were askeéd 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 | arger group,; and b) who

Step 2:Small Group Exercise (20 minutes)

Participantsvere asked to forramall groups consisting of 2 to 3 participants per group.

A total of 7 groups were formemler the two session$hey were then asked to complete

a questionnaire on what they liked and disliked about the SMPwhat 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 SMRPang@ group setting. A series of
guestions 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 stisdieom 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 5. From the background quiestaire, we gathered that the
three most usesdocial 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 tesacsocial 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 lirk 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 comiyionsed 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 topdwbd
websites of interest for browsing related tagkis.questions and materials used in the

focus groups are illustrated in Appendix 6.B.

Small Group Exercisei Questionnaire and Sketches

Data from the 7 groups were collected and analyzed. The groups were asked to complete
a questionnaire indicating whétey 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 populcontent within the website, and displayed popularity

of web pages from multiple social media applications (i.e., Twitter, Facebook and
Google+). Only 29% (2/7indicated that they found the design to be cluttered and that it
took realestate on a screefhey dso 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 underneattmé social media icon meanwhetherit meart the number of likesr
thenumber of shares (i.e¢he sharing of linkso web page in social media Participants
considered it to be usefdibr websites such as news, events (election, sport results),
blogs, and entertainment and shoppinbhe following illustrates a response the
g u e s tDb gom thifik there is value in knowing what are the popular pages on a

website based on links sharech s oc i al medi a?o0:

AAbsol utely, | woul dsl ake sBeekngwi whatut snyt
people are | ooking at a [RO@pe, then it must

Almost all perceive the panel to be more useful for browsing tasks than fact finding tasks.
Each group also sketched improvements to the SMP ppeto§ome 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 641 Sketches illustrating suggested design improvements to SMP
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Parti ci pant gadheresl urgny thes sketchess 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@ subtopics:

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 ctant 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 icarahtime.

b. If content on a web page changes frequently, display the updated version
of the web page thumbnail reaktime.

c. If aweb page is popular on multiple social media applications, display the
information from these multiple social media applications, indgdhe
number/count.

d. Display additional information, such a#o shared/followed the web page
(i.e., friends from their social media network) and the geographic location
of theusers sharing such information

e. Provide the ability to share/post the web @digpm SMP to social media
sites

f. Provide the ability to filteon 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
theirf r i end 6enTwitket wo r Kk

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 hwtays 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 particigedsand 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. tionadde
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 displaprtext 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 valuesplaging popular and relevant

web pages that are external to the website. They also suggested that this tool could help
with information revisitation on a website. Participants expressed coacaround
popular pagesemainingpopular and pages of intstanay 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 ewluded 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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Al think it awaultd ome t @ @il Tdeoddstabsalutely valueib,si t e é
like so much value in knowing what is the most popular thing on the website the second
youvisitit. Tha 6 s j ust, toHRO1Qbs huge really.

Al ot depends on an individual I guess, how
looking for who has shared the news rather than the number of people who has shared
t he n[BO®F . O

A Wan you have this kind ofebsite¢ 1t 6s showing you very Dbi
authors of the website chose is most popular topic versus in thigoussee what people
think is most popul ar and i mportant, on t
[PO17

6.1.5 Study Limita tions

Although the findings from this studyvide rich qualitative information for the design

of the SMP,it is important to note the limitation of this studyhe focus group
participants were all from the field eftherComputer Science or Health émfatics 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 nmimize the limitations of SMP, as presented in section 6.1.1, we refined the
SMP prototypeandincorporated some of the recommendations received from the focus
groups. We describe the second iteration, a refinement, of the SMP prototype in this

section ad 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 thkge websites were
selected are described in the next section. We first addressed the limitations of the first

iteraion as illustrated in Table 6.1.

Table 61 - Refined SMP prototype based on limitations

Limitations SMP Prototype (second iteration)

1. Only the top three web pages we 1. Included the top20 most share
displayed web pages in thEMP prototype.

2. The scroll bar was static (i.e., use 2. Added a dynamic scroll bar, whig
were unable to use the scrollbar allowed users to scroll up and doy
scroll up or down). the SMP prototype.

3. The web pages, which appeared 3. All web pages appearing on the g
the left, were static image were dynamic, allowing users
Therefore, the user was unable navigate the website using oth
click on any of the navigatiol navigation mechanisms on theeb
mechanisms (i.e., menu, sear page (i.e., menu, search, link
links within the content of the we within the content of the web pag
page, etc.). etc) We used iFrames t

implement this change.

4. Multiple social media icons wer 4. Our primary source of data wg
shown in SMP (i.e., Facebook Twitter. However, once w
Google+), however, only data froi retrieved the top 20 most share
Twitter was used to determine tl web pages from Twitter, we thq
popularity of the web pageThe used Bitly URL shortening servi,
numbers presented next to the https://bitly .com/) to extract
icons were arbitrarily assigned. information on how many times th

web page was shared on otf
social media applications, includin
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.

82



Table 62 - Refined SMP prototype based faedback from focus groups

Feedback from Focus Group SMP Prototype (second iteration)

Sessions

Design (i.e, look and feel of SMP)

a. Display the title of the wepage, a.
since the size of the web page
thumbnail is small and is not
readable.

b. Display azoomed version of the b.
web page when the user hovers
over the thumbnail so that the
conéent of the web page is
readable.

The tile of the web page appears next to the
web page thumbnails. In addition, the title

ARges Linked from So
the top of SMP, as shown in Figure 6.5 (h, i).

Users arable to hover over the web page
thumbnail and itlisplaysa zoomed version of
the web page without clicking on the thumbn
as shown in Figure 6.5 ().

c. Users are able to hover over the number and
c. Display what the number/count displays what the number represeiats shown
represents. in Figure 6.5 (k).
Functionality (i.e., information
inside SMP)
d. If aweb page is popular on d. Once the popularity of the web page v

multiple social media
applications, display the
information from these multiple
social media applications,
including the number/count.

determined using Twitter data, we captured
popularity of the web page using Bitly. We th
displayed the number of times the web p
was shared on the social media site, inclug
Facebook, Google+ and Linkedlas shown ir]
Figure 6.5 ().
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Figure 65 - 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 seof tasks. Moreover, we wanted to compare SMP with current navigation
mechanisma within websites, such as menus, seatietc. The findings from the focus
group sessions suggested that sports website would likely benefit from SMP and it will be
more useflfor browsing tasks rather than fact finding sWe 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

guestons.
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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 medi@grwaggregated and presented on
websites, help users navigate websitese effectivelyand moreefficiently than current
navigation tools?

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

effectivaeness, or engagemewntf navigation based on links shared in social media?

6.3.3 SMP Prototype for Sochi 2014

The Sochi 20140lympics were held from February 7, 2014 to February 23, 2014
Russia, withan opening ceremony on February 6, 208létlytic, which utilizes the
Twitter Streaming API, was used to collect tweets. We collectegt @ million
(1,596,399 tweetsbetween the period oduary 29, 2014 and February 25, 2014 and
analyzedl1,661,357 links. Table 6.3 lists the keywords, the number of tweets the

number of links analyzed.

Table 6371 Sochi 201&eywords,number oftweets and number of links

Keywords Number of Tweets = Number of Links Analyzed
olympics (includes #olympics) 321,166 336496
olympics2014 (includes #olympics2014) | 79,134 75,079

sochi (includes #sochi) 622783 663278

sochi2014 (includes #sochi2014) 573316 586504

Total 1,596399 1,661,357

The number of links analyzed is more than the numbéweétssince one tweet may
have contained multiple links. Once the top 20 links were determined, we used Bitly to
collectthe number ofeferrals from Facebook, Google+ and Linkedlhe 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 64 - Top 20 links from Sochi 2014

#  Sochi 214 Web Page Links Number of
times

- shared

1 | http://www.sochi2014.com/en/figuskatingteammenshort 335
program

2 | http://www.sochi2014.com/en/meestiandings 220

3 | http://www.sochi2014.com/en/figuskatingteampairsshort 176
program

4 | http://lwww.sochi2014.com/en/spectatbas 176

5 | http://www.sochi2014.com/en/figuskatingladiesshortprogram | 149

6 | http://www.sochi2014.com/en/medals 148

7 | http://lwww.sochi2014.com/en/figuskatingmenfree-skating 143

8 | http://www.sochi2014.com/en/schedwdadresults 106

9 | http://www.sochi2014.com/en/figuskatingmenshortprogram 97

10 | http://www.sochi2014.com/en/figuskatingladiesfree-skating 88
11 | http://www.sochi2014.com/en/athletatsuki 81
machida#.UvoD73LVbgE.twitter
12 | http://www.sochi2014.com/en/snowboareens-hp-qualification 75
13| http://www.sochi2014.com/en/figuskatingice-danceshortdance | 65
14 | http://www.sochi2014.com/en/snowboarens-sbsqualification 63

15| http://www.sochi2014.com/en/snowboareens-hp-finals 52
16 | http://www.sochi2014.com/en/snowbodedliespgssemifinals 51
17 | http://www.sochi2014.com/en/athle¢geniplushenko 50
18 | http://www.sochi2014.com/en/figuskatingpairsshortprogram 49
19 | http://www.sochi2014.com/en/suppaduntry 44
20 | http://lwww.sochi2014.com/en/teammdependenblympic- 44

participantathletes

6.3.4 Study Design

This user study was conducted in March 201%as held in thélanagement building at
Dalhousie UniversityTwo 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
participants behaviour while they completed the tas&s shownn 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 participarts informed consent, responses to the demograplestionnaire, the

posttask questionnaires and pastidy questionnaires. Team Viewer 9, a remote desktop
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software, was used to remotely observe parti¢ipdren-screen activity while they

completed their tasks. Morae, a usability testing software, wsex uo record
participand en-screen activity including time and number of clicks. NVivo, a qualitative
data analysis softwar e, was used to-codel/ c

ended questions as well as interview.

Figure 661 User study setup

Participants were recruited by email to the Computer Science and Masters of Information
Management email distribution lists and posters across camptipants were asked

to sign the informed consent a@iiill out a demographiocquestionnaire online prior to

arriving at the user studigee 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 SMPrototype. We conducted a controlled user study, where participants
were asked to take a few minutes to compligtetasks on the Sochi 2014 website, hence
controlling the order effect. The tasks were eitfaat finding or browsing of equal
complexity and we e derived from previous studies
Miwa et al., 2011)Table 6.5 illustrates thieve tasks and thestimated number of clicks

required to complete the tasks
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Table 651 Tasks and the estimated number of clicks to complete the task

Type of Task Description Estimate # of clicks

required

Fact finding | Find the page which lists the results of the Fig 1-2
Task 1 Skating Ice Dance Short Dance Program and tel|
the score of the 1st place winner?

Fact finding | Find the page which lists the results of the La¢ 1-2

Task 2 Figure Skating Short Program and tell the score

of the 1st place winner?
Browsing You will be attending a social gathering th N/A
Task 1 evening. It is a party to celebrate thecent

Olympics (Sochi 2014)You do not know many g
the guests in attendance but you know that they
into team sports. You thought it might be easiel
meet new people if you were ip-date on whaj
happened at the Olympics. You decide to browse
Sochi 2014 website to see lifere are any interestir]
items. Take the next few minutes to browse the |
andfind some interesting information to share at
party this evening.

Browsing You wil |l be attending |[NA
Task 2 evening. Your friend is into the recent Olympi
(Sochi 2014). You know your other friends are il
it too, espeially the individual sports. You thougl|
it might help to take part in the conversations if
were upto-date on what happened at the Olymp
You decide to browse the Sochi 2014 website to
if there are any interesting items. Take the next
minutes to browse the site and find some interes
information to share with your friends.

Task 5 Take the next few minutes to browse the Sq N/A
website to find something interesting that ydidl
not already know and would like to share with yq
friends.

In total, participants completed two fact finding tasks either with the SMP or witeut
SMP and two browsing tasks either with the SMP or withthg on the Sochi 2014
Olympics website. If the SMP prototype was presented, participants were asked to
complete the task using the SMiAdthey wereallowed toalso 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. Thefore, it was a withirsubject experiment for the website as all
participants used the website either with or without the SMP prototype twice; however, it
was a betweesubject experiment in terms of tasks and the SMP prototype. The order of
task is illustated inTable6.6.

Table 661 Order of tasks

OrderID\Taskl Task2 | Task3 Task4  P=Prototype (SMP)
PF1 NB2

1 PB1 NF2 N=No PrototypdSMP)
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 browsand find something interestingrhe SMP prototype was visible for
the fifth task and participants had the option to udedi¢sired. The study concluded with

a poststudy questionnaire and a sestiuctured interview, as shown in Figure 6.7.
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Figure 67 - User study dsign

All participants were compensated $20 for finishing the user study.
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6.3.5 Results

Thirty-four DalhousieUniversity 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 studemtsthizd~aculty 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 ProfesséKinesiology).

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 67 - Data collection points from the user study

Items # of Questions| # of Questions X 34
(Total Participants)

Demographic Questionnaire 41 1,394
Task 1: Postask Questionnairie NF 20 680
Task 2: Postask Questionnaire NS 20 680
Task3: Posttask Questionnaire PF 23 782
Task 4: Postask Questionnaire PS 23 782
Task 5: Postask Questionnaire 25 850
Post Study Questionnaire 50 1,700
Interview 11 374
Total 213 7,242
Collected
Time 5 170
Number ofClicks 5 170
Total 10 340
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6.3.5.1 Qualitative Results

Data was collected from demographic questionnairpofbt Likert scale), postask
guestionnairel(ikert scale and opeanded questions)poststudy questionnaire_ikert

scale and opeanded questions) and sestructured interview (see Appendix 6.E, 6.F,

6.G, 6.H, 6.1 and 6.Jhe data gathered frolrikert scale questions were quantitatively
anal yzed. Par t i ci -praedtgqeestions and gommesite were tcadedanp e n

NVivo and analyzed to provide insights.

a. Data from Demographic Questionnaire

The demographic questionnaire was used to captuee tmain 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 accessdlase s
media applications.

Number of Participants
PR DNDNWW
(@3¢ Nl el el

Figure 681 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 picturegkcbn 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,(i7®% (27/34) very
frequently read comments, 76% (26/34) vieeguently 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)). Fitine percent (20/34) of

the participants indicated that they recomuhéke items on social media, which
constitutes to contributing/sharing social media information. Nisetien percent
(33/34) of the participants indicated that they perform these activities using the social
media site itself (i.eby directly accessingacebook, Twitter, etc.), as shown in Figure
6.9.

30
25 | B Read comments
View photos
[2]
= 20 - B Read status updates
2 .
i3] m Watch videos
g m Follow links
g Recommend/Like
o]
g 10 - Post comments
= Post links
5 Post photos
| m Post status updates
0 o | Post videos

Very Frequently Occasionallynfrequently  Very
Frequently Infrequently

Figure 69 - Activities on social media applications

Participants were asked to rank the top three social media application that they use to
share/post link§URLs) and follow/click on links (URLSs), 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 tofitee social media applications for following/clicking on links (URLS).

It is interesting to note thatarticipants usedwitter mostly for clicking/following links
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(44%, 15/34) andchot so much as a platform for sharing/posting litiR6%, 9/34)
Perhaps tis is a result of our participants being mainly viewers of information rather than

contributors.

35

30
25

20

15
m 1st

2nd
m 3rd

10

Number of Participants

Figure 610- Link Sharing

30

25
20 i

15 —

10

Number of Participants

Figure 611 - Link Following
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b. Data from Post-Task Questionnaire s

Partcipants were asked to complete a glask questionnaire after each of the five tasks.
There were three variations of the ptak questionnaire: one for task without the SMP,
one for task with the SMP, and one for task 5, as shown in Appendix 6.F,&83-n

Usage ofhavigationtools

Participants were asked to indicate which navigation tool they used to complete their
tasks (fact finding task anorowsingtask either with or without SMP and task 5 with
SMP). Figure 6.12 illustrateshe navigation tool(s) participants used to complete the
tasks when they were presented with aitthout SMP on Sochi 2014 website. Without
SMP, 94% (32/34) used menus for fact finding tasks and 97% (33/34) used menus for
browsingtasks. A total of 79% (234) used links within the web page to complete fact
finding tasks and 97% (33/34) used links within the web page to compietesing

tasks. Therefore, majority used menus and links within the web page to complete the
tasks. Moreover, 65% (22/34) usedbmMarowser tools fobrowsingtasks compared to

only 32% (11/34who used web browser tools for fact finding tasks. Few participants
used search to complete both fact finding &@mdwsing tasks (32% (11/34) for fact
finding tasks and 35% (12/34) forowsirg tasks).

With SMP, all participants used SMP for both fact finding bBralvsingtasks. 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 namgabols (such as

links within the web page, menus, browser tools and search) remained momsing

tasks than fact finding tasks. This means that SMP, although used by all participants,
needs to be treated as an alternate form of navigation onsitevabd 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 mas and links within the web page) and that multiple

navigation tools are required to complete informatieakingasks on websites.

Fact Finding Task, Browsing Task, Task 5

g 100%
] 90%
'S 80%
£ 70% ——
ot 60% ——— .
g 50% —— .

, > 40% _ —
Wlthout g 30% -
Social @ 20% —
Media E 10% —

0,
Panel 0% Links
within Browser
Menu Search the web Tools
page
m Fact Finding Tasks 94% 32% 79% 32%
Browsing Tasks 97% 35% 97% 65%
*2 100%
] 90%
s 80%
'g 70%
o 60%
5 50%
o 40%
With s gggf
. 0
Social S 10%
. (] 0%
Media > 0 Links Social
Panel ithi
Menu Search within Browser Media
the web Tools
Panel
page
m Fact Finding Tasks 18% 3% 18% 6% 100%
Browsing Tasks 44% 15% 59% 35% 100%
mTask 5 76% 26% 82% 50% 94%

Figure 6127 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. Fobrowsing 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 (9%, 6/34).

Fact Finding Tasks

Without Social Media Panel

With Social Media Panel

%) 0 0,
£ 100% m Very useful ‘% 100% m\Very
.§ 80% S hat g 80% useful
o omewha 8
b= = 9
£ 60% useful ‘5—6 60% Somewhat
ot 40% ® Neutral T 0% useful
S © ® Neutral
% 20% ! m Not very qgv 20% |
= useful E 0% ek - M.
g 0% %= .IJ. ". “—  mNot useful @ o 076 A m Not very
§ oS & 8 (ST et
Y e O IR NG Not useful
& & O
& O & ,\®
R O s
& 0

Browsing Tasks

Without Social Media Panel

With Social Media Panel

£ 100% y | L 100% }
G mVeryuseful| § = Very
g 80% g 80%
S 60% G 5000 useful
8 ’ Somewhat | & ° Somewh
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Figure 613 - Usefulness of navightion tools (with and without SMP)
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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 uséfnhen 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 wassidered to be not very useful.

100%
90%
80%
70%

60% m Very useful

50% Somewhat useful
40% m Neutral

30% m Not very useful

Percentage of Participants

20% m Not useful
10%
0%

Menu Search Links  Browser Social
within the  Tools Media
web page Panel

Figure 614 - Usefulness of navigation todlsTask 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 abdbwsingtask when presented without SMP
(50% (17/34) for fact finding and 59% (20/34) tmowsing, 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) fobrowsingtasks). Participants indicated search and browser tools to

be the least useful when completing both the fact findingoamdsingtask.
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Fact Finding Task, Browsing Task, Task 5
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Figure 6157 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 navigatidortool
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 abidition, 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 mesisto

with other navigation tools (such as, msrand links within the web page) to cater to

different types of users.

Using an opefended question in the peasisk questionnaire, participants were further

asked to explain why they found the navigation tool to be the most useful. All responses

to the operended question were in textual format. From Opinio, the respondés to
guestions were imported into NVivo for coding. Nodes were created as common themes
emerged from the data. All coding was cond
response to the question. For fact finding Bnalvsingtasks without SMPpartidpants

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 fad finding tasks with SMP, all participants found SMP to be easily accessible and
provided them with quick access to information. @aeticipant indicatedhat SMP was
useful in showing previews of the web pages which helped them find information
quickly. They also indicated that if there was a sedestt boxembeddedn SMP that

they would use it directly. Fdirowsingtasks with SMPparticipants found SMP to be
quick and efficienalong with easy to use.

AThe s oci alwasthe mdstaisefuldecauseds able to find
information that other people shared on social media websites that seemed to
interest them so using those liksas able to find out some poirtsould bring
up at my party. o P31

AHel ped menmhaviegalieagt 6 opi cs about team

fiThe 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 thel is provided in the Social
Media Paneb [P29]

AThe overview page provided by Social Media Panel let me compare the contents
in two pages easily {P36]

Al had a hard time deciding what to actually look-ugventually | settled for

something that waisicluded on the social media panel and went with it, but not

because | was actually interested in the link that was on the social media panel

it just suited my needs at the time. o |
For task 5, 53% of the participants indicated they found SMP thebeost 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

Participantsd responses to the statement 0
was collected usingikert scale. It was determined that all participants found fact finding

tasks to be clear and they understood what to do. The mgsivy (29/34) for without

SMP and 82% (28/34) with SMP) also understood ltmvsingtask. However, there

were two participants who did not find the
Task 5.

Ease of Use

Participanté r e sttloerstatemami | t was easy t owascolleced et et
using Likert scale.The participants strongly agreed that tfaet findingtasks were easy

to complete in both interface82% (28/34)with the SMP and 71% (24/34yithout the

SMP). Browsingtasks wereeasy to complete with theMP (56% (19/34)nore so than

without theSMP (47% (16/34)), as shown in Figure 6(&pand Figure 6.16 (b)

Participanté r e dtleerstatemerii | f ound specific iwa$ or mat |
collected usind.ikert 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, fbrowsingtasks, participants rated it

lower than facfinding tasks and this could be due to the natuta@ivsingtasks.

Participanté r e stp the staementfi

I f ther wabsite easy to browsevas

collected usind.ikert scale. The majority of the participants strongly agreed that they

found the wehige easy to browse for fact finding tasks on both interfaces (with SMP

(71%) and without the SMP (56%)).
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Figure 616 (a)T Ease ofl

use (with and without SMP)
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Figure 617 (b) 1 Ease of use (with and without SMP)

Task Completion

More than 85%4934) of the participants strongly agreed that they felt they completed
the task successfully for fact finding tasks on both interfaces (with SMP (888o)
without the SMP (85%)). Fdorowsingtask, only 62% indicated they strongly felt that

they completed the task successfully for both interfaces, as shown in Figure 6.17.
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Fact Finding Task, Browsing Task, Task 5
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Figure 61871 Task completion (with and without SMP)

Usefulness of the Navigation Tools

The majority of the articipantsagreed to the statemefitl  f tbeunawibation tools |

used to be useftiland more than 50% of the participants strongly agreed that they found
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the SMP to be useful/helpful in completing the tasks (fact finding (94%, 3bi@4)sing
(65%, 22/34) and task 5 (50%, 17/34)), as shown in Figure 6.18.
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Figure 6197 Usefulness of navigation tools (with and without SMP)
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Task Efficiency

More participantsagreed to the statemefitie |ft t hat I complfat ed th
fact finding taskghan browsingasks (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 thbrowsingtask (76% vs. 35%). This could be due to two
reasons: a) the nature lbfowsingtask; 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 SMRMore participantsagreed to the statementl elt that | was able to get

to the web page directly wbhut vi si t i ng niarfadt finging ¢éasksvtkadm p a g e
the browsingtasks (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% sbngly ageed to the statement.
Fun

Participants were asked to rate whether AfAc

the responses (ov80%) ranged from neutral to strongly agree, as shown in Figure 6.20.
Frustration

The majority of the articipantsstrongly disagreed to the statemémntfelt frustrated
whi | e doi nvgen tompleting tha tagk without SMBoth fact finding (70%)
andbrowsing(50%) tasks), as shown in Figure 6(2) and Figure 6.21 (bJurthermore,
majority (90%) strongly dsagreed that they felt frustrated while doing the fact finding
task with the SMP. Some did feel frustrated while doinghiteevsingtasks (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 SMP8g8%).
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Fact Finding Task, Browsing Task, Task 5
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Figure 6217 Fun (with and without SMP)

The majority strongly disagreed that they felt annoyed navigating the website (for both
fact finding (56%) andbrowsing (47%) tasks) without SMP. Furthermore, majority
strongly disagreed that they felt annoyed navigating the website with the SMP for fact
finding tasks (82%)browsingtasks (53%) andask 5 (50%). Eightyive percent of the
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participants strongly disagreed that they fousMlP to be confusing to use for fact
finding tasks, 68% for therowsingtask and 71% for task 5.
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Figure 622 ()1 Frustrationwith and without SMP)
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c. Data from Post-Study Questionnaire

After completing all five tasks and pestsk questionnaires, participants were asked to
complete a posstudy questionnaire. The questiongdisn the posstudy questionnaire

are described in Appendix 6.1.

Participant®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 S2@h OlympicsFrom
these,76% (26/34) were mainlgupporting teantCanada. 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, BB@rts (TSN), blogs, etc. Some, 50%
(17/34) of the participants indicated that they did not use social media for the28aghi
Olympics. Whereas, 26% (9/34) indicated that they followed links from friends on social
media, 15% (5/34) shared informatiare( tweeted, liked, etc.) and 9% (3)3did both.

SMP (Ease of use, effective, efficient and understanding)

Using the 5point 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 an88% 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 othe 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 theparticipants 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 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 participants85%, 2934) agreedthat they found SMP to be useful for
finding information on the wedite, compared t&2% (28/34) who found SMP to be
useful for browsing the website. In comparison to menus, majority of the participants
were inagreement§3%, 18/34) and neutral (32%, 12/34) to say that they preferred SMP
over menus for fact finding tasksd similarly for browsing task$2% (21/34) agreed

and 24% (8/34) were neutral). In comparison to search, majority of the particyeets

in agreement 1%, 21/34) to indicate that they preferred SMP over search for fact
finding tasks and similarly fobrowsing tasks73% (25/34)). In comparison to browser
tools, some of the participants were s in agreent&d(19/34) andneutral (21%, 7/34)

to indicate that they preferred SMP over browser tools for fact finding tasks. For
browsing tasks, majority6R% (21/34)) agreedthat they preferred SMP over browser
tools. In comparison to links within the web pages, majority of the particip&®s, (
21/34) preferredSMP over links for fact finding tasks. However, for browsing taskg

53% (18/34)) agreed an@9% (10/34 disagreedthat 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 detalil.

SMP and user engagement

In order to measure and evaluate user engagement for SMP, we used multidimensional
scale developed by O6Brien (2010) where th
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. Figu(a)6.22

and Figure 6.22 (lghows the three graphs illusireg these attributes.
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Figure 624 (a)i Perceived usability, aesthetics and novelty
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Figure 625 (b) 1 Perceived usability, aesthetics and novelty

To measure the attribute of perceived usability, participants were asked to rate a series of
negative statements (i, 1 f el t frustrated while using t
t o us eAtptal & eight slatements were used to measure perceived usability. More

than 50% of the participants either strongly disagreed or somewhat disagreed to the
negative statements, which means that SMP was perceived to be user friendly by majority

of the participants. However, participants somewhat and strongly agreed to the statement

il could not do some of the things | nee
responses, it was gathered that this may be because participants were not able to search
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.

To measure the attribute of aesthetics, corresponding to the visual appeal of SMP,
participants were asketb rate a series of positive statements,(feThe SMP was
aesthetically appeali,retg)oA totd of five stafeidnts weses at t
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used to measure aesthetics of SMP. Participants responses ranged from strongly agree to

strongly disagre. 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.efi | continued to use SMP out of curi
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.

SMP1i Features Liked and Disliked

More than 4% 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 optioral open
ended question to elaborate on their response to what they liked about SMP. A total of
32% (L1/34) of the participants responded to this epeded question. Using NVivo, we

analyzed their responses by first coding them into common themes.
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