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Abstract

Active Learning in Computingias the firsiCentre for Excellence in Teaching and Learnprgject

for Computing Science in England. Facilitating aftstowards far higher levels of active learner
engagement in the HE computing curriculum, thegu$ primary objectives sought to enhance the
student learning experience by placing a far greatephasis on both industry-relevant group work
and independent problem solving. As part of thigiative, Newcastle and Durham University
partners extended their traditional team-basedwsoét engineering programmes to address the
emerging commercial adoption @lobal Software Developme(a practice whereby virtual teams of
distributed domain experts use ICT-mediated systermasork collaboratively across spatial, temporal
and organisational boundaries). Running over theseof an entire academic year, participating
undergraduate students were placed into “virtuahganies” and encouraged to collaborate both
locally and cross-site to create a variety of campsoftware solutions for real-world industrial
clients. Supported by considerable investment if ilfrastructure, this approach sought to generate
active interaction between team members and fab&rdevelopment of both interpersonal and
vocational skills significant to the requiremenfemployers. However, despite the best effortef t
Active Learning in Computinteam, students continually reported substantificdities interacting
and communicating with their peers both locally anaks-site; this in turn led to frequent duplicati

of work and increased team member frustration aol@iion.

Motivated by a desire to resolve these importasiés, a new stream of research was established
at Newcastle University to explore new, innovataral cost-effective ways to generate and maintain
student interaction across all aspects of the gpwagramming activity. Based upon the initial résul
of this work and an investigation into informal sea&communication strategies, an Internet-based
Web 2.0 social application namé&bmmonGroundvas developed and deployed on the Facebook
platform. Conceived of as a means to reduce gebgramd temporal barriers to student interaction
and community formation, the tool combined projeettric planning facilities withFacebook’s
built-in communication affordances. By doing sog tiool helped to foster the generation of social
capital and the inclusion of “peripheral” team memsbwho often presented difficulties forming and

maintaining offline relationships with their coltpzes. Representing the main contribution of this



study, the results from a successful two-year wlaCommonGroundare analysed and discussed

along with an investigation into the tool's evoautiand overall impact on student/team performance.
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Chapter 1

| ntroduction

1.1 Background and Problem Statement

Established in 2005\ ctive Learning in Computingias the firstCentre for Excellence in Teaching
and Learningproject for Computing Science in England. Représgna five-year collaborative
effort between a consortium of north-east HE insitins (Durham University, Newcastle University,
the University of Leeds, and Leeds Metropolitan wénsity), the initiative sought to enhance the
undergraduate educational experience by facilgadirshift towards far higher levels of active learn
engagement and autonomy in the computing curriculBm aligning learning experiences and
transferable skill sets with those required by shéiware engineering industry, the project aimed to
address the emerging multi-site working practiceprofessional software development companies
and, in turn, equip students with the technical arahsferable skills required to work in this
competitive environment. One way thAetive Learning in Computinmitiative aimed to achieve this
was by extending Newcastle and Durham Universitigditional level 2 software engineering team
projects to include a realistic and multidisciptineross-site group programming activity.

In emulation of industrial trends and practicesmms of students from both universities formed
“virtual companies” and collaborated locally andbss-site to develop a wide range of fully-
functional software products for genuine corpoddients (examples include a supply chain logistics
program, a mobile GPS graphing application, andeduacational game created using advanced
robotic Lego toolkits). Running over the courseaof entire academic year, student teams were
required to independently and effectively self-ngmall stages of the software development process,
from liaising with clients and the encapsulatiordesign requirements through to task allocation and
final product implementation. As well as providipgrticipants with a genuine insight into the
professional issues and challenges faced by compaoimpeting in a global market, this approach
encouraged active interaction and dialogue betvgtgaient teams, thus helping participants develop

strong, real-world problem solving skills signifitato the needs of employers.



In order to succeed on-project, students needetkdm to use their time effectively and
communicate with team mates regularly — both lgcafid cross-site. To support and encourage this
collaboration, a wide variety of communication teclogies were made available to teams ranging
from virtual learning environments and advanced esidonferencing facilities to simple
e-mail distribution lists, forums and wikis. Unfortately, during the early years of the project, it
became increasingly obvious that time and resopiressures were making it difficult for students to
sustain effective levels of team engagement; beyfawoe-to-face meetings, the communication
channels established by participants to maintagalland cross-site interaction often broke down.
Unsurprisingly, such breakdowns led to duplicatidwork, increased frustration, and reduced team
morale and cross-site relations. Moreover, a latkeam awareness and community spirit also
occasionally led to the isolation of peripheralneaembers and to decreases in personal motivation
that could potentially affect a student’s final dea

Driven by a desire to address these importanesgsa new stream of research was established at
Newcastle University in 2006 to study and mitigdite various communication problems experienced

by participating students. This thesis describesdisults of that work.

1.2 Overview of Study

In the years between 2005 and 2010 that the cresgject took place, thActive Learning in
Computingteam at Newcastle University gained significantights into distributed collaboration
practices and, in particular, the aspects of gmagk that caused the most concern to students. Some
of those areas, such as assessment, were able pimvenyear-on-year. Unfortunately, team
communication issues presented much more of aerigdl Student feedback, gathered from
guestionnaires, individual reports and focus grouprviews, frequently indicated substantial and
long-term resistance to the collaborative technielgprovided by each institution (despite
considerable investment in dedicated ICT infrastme and professional video-conferencing
facilities). Significantly, in the early stages thie project (and with little regard for the orietida
lectures designed to introduce students to thetipedcbenefits of each facility), many teams
attempted to usall of the communication devices and platforms prodicsther than the subset that
worked best. As a result, the sheer variety of milfar technologies ultimately undermined student
communication strategies and created the very pmohthat theActive Learning in Computing
partnershigsought to avoid (i.e. a breakdown in team intecawti

When the facilities offered by the partnership sistently failed to meet expectations, they were

usually abandoned in favour of more familiar andivamient technologies. Voting with their feet,



students began to autonomously incorporate fraailable social networking technologies into their
local and cross-site team communication stratediasebook in particular emerged as one of the
primary collaborative tools for both informal and-task interaction; it was convenient, familiar and
already in frequent use. Indeed, as #wive Learning in Computingartnership progressed, the
availability and usefulness of online social netkilog services — in addition to student ownership of
Internet-enabled personal computing devices — as@@ considerably. Thus, the work presented in

this thesis sought to better understand, leverageeaploit this emerging technology on-project.

1.2.1 Primary Contributions

In this thesis | explore the communication problexgerienced by student teams participating in the
Active Learning in Computingross-site group programming activity. | documehé tvarious
technologies autonomously adopted by students éocome the issues encountered, and investigate
how popular social networking technologies were duse both local and cross-site team
communication strategies. Following on from thigiol on to discuss how these findings motivated
the development of a “proof of concept” tool cagaldf harnessing and enhancing student
engagement with the social networking service Fackb Taking the form of a web-based
application, this tool coupled the inherent comrmoation and social awareness features of the
Facebook platform (e.g. profile creation, synchimand asynchronous chat, status updates, etc.)
with project-related status, meeting, schedulingl gqatanning facilities. Representing the main
contribution of this study, | describe the desigeyelopment and implementation of the tool and
analyse how its introduction was able to affectdbtcome of the group project. In particular, ldec

on how well the tool was able to generate and Bustam collaboration and enable the creation of
social capital(i.e. the benefits gained through social connestithat enable groups to effectively
pursue shared objectives). | then go on to dese¢hibampact of the tool on team performance and
individual student grades, before finally makingaommendations for future educational practitioners

and researchers working in this area.

1.2.2 Motivation

To meet the broader objectives of thetive Learning in Computingitiative, partner institutions
were given the remit to evaluate new pedagogicagmires and collaborative technologies capable of
enhancing student engagement with the HE computimgiculum. It was this aspect of the
partnership, coupled with student feedback lamgntire communication breakdowns experienced

on-project, that initially motivated this study. & klirection of the work that followed, however, was



mainly influenced by the growing body of researaheeging in the literature that demonstrated the
instrumental role of social interaction and feefingf connection in the development of computer-
mediated group performance. The rise and ubigdigooial networking services in the daily routines
of students also greatly motivated the focus of thvestigation, leading naturally to the developme
of a social tool capable of reducing the geograind temporal barriers to team interaction. By
filling the “communication void” that often arosetiveen team student/team face-to-face encounters
[6], this tool was designed to help users becommemsingly aware of each others’ skills,
personalities, work rhythms and needs — both ondind off — within a pre-existing, persistent,
convenient infrastructure (with potential techngland educational implications extending beyond
the scope of the academic remit of thetive Learning in Computingctivity). Perhaps more
importantly, this increase in social interaction uleb foster the inclusion of “peripheral” team
members who often presented difficulties formingl anaintaining offline relationships with their

colleagues — a primary motivational factor of therkvdiscussed.

1.3 Structureof Thesis

This thesis consists of nine chapters. Following thtroductory discussiorChapter 2provides a
brief overview of background research and relatedkvthat will serve to place the remainder of the
study in context. Where applicable, any similasitie my own work will be noted.

In Chapter 31 go on to discuss théctive Learning in Computingartnership in detail and
provide a complete description of the aims andaihjes of the collaboration. Following coverage of
the intended learning outcomes of the cross-simigmprogramming activity, | then explore the
various software development tasks undertaken iyest teams over the five year duration of the
initiative. Touching on team formation and assesgntechniques, | give an overview of facility
provision at Newcastle and Durham University partsiees and, to explore the alternate channels
through which students were able to communicass, mtroduce and briefly describe the findings of
a study into undergraduate technology ownershiplateinet usage. The results of this investigation
serve to ground the research that follows, progdinstarting point from which | will explore the
wider issues of local and cross-site team commtioitatrategies.

In Chapter 4l provide an overview of the collaborative tectowiés selected by students for use
in the cross-site group programming activity, ahdnt discuss the resultant communication issues
encountered. Data captured from content analyses past-project surveys will show that the
facilities provided by théictive Learning in Computingartnership ultimately failed to meet team

communication needs and, consequently, forced stade seek alternative technologies. Of the



technologies selected, the autonomous adoptiorh@fsbcial networking site Facebook will be
discussed, including how teams adopted and integrdts social affordances into their team
communication strategies.

In Chapter 51 report on the proposal and implementation of abW2.0 application named
CommonGroundDesigned to harness and support student usecefbbak on-project, an overview
of the salient design requirements of the applbcatiill be given, followed by a detailed discussion
of how those considerations informed the implentgmiaof a “proof of concept” trial. A tour of the
tool's feature set is also provided followed byr&bdiscussion of how the application performed in
practice.

To determine the viability and “sociability” o€ommonGround and thus determine its
effectiveness at generating student/team socialata@hapter 6will go on to summarise and assess
an initial experimental trial of the application nchucted during the 2008/09 academic year. In
addition, | will investigate the effect that netwofconnectedness”, social presence and group
awareness (i.e. knowledge of the current activiiEsne’s team mates) had on the success of the
student collaboration. A complete discussion oflsti feedback will also be given.

Expanding on the preliminary work introducedGhapter 5(and motivated by student feedback
from initial trials), Chapter 7 introduces a more robust, flexible and refinedsimr of the
CommonGroundapplication. Redesigned to better achieve thesgofathis study, the second release
represented an important step in the tool's evatutiom proof-of-concept to fully-featured Web 2.0
social “app”. An overview of the revised tool wilirst be presented, followed by a detailed
discussion of the design rationale which directsdeivolution. A summary of the updated design
requirements raised in the previous chapter wilbde given, followed by a complete overview of
the application’s redesigned feature set. Findlipnclude another brief discussion of how the new
application performed in practice.

Following the same format &hapter 6 Chapter 8will go on to summarise and assess a second
trial of the CommonGroundapplication conducted during the 2009/10 acadeyaar. Intended to
replicate and corroborate earlier findings, | adaicus on the impact that the application had @n th
creation of social capital and the success of sifliidam communication efforts.

To conclude this thesi€hapter 9summarises the outcomes of the work presentedraiets
recommendations for future studies in this arenalfi, a complete list of references to the sources
cited in this work is included followed by appendixfeaturing a glossary of nomenclature and a

selection of original research materials createdfml used during this study.



Chapter 2

Background & Related Work

2.1 TheGlobal Knowledge Economy

The rapid growth of Information and Communicatioectinologies (ICT) over the last decade has
had a profound impact on the world economy; astpaddly Guruz & Nancy [7], the ICT revolution
has “transformed the industrial society into thewfedge society” with far reaching commercial and
educational implications. Both developed and deuelp countries have entered a new global
economic era based on technological innovation thedcreation, distribution and exploitation of
ideas and knowledge [8]. As the catalyst behind tiange, recently published figures show that
global Internet adoption exceeded 2.4 billion a #nd of 2011, representing over 35% of the
world’s population (having grown from approximaté9o in 2001) [9]. In the developed world this
population penetration reached almost 74% in 20dd, an the UK, surpassed 86%. As the
developing world races to catch up and the glolhdjital divide” continues to shrink, a new
worldwide knowledge economy and labour market iemgimg. To compete for work within key
sectors of this global community, countries suchCaéna, India and Russia are now moving to
expand their secondary and tertiary education syste create highly-skilled “knowledge workers”
comparable to those traditionally produced by tlest{8].

Consequently, large increases to the global wockfe- referred to as the “great doubling” by
Freeman [10] — has demonstrably outstripped theadénfor high-skilled workers and exerted
downward pressure on employment opportunities (aatnings) throughout the world.
Disadvantaged further by a recessive economic tdmdK graduates in particular are finding it
more and more difficult to find work commensuratiéhwheir expectations and levels of education.
As recent research conducted in collaboration withAssociation of Graduate Recruiteasnid the
Council for Industry & Higher Educatiomdicates, considerably more UK university studeste

now applying for considerably fewer graduate va@¢ll]. Again, although most high-skilled



employment opportunities in the UK require a le¥ejualification [12], it cannot be understated that
employees matching this criteria are becoming emiregly available globally [8].

As economic and technological changes alter fmadit business operations and recruitment
patterns around the world, it is in today’s compgtand ICT sectors that those changes are having
the most disruptive effect [7, 8]. As suggestedHeyguson et al., “What is happening in computer
science and information systems is analogous td wdyapened to manufacturing in the 1970’s and
80’s only at a much faster rate” [13]. The “off-simg” of knowledge-based work, for instance, is
becoming increasingly commonplace; in a practicewkn asGlobal Software Developme(BGSD),
many large software engineering companies now desgigvelop, test and maintain their latest
product ranges using teams of globally dispersedaio experts (capable of employing computer-
mediated communication (CMC) technologies to wordlaboratively across geographic and
temporal boundaries) [14, 15]. With traditional uegments for employer/employee co-location
relaxed, organisations are therefore able to eixtnecmost value from their human resources and, in
turn, respond more effectively to changes in indughreats from competition, and increases to IT
system complexity [16, 17, 18]. Consequently, astldescribes in [16], multinational corporations
such as IBM, Oracle, Microsoft, Sun and Lotus alwndepend on distributed virtual software
development teams to operate.

To compete successfully in this environment, Uladyrates must possess a range of “global
competencies” and be highly adaptable and respensichange [11]. Leading UK recruiters have
echoed this sentiment and identified four critigedduate skills for the modern knowledge worker:
“an ability to work collaboratively with teams o&pple from a range of backgrounds and countries”,
“excellent communication skills”, “drive and resitice”, and “an ability to embrace different
perspectives” [11]. However, in a stark warninggtwernment and higher education, employers have
also voiced serious concerns regarding the lackuch competencies in the UK graduate labour
market [e.g. 11, 19, 20]. More alarmingly, indudgders have advised that if employers are unable
to find suitable staff in the UK, they can, andIwikcruit from elsewhere [11]. It is therefore the
responsibility of educators to respond to both ¢kelving role of ICT in the world and the skill
demands of an increasingly globalised software rexgging industry. To that end, th&ctive
Learning in Computingnitiative was conceived to promote change in Hinputing curricula and
provide the best environments and opportunitiestiedents to flourish.

Established in 2005, this five-year collaboratffort between four north-east universities sought
to better align undergraduate teaching and learrdogcomes with the global and technical
competencies demanded by the software enginearthgsiry. As part of this work, Newcastle and

Durham University partner sites embedded a comptaxfifaceted and multidisciplined cross-site



group programming project into the curriculum inwdation of industrial trends and GSD practices.
By encouraging independent learning and activeodis# between local and geographically
distributed team members, it was the partnershigtantion that students would develop greater
learner autonomy and cultural agility in additianskills significant to the needs and requiremexfits
employers (e.g. communication, project planning #&eaim-working skills). Before | discuss the
Active Learning in Computingroject in detail (which | will do in the followm chapter), | first
provide an overview of the established theory assbeiated background literature that serves to
place this study in context. Although | draw referes to supporting research wherever relevant,
please note that other related works will alsodferred to and summarised in the individual chapter

that follow.

2.2 Theoretical Motivations

221 Constructivism

Constructivismis a prominent and widely supported learning tiieehich argues that human beings
construct understanding and meaning as a functie@xperience rather than as a function of what
someone else says is true [21]. Based predominaipibyn the work of Piaget [22], this popular
epistemology asserts that prior “real-world” knoside and reflection play a significant role in an
active learning process that facilitates critidahking and intellectual development. Extendings thi
theory to place a larger emphasis on social intiemacthe seminal constructivist work of Vygotsky
asserts that peer interaction and group collalmratire also fundamental requirements in the
building of individual knowledge [23]. The authoo&s on to suggest that students are capable of
performing at far higher intellectual levels whemriing in collaborative situations than when
working alone. As stated respectively by WoolfohkdaWang, “learning is active mental work, not
passive reception of teaching” [24], with acadelaarning "enhanced when knowledge is shaped by
the activities and perspectives of the group” [28hturally, traditional didactic approaches to
teaching and learning are seen as antitheticahéoconstructivist philosophy. For example, in an
article on new methodologies for enhancing studeatning, Guskin suggests that “the primary
learning environment for undergraduate students fdirly passive lecture-discussion format where
faculty talk and students listen, is contrary tmast every principle of optimal settings for stutlen
learning" [26].

Extending constructivism to take into account thereasing impact of ICT, researchers now

argue that the focus of modern education shouldrbéearning with and for others, be it via peer



tutoring or project-based learning programmes]erilble, dynamic and adaptive ways [e.g. 21, 27].
Generally referred to as “communal” or “social” stmuctivism, these derivative theories again see
learning and problem-solving as collaborative ati¢ig (cooperative in nature and most productive
when done as a team) but also place an additionphasis on technology use and social interaction.
Although a number of variables such as group sir@yp composition, task and learning styles can
all potentially influence the effectiveness of ablbrative learning, all of these factors are in wag

or another related to one single key elemsatial interaction[28].

Intelligence is no longer the privilege of theiiidual, and students who create understanding do
so both for themselves and their larger co-located Internet-based learning communities [27]. In
such contexts, students move from passive obseteer@ctive learners” who are capable of
constructing meaning by integrating and reconcilimgw information with past knowledge and
experience [29]. In fact, socially-oriented probleased learning is viewed as one of the critical
dialogical processes by which modern ICT-suppoftammunities of practice” acquire domain-

specific and professional lifelong learning skills.

2.2.2 Communitiesof Practice

As the basis for a new social theory of learnifge toncept ofCommunities of Practicevas
developed by Lave & Wenger to describe how grodpsactitioners working in a common domain
share information, learn from one another, and ldgviheir skills both personally and professionally

[30]. As more recently defined by Wenger [31]:

“Communities of practice are groups of people wharg a concern or a
passion for something they do and learn how ta thefter as they

interact.”

In the context of this study, communities of pi@etcan be used to view socio-cultural activities
as central to the learning process, with the samébities that surround learning considered to be
“legitimate peripheral participation” and “an intafjand inseparable aspect of social practice”.[30]
Today, with the advent of new ICT and social tedbgies, organisations and distance educators
alike are taking advantage of this new pedagogibabry to improve employee and student
performance [31]. By creating “online communities”“virtual teams” of mutually motivated peers

(referred to as “weak tie5'by Granovetter [32]), participants are able toalep the interpersonal

! Conversely, “strong ties” refer to the bonds bemend resources available from, one’s network of
close family and friends.



structures required to support and learn with, fnodh, each other. Indeed, we are all social beings
and our communities represent an important panbef weactively learnand engage with the world,

as | will now discuss.

223 ActivelLearning

It is alongside Lave & Wenger's “communities of giae” and the principle tenets of communal and
social constructivism that the teractive learningis best described. Characterised as a student-
centred learning paradigm in which the individuabble to influence the content and pace of their
own education, active learners are encouragedgagein a cooperative or collaborative activityttha
“forces them to reflect upon ideas” and attain ‘Wiedge by participating or contributing” [33]. As
the definition continues, “the instructor providgsidents with opportunities to learn independently
and from one another and coaches them in the gkily need to do so effectively”. Properly
implemented, this approach can lead to “increasestivation to learn, greater retention of
knowledge, deeper understanding, and more posititreides towards the subject being taught”.
Successful communities of knowledge-builders treeeffoster social interdependence where
learning outcomes and values are known and direffiacted by the actions of others. In a fairly new
line of educational research which focuses on tiséakand cultural contexts of learning, computer-
supported collaborative learning (CSCL) theorigigea that “it is not so much the individual student
who learns and thinks as it is the collaborativaugt’ [34].

To establish community and the “mutual knowledgestual beliefs, and mutual assumptions”
that are essential for successful communicatior], [B8am members must find and accumulate
common groundi.e. the joint basis of mutual awareness, inteaesl agreement required for short-
term contribution and negotiation of shared una@erding [34]). In doing so, individuals can build an
“affective structure” based upon the processedfitiion (i.e. a propensity for getting in touatith
one’s team), impression formation (i.e. the indidting impressions of one’s co-members), and
group awareness (i.e. up-to-date awareness of awimember roles and activities) [28]. The
fledgling social and working relationships creatah then be developed and explored further; a
process seen as vitally important at the outset miultidisciplinary collaboration where participant
tend to have little basis for shared understanfB6g

In Newcastle and Durham University’s understandifgctive learning (the implementation of
which | will discuss in detail in Chapter 3), stutie posses a greater control over the subject matte
they are taught, the teaching and learning ressutey use, and the learning methods they employ

[37]. Through the use of new learning environmeamd the application of loosely scaffolded and
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challenging problem-based pedagogical approachedersts take control of their own educational
experiences and collaboratively construct and skaosvledge, explore ideas and concepts, develop
workable solutions, and take time to reflect upbairt learning. Respectively, these actions map
directly to the middle-tieapplicationandanalysislevels and the higher-ti@valuationandcreation
levels of Bloom'’s taxonomy [38]. Furthermore, byctfissing on autonomous, realistic, experiential
learning (or “learning by doing”), “higher-orderiking skills” and “deep understanding” [39] are
emphasized with outcomes and transferable skikvaat to the workplace and natural complexities
of the real-world. In turn, students are able ejpendently learn new skills with a sufficient eglou
grasp of concepts and principles to “bring thenbéar on new problems and situations” [40]. Thus,
adoption of an active learning strategy in highduaation represents a necessary shift towards a
more learner-oriented educational philosophy inclhétudents are the “chief-agents” [19] in the

learning process.

2.24 Digital Natives

Newcastle and Durham University’s approach to actearning is predicated upon the assumption
that modern students possess a natural inclinatiwmards information and communication
technologies (ICT) and are completely comfortabithwheir use. As described by Prensky, this so
called “digital native” generation — referred tocasionally as the Net Generation or the Y
Generation — are fluent in the language of comguaed are held to be active, experiential learners
proficient in finding information and interactingittv others via technology [41]. The literature now
features a wide range of research which concuts this contention, demonstrating that students are
inherently inclined towards use of technology am@ tnternet within both their private and
professional lives [e.g. 42, 43, 44]. Moreoveraimecent study by Sparrow et al., users of ICT are
becoming “symbiotic” with their computer tools, twing into interconnected systems that
remember less by knowing information than by knamivhere the information can be found” [45].
In HE contexts, digital natives are adept at prsicgsinformation rapidly, “are fascinated by new
technologies”, prefer “experiential activities”,cathus “gravitate toward group activity”. Combined
with a low tolerance for lectures, today’s studethisrefore rely heavily on technology to access
information and carry out social and professiomagriactions [46]; they are aware of the obvious
benefits of ICT and are “clamouring” for new techogies to be integrated into their education [45].
Consequently, researchers now stress that uniydesiiers should view ICT as a means for re-

engineering a curriculum based on new collaborative constructivist pedagogies [48].
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2.3 Active Learning Experiences

Employers have long emphasised the importance whaxiing academic learning with vocational
skill development [49, 50]. To succeed in an inshegly competitive and globalised labour market,
graduates must be seen to be highly adaptableesmpdmsive to change. This holds particularly true
in computing-related disciplines where regular reathgical, organisational and social change — in
addition to the complexities of developing mode@TI| systems — has created the need for
professional graduates capable of working remotglth people from a variety of different
backgrounds and disciplines [15]. In the 2002 UKeyament-appointed SET report (which suggests
improvements throughout the education system), Reliberefore advises that educators improve
the relevance of science and engineering coursgsrave towards a more contextualised learning
approach that involves “group-based learning asl wasl individual skills development” [20].
Similarly, a burgeoning literature also describegsgety of active learning studies which advocate
opportunities for undergraduate and postgraduatgating students to work with a diverse range of
colleagues [e.g. 51, 52, 53]. As well as helpingdimforce theoretical concepts, these studies also
place a strong emphasis on group work and colldiverproblem solving, the educational benefits of
which have been well documented (for example, Rewiidy into educational communities shows a
distinct relationship between a student’s senssoafmunity and their perceived degree of cognitive
learning and course satisfaction [54]).

In the last decade, new forms of communicatiorehewerged with the development of Web 2.0
technologies that have affected all parts of pevand business life. The term Web 2.0, coined by
O'Riley [55], refers to a new generation of Intgrbased, community-centred services and
applications that encourage openness and intenabBtween participants (e.g. blogs, wikis, social
networking sites, RSS feeds, podcasts). Considereddearch exists in the literature today that
exhorts the potential of these systems — and therrlet as a whole — to enhance HE distance
learning, democratise access to educational ressuend “accelerate university students’ learning
and knowledge-building” [42]. For example, a vaster of case studies exist that demonstrate the
ability of e-learning materials and virtual leargienvironments to deliver individualised contendl an
assessment at a time, place and pace that suitsatmeer exist [e.g. 56, 57, 58]. As summarised by
Franklin & Harmelen [59], the University of Leedfers blogs and wikis to staff, the University of
Warwick and the University of Brighton offer persdilogs to staff and students (“in the spirit of
shared academic interest and social community'y),tha University of Edinburgh offers blogs, RSS
feeds and Internet bookmarking technologies tanafitutional members. In the context of global

software development, a number of interesting mebeprojects can also be found in the literature
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that specifically tailor collaborative technologiesthe needs of undergraduate team programming
assignments [e.g. 60, 61, 62, 63, 64]. As sumnuhrigg Nevgi et al., these Internet-based
environments and computer-mediated collaborativéhrielogies are important forums for joint
problem solving, knowledge building and sharingiaddas, especially where students with weak
team-working skills are concerned [65].

As advocates of active learning in HE, ICT natyre¢presents an intrinsic part of Newcastle and
Durham University’s computing programmes. In addfitio technical and professional skills, both
institutions seek to provide students with a “haisiew of technology and learning” similar to tha
suggested by Sharpe et al. (i.e. an approach shabt focussed on content delivery alone but
combines learner self-direction with traditionastimction) [66]. However, due to the co-operative
nature of software development, success is lardependent upon “the quality and effectiveness of
the communication channels established within #anetbpment team” [67], with a good proportion

of problems associated with virtual teams beingad@ather than technical [64].

2.4 Social Learning Per spectives

As | have already discussed, a variety of onlirefpims and collaborative environments currently
exist that seek to facilitate student interactiord @access to both human and material resources.
However, as Bielaczycs [68] and Cho et al. [69]uatgsuch systems often fail to provide the
collaborative depth and social affordances needesgnificantly influence the acquisition, building
and exchange of knowledge. Learning and groupantem are inherently social processes, but the
developers of Internet-based collaboration toolaiiimbly overlook this psychological dimension
(assuming it will occur simply because the envireninmakes it possible) [70]. As reasoned by
Kreijns et al., it is not enough to simply add aufo to an online system with the label “café” or
“lobby” and expect collaborative learning to occone must focus instead on the actors in the group
and their specific collaborative needs [28]. Comseqly, a growing body of research is now
emerging in the literature that seeks to demorestitag instrumental role that social interaction and
feelings of connection play in increasing computerdiated group performance and student
motivation [e.g. 71, 72, 73].

As | will discuss later, an established area it tivork now concerns how learning can be
enhanced via computer-mediated social networkingremments — online communities such as
Facebook, LinkedIn and Twitter and Yammethrough which registered users connect with éten
and colleagues in order to explore similar inteyestd activities. By placing an emphasis on social

sharing and user-generated content [74], thess sdee gained a great deal of popularity in recent
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years and, by simplifying the dynamics of buildiagd strengthening relationships, have arguably
transformed the social behaviour and collaborapigtential of individuals and virtual teams alike.
Consequently, researchers now regard online sotilaction a critical and integral part of daily
student life [75].

241 Social Media

Fuelled in no small part by considerable mediangéitte and low entry costs, socially-oriented Web
2.0 technologies — collectively referred tosasial media— have experienced unprecedented growth
in popularity and membership in recent years [#4. a result of this proliferation, the latent
sociability of the Internet has been exposed amdisformed how users think of and use the
technology. Once considered a content resourcereswhrch tool, people are now accustomed to
thinking of the online world as an interactigecial spacg77]. Of course, social interaction and
community organisation on the web are nothing raw,the scale at which people are adopting and
actively using the technology is [78]. Consequenthainstream social media now represents one of
the most important communication channels for imlials, organisations and researchers alike.

Since the release &ixDegrees.conmn 1997, more popular (and far more successfulices
have appeared that allow users to represent theessehd their social networks online. These sites
are all based on the common principle of conneaing) building virtual communities, but also offer
myriad variations around that shared theme. Fadebfoo instance, connects people from similar
education, employment, and personal backgroundsspdge connects people with similar social
pursuits, and LinkedIn connects people with simbasiness and commercial interests. Over time,
however, as users and developers have extendec\aried these services, many of the subtle
variations between offerings have faded somewhas€quently, most services now feature a very
similar set of self-presentation and synchronoysi@sonous communication tools (designed to
allow members to create public profiles, publisbrslistatus updates”, post photos and videos, and
share content with their network). Following theisbtrend, other mainstream online services such
as YouTube and Flickr have also started offeringgrated social networking facilities to encourage
conversation and enhance their core functionalities

Also gaining in popularity and membership are wldogging services such as Twitter which
allow users to compose and openly publish short-iaged messages (up to 140 characters)
regarding one’s current activities, experiences #nulights. Of interest to this study in terms of
student-status dissemination and group-awarenessis uof Twitter generally “follow” other

individuals or groups in order to subscribe to thgidates (called “tweets”). As | will touch on aga
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in Chapter 4, these specific forms of networkinghtelogy achieve a wide variety of social

objectives, from keeping friends, families, andvearkers up-to-date with one’s activities to sharing
information with interested observers and seekimpwkedge and expertise in public tweets.

Following the trend towards convergence describedipusly, these too are technical affordances
which other social networking services have bednkgto imitate; it could even be argued that the
basic “status update” feature is one of the prinadactions of most social networking services.

As is typical of most emerging CMC technologide tsocial web” is a rapidly evolving field
and new products and services appear frequentliurdlly, a great many of the offerings simply
attempt to reproduce the successes of those thatdene before but with an additional focus on a
specific domain (e.g. photography, personal retetiips, employment, business collaboration, etc).
Unfortunately, most of these fail to gain signifitdaraction with users and often fade into relative
obscurity (even reasonably successful services ag@ebq Friends ReunitedGoogle Waveand
Jaikuwere unable to maintain a critical mass of usatstaave since fallen by the wayside or closed
altogether). Despite considerable investment ankebaxposureGooglehas frequently attempted
to create social networking services for a numbdeyears and has arguably failed every time; the
company’s latest offeringGoogle+ seeks to reverse that. However, as both bookrahgking
services such d3eliciousand location-based services sucliragrsquarehave proven, theris room
for different types of social services that “soisi@l unexplored areas of life, but, so far, noneeha

achieved the universal popularity of Facebook.

2.4.2 Social Networks

Gunawardena suggests that constructivist learrangaly take place when students are able to share
a sense of community and a common goal [72]. Sitgjléddaythornthwaite contends that knowledge
is not created in an individual vacuum but in thgriad interactions that occur via one’s network of
connections [79], with “the social process of depatg shared understanding through interaction”
being the natural way for people to learn [80]. Tearner’'ssocial network— the collection of
friends, peers and educators with whom a studdatese and interacts, whether online or not — is
therefore considered central to the theories ofak@d communal constructivism and key to the
efficacy of collaborative learning. However, in thentext of this study, it is the CMC-mediated
online social network that is of most interest.

In [81], Boyd and Ellison define online social wetks as:

Web-based services that allow individuals to (I)stauct a public or

semi-public profile within a bounded system, (2jcaitate a list of other
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users with whom they share a connection, and €y and traverse their

list of connections and those made by others withgnsystem.

Sharing expertise and creating knowledge in agyespecially in distributed online contexts) is
a continuous, reflective process in which membeaustroe strategically aware — at all times — of both
their own and their colleagues’ roles, tasks argpaasibilities [65]. A group’s social network can
thus be considered the primary basis upon whiam ezhesion, trust, common understanding and an
orientation towards cooperation are achieved [Rfleed, the importance of online social networking
in educational contexts is evidenced by many académstitutions that have reported significant
benefits of integrating social media into studemtlp activities; namely the facilitation of trust,
consensus and a sense of community that positefééets both individual and team performance
[e.g. 58, 79, 82]. Student use of social medial$® associated with increased involvement in
campus-wide groups and a greater sense of belongirthe university community [83]; in such
contexts, social networking acts as an importaat for the informal cultural learning dfeing a
student, with online interactions allowing roles e learned, values understood, and identities
shaped [84]. These findings have been mirrorechdtustry where a variety of social technologies
have been used successfully to encourage integratiollaboration, co-ordination, community
building and information sharing among employeespéeially where “digitally native” student
graduates are concerned) [85, 86, 87]. And as theskes suggests, the informal connections created
in such environments return strong payoffs in teohsocial support and access to expertise and
organisational knowledge.

Importantly, many productive “on-task” discussiongeam-working environments occur during
impromptu, informal “water cooler” encounters araswgal conversations [70]. Such serendipitous,
non-task related interactions often involve an aaum exchange of information which can contribute
to common understanding, impression formation,rses®f community and positive feelings of trust
and empathy [28, 88]. As research in both academit professional contexts demonstrates, the
networks of weak ties afforded by these simpleradtons can allow individuals to maintain and
strengthen fledgling relationships with colleag{#¥% 81, 85]. Similarly, social networking siteschu
as Facebook can help crystallise relationships iiight otherwise remain temporary or ephemeral
[86]. Perhaps more importantly, social media alscoarages inclusion and participation from people
with low self-esteem who often present difficultissming and maintaining offline relationships
with their colleagues [81, 89].

From a software engineering perspective, commtinitaand cooperation are an integral and

important part of the team development process $83, To achieve a successful outcome to any
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large scale task, individual programmers and coutors must be aware of how their actions affect
the team dynamic [10]. Naturally, given the specifomain of this work, very few prominent studies
focus on the constructivist uses of ICT and saw&ivorking technologies to support both co-located
and distributed collaborative software developmeétdwever, a number of interesting studies have
attempted to enrich collaborative online systemthvai variety of social affordances in order to
increase active interaction and sharing acrosswarievels of education and employment [e.g. 91,
92, 93, 94, 95]. These studies suggest that theeirfsa of social media and shared online spaces
correlate well with modern social constructivisinting and thus represent an attractive means to
foster student interaction and community buildingpwoject. It is ironic, then, that many educators
continue to regard social networking services dsstiaction to learning, especially as social media
now represents an area of broad interest to em@@eeking to work closely with universities to

shape a new generation of “global graduates” [11].

2.5 Social Measures

Social networks have been shown to play an instntaherole in developing interpersonal
relationships between both local and distributedients. A large body of literature has accumulated
on the dynamics of these networks, including a remdf instruments purporting to measure the
social factors that contribute to their formationdaise. In this section | very briefly explore soofie
the key concepts and measures that will serveftwnrmmy research going forward. Although many
of these works relate directly to distance learningpntend that they also apply equally well te th

context of theActive Learning in Computinigitiative.

251 Social Capital

The termsocial capitalbroadly refers to the perceived levels of inforimat knowledge, resources
and opportunities available to a person or groaptheir network of friends, family, colleagues and
acquaintances [96]. It is embedded in the inforamal professional social structures of both students
[21] and workers alike [97], with large and diversetworks of contacts considered to have more
social capital than smaller, less diverse netw{®B$. Of the two types of social capital descritigd
Putnam [99], it is an individual's “bridging sociedpital” that this study is most interested ip.(the
information and perspectives provided by one’s ‘kwies”). However, “bonding social capital” (i.e.
the resources acquired from close relationship$ Wiends and family) is also important in the

generation of group support, trust and responsgibéind thus can’t be ignored.
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For co-located and distributed communities of pca¢ research shows that members must form
reciprocal and mutually beneficial connectionshiéy are to succeed in their endeavours [100]. To
facilitate these efforts, a number of CMC techn@sdghave been created to encourage and support
team interaction (as touched upon in 2.2). Howewasr,described in 2.4, most platforms fail to
provide the collaborative depth and “sociabilityaded to significantly influence the acquisition,
building and exchange of knowledge in these cortf®, 69]. Conversely, research indicates that
Facebook (and social networking services likergfar better equipped to allow members to accrue
social capital cheaply and easily [e.g. 77, 81,98, Ellison et al. also found that Facebook’'smas
communication affordances are able to maintainsrehgtheroffline relationships, especially where
users will low self-esteem are concerned [86]. Birlyi, Kobayashi states that increased participatio
with Facebook typically helps to build trust andisb capital between both online and offline groups
[101]. I will revisit and explore ways to harnesglanhance Facebook’s collaborative potential (and

its capacity to generate social capital on-projectater chapters.

25.2  Sociability & Social Spaces

Sociability is concerned with how members of an online comtyuiniteract with one another via
CMC technologies [102]. Moreover, the term refarsthe extent to which a technology-mediated
environment is able to give rise to a “sound sosfce” [103] capable of generating social capital
and fostering effective, trusting and cohesive wagkelationships. In the context of this studyske

Kreijn’s [104] definition of a social space:

“...the network of social relationships amongst theup members
embedded in group structures of norms and valugssrand roles, beliefs

and ideals.”

As Kreijns continues, a social space is considérdak “sound” if it is “characterized by affective
working relationships, strong group cohesiveneassttrespect, belonging, satisfaction and a strong
sense of community”. For individuals to recognisalaboration as a valuable experience and
wilfully contribute “tentative ideas” to their commities (and be willing to give and receive
constructive critique), they need to trust and f&eke to one another [105]. A sound social space
therefore determines, reinforces and sustains #iy@social climate with resultant increases in
social interaction, cooperation, support, commitmen group goals, and low-risk open critical
dialogue [105]. The concept of a sound social sphesefore provides an important basis for

describing and analysing the success of an ontnentunity in a collaborative context, from simply
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counting the number of messages exchanged betvarénipants to measuring more complex (and
interdependent) levels of interactivity, trustwangss, reciprocacy, social presence and group

awarenesgthe latter two of which | will now describe).

25.3 Social Presence

Although conceptualised over the years in manyediffit ways by both researchers and practitioners
alike [106], Short et al. originally defined socjakesence as the “degree of salience” of actoemin
interaction [107]. Since then, this popular condegs$ been used to describe the perceived physical
“presence” (i.e. feelings of “being there”) of iftecutors in a variety of online CMC contexts, from
real-time video-conferences to asynchronous distd@arning encounters. More recently, however,
social presence has been extended to provide aafiwh of how online group participants relate to
one another and how willing they are to engagecamhect with others [106, 108]. It is the latter of
these definitions that this thesis addresses: ltiigyafor team mates to project their identitietOp],
disclose personal information, and connect withirtlaeger online networks both synchronously and
asynchronously (an important determinant to pauditon and social interaction [104]). Going

forward, | therefore adopt Jochems & Kreijn’s défom of social presence [104]:

“The perceived degree of illusion that the othethe communication
appears to a ‘real’ physical person in either amigdiate (i.e. real-time or
synchronous) or delayed (i.e. time-deferred or akyonous)

communication episode.”

The more a CMC medium is able communicate verhdl r@on-verbal cues (and thus convey a
range of socio-emotional information), the moreiglopresence that technology is said to possess
[104]. A CMC medium high in social presence alloigsusers to discernibly perceive those with
whom a communication episode can be initiated, iantherefore considered more appropriate for
creating communities of learners [54], conductimgipersonal tasks [110], and building mutual trust
and social influence [111]. Social presence is saide key to promoting collaborative task-oriented
learning and knowledge building, and is a strongdmmtor of overall student satisfaction [109]. As
suggested by Rourke et al., social presence adigates, sustains and supports critical thinking a
makes group interactions appealing, engaging atnohsically more rewarding [112]. Approaching
the topic from the perspective of social learnihgary, Tu further reasons that social presence is

required to enhance and foster the collaboratieegss: “if social presence is low, the foundatiébn o
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social learning, social interaction, does not ot¢ui3]. |1 will introduce more specific measures

pertaining to social presence later in this théStsapter 6).

254  Group Awareness

Group awareness refers to the ability for an ontimeamunity of practice to keep track of the actions
and beliefs of its members. Although taken for tgenin face-to-face work, “up-to-the-minute
knowledge” of group activities — what everyone dage so far, what they are doing now, and what
they will do next — is necessary for effective asliinteraction [114] (research indicates that group
awareness directly influences overall levels o€iiattion and course satisfaction in collaborative
educational contexts [115]). However, distributedrs often only work together for short periods of
time and thus struggle to accumulate the critieabdreness information” required to build shared
understanding around a common goal (establishingimate of group awareness needs time,
interaction and experience of working together [L18hus, as reasoned by Carroll et al., people
must reduce the uncertainty surrounding their taakd one another — by using CMC-mediated tools
to coordinate work [117]. General group awarendgwdances (or group/work awareness widgets
[118]), which facilitate processes of social/woekationships and impression formation, are theeefor
considered of prime importance to modern communitié practice and a necessary part of any
collaborative software tool [119].

Carroll et al. also distinguishes three forms mfup awareness that are inherently linked with the
sociability and social presence constructs desgréalier:social awarenessaction awarenesand
activity awarenesgl17]. With social awareness, a person is consaiduihe basic online presence of
others in their group (i.e. by using simple repnégtve pictures or videos). With action awarenass,
person is able to establish and maintain basic letgye about the current actions occurring in their
group (i.e. who is doing what). And with activitwvareness, a person is able to keep track of
important information pertaining to their groupisna, objectives, performance and progress towards
completion of a shared goal. Beyond these threedpGreenberg also identifies another key type of
group awareness needed for effective collaboratigmmup-structural awarenesg120]. This
important form of awareness encompasses knowlebget geople’s roles, statuses, responsibilities
and positions on issues [120].

Of relevance to this study, research into groupraness in software development contexts has
also found that a lack of ad-hoc communication t&agn awareness between developers can decrease
coordination and collaboration between remote §it&4]. However, contrary to what one may think

given the simplicity of the medium, the study atgmes on to illustrate that developers can achieve
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satisfactory levels of group awareness by simplyitooing the text-based chat contributions and file
uploads of colleagues. Simple group awareness da#ffmes — if implemented correctly — can
therefore represent a low-cost means to encouragilslity in online collaborative contexts.
Accordingly, the group awareness characteristisagfial interaction is now a very active area of
study in its own right, with many researchers a@tiong the necessity for measuring and encouraging
group awareness across all aspects of online acoligibn. 1 will again introduce more specific

measures pertaining to sociability and group awessmater in this thesis (Chapter 6).

2.6 Considerations

As an advocate of active learning in higher edocatthe work that | present in this thesis is based
upon the communal and social constructivist prilespescribed so far. However, whilst embracing
the benefits of these pedagogical approaches, dlsmrequired to recognise and consider the wider
implications of their use. For example, practitimmdérequently voice concerns that collaborative
learning techniques require considerable additioegurce [122] and costly flexible learning
environments [123] (not to mention sophisticatéhetconsuming approaches to assessment [124,
125], which | will touch upon further in the nextapter). Fortunately, the work discussed in this
thesis made considerable advances in resourcesgmowvand cost-reduction by employing student-
owned equipment and free social networking tectgieto Although the availability and accessibility
of computing equipment should not be assumed [1tP@],falling cost of personal technology and
high-speed Internet access has steadily negateyl afahe resource-provision arguments present in
the literature [42]. However, to mitigate any reniag device ownership concerns and thus maintain
parity between students, it should be noted thatitbrk presented in this thesis was supported by a
“standard” set of public computing resources ahgaartner institution.

Researchers have also warned in recent yearmtrat of the assertions put forward with regards
to digital natives are done so with little empitieaidence [e.g. 127]. Although one must always be
careful of acting on generalisations, my experiertcedate — and the work presented in this thesis —
support the evidential assumption that modern stisdare highly adept at using CMC technologies
(especially in computing-related disciplines). Thiuagree with Selwyn [42] that researchers need to
take a broader view of technology adoption in etlanaand consider how students embrace and use
ICT systems in the real-world (as opposed to wklacational theorists believe students potentially
could— orshould- be doing with that technology).

However, it is important to consider that studemts are successful in face-to-face situations

may not necessarily be so in virtual environme®s],[ and may naturally resist replacement of
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traditional student-to-student contact with Intérbased alternatives [128] (especially if the
environments concerned are ordinarily used fore@mnal purposes [75]). As Jonassen notes, the
sole use of computer-mediated communications filalsoration may amplify existing insecurities
and prevent individuals from participating openlydafully [129]. Virtual teams may also have
difficulties interacting due to reduced social cuyés], lack of immediacy [129], and increased
“information overload” [130], privacy concerns [13132] and misunderstandings. As | agree
wholeheartedly with Jones & Lau that “pedagogy eatthan technology should lead the learning
experience” [133], it is therefore important to edhat my efforts to encourage team collaboration
via social media were designedartendandenhanceraditional face-to-face encounters rather than
replace them. Indeed, although opinions are mixedhe academic implications of using social
media in education, research nevertheless indith&tshey are best implemented asipplemento

face-to-face contact [17, 134].

2.7 Summary

Worldwide adoption of information and communicati@ehnologies has transformed the industrial
society of yesterday into the knowledge-driven ecoy that we live in today. In the global
communities and labour markets that have arisem fittat transformation, UK graduates are faced
with a variety of challenges posed by an ever-iasireg over-supply of highly skilled, low cost
workers from developing economies (in addition toeaessive economic climate and shortage of
jobs closer to home). This is particularly truel@T-based sectors where the internationalisation of
business now requires graduates that can embractethnological and cultural demands of 21st
century commerce. Multi-cultural and cross-domaant-working skills and an ability to manage
complex interpersonal relationships are the mostcbaf the “global competencies” students must
possess if they are to operate successfully i teisen fields. It is therefore the responsibitify
educators to respond to the growing global demamd“Knowledge workers” and thus prepare
students for the realities of working in this higlstbmpetitive environment.

In Chapter 3 | will go on to introduce thctive Learning in Computingnitiative, a multi-
institutional collaborative effort established toceurage and support active learning techniques in
higher education. By extending traditional stageo tundergraduate group-working projects to
include a collaborative cross-site perspectives ithitiative sought to enhance the student educatio
experience by aligning teaching and learning out®mith the transferable skills sought by today’s
software engineering industries. Touching on facitirovision and student technology ownership, |

will continue to build on the work and key conceptsiewed in this chapter before moving on to
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explore the application of technology and sociadimeén student/team communication strategies.
Following this, | will go on to investigate the eéits of augmenting undergraduate group project with
emerging social networking technologies and simggaffolding techniques that encourage group

awareness, communication, and the building of $ceiaital.
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Chapter 3

Active Learning in Computing

3.1 Introduction

Active Learning in ComputinfALIC) was the firstCentre for Excellence in Teaching and Learning
(CETL) project for Computing Science in England§13eginning in 2005, this five year initiative
was a collaborative effort between a consortiuniNofth East HE institutions: Durham University,
Newcastle University, the University of Leeds, amds Metropolitan University (providing a broad
representation of the student population and thietyaof software engineering curricula availabie i
the UK). Lead by Durham University and financedHiyFCE [136], the project’s primary objectives
sought to enhance student engagement with the aorgmeience curriculum by placing a far greater
emphasis on both industry-relevant group work amtbpendent problem solving. In particular, the
CETL-ALIC project attempted to address the emergiognmercial adoption of global software
development (GSD), a practice whereby distributédifal teams” [137] collaborated across spatial,
temporal and organisational boundaries to desighdavelop a variety of software solutions [138].
Importantly, the GSD approach to software engimgetiad been shown to offer a number of
business benefits including improvements in efficig time-to-market, access to specialised labour,
and reduced development costs [17, 18].

As Last describes in [17], multinational corpovas such as IBM, Oracle, Microsoft, Sun and
Lotus all now depend on distributed virtual softevalevelopment teams to function competitively.
To emulate this growing trend and thus equip sttelevith the skills necessary to work in this
environment, Newcastle and Durham partners extetideid “traditional” undergraduate software
engineering modules to include a year-long, intstiutional group programming exercise (before
the CETL-ALIC partnership, software engineering wasght in a manner consistent with other HE
institutions, with lectures, practical lab sessiand individually focussed assessment dominatieg th
curriculum). Forming the basis of this study, loaatl cross-site teams of students were invitedto a

as “virtual companies” and work together to devedowide range of software products for national
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corporate clients. A detailed discussion of thisrkwancluding the various collaborative projects
undertaken by students, will now follow in secti®2. Section 3.3 will then provide an insight into
facility provision at Newcastle and Durham Universpartner sites, followed in 3.4 by an
investigation into student technology ownership &wmtdrnet usage during the 2008/09 and 2009/10

academic years.

3.2 Software Engineering Team Project

The software engineering team projects at both Nstle and Durham universities were compulsory
second year modules designed to provide participasitudents with a practical and authentic
experience of large-scale software developmenstaSread over the course of an entire academic
year, geographically distributed learners from sedie range of backgrounds, disciplines and
abilities were brought together to work on complard substantial assignments created in
cooperation with local industrial partners. Colledtong in small teams across sites (geographically
separated by 18 miles), students had to take resglity for their own learning and time
management, thus facilitating a shift towards fahér levels of active learner engagement (where
knowledge could be obtained by creating, shariogaraunicating and problem-solving rather than
by passive listening) [135]. From a vocational paif view, this approach served to introduce a
strong real-world perspective to the project, pdowy students with a valuable insight into the
challenges faced by companies competing in a glofelket. In addition, the project afforded
Newcastle and Durham universities the broader dppity to evaluate new pedagogic approaches
and collaborative technologies that could be useddter local and cross-site team interactionHwit
potential implications extending far beyond the pe®f this study and the academic remit of the
CETL-ALIC partnership).

Naturally, the complexity and authenticity of gpoassignments, in addition to the choice of
industrial partners, ultimately determined the ismalof the project and thus dictated how students

responded to its educational aims, as | will nogcdss.

3.21 Learning Outcomes & Project Mandates

As previously touched upon, the wider objectiveshef CETL-ALIC initiative sought to address the
growing trend and increasing commercial adoptiorG&D, a practice whereby software products
were collaboratively designed and developed by $ear multi-disciplined and geographically

distributed domain-experts. In particular, this w@ought to extend the traditional HE computing

25



curriculum to include a realistic simulation of GSEhus providing students with experiences
significant to the requirements of employers. Itjeéedustry leaders frequently voiced concerns that
students were leaving higher education deficientifal soft skills [49] and often emphasised the
need for graduates to possess more vocationatlyast knowledge and business acumen (contrary
to the widely accepted view that university edumafproduces graduates capable of performing in an
“intelligent way outside the confines of what hasb taught in formal courses” [50]). In response,
the CETL-ALIC cross-site software development attiwas designed specifically to extend
traditional didactic teaching and assessment appesato both focus on and encourage the
development of critical soft/transferable skills.

In particular, via the application of problem-bdséarning [139], the cross-site project
endeavoured to provide students with critical eiqrexe of multidisciplinary team-work, strategic
thinking, leadership, independent problem solvadgptability, professional communication, conflict
resolution, requirements engineering, product destgsting and project management. Mapping
directly to the intended aims and learning outcomfethe group programming activity as a whole,

the project thus sought to provide participatingdsnts with:

» practical experience in the design and implemestiadf a large scale software system

 first-hand experience of professional software giesind development methodologies

» awareness of complex professional issues suclhogscpmanagement, quality assurance,
team structure and task allocation/delegation

» an appreciation of the need to fulfil an approjgriatle within a team and to work
responsibly and considerately with others

» practical experience in independent problem solaing the use of one’s own initiative

 the ability to correctly apply particular skills tee job at hand

» the ability to objectively evaluate personal leagnobjectives and monitor progress

» practical experience of document preparation acldnieal report writing

» critical self-evaluation and peer evaluation skills

» an ability to present findings and results.

To achieve these learning outcomes, diverse teafmgtudents from Newcastle and Durham
universities worked locally and cross-site to sateenplex yet authentic “real-world” problems, the
success of which depended on efficient project meament and carefully considered team
communication strategies. Each specific projecigassent (or mandate) was designed so that all
students, regardless of institutional affiliatior olegree course, needed to work together

professionally in order to achieve the module’seathiyes.
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Mandates were open-ended and initially based emafuirements of fictitious “clients”. Later, to
add more realism to the project and introduce aeategf relevance to the professional lives and
aspirations of students, the client role was umdern by a number of genuine industrial partners and
top graduate recruiters (examples inclu@M, Accenture and Proctor & Gamblg. Mandates
differed from year to year and ranged from a sumpigin logistics program to a mobile geocaching
application capable of collecting positional infation from GPS and Wi-Fi access points. A brief
summary of all CETL-ALIC project mandates set dgrthese five years can be found in Table 3.1

below.

Academic Year Project Mandate Overview

2005 - 2006 Student teams were invited to collabha@lg develop a mobile
“digital assistant” for a fictitious holiday compabased in the
North East of England. The client, seeking to midegr holiday
offers more attractive to customers, required a P&Anobile
phone-based application that was capable of pnayidsers
with relevant and interesting information on spiediliday
destinations. This initial project was designedrauiily to
assess the feasibility and benefits of the CETL&\tross-site

collaboration.

2006 — 2007 For the second year of the projeatnsesere asked to develop
a software solution for running enthusiasts whiat the ability
to record routes and monitor performance over digand
time. Designed to operate on mobile devices witlsGP
functionality, students had to develop a desktq@ieation with
a back-end database (to manage training schedalés, plans
and statistics) and a front-end GUI with advanced

mapping/graphing capabilities.

2007 — 2008 Working with Proctor & Gamble as aremxal “advisor”,
teams were asked to design and develop a suppiy Iclagstics
program that could plan and track product delivermeaximise
efficiency, and keep stock inventories at an optilezel. Order
fulfilment, delivery, reporting and stock level wamg systems

were also requested.
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2008 — 2009 Working as direct contractors for IB&ms were invited to
collaboratively create a virtual geocaching ganreuse on
mobile device$s Using GPS and/or Wi-Fi access points, the
game was required to direct users — via the shadeage
possible — to specific real-world destinations. bjaorival at
those locations users would receive a virtual pigzeheir
efforts (the form of which was left open for stutteto explore).
Back-end systems to support user profiles and the

creation/hosting of new caches were also expected.

2009 — 2010 (a) Local Newcastle teams were tasikdBM to create a virtual
campus application to help new students navigate tay
between university buildings and useful shareduess (e.g.
computing clusters and vending machines). The soéw
solution was expected to interface with departmesttalent
timetables (available online) and work on moderrbiteo

devices equipped with GPS technologies.

2009 — 2010 (b) Working in collaboration with pretdevelopment staff at
Lego Denmark, a team of Newcastle students wageithto
work internationally with a team from Aarhus Engnieg
College to develop an “educational game” using Lego
Mindstorms. Given the expertise of students, it was also
expected that new Lego prototype components/semsarkl be

developed and programmed during the project.

Table 3.1: Overview of CETL-ALIC Project Mandat28(5-2010)

Based upon the experiences, research and comribudf this author, the remainder of this thesis
will concentrate primarily on the four academic ngebetween September 2006 and July 2010 with a

focus placed on the Newcastle University perspectiv

2 Geocaching is a popular outdoor activity in whigticipants use GPS systems to “treasure-hunt”
hidden items (caches) placed in specific locatlmnsther players.

% Lego Mindstorms is an advanced form of roboticd.dg addition to standard Lego “bricks”, a
programmable unit can be used to monitor and cbatrange of sensors and motors (from touch,
sound and light detectors to Wi-Fi transmittersneeas and multi-speed servo motors).
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3.2.2 Module Structure & Team Formation

In the five years that the CETL-ALIC software erggning group project took place, 557 level 2
Newcastle University students have participated dadition to over 200 students at partner
institutions). All were enrolled on a number of qmuting programmes including single honours
Computing Science, Software Engineering, Informrat®ystems, and Natural Sciences, with the
software engineering module being common to alkifuthe first four years of the exercise, teams
of students from Newcastle University were pairdthvgimilar teams from Durham University to
create a number of “companies”. On average, 12 eoiep were formed each year containing 10 to
16 students each (6-10 from Newcastle University 446 from Durham University). To ensure a fair
distribution of programming skills throughout, amol give each company an equal chance of
delivering a satisfactory end product, group mersiier was largely based on performance and
achievement in relevant software engineering ctasdaring level 1. Furthermore, as each
participating degree course presented students sp#tific skill sets, representatives from each
discipline were evenly spread across teams (reptiagea true emulation of GSD practices).

Each company then had one full academic year ¢xppately 33 weeks; 24 contact, 9 non-
contact) to complete the shared assignment allddatehem — a complex and multifaceted project
which required each participant to independentljaborate and communicate with local and cross-
site team mates. To encourage an even distribafidarge-scale tasks between teams, two distinct
and complementary system parts were defined ipraject mandates (e.g. a mobile application and a
desktop application, or a database and a front&d¢). In order to provide continuous/formative
assessment and feedback [140], a number of shaeatlides spanning both semesters were specified
for both major individual and team deliverablese(§able 3.2 overleaf for an example; subject to
minor differences between sites). Beyond thesecbaslestones, however, each company was
expected to define their own organisational stmestuand software design methodologies and then
self-manage all stages of the development prodess (iaising with the client and encapsulating
design requirements through to the implementatiotggration and testing of their final software
systems). To ensure each team worked towards dladt and to spot any problems early on, formally
supervised meetings were organised locally evergkwauring term time. Staff members, PhD
students or third year undergraduates monitoreding=eand, in all instances, observed and assessed
a team'’s effectiveness rather than guided the stade

As | will touch upon again in Chapter 8, the parthip between Newcastle and Durham
universities concluded prematurely at the end @8209. As a result, the final year of the projdct a

Newcastle was conducted mainly with local teams @ismaller cohort of students participating in a
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focussed international cross-site experiment wigihiis Engineering College in Denmark). Despite
a slight change in format and scope, however, ticeessful outcomes and good practices developed
during the first four years of the project servediirectly inform Newcastle University's approach t
team formation and assessment in the final yeaicfwhncidentally, it has continued to do ever

since).

Deliverable Submission Deadline Scope
Skills/Strengths Assessment  Semester 1/Week 2 Individual
Team Structure Semester 1/Week 3 Team
Project Preparation Essay Semester 1/Week 4 Individual
Team Contract Semester 1/Week 5 Team
Draft/Interim Specification Semester 1/Week 8 Team
Interim Team Report Semester 1/Week 9 Team
Peer Percentages 1 Semester 1/Week 9 Individual
Final Specification Semester 1/Week 11  Team
Interim Design Document Semester 2/Week 3 Team

Demonstrate Interim System  Semester 2/Week 5 Team

Final Design Document Semester 2/Week 7 Team
Submit Final System Semester 2/Week 10  Team
Demonstrate Final System Semester 2/Week 10  Team
Final Team Report & Log Semester 2/Week 11  Team
Peer Percentages 2 Semester 2/Week 11 Individual

Individual Report & Log Book Semester 2/Week 12 Individual

Table 3.2: Example Individual and Team Deliveralfidewcastle University 2009/10)

As hypothesized by Strijbos et al. [141], func@ibrroles stimulate group coordination and
cohesion. However, although the CETL-ALIC partngrsintentionally distributed a range of
specialisations across teams, the actual choiceindividual roles were ultimately chosen
democratically by the students themselves. To legph participating institution encouraged students
to consider their various skills prior to choosiagole (which they did in their first formal team
meeting). At Newcastle University, for instancegte@articipating student was required to complete
a critical self-assessment of their perceived pnnand secondary strengths (based on the Belbin

team role self-perception inventory [142]). Thisple questionnaire — and an assignment requiring a
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short discussion of its outcome — helped studentmect their knowledge and skills to the various

stages of the software engineering process, tHosvin them to choose the most suitable role

available. However, as the project evolved and nasieen problems developed, students naturally
found that their roles changed or expanded.

As discussed by Devlin et al. [143], the large onigy of Newcastle University students adopted a
role that matched their primary skills and stresgthnterestingly, although few students initially
sought power or status within their teams, manyseh@ managerial or leadership role, motivated,
according to their final project reports, by a dedd gain experience and improve confidence. This
autonomous approach to role selection also encedrsiydents to consider the types of employment
they would like to pursue upon graduation (as Destates in [143], graduates typically undervalued
soft skills and often ignored employment opportiesitbased upon them). Accordingly, by the
midpoint of the project, most students recognideat their respective roles — whether chosen or
allocated by a team leader — represented a valugig@rtunity to strengthen any weaknesses
identified in their skill assessments.

In terms of team organisation, students generadlypted a hierarchical structure — or a variant
thereof — in which a team leader made decisionsdetefjated tasks to specific team members (some
of which had also adopted sub-leadership roles, ahigf programmer, documentation lead, head
tester, etc.). However, given the nature of thggmtoand its participants, teams generally evolaed
more egalitarian approach over time, democraticaliking important decisions during formal and
informal team encounters. As one would expect, marganisational structures also changed
dynamically depending on project demands, withigigents taking on roles fluidly in response to
the tasks at hand and the problems experienced.

In formally monitored team meetings, where pgpticits were expected to report on and openly
discuss one another’s work, the team leader usaatlyd as chair with the team’s secretary handling
administrative tasks (i.e. room booking, agendgaration, minute taking, etc). Regular cross-site
company communications, although mandatory, wetefgen for students to organise and were not
formally observed. In practice, however, this foofncollaboration was often channelled through a
single “liaison” at each site whose primary roleswa collect and disseminate information between
teams. Although understandable given the percediffitulties in communicating with a remote,
unknown team (as | will discuss in the next chgptibis approach effectively shielded the majority
of participants from an important aspect of thdatmration.

During the first five weeks of each project yeaNawcastle University, traditional lectures were
also used to revisit professional software develpmmethodologies and project planning

techniques taught previously at level 1. These lyediour-long lectures were designed to place
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students’ project work in context and highlight ionfant, relevant concepts that would apply to their
work going forward. Although no formal lectureslaboratory sessions were organised beyond this
(apart from timetabled student meetings which ddext across partner sites), time was set aside for
a number of guest lectures by industry leadersraleant employers. In all, a participating student
at Newcastle University was expected to commit@0 Bours of study to receive 20 credits (72 hours

of lectures/meetings and 128 hours of self-direstedy).

3.2.3 Assessment

Before 2005 and the focussed efforts of the CETLAproject, Newcastle University’s software
engineering module had naturally evolved — as altre$ changes in industry and GSD trends — to
have a strong team-based focus. Similarly, most wi&ersity computing departments provided
students with a similar, basic experience of teased software development. However, the
opportunity to adopt cross-site collaboration wargly taken [144], despite research that indicéted
significant educational benefits [39, 145, 146]clswndertakings were often seen as being overly
difficult to put into practice; prohibitive issuesich as curriculum opportunity and cohort size were
of particular concern. Perhaps more of a problers the complicated issue of assessment, in which
the effectiveness of a student’s team-contributivage often deemed too complex to convert into an
accurate and fair grade [144]. Due to the signifigaand contentious nature of this issue, alternate
streams of CETL-ALIC research were established Xploge and investigate more reliable and
academically rigorous assessment techniques [¥87,149]. Informed by the results of this work, it
was decided that there would be no exam for théwsoé engineering project at Newcastle
University, with achievement based primarily onanbination of formatively assessed individual
and team deliverables.

A student’s marks were largely determined usimgaduct of individual assignments (35%) and
team deliverables (65%). As described in Tablep@eiously, these included continuous reflective
reports, team-based software engineering docuni@mtéd.g. design specifications, project plans,
testing evidence, end-user literature, etc.) andcaurse, the final software solution. Group
presentations and live demonstrations were alswatd marks. To mitigate the risk of unequal
contribution within a team, students were requiredt the mid and endpoints of the project — to
democratically allocate their local colleagues @&€ip percentage” (a value that represented each
student’s contribution to the team effort). Contitibn matrices were also submitted with each team

deliverable to allocate specific credit.
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Thus, a student’s final grade was a product oividdal marks and team marks weighted using
“peer percentages” and “contribution matrices” daxussed in detail by Devlin et al. [147]). Marks
were adjusted one last time to take into accowedliack from monitor observations recorded during
weekly formal team meetings (ultimately expressea draction of total team effort). This final step
helped to ensure that intangible achievementsaddition to individual and team deliverables — were
taken into account (e.g. professional demeanoulingmess to participate, leadership effectiveness,
etc.). Although collaboration represented a minipet of the total marks available (marks depended
on how well students evaluated and analysed tkaimtworking experiences, not on how good or
bad their actual communications were), participawere made very much aware that peer-
percentage, contribution matrix and monitor-obsgowaweightings would all adjust any final grade

awarded to them, effectively penalising poor teataraction and lack of professional decorum.

3.3 Technology Provision

Supporting and encouraging collaboration betweadesits — both locally and cross-site — involved
the wide-scale use of a variety of CMC technologiasiging from custom-built, fully-equipped
video-conferencing facilities to simple e-mail disttion lists, forums, file repositories and shre
wikis [150]. In addition to video-conferencing farross-site communication, e-mail was also
recommended in the early stages of the projectdfeseminating important information between
company members; as suggested by Fussell [15&fpriesented a simple yet effective means to keep
team members aware of each other’'s work. Othearlgothtive technologies provided weBkype
Subversionan open-source version control system allowinglents to share their code) aN&ESS
(Newcastle E-learning Support System, a web-basedsework submission and Virtual Learning
Environment (VLE) developed by Newcastle Universifhe supporting technologies selected were
largely influenced by real-word industrial softwagrgineering practices where CMC technologies
acted as the primary and most cost-effective medEnsommunication for geographically and
temporally distributed virtual teams [17].

Durham University’s impressive “Techno Café” wagated to provide student teams with a
sophisticated, flexible working environment suppdrtby the latest video-conferencing and
communication technologies. Private “pods”, whidfeied teams a comfortable space in which to
collaborate locally and communicate cross-sitetufesl a range of interactive white boards, plasma
displays, in-built tablet PCs, and Wi-Fi accessnpiFigure 3.1 and 3.2 overleaf). Following this
lead, Newcastle University's video-conferencingesi although smaller — featured the same basic

technologies in addition to a number of adjacewnicia” rooms for more relaxed, impromptu and
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informal meetings (Figure 3.3). Where applicalflecess Gridsoftware [152] was used to facilitate

video conferencing between sites, coupling webaamtfonality with file and desktop sharing.

Figure 3.1: Durham University’s Video Conferencifiggchno Café”
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Figure 3.2: Durham University’s “Techno Café” Pods
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Figure 3.3: Newcastle University’'s Video ConferengcBuite

In all, a significant amount of resources wereested in technology provision for the CETL-
ALIC project, both in terms of initial capital oaf and dedicated service personnel (most in-house

technologies — especially video conferencing faesi— were time-consuming to set up and required
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frequent maintenance and support). Unfortunatedy, w&ill discuss in the next chapter, a lot of this

expenditure did not always offer the return on stagent that the partnership had envisaged.

3.4 Technology Ownership Survey

Fostering and maintaining student communications th@ most challenging aspect of the CETL-
ALIiC cross-site project. Despite considerable imwesit in technology and infrastructure,
participating students continued to report sigaificproblems with facility provision, availabilignd
reliability. These problems were exacerbated dutirecourse of the project as facilities aged and
quickly became redundant. At the same time, howgwersonal computing technology and mobile
devices with fast, reliable Internet access wereobréng increasingly affordable. Consequently,
during the latter years of the CETL-ALIC initiativé became very much apparent that students
possessed a far higher standard of CMC technologly Newcastle and Durham universities were
able to provide.

In my own attempts to promote student interactiogroup programming contexts, | recognised
the opportunity that the growth of personal, In&tranabled computing devices represented. By
utilising student-owned desktop computers, lapttgisiets, netbooks and mobile phones on-project,
partner institutions could move away from a traditil “provider-centric role” towards a more
personal model of education where private technetogupport and drive the collaboration and
learning process [66, 153]. However, before | cquidsue this avenue of research further, | had to
ascertain the extent of personal ICT device owrnprshNewcastle University’s student population,

as | will now discuss.

3.41 DataCollection

A basic paper-and-pencil self-report survey ofr@lv entrants to computing-related programmes in
2008/09 and 2009/10 was conducted (a sample qoaesiie is provided in Appendix B). Later
extended to assess social networking trends, ihiples questionnaire sought to determine the
functionality and uses of mobile devicesgularly carried by students (in addition to whether
students would be willing to access online learniegpurces and collaborative environments using
them). Performed during the first week of each aoa@d year, printed questionnaires were
distributed in level 1 lectures to ensure a highpomse rate (undergraduate students were often

inundated by electronic surveys and response vaes traditionally very low).
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3.4.2 Reaults& Discussion

Surveys were conducted as part of this study betv2088/09 and 2009/10 with results summarised
below. A very good coverage of each year’s intakes wbtained with 125 respondents in 2008/09
and 108 respondents in 2009/10. All participantseyed were enrolled on full-time, single honours
Computing Science and Information Systems prograsnateNewcastle University, represented by
87.5% male and 12.5% female undergraduate studentss both years with a mean average age of

19.63 (standard deviation 1.81).

2008/09 (n=125)  2009/10 (n=108)

Do you personally own any of the following computing technologies?

A laptop/tablet computer 114 102
A desktop computer 79 58
A games console 88 72
Internet access 114 108

If you regularly carry one or more mobile deviceswith you, what
featuresdo they have?

Telephone/SMS 123 108
Internet browser 49 84
Application platform or PDA 85 78
Music or Video player 113 72

Table 3.3: Student Technology Ownership (2008/0392(D)

In both survey years described in Table 3.3 aballeparticipating students reported that they
personally owned and used either a laptop/tablenpeter (approximately 91% and 94%
respectively) or desktop computer (approximatelyo6d8nd 53% respectively), with the rate of
Internet access increasing from 91% in year 1 t0%0n year 2. Although this is perhaps
unsurprising given the nature of the responderiissen degree programmes, it also suggests parity
and equality of technology-access between stud@mis largely negating any provision concerns
expressed in Chapter 2). These findings also stipgper work of Selwyn [42] whose research
indicates that the proportion of HE students compsed by their reliance on shared public Internet

access facilities is steadily diminishing.

37



Also of relevance to this study, the ownershipnobile telephones increased from approximately
98% in year 1 to 100% in year 2, with mobile In&traccess rising from 39% to 78%. With respect
to mobile technologies, | did not seek to make disyinction between the various types of device
owned and carried by students (of course, the teestriongly suggest that the reported functionality
is integrated into mobile telephones). Instead,otutsed on the various features and CMC
capabilities of their chosen devices (describetliahle 3.4 below) which showed a steady increase in
Internet browsing and associated technology usedicting, no doubt, with the marked growth of
“smart” phones). Over 59% of 2009/10 respondentssessed and actively used a mobile device
capable of browsing the Internet, an increase afntitan 20% over year 1. Interestingly, this seems
to have occurred at the expense of traditionaleva@iglls and text messages with both exhibiting a
small decrease (approximately 12% and 6% respégtive

In year 2, mobile access to e-mail and online alogetworking services (e.g. Facebook and
Twitter) increased by approximately 20% and 16%peetively, with 37% of respondents reporting
that they use mobile applications (or “apps”). Asaside, a large number of respondents also used
their mobile devices for listening to music, watadhivideos and, perhaps more predictably, playing

games.

2008/09 (n=125)  2009/10 (n=108)

Do you regularly use a mobile device to do any of the following?

Make or receive voice calls 119 90
Listen to music 83 83
Access the Internet 49 64
Watch videos 35 45
Play games 68 72
Send or receive e-malil 30 48
Blog and/or forum posts 13 23
Update Twitter or Facebook 28 42
Send/Receive instant messages 42 31
Download learning content N/A 12
Send or receive text messages 118 96
Use apps N/A 41

Table 3.4: Student Mobile Technology Usage (2062@®/10)
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Supporting the widely held assumption that theerimét is a prominent part of many young-
peoples’ lives [42], students surveyed in this gtedent a considerable part of their learning and
leisure time online. As can be seen in Table 3l6vibeover 47% of respondents at the start of the
2009/10 academic year reported that they usedrtegniet more than 4 hours every day, with a
further 41% reporting daily Internet usage of betw@ and 4 hours. Representing a small growth on
the year before, these figures indicate that stisd@nmested an increasingly large part of their oay
online activities (although no differentiation iade here between recreational and academic use).

As part of my work to foster team interaction awnmunity building on-project, this level of
online activity thus represented an important piiéopportunity to provide students with additibna
tools to assist and encourage communication angpgaaareness. In support of those efforts (and in
response to an additional question asked durin?@@/10 survey), the number of students who
reported that they would be willing to access alproject-related social tools was approximately
70%, with a further 18% undecided but open todtssideration.

2008/09 (n=125)  2009/10 (n=108)

How many hourswould you say you spend on the Internet every day?

Less than 1 hour 1 0
1-2 hours 20 13
2-4 hours 41 44
More than 4 hours 63 51

Table 3.5: Student Internet Usage Statistics (20@&009/10)

Replicated across CETL-ALIC partner sites in anocomparative study [5], the findings
presented in this chapter show that the majorityrafergraduate students arriving at university are
equipped with personal mobile devices capable oésging the Internet both on-campus and off (a
trend which appears to be growing year-on-yeardnFtaptop computers to smart phones, these
powerful computing and communication devices ara@exvand carried by students on a daily basis,
thus providing an important alternative channebtigh which learners can access faculty resources
and connect with friends and colleagues. It theeefoade increasing financial and practical sense fo
the CETL-ALIC partnership to explore ways to cdtarand integrate those personal CMC devices

into the group project initiative, as | will go ¢m discuss in the next chapter.
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3.5 Concluding Remarks

This chapter introduced the CETL-ALIC initiative, fave-year inter-institutional research project
established in 2005 to facilitate a shift towards liigher levels of active learner engagement én th
HE computing curriculum. As a major part of thisnwoNewcastle and Durham University partners
extended their traditional team-based software resgging programmes to address the emerging
commercial adoption of GSD. Running over the cowbean entire academic year, participating
undergraduate students were placed into virtualpzomes and encouraged to collaborate both locally
and cross-site to create a variety of complex swi#wsolutions for real-world industrial clients. By
focussing on team work, this approach sought teigaa active interaction between team members
and foster the development of both interpersondhatational skills significant to the requirements
of employers.

As part of the CETL-ALIC group programming inifls, students were given access to a wide
variety of modern CMC technologies to encourage sungbort team collaboration, from purpose-
built video-conferencing suites to virtual learnieagvironments, file repositories, forums and wikis.
However, as the project progressed, it became asargly obvious that students possessed a far
higher standard of CMC technology than NewcastlBarham universities were able to provide. To
gauge the availability and functionality of thestident-owned devices in computing-related
disciplines, this chapter described an investigatiio undergraduate CMC technology ownership
and Internet usage. An important outcome of thiglsthighlighted the fact that the majority of
students arriving at university are equipped witlwerful personal computing devices capable of
accessing online resources and communication ssrvidherefore contend that, by integrating those
personal CMC devices into educational activitiemscfitioners can move towards a more effective
and personal model of education where studentsheie own devices to support and drive their

learning.

3.6 Summary

This chapter presented a detailed descriptioneptdagogic motivations, aims and objectives of the
CETL-ALIC group programming activity. A discussioof the various collaborative projects
undertaken by students over the five-year duratifotine initiative was provided, followed by a brief
insight into facility provision at Newcastle and lbam University partner sites. Finally, | presented
and discussed the results from an investigatiom shident technology ownership and Internet usage
during the 2008/09 and 2009/10 academic years.
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The next chapter will go on to expand upon thiSahstudy and discuss the CMC technologies
adopted by participating students. Following omfrihis, | will investigate the growing use of sdcia
media in student communication strategies and exauhieir potential as a platform for formal team

collaboration and group-awareness.
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Chapter 4

Team Communication Strategies

4.1 Introduction

As part of the CETL-ALIC group programming projat#scribed in the previous chapter, students
were given access to a wide variety of cutting-e@4#C technologies for both local and cross-site
team interaction. In addition to providing a realfld experience of distributed software
development (and the professional communicatiotstosed therein), this approach also represented
an important opportunity for Newcastle and Durhamversities to explore and evaluate technologies
for enhancing student/group collaboration. Unfoatiety, despite considerable investment in
hardware and supporting infrastructure, studentsitimoed to report significant problems
communicating both locally and, to a much largeteek cross-site. In particular, students found it
difficult to determine, even after face-to-face amgieo-conference discussions, what their local and
cross-site team partners were working on at anytiome Coupled with the delays experienced in e-
mail communications (as | will discuss in detaiteld, this lack of interaction frequently led to
duplication of work and increased frustration amsdlation for many students. To help better
understand these issues and, in turn, find waysitgate them, this chapter will investigate the
technologies tried, adopted and rejected by stedmanticipating in the project.

Firstly, in section 4.2, | present and discuss fthdings from an investigation into team CMC
technology use. Then, in 4.3, | provide an overvidwhe general communication issues experienced
by students collaborating on-project, includingreefosummary of the techniques adopted by teams
to overcome those problems. In 4.4 | go on to diesdhe emergence of the social networking site
Facebook during the five-year lifetime of the CEALIC initiative, followed in 4.5 by a detailed
analysis of the increasing impact of that servicet@am communication strategies. Motivated by
these findings, | finally propose in 4.6 the depelent of a social networking tool capable of
harnessing the collaborative potential of Facehtmofoster greater team awareness and community

building across all aspects of the group progrargraitivity.
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4.2 Technology Adoption

As | described in detail in the previous chaptepporting and encouraging collaboration between
both local and cross-site group project participamyolved the wide-scale use of a variety of mader
CMC technologies, ranging from advanced video amfeing suites to simple e-mail distribution
lists, forums and file repositories [150]. In addlit to these facilities, teams were also providétth w
access to communication and information exchangkntdogies such as Skype, Subversion and
NESS (a web-based virtual learning environmentatig students to submit project deliverables and
receive marks and staff feedback). This choiceupipsrting technologies was influenced both by
common industrial software engineering practicesl dme CETL-ALIC partnership’s desire to
encourage student/team interaction across all espédhe group programming activity. However,
students were also encouraged to investigate aed otiser communication and collaborative
technologies as they saw fit, including instant sagéng tools, mobile phones and SMS text
facilities.

In order to succeed on-project, students wereiredjtio utilise their time effectively and learn to
adopt and exploit the local and cross-site comnatiain technologies that worked best for them. To
help students consider and critically review theowes CMC tools available, introductory orientation
lectures were given in the first few weeks of eachdemic year. Paradoxically, the sheer variety of
unfamiliar technologies presented arguably undezthiteam communication strategies and
contributed to a breakdown in student interactim I(will discuss in detail in the following seatjo
Additionally, the considerable costs involved irtaihing and supporting a constantly evolving range
of CMC devices significantly restricted the parsigp’s ability to stay up-to-date with industrial
trends and modern practices. To refine technoldtprings and better focus on the equipment and
groupware systemactually used by students collaborating on-project, the IGBLIC team at
Newcastle University therefore conducted a four yawalysis of the CMC devices and services most
frequently adopted by student teams. Contributta¢he underpinning motivation of this thesis, the

results of that study will now be summarised.

4.2.1 Comparative Analysisof Student Reports

The CETL-ALIC team’s understanding of the CMC tealagies chosen and actively used by teams
during the firsthreeyears of the cross-site project (2005/06-2007)8psed mainly on information
gathered from individual student and team repdite data for this particular study was gathered by

fellow members of the Newcastle CETL-ALIC team apbsented in detail in a joint journal
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publication with this author [1]. Therefore onlybaief overview of the study’s findings will be
discussed here to help illustrate the communicasibategies adopted by student teams during the
formative years of the project. A further, more alled investigation into technology use (as

conducted by this author during the 2008/09 acadgear) will be discussed afterwards.

4.2.1.1 Overview of Methodology

For individual and team end-of-project reportsdetuts were required to reflect on their performance
and learning experiences during the project and tligcuss — from a personal and group perspective
— how well their local and cross-site team commaitidn strategies had worked. Although there was
no formal coding of reports, the communicationstieacof each submission was reviewed for
instances of positive and negative experiences wiltious communication technologies.
Importantly, the assignment outlines and instrungidor both forms of report remained the same

throughout the duration of the study allowing congzans to be drawn across all three years.

4.2.1.2 Findings and Discussion

Firstly, given significant investment in technologyd infrastructure (and, of course, a desire to
emulate modern industrial practices) CETL-ALIC pars were especially keen to encourage
students to collaborate cross-site using videoeraemnicing facilities. This technology was recognised
as a rich form of virtual interaction and a gootlson to compensate for the lack of physical face-
to-face meetings [154]. “VC suites” were therefonandated for weekly company communications
during the first two years of the project (20058836/07), resulting in an initial high rate of
adoption. Unfortunately, most teams only fleetinglged those technologies and very quickly
abandoned them. To explain that rejection, mostesttiteam reports cited poor hardware reliability
and Internet connectivity issues; however, posjgotointerviews conducted by this author also
found a lack of self-confidence to be a significaohtributing factor (I will return to this in 4.3)
Later, in the 2007/08 academic year, the partnerabpted not to mandate any form of
communications technology and thus saw a signifidaop-off in the use of the video-conferencing
facilities. Similarly, the NESS e-learning systeatll into a secondary supporting role early in the
project once its mandatory use was removed (agaimei 2007/08 year).

To fill the communication void created by the odjen of these facilities, teams experimented
with a variety of other technologies such as Skgpé Instant Messaging (both for locabss-site
interaction and the dissemination of documents@tk). Notably, a number of teams also adopted

mobile telephone calls and SMS text messaging donpany-wide communications, albeit only in
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“emergency” situations when information or statyslates were promptly required. As before,
however, although a few teams found some tractidgiin Whose technologies, most inevitably
abandoned them early in the project. In their plasenail was often reported as the dominant
technology of choice for most student teams; it gaisk, convenient, already in frequent use, and
the asynchronous nature of communications requiegd little cognitive effort. However, as | will
return to later, that ease of use came at a pré@eling and responding to e-mail messages was too
easy to defer and considerable delays often oatireéore a message was read and/or replied to. In
some circumstances messages were even ignorecetaktog- usually during times of increased

academic pressure or holiday absence — whichttliel h aid team communication.

422 Level 2 Technology Usage Survey

The results of the three-year comparative studgrieesd above did not paint a complete picture of
student technology use on-project. Post-projectdogroup interviews conducted at the end of the
2007/08 year (which | will discuss in 4.3) indicht¢éhat many of the technologies adopted by
participants were omitted from their reports. Wiggreried on this, students replied that they did not
perceive certain CMC media to be acceptable forfgrafessional communication and therefore
intentionally left such technologies out of forntdcuments. In particular, social networking sites
such as Facebook were often used by students vgoddrproject but were rarely reported due to
their perceived use as a predominantly recreatidoal (despite awareness of large corporate
networks already present and active on those s=)\itiowever, students did state that they would
have formally reported Facebook use more if they kreown “it was okay to do so”. To explore the

on-project uses of social media and provide a mmoleist and comprehensive analysis of team
communication strategies, | therefore decided toadoot a more focussed survey of student

technology adoption. As | will show next, the résubtained produced a far more detailed picture.

423 DataCoallection

Conducted after the first semester of work in theé&09 academic year, a simple paper-and-pencil
guestionnaire was developed to ascertain the v@@JC technologies adopted by student teams
working both locally and cross-site. In addition team structure formation and communication
techniques, the survey also sought to determindestuadoption of social networking services
(however, in this section, only the questions peitg to technology use are considered). A five-

page questionnaire (see Appendix B) was printed disidibuted to Newcastle University students
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during formal team meetings. An identical web-bagedstionnaire was also created for cross-site

use with Durham University students.

424 Results& Discussion?

All 12 companies formed in 2008/09 academic yeattiggpated in the survey with responses
received from 63 Newcastle students and 28 Durhtadests. This response rate provided coverage
of 56% and 41% of project participants respectivélil respondents were enrolled on full time
degree programmes and comprised 86.8% male anéclférdale students across both years (mean
average age of 20.46; standard deviation 2.01)veSuparticipants were provided with a list of
commonly used collaborative technologies and wexmpted to select those which they used
“regularly” to interact with both their local andoss-site team mates (see Table 4.1 below andd-igur
4.1 overleaf).

Which forms of CM C do you regularly useto interact with team mates?

Newcastle Uni. (n=63) Durham Uni. (n=28)

Locally Cross-site Locally Cross-site
Mobile Phone 44 18 17 14
Skype 13 41 13 18
E-mail 59 52 22 20
SMS Text Messages 53 14 17 9
Instant Message 39 19 13 10
Facebook 39 27 18 8
NESS 17 2 1 0
Company Wiki 29 24 7 5
Forum 10 11 4 2
Other 2 2 2 2

Table 4.1: Student CMC Technology Use (2008/09)

Supporting the results of the CETL-ALIC projecpsevious comparative analysis of student

reports, e-mail once again played a dominant mldh& communication strategies of student teams,

* To account for small discrepancies between thatsepresented here and those described in [1], it
should be noted that additional late responsdsetaiirvey were received following the latter’s
publication date. For completeness, all responaes heen included here.
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represented by a combined mean average of 89% kindkent adoption and 79.1% cross-site
adoption. Continuing another trend, mobile phona&l &MS text usage received approximate
combined means of 67% local/35% cross-site use7afd local/25% cross-site use respectively.
Unfortunately, no survey respondents reported adoptf the video-conferencing suites at either
institution, although Skype was often used in tipédce for both local and cross-site communication
(with a combined mean of approximately 29% loca ard 64% cross-site use). Wiki adoption was
high at Newcastle as its use was mandated, pgrfiadl assessment purposes but also to provide
students with a central record of their decisidasithermore, wiki technology replaced NESS file

storage, hence the e-learning platform’s markedirdec
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Figure 4.1: Student Technology Use Survey Res2033(09)

One notable difference between earlier findings s investigation is the significant number of
students who used Facebaelgularlyfor both local and cross-site project-related comication. At
Newcastle University, 61.9% of respondents repotted they made use of the social networking
service for local team collaboration, with a furth®.9% adopting the technology cross-site. At
Durham University, 64.3% of students reported loogaé and 28.6% cross-site. These figures
represent a far higher level of social media adwpthan was ordinarily reported in student reports
(very little mention of Facebook appeared in inteteam reports submitted at the same time). In
actuality, | suspect the true amount of regulaisdanedia use to be higher again, but studentsofte

stated that they did not regard off-task sociatriattion with team mates to be a valid form of
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“professional” communication (as | will discuss4, interviews conducted post-project suggested
that all respondents used Facebook at one timeher ¢o interact with team mates locally and/or

cross-site).

Which technology isyour primary method of communication?

Newcastle Uni. (n=63) Durham Uni. (n=28)

Locally Cross-site Locally Cross-site
E-mail 41 44 9 16
Skype 1 16 6 6
Telephone/Text 12 0 4 0
Facebook 4 1 2 0
Face-to-Face 3 0 4 0
Other 2 2 5 6

Which would you say allowsyou to collaborate best?

E-mail 35 25 6 3
Skype 0 16 3 7
Telephone/Text 6 1 1 0
Facebook 5 7 4 1
Instant Message 11 5 1 2
Other 6 4 5
None/NA 0 3 9 10

Table 4.2: Primary/Preferred CMC Technology (20@5/0

This survey also sought to determine each stud@mi:miary communication choices for both
local and cross-site collaboration. In the majodfycases, as described in Table 4.2 above, e-mail
was reported as the primary choice for team/comjateyaction; a combined mean local and cross-
site preference of 54.9% and 65.9% respectively dissovered. Telephone calls and text messages
took second place in terms of local communicaticafggence (17.6%) with Skype representing the
second cross-site tool of choice (24.2%). Whenesitglwere asked which tool allowed them — in
their opinion — to collaborate best with team maggmin the majority chose e-mail with an average
local and cross-site mean of approximately 45.1% 2h8% respectively. Of particular interest, the
emergence of Facebook as a primary and preferresnemication technology suggested a notable

shift in student/team technology adoption. Althougimparatively low when considered alongside
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the dominance of e-mail and Skype, | do again beltbat these numbers were in reality a lot higher,
especially towards the latter half of the actiiiag | will show in Chapter 6).

4.3 Communication I ssues

As touched upon earlier in this thesis, participgtudents at Newcastle University were requiced t
compile mid- and end-of-year reflective reportstioe communication strategies adopted on project —
both individually and as a team — and demonstratappreciation of how their actions, roles and
attitudes affected the software development proessa whole. With particular relevance to this
study, students were also expected to discussammemacnication problems encountered on-project,
both locally and cross-site, and then provide apoant of the tools and techniques adopted to
overcome those difficulties. It is from those s@s,calongside simple team observations, that |
mainly derive my understanding of the problems dialog student teams during the first three years of
the cross-site project (2005/06-2007/08). Howewemnumber of valuable post-project interviews
were also conducted with students to gather additiGeedback on the CETL-ALIC project as a
whole. | will now briefly describe the format angpoach of those interviews before going on to

provide an aggregated summary of student feedback.

43.1 Post Project Interviews

Unstructured group interviews were conducted at ¢destie University in week 12 of the 2007/08
(and later 2008/09) academic years. The primaryl gbaach hour-long session was to gather
gualitative feedback from students on a broad specbof CETL-ALIC project-related topics, from
team formation and communication issues to facpityvision and mandate quality. Although open
to all participants, at least two students wereuireg to attend from each team to ensure that the
experiences of every company were represented5® 2007/08). Chaired by this author, questions
were kept intentionally open-ended to encourage-wayg communication and allow students to
express their opinions freely on whichever topicgttered most. However, a broad framework of

guestions asked:

« How well did students enjoy the project and howldadube improved next time?
» How interesting and challenging did students fimel project mandate?
» How effective and realistic was communication vifih client?

* What lessons did students learn that could helm tinetheir future careers?
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« How well did students get on with their local amdss-site team mates?

* What was the working atmosphere like? Did everybodytheir weight?

» Did students feel a vital part of their team/comityih

» Where students always able to tell what their te@ates were working on at all times?

« |If students needed to contact a team mate immégiatauld they?

» Which roles/team structures were adopted on-prejedthow well did they work?

» How fair was the division of work between sites?

» Which forms of communication technology were addgte local and cross-site
interaction?

* What communication problems were experienced angwh

» Which faculty-provided technologies were\were ne¢diand why?

As instructor contact with student teams was katentionally low during the project, these final-
stage feedback sessions represented a valuabletampoto surface problems and expose latent
issues that affected the quality and learning auto of the project. With the pressure of deadlines
removed, students were able to reflect and focuhemractical successes and failures of the projec
as whole without being distracted by routine, &indifficulties and short-lived interpersonal cacif
(of which there were many). The feedback gathea#iipugh at times anecdotal, therefore served to
confirm my understanding of the communication issegperienced. In turn, the lessons learned
directly informed successive year’'s project manslatechnology provisions, team sizes, pedagogic
approaches, and assessment techniques.

As mentioned, additional post-project group sessiwere also conducted in week 12 of the
2008/09 and 2009/10 academic years. However, afothes of these interviews relate directly to

later studies, | will address their observatiorsasately in Chapters 6 and 8.

43.2 Overview of Student Feedback

Students collaborating on project frequently repadrsubstantial problems interacting with team
mates both locally and cross-site, attributableansmall part to the sheer variety of technologies
provided by the CETL-ALIC partnership. Due to stng initial unfamiliarity with collaborative
technologies (despite orientation lectures designeiditroduce students to the practical benefits of
each facility), many teams attempted to aeof the technologies available to them rather ttien
subset that worked best. Coupled with the cogniéffert required to interact via modern CMC

devices [151], the end result was often a breakdimwteam communications that invariably led to
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duplication of work, increased frustration, andueed team morale and cross-site relations. Far more
troublingly, a lack of team awareness and commusyilyit also occasionally led to the isolation of
peripheral team members and to decreases in pérswitvation that could potentially affect a
student’s final grade.

Local communication issues stemmed primarily frpoor attendance at meetings, a lack of
confidence during discussions, and the ever-prgsenaeived threat of “free-loading” — issues which
brought to the fore any latent dissonance in theugrand fuelled the very breakdowns in
communication that students complained of (whetirenot those concerns were valid in the first
place). Furthermore, students frequently reportet tommunications simply ground to a halt
between weekly team meetings; for some studentsjalomeetings represented tbely time that
two-way interaction could be achieved. Unfortungtebmpany-wide communications were far more
problematic with students often finding it diffi¢ub view their cross-site counterparts as paré of
larger, single team (I frequently observed thatlsti demeanour and language were notably formal
and restricted during video conferences). Agailaclt of cross-site communication between formal
meetings often resulted in the same deterioratiorelations (especially in the second semester),
although those occurrences were greatly exacerliptatie very nature of the company division —

both geographic and institutional — as the follaywtudent comment illustrates:

“With our cross-site counterparts obviously notrigeon the same site as
us we are required to use different forms of comoation to contact them
and it has not been going as well as we had hopexn an outsider’'s
view keeping up communications and maintaining getations is simple
as it only requires a video conference or a fewitnta meetings each

week. In reality this was hard to maintain...”

The communication strategies adopted by teamsrgnevent some way to work around the
problems encountered, as did their efforts to pergiith the technologies provided. In video-
conferencing sessions, teams often elected a sitigison officer” at each site to collect and
disseminate information between teams. Unfortugatilis effectively shielded most participants
from an important aspect of the collaboration ahdstwidened the perceived divide between
institutions. As students rarely interacted in parsvith their cross-site counterparts, an “us and
them” mentality grew distinctly apparent — sentinsewhich were echoed in final reports and post-
project interviews (of course, there is alwaysra@ncy for teams to denigrate the out-group [155]).

In other teams, video-conferencing meetings wetenadominated by one or two individuals, leaving
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other students reluctant to speak. The outcoméisfwas that some participants failed to see the
value of video conference sessions and thus stogibexding [150].

Feedback also showed that co-located students @dtend it particularly difficult to determine,
even after face-to-face discussions, what themtastes were working on at any one time. This was
even more evident cross-site where few studente \abte to keep track of the activities of their
geographically remote team mates. Inevitably, ik of communication led to the duplication of
work and increased frustration mentioned earlieparticularly acute cases, it also often resduited
serious motivational and interpersonal issues. Assalt, participants were not greatly motivated to
help one another across sites and thus foundfitulifto respond to company communications in a
timely fashion (see [156] for a more detailed déston). Paradoxically, e-mail was often reported as
the primary cause of delays and frustration onqmjdespite representing the CMC tool of choice
for many students. A lack of reciprocacy was onmdat often reported by participants; many
students frequently heard nothing back from impurtaross-site communications or received
feedback too late to be of any use (as an asiie,ghalso a common problem in industry where
distributed working practices have been shown tawstlown work, at least perceptually [157]).
Reports from team monitors also suggested thakstadvere reluctant — at least in the early stages
of the project — to exchange personal contact inédion (e.g. mobile telephone numbers, instant-
messenger IDs, etc.) until they had become betignainted. Naturally, this did little to foster tea
interaction, group awareness and community builtietyveen teams.

To better highlight the issues discussed thud fasw include excerpts from student feedback
reports discussing the communication problems emeoed on-project, emphasising the difficulties

experienced both locally and cross-site:

“We could not meet ad hoc to discuss progress. iftgiant we had no way
of monitoring or checking the progress at the otsiter between formal
weekly meetings, except via email — and these gesshd not contain

enough detail about what had been done.”

“The bigger the team, the more people that we ne¢ddeep in the loop,
which was a problem because each student had diagirworking
patterns. Some did not read their email every day some decisions
needed a quick response from key members in the f#as meant that

decisions were often delayed.”
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“Brief comments in the repositories for code andulments were not
detailed enough and we were often unsure who wasiwgpon which
module or document at any one time. This ofteridete repetition of

work.”

“It was often easy to misinterpret the intent ande of an email or IM
message and this led to conflict in the group. Somss felt that being
asked constantly about progress meant that oueagllies did not trust

that we were working on our assigned tasks.”

Returning briefly to the level 2 technology usagevey discussed in 4.2.2, | also sought to
determine the exact types of problems encounteyesturents collaborating on-project during the
2008/09 academic year. In response to the queSiirere do you feel communications are breaking
down between team matésagain the majority of respondents blamed e-madlr rather the non-

checking of e-mail. For example, free-text respsrieghe aforementioned question included:

“Poor rate of response from email, makes us fé@ Jthe cross-site team]

are not bothering.”

“Email, when people don't check it often enough.”

“It takes people a while to reply to emails.”

“Lateness in responding to emails.”

Further results from the 2008/09 survey helpegravide a snapshot of student participation and
perceptions towards local and cross-site interadibthe midway point of the project. However, as
that data complements a later investigation presem Chapter 6, | will defer discussion of these

general findings until then.

433 TheTiesThat Bind

As students became increasingly familiar with fyeaVailable online communication technologies,
they started to incorporate them into the CETL-Alp@iject to fulfil their group communication
needs (and to mitigate the shortcomings of thenelclyies provided). Facebook is perhaps the best
example of this. During the first three years o tbroject its use was reported by a significant

proportion of participants, but usually only durinpeetings, presentations and post-project
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interviews; rarely was it mentioned as part ofgtividual or team'’s formal communication strategy.
In the 2007/08 academic year, only two companidsechids use as a formal collaboration tool with
four others reporting that they had used it onrdorimal basis to “maintain the momentum of the
project”, “build team morale” and “organise soc&lents”. Interestingly, the companies that did
formally report use of Facebook stated that they/used the chat and message facilities as a back up
for when there were delays in response to e-ntadliffprimary method of communication). Even if
someone did not answer their mobile phone or rbad £-mail, companies felt certain that team
members would eventually log on to Facebook andlavéeel compelled to respond — almost as if
resistance to Facebook was futile. And unlike &llhe other CMC technologies mentioned in team

reports, Facebook received no negative comments.

4.4 Facebook

Learning does not occur in a vacuum. It is a spcédlective process in which students continually
share expertise, create knowledge and strateginadlyitor the assigned actions of others [65]. The
social interaction that occurs in this context emages trust, empathy and the strengthening of weak
ties [88], especially where the social process aftware engineering is concerned [90]. The
connectivity and community building affordancessotial networking services therefore represented
an extremely attractive means to improve studennroonication, group awareness and the
generation of social capital across all aspecth@fgroup programming activity. As a focus of this
research going forward, the phenomenal popularitfFacebook in particular — in addition to its

integral place in the daily lives of students — m#cdhn obvious choice.

44.1 A Brief History

Launched in February 2004, Facebook is a socialaré&ing service that encourages its registered
members to freely establish and maintain onlinenections with friends, family, acquaintances,
business and customers around the world. InitiaBtricted to academic communities, in 2005 the
developers made Facebook available to the wideliqwithout limitation, a move which stimulated
unprecedented viral growth. At the end of 2011 dite reported it had surpassed 845 millgamive
members (users who have logged on to Facebooknwikid last 30 days), approximately 50% of
whom are reported to access the service at leastauring any one 24 hour period [158]. In the UK
alone, Facebook account penetration stood at ald®84t of the population (nearly one in every two

people) [159], with growth showing little sign dfating.
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Based on the concept of a US-style “year book’mimers joining Facebook are compelled to
create a self-descriptive profile to represent thelres and their interests [81], accompanied by an
identifying — and often flattering — headshot plysph (see Figure 4.2 overleaf). Users are then
invited to articulate their social graph by conimagto other people’s profiles; in doing so theyidu
networks of affiliations based around common refahips, interests or shared circumstances (e.g.
home town, educational institution, place of wagulitical views, recreational interests, etc.). Malt
“friends” (i.e. connections that have been approbgdboth parties) are then able to view one
another’s profile information and use the varioagébook collaboration features to interact. These
collaboration features stand at the forefront ef Hacebook platform’s development strategy and are
represented by a constantly expanding array of pmous and asynchronous communication
facilities (providing all common forms of “digit@xpression” [160]). These facilities include public
and private text, video, photo, music and link gigatools.

The practice of co-constructing social networksafinections on Facebook, informally referred
to as “friending”, represents an integral piecawnfindividual’'s self-presentation on the servicé|[7
Importantly, to facilitate this process, membensdtéo present their identifying information openly
and truthfully (e.g. the use of real names rathantpseudonyms or aliases) seemingly undeterred by
privacy issues (as | will discuss in more detditfp As reasoned by Grossman [161], “identityds n
a performance or a toy on Facebook; it is a fixed arderly fact.”

Creating a genuine and representative Facebooklepgreatly lowers the transaction costs
associated with social searching; that is, findiamgl connecting to one’s known acquaintances [85].
Notably, this act of mirroring one’s offline relatiships online is peculiar to the Facebook
community and largely contradicts the longstandagsumption that CMC relationships move
predominantly in an online to offline direction [B]o support this finding, recent surveys [162,]163
also found evidence that the primary use of Faceheas for learning more about one’s longtime
acquaintances rather than actively seeking out oemnections, with the vast majority of user
interactivity (approximately 90%) occurring betwedase friends and colleagues.

Active and well-connected Facebook members tendst the service primarily to “track the
actions, beliefs and interests of the larger grotgpsvhich they belong” [162]. In a recent study,
researchers also showed that young people tenftiémd” newly met offline acquaintances whom
they would like to learn more about [164]. Facebsalbility to aggregate and summarise the actions
of others — mainly friends — within the system #fere represents an area of particular interest to
users [165, 166]. At the forefront of this interéiss the service’'®News Feedeature, a simple yet
powerful facility that allows members to keep traditheir friends’ actions via a real-time chroeicl

of Facebook activity (e.g. public conversationsdiaaiploads, shared links, upcoming events, etc).
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& Facebook | = = )
facebook Home Profile Friends Inbox Settings Logout [l [

Terry Charlton

& Studied at Newcastle UK @ In a relationship with Kerry Amos  # From Newcastle upon Tyme
® Born on 4 April 1979 @ Works at Sunderland UK @ Add languages you know # Edit Profile

m

|- Update status [[§] Add photo/video

& wall What's an your mind?
] Info
@ Photos (114) = Terry Charit
:| Notes Elevenses at Betty's. I could get used to this.
&':" Friends E] Like - Comment * Share - Today at 11;55 near Harrogate, United Kingdom . |
B Sifeay s &) 3 people like this.

Wirite & comment,.
Apps
[[& Photos
L prissic = Terry Charlton
A=
= will be at the Skills Conference 2011 in Nottingham tomorrow.

Like - Comment * Share - Yesterday at 13:03 nesar Hebhurn, United Kingdom

B8 CommeonGround 1
5 9 people like this.

In a relationship with Gary Bailey John from BPP and I are going too. Do you need a
lift?
Kerry Amos Yesterday at 13:45 - Like
- Terry Charlton No thanks, going early and spending a day in
Harrogate. Will be good to catch up - see you there,
Yesterday at 13:45 - Like
Friends =
B Lindsay Marshail Write a comment...
Newcastle UK
n MatisDeyiin 3 "Happy birthday Steve. All the best!" on Steven Taylor's Wall. - See
Ej Apolications | i 7 E @ AL Orline Friends (30) | E? e | _

Figure 4.2: lllustration of a Typical Facebook PilefPage

More significantly, the ability to broadcast andish “status” information — brief text-based message
describing one’s opinions, thoughts and currervisiets — via theNews Feeds also highly regarded
by users, demonstrated not only by its dominant arsé-acebook but also by the unprecedented
success of microblogging services such as Twilté7]. As described in the broader sense by Lampe
et al. [162], status updates provide the means tighwsers interact with one another and track the

actions, beliefs, and interests of those in thetmork.
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442 TheFacebook Platform

Facebook offers unparalleled access to the persofmmation and activities of one’s friends and
colleagues, in addition to supporting numerous Bgmmous and asynchronous communication
facilities. To exploit these features and furthehance the user experience, Facebook opened its
platform — via the Facebook Application Framewotk§] — to software developers in 2007. As |
will discuss in detail in the next chapter, thikaled third-party web-based applications (or “apps”
to be deeply and seamlessly integrated into tlee tsiking advantage of the social connectionssof it
members. To the end-user, applications and thirtspeeb services are presented as a native part of
the site, embedded within its layout and inheritingny of the visual styles that Facebook members
are accustomed to. Of course, many of the appicatavailable on the serviege social in nature
and tend to rely largely on existing contacts mathan the accrual of new “friends”. As such they
serve to strengthen social ties rather than inerdasoverall size of one’s social network [163].

As an aside, developers can also use an exteokitie application framework (nam&bnnect
released in 2008) to expand and socially-enablie dven third-party web pages and services, thus
leveraging the inherent power of their user's Fac&bidentities. Impressively, since the release of
both frameworks, Facebook now boasts more than radlon users of 7 million third-party

applications worldwide [158].

443 Leve 1Facebook Survey

For many students, Facebook is an integral patthaf daily routine; beyond micro-managing their
social life it offers an inherent capacity for geateng social capital [86]. Students can interaithw
one another formally and informally [70], build $tJ132], and extend their communication potential
beyond the geographic confines of their institutioAs shown by Selwyn [84], the service can also
act as an important site for the informal, cultdesirning of being a student, with online interat
allowing roles to be learnt, values understood, idedtities shaped. And as the service pervades the
private and business world more and more, Facebepiesents a communication channel that is
hard to ignore. Thus, to ascertain the extent cebaok adoption in Newcastle University’s level 1
student population (and in turn allow me time tepare for their participation in the CETL-ALIC
project at level 2), | conducted a basic paperfagnkil self-report survey of all new entrants to
computing-related programmes. A brief account ef itost relevant results from that investigation
will be presented here.

Conducted as part of the technology ownershipesudiscussed in detail in Chapter 3, printed

guestionnaires were distributed in introductorytlees during the first weeks of the 2008/09 and
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2009/10 academic years. Excellent coverage of geatis intake was obtained with 125 respondents
in 2008/09 and 108 respondents in 2009/10. Allippeants surveyed were enrolled on full time,
single honours Computing Science and Informatiost&ys programmes at Newcastle University,
represented by 87.5% male and 12.5% female undkragta students across both years (with a mean

average age of 19.63, standard deviation 1.81).

2008/09 (n=125)  2009/10 (n=108)

Do you have an account with [Facebook]?

Yes 121 108

If yes, how often do you access your Facebook account?

Several times a day 65 59
Once or twice most days 39 41
Once or twice a week 12

Once or twice a month 5 0

Table 4.3: Student Facebook Account Ownership<$itzi(2008/09-2009/10)

By the 2009/10 academic year, Newcastle Universtityglent Facebook account ownership had
risen to 100% from approximately 97% the previoesary(following ownership of 91% in the
2007/08 year). As shown in Table 4.3, these finglirgflect the growing trend of student Facebook
adoption across the CETL-ALIC partnership [5] andnider academic contexts [169]. Results also
exposed significant daily use of the service: apipnately 86% of registered students logged in
“several times a day” or “once or twice most dagsting the 2008/09 year, increasing to 93% the
year after. However, as one would expect, the estichamount of time students reported that they
spent on the site during each visit varied widelg affered few insights; however, the 10-30 minute
time span found the most favour with a combinedmasgerage of 40.1% across both years.

When prompted to describe the primary reasonstiy used Facebook (see Table 4.4 overleaf),
a 96.5% combined mean average of respondents dmtsyears reported it was “to keep in contact
with current friends and family”. Similarly, 54.1%ported that they made use of Facebook “to find
and reconnect with old friends and family with whdtimey had] lost touch”, with a further 53.7%
stating it was “to organise and participate in @ser groups”. Only 18.3% of respondents claimed
that they used the service “to find and make neéenfls”, confirming the assertion that relationships
on the service tend to move in an offline to onldieection. In response to additional questions

which sought to gauge the degree of familiaritynsetn student participants and their social graphs,
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respondents stated that “few” or “none” of theitat®nships existed online only (an approximate
average of 30% and 51% respectively) or that tHeiends” were largely unknown to them (an

approximate average of 42% and 52% respectively).

2008/09 (n=121)  2009/10 (n=108)

What arethe primary reasonsthat you use Facebook?

To keep in contact with current 114 107
friends and family
To find and reconnect with old 69 55

friends and family with whom
you've lost touch

To find and make new friends 24 18
To organise and participate in 62 61
events or groups

To use applications (including 28 51
games and quizzes)

Other 7 6

Which features of Facebook do you engage with most?

Posting status updates or 109 96
viewing/commenting on others

Browsing my friends’ profiles 7 56
Viewing and commenting on my 87 59
friends’ photos and videos

Using apps/playing games 46 75
Organising or participating in 46 52
events

Chatting with friends 96 90
Creating or participating in online 11 11

groups or discussion boards

Table 4.4: Student Facebook Usage Statistics (233009/10)

Use of “apps” to perform tasks or play games iaseal from 23.1% to more than 47% between
2008/09 and 2009/10 indicating an increasing williess to use this aspect of the service (free-text
responses in 2008/09 indicated that students f&acgbook applications to be “a waste of time” and

“used to generate spam”; no such responses weedveelcin 2009/10). Incidentally, this growth
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coincided with the increase in social gaming plaife on the service [170]. In terms of the Facebook
features most regularly used by students, a faiitle spread of technology adoption was observed
across both years of the study. As detailed in §dd and illustrated in Figure 4.3, “posting s$atu
updates or viewing/commenting on others” came optwith a combined mean average across both
years of 89.5%, followed closely by “chatting witfends” with a little more than 82%. Viewing and
commenting on photos and videos achieved a combimedn average across both years of
approximately 63.8% with profile exploration repatby 56.8% of respondents and participating in
events reported by 42.8%. Continuing the trendtifled earlier, application use and game playing
again grew from 38% to nearly 70% between the 2i08hd 2009/10 academic years.

100

% Respondents

20 - = 2008/09
0 - | | 712009/10

Technology Type

Figure 4.3: Overview of Student Facebook Usage §2u®-2009/10)

Notably, when prompted to consider if Facebookpbeélstrengthen offline relationships, over
65% of 2008/09 respondents believed it did, witfudher 18% unsure. In 2009/10 these figures
increased to approximately 81% and 16% respectivieldicating an increase in the perceived

positive impact of the service on real-world sociahnections.

444  Trugt, Privacy & Sdf Disclosure

As | have already showacebook is a dominant locus in daily studenthid¢h on and off campus,

and as complementary research indicates, studettsfien invest considerable effort in building
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relationships around shared interests and knowledgemunities on the service [171]. However,
without a sense of trust and belonging betweeruadirparticipants, understanding, empathy and
consensus are not likely to occur [88, 172]. Fataly, Facebook's online mirroring of offline
relationships and real-world social boundaries roftgictates a user’s self-presentation and
behavioural norms on the servit@embers tend to create genuine and representatbftes and
publish reliable and accurate user-generated ctntés described by Grossman [161], there is very
little room for idealisation or misrepresentatiam Bacebook, and as a result users operate under the
assumption that the social clues that they recaiait fellow participants are truthful [132]. Irrity

this unique aspect of the service encourages coltynuiembers to track one another’s actions and
beliefs [162] and ultimately build trust and empattithin their social groups.

Motivated by these findings, the technology owhgrsurvey conducted during the 2008/09 and
2009/10 academic years also sought to determirdestuattitudes towards self-presentation and
information disclosure on Facebook. Importanthydid not intend to investigate privacy issues in
detail (Facebook privacy has been the subject afymeorks [e.g. 131, 132, 172]); | simply wished
to gain a general understanding of the degree tohndtudents represented themselves accurately on
the service (and, in turn, the extent to which @coparticipants could trust the personal infororati

and published content of their colleagues).

2008/09 (n=121)  2009/10 (n=108)

Areyou concerned about protecting your privacy on SNS services?

Yes 82 84
No 17 20
Don’t Care 22 4

Table 4.5: Student SNS Privacy Concerns (2008/@®/20)

As shown in Table 4.5, approximately 67.8% of 2008and 77.8% of 2009/10 respondents
stated that they were concerned about protectieg frivacy on social networking services, with
those who did not — or at least did not care -ifglfrom 32.2% to 22.2% between years. Acquisti &
Gross [131] found in 2006 that students often quéyd lip service to privacy concerns and, in
practice, took a far more relaxed approach to médion publication (often unaware of the
consequences and true reach of their online desyit Since the time of that work, however,

Facebook members have grown increasingly awardefigsues surrounding online security. As
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stated by the findings of Boyd & Hargittai [L69{udents are now far more active in the management

of their privacy settings to an extent dictatedrgividual technical know-how and confidence.

2008/09 (n=121)  2009/10 (n=108)

Isyour Facebook profile an accurate representation of you?

Yes 92 93

Isyour Facebook profile picture an accurate representation of you?

Yes 102 104

If you have intentionally omitted, restricted, obscured or exagger ated
information in your profile, why?

To protect my privacy 90 101
To make myself look better to 17 7
friends

To pretend to be someone else for 14 5
fun

To hide potentially embarrassing 21 11
information

Table 4.6: Student Self Presentation on Facebod&§#29-2009/10)

In response to questions regarding student selfgmtation online (as shown in Table 4.6 above),
approximately 76% of 2008/09 participants felt thilaeir Facebook profiles represented a true
reflection of their personality, growing to over.8% the following year. Similarly, 84.3% of
2008/09 participants felt that their Facebook peofiictures resembled a genuine personal likeness,
growing to 96.3% in 2009/10. Where a student’s ifgadid not reflect their true self, the primary
reason given was one of privacy protection (74.4%seiar one growing to 93.5% in year two) and, to
a lesser extent, to hide embarrassing informat@yond protecting sensitive personal information,
however, the number of respondents claiming thay ttad intentionally falsified or exaggerated their
profile information fell between survey years; agygested by Lampe et al. [162], an accurate
representation lowers the costs associated withalssearching and allows participants to accrue
more social ties (Facebook users often attempstiow off” to their peers by creating vast networks
of friends, believing their perceived popularitytie directly linked to the depth and extent of thei
online social connections [173]). Moreover, dueRacebook’s basic opt-in philosophy and the

reciprocal nature of its connections, users whamatoadhere to the behavioural norms of the service
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will quickly find themselves isolated from the gpmumisrepresentations are therefore usually playful
or ironic as opposed to intentional deceitful [85].

Of course, although social networking services @pen to abuse — a fact often reported by
popular media — it is nevertheless extremely imgrdrto recognise their significant popularity and

potential as a platform for community building gmofessional on-task collaboration.

45 On-Project Facebook Adoption

Returning to the results of my level 2 technologgge survey, | also sought to determine the degree
of autonomous Facebook adoption by students paaticig in the CETL-ALIC group programming
project (see Table 4.7 overleaf). The motivationtfas investigation was to determine the particula
communication tools most used by students colldbgyaia the service, and in turn the facilitieatth
they found worked best for both local and cross-&am communication. Of the 91 respondents who
completed the questionnaire (distributed after firet semester of work in the 2008/09 academic
year), approximately 75% of respondents stated they used Facebook to communicate with
members of their local team (represented by 50orasgnts at Newcastle University and 18 at
Durham University). Significantly, only a little ev 32% of respondents stated that they used
Facebook cross-site (22 at Newcastle and 7 at Dajshance again confirming that Facebook is used
predominantly for building and maintaining onlinenoections with one’s offline social groups. Of
those respondents, the most popular Facebook funadily used on-project was chat: 89.7% stated
they had used this facility to interact with thieical team mates with a further 60.2% stating thag
used this facility cross-site. The next most popdéilities were direct messages (75% locally,
26.5% cross-site), wall-to-wall posts (55.9% logaR0.6% cross-site), and discussion pages (47%
locally, 38.2% cross-site).

Interestingly, the most popular facilities useddtydents on Facebook are the same as, or at least
comparable to, the technologies provided by Neweastd Durham universities for use on-project,
differing only by being located in one combinedadiy accessible location. Of course, a long
standing body of research establishes the impagtariccontext and familiarity when people are
confronted with new technologies. Kling [174] andikbwski [87], for example, show that learning
a new technology requires considerable time andtahesffort. Unless individuals cagquickly
understand and appreciate its benefits, they cdrpesbably will resist it. These findings provide a
explanation for the failure of the CETL-ALIC initige’'s attempts to stimulate collaboration by
introducing students to a variety of new commundicatmethods early in the project — too many

technologies presented too fast.
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Which Facebook features have you used to interact with team mates?

Newcastle Uni. (n=50) Durham Uni. (n=18)
Locally Cross-site Locally Cross-site
Chat 44 27 17 14
Wall-to-wall posts 30 12 2
Status comments 15 3 4 0
Group pages 22 20 10 6
Photo/Video 5 1 0 0
comments
Applications 6 4 0 0
Direct messages 39 21 12
Other 2 1 1

Table 4.7: On-Project Student Facebook Technoladpypfion (2008/09)

“Yes” (n=68)

Would you say Facebook encourages you and your team

. 50
to be more open with each other?
Have you ever sought to learn more about your team 47
mates via their Facebook profile?
Would you say Facebook helps you to build trushwit 43
your team mates?
Would you be comfortable using Facebook to interact 57

with your team mates?

Table 4.8: Student Attitudes Towards On-Projectébammk Use (2008/09)

Returning to the results of the technology usageey, students’ attitudes to Facebook were very
positive in terms of team-building and team comration. As can be seen in Table 4.8 above, when
project participants were asked if they thoughtebaok encourages openness, a combined total of
73.5% of respondents acrdsath institutions said yes. In terms of developing tielaships, 69.1%
reported that they had sought to learn more albmit company team mates via their Facebook
profile. These results are encouraging, especiadiysidering the lack of on-project face-to-face
interaction which, in normal team working situasooften helps to strengthen working relationships.
Thus, if Facebook can help increase student fanityliaand establish an increased level of trust

(63.2% of respondents said they thought Facebolgetido do this), then the stronger relationships
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created as a result would make communication edstading into the following section, 83.8% of

respondents also said they would be comfortabéranting with team mates via Facebook.

4.6 Findinga Common Ground

As discussed in the previous chapter, the CETL-Até&@m became increasingly aware during the
early stages of the partnership that time and resqoressures were making it difficult for studeots
maintain adequate levels of communication durirgpioject (adequate, in this sense, referringeo th
minimum degree of communication required to ensursuccessful outcome to the activity). In
particular, once structured face-to-face and vidased team meetings dispersed, participants
noticeably struggled to preserve the levels of esitsm and collaborative momentum needed to
work effectively. To address this issue, projeaints were provided with a variety of advanced CMC
technologies to support and enhance their distibefforts; however, whilst those technologies did
play a role in supporting interaction, experienats® demonstrated that teams ultimately abandoned
them in favour of more convenient, proven techni@egFacebook, as | have already shown in this

chapter, is perhaps the best example of this.

4.6.1 Embracing Facebook

As posited by Fussel et al. [151], for a distrilbiggroup to accomplish a shared task effectivedy, it
members must maintain frequent communication ireotd coordinate their efforts, negotiate their
goals, disseminate task related information, aratessfully make decisions. Facebook provides a
uniquely effective means to do just that; it is destrably capable of reducing the barriers to
interaction and community formation by offering seunparalleled access to the personal
information and activities of their friends and leagues. More specifically, the numerous
synchronous and asynchronous communication faalibffered have been shown to strengthen
existing social ties by encouraging users to imttevéth and explore the personal profiles, statuses
and work rhythms of their connections [163]. THug creating virtual networks based upon personal
relationships and academic, business and geogragffiiations, the connections formed on
Facebook can significantly enhance a user's “plamsed community” [175] and return strong
payoffs in terms of support and access to expegtiseknowledge (e.g. social capital).

Consequently, in a collaborative educational canteacebook represents an extremely attractive
means to foster student interaction and communitlging on-project. Motivated by this reasoning, |

endeavoured to find ways to embed the networkimgisss communication and “social awareness”
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affordances — profile creation, synchronous andespnous chat, status updates, etc. — into the
CETL-ALIC cross-site software engineering projeebrming the main contribution of this thesis,
that work ultimately resulted in the proposed depeient of a “social application” capable of
coupling the aforementioned collaborative featuieBacebook with project-centric team scheduling
and planning facilities. Affording project partieipts the capacity to explore the “common ground”
that exists between them, the application wouldaterea “sound social space” [104] capable of
facilitating social presence, chance encounterssacthl contact that often facilitates valuable-“on
task” discussion (productive interactions in a teaarking environment often occur during chance
encounters [70]). Consequently, this effort wouldeed into the virtual domain the CETL-ALIC
mandate to create flexible and “sociable” publiaggs in which students can interact.

The pedagogic motivation behind this work wasdstdr greater group-oriented interaction by
filling the communication void that often aroseween face-to-face meetings [6]. By reducing the
geographic and temporal barriers to interaction a@ednmunity formation (especially where
‘peripheral’, passive team members were concermmdjicipants would become increasingly aware
of each others’ skills, personalities, work rhythersd needs — both online and off — within a pre-
existing, persistent, convenient infrastructurethdligh other social media were considered during
this study (and, in the case of Twitter [167], RdEeed [176], and Presently/Socialspring [177],
actively trialled), none were able to compare witle ubiquity, openness, facility provision and
extensibility of the Facebook platform, hence mgu® on the service. To reiterate a key point made
earlier, 1 was especially keen to avoid overloadstgdents with new, potentially unfamiliar
technologies. Clearly, the simplicity, ease of umed instantly recognisable communication

affordances of the Facebook service representedhiieus choice of platform going forward.

46.2 Considerations

During the concept development phase of this stadyproposed social application was introduced
to students in formal team meetings held earlyhm first semester of 2008/09. Feedback on my
research intentions, gathered from a representativeple of student team interviews, highlighted a
number of significant considerations. Firstly, papants stated that it was important that my study
did not interfere with or monitor their recreatibnzes of the service (a finding mirrored by simila

research into academic social media use [e.g. 17/8rondly, participants insisted that any
application created by me should in no way attetmphteract with or advertise its use to their abci

graphs (reflecting my earlier discussion, Facebamsers posses strong privacy expectations

concerning their online exchanges. Indeed, studée® shown that online community members are
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particularly averse to online observation [165] dedl quite negatively about having their actions
and messages studied in research [179, 180]). [Jhitte common issue of “forced friending” was
again raised, with clear anxieties regarding amgyirement to add team mates — especially cross-site
colleagues — as “friends” in order to participatethis study. It was therefore important that my
application did not depend on the platform’s stadddriending” processes in order to create a
project-centric network on the service. Finally,amsextension of the first concern, participants di
not want my application to generate an abundanceprofect-related information (as Fussel
comments, with an increase in information volumenee potential overload [151]). A means to

aggregate project-specific information asynchrohowss therefore required.

“Yes” (n=91)
Would you consider installing and using [our progmbs 76
application] on Facebook?
Would you prefer to keep [your application status] 72

separate from your main Facebook profile status?

Table 4.9: Student Attitudes Towards On-Projectdbmok Use Cont. (2008/09)

Aside from these concerns, however, the technolegage survey discussed in 4.2.2 found that
students were quite willing to use my proposed Baok application for both local and cross-site
team collaboration. Importantly, for those partaifs who were averse to Facebook use, the reasons
given again mirrored the privacy discussion above. @pprehension about being monitored or
needing to use the service for formal “work” purgg)s Furthermore, as shown in Table 4.9 above,
79.1% of respondents requested that any applichtised status information be kept separate from
their main Facebook profile status (with a furthér5% stating that they did not really care).

As touched upon in Chapter 2, | also faced somposiion from colleagues who were
uncomfortable with my approach to personal techmwlose on-project. One argument against the
CETL-ALIC initiative as a whole was the need to ntain parity between students by offering a
“standard” set of computing equipment in a labamatsetting, thus avoiding any individual
requirement to invest in expensive computing tetdmo (a fear also expressed in the literature by
Breen et al. [126]). Of course | shared this concéut as the level 1 technology ownership survey
shows, it is in fact commonplace for computing stug to possess comparable, internet connected
CMC devices (furthermore, students could alwaysseand use university facilities if required).
With regards to initial criticisms regarding Facekits longevity (most social networking services

tend to experience fast initial growth followed Inevitable decline — often as users move to
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competing services), | believe it is safe to sagt tthe platform has stood the test of time. | also
sought to conduct my research as generically asiljesso that the pedagogic outcomes and practical
lessons learned could be applied equally well tp social networking platform, past, present, or

future.

4.7 Concluding Remarks

Encouraging interaction and communication in stadeams presented a significant challenge to the
CETL-ALIC partnership. As discussed in this chapstudents often struggled to create and sustain
an effective degree of contact outside of formatefto-face and video-facilitated meetings
(invariably resulting in duplication of work, in@sed frustration, and reduced team morale and
cross-site relations). As this study has revealecal communication problems usually stemmed
from poor attendance at meetings, a lack of confideduring discussions, and the ever-present fear
of “free-loading”. Cross-site, the geographic anstitutional divisions only added to these problems
with students frequently unable to tell at any timee what their counterparts were working on. Left
unchecked, this lack of interaction and communfiisultimately lead to decreases in motivation
and contribution that could potentially affect adsnt’s final grade.

To explain the cause of these issues, the anatysisflective reports and interview feedback
presented in this chapter indicated that studest® wften reluctant to adopt and embrace unfamiliar
CMC technologies on-project (mandating faculty-pded platforms and devices helped somewhat,
but such intervention was costly and frequently erndned natural team collaboration). When
frustrated by unreliability issues or an “overloadf CMC tools, teams invariably adopted the
technologies most familiar to them. Results from tthapter’s technology survey indicate that e-mail
in particular played a dominant role in both loeald cross-site student communication strategies
(coupled with mobile phone calls and text messdgefast, “emergency” team contact). However,
although some positive results were reported, dloéstadopted were simply unable to provide the
collaborative depth and social affordances needaignificantly influence group awareness and the
building of social capital on-project. As a resudtudents were not greatly motivated to help one
another and found it difficult to respond to regsefor information and assistance in a timely
fashion.

One notable exception to this general trend washigh levels of interaction with popular and
freely available social networking services. As Wk presented in this chapter observes, Facebook
in particular emerged as a popular choice for comoaiion with team mates (albeit mostly in local

circumstances). The findings described also shawgtudents rated the service’s ability to fadidita
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interaction and community building on-project v@gsitively, with universal account ownership and
heavy daily usage indicated. Indeed, for many sttglé=acebook is an integral part of their daily
routines both on and off campus. Beyond helpingnioro-manage social activities, the simplified

dynamics of relationship building on the servicsoalenables students to strengthen fledgling
relationships with colleagues, disseminate inforomatand interact with one another formally and
informally. In turn, the service is able to fadili¢ trust, group cohesion, common understandirdy, an
an orientation towards cooperation. And unlike mattyer CMC technologies available, Facebook
users present their identities openly and trutifullth little exaggeration or misrepresentation — a
critical requirement for effective online team lolirlg.

Facebook therefore represented an attractive ntedoster team collaboration across all aspects
of the CETL-ALIC group activity. Motivated by thfinding, | proposed the development of a social
application capable of extending and augmenting Hazebook service with project-centric
communication and planning facilities. Conceivedasf a means to encourage group-awareness,
interaction and community formation (and in turre theneration of social capital), the proposed
application would also foster greater inclusiorfpdripheral” team members who present difficulties
forming and maintaining offline relationships wittheir colleagues. Importantly, survey data
confirmed student willingness to use such a toolosg as it did not interfere with their normal,

recreational uses of the service, as | will diséngke following chapter.

4.8 Summary

In this chapter | presented and discussed therfigsdirom an investigation into CMC technology use
and the general communication issues experiencedtigents participating in the CETL-ALIC
group programming activity. Leading on from thisgXplored the techniques and tools adopted by
students to overcome those problems, including éimergence and growing use of the social
networking site Facebook. A detailed analysis efsbrvice’'s use on-project, and its impact on team
communication strategies, was provided. Motivated these findings, | finally proposed the
development of a social networking tool capable hafnessing the collaborative potential of
Facebook to foster greater team awareness and coitynfwilding across all aspects of the group
programming activity.

In the next chapter | will go on to discuss thalisation of the proposed application and the
additional functional requirements requested byletis. Then, in Chapter 6, | will summarise and

assess an initial experimental trial of the toaidwacted during the 2008/09 academic year.
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Chapter 5

Toward a CommonGround

5.1 Introduction

As part of the CETL ALIC initiative, undergraduatemputing students at Newcastle and Durham
universities participated in a year long, intertilngional group programming exercise in emulation
of modern industrial practices. Teams of second whadents acted as “virtual companies” and
collaborated cross-site to develop robust softvemlations for real-world corporate clients. So far,
this thesis has investigated the adoption of sawélorking technologies by students participating
this project and touched on the potential role thatiability” and “group awareness” (knowledge of
the current activities of one’s team mates) caretmvthe outcome of that interaction. The previous
chapter closed by proposing the creation of ad¢aphble of harnessing student engagement with the
social networking service Facebook; a tool that i@irengthen team ties, encourage more effective
group interaction, and ultimately generate higlesels of social capital. Naturally, the next logica
step in my study was to design and build such b too

In this chapter | discuss the implementation d§acially-enabled” cross-site collaboration tool
named CommonGround designed to couple the communication and socigreness features
inherent on the Facebook platform with basic prejetated meeting, scheduling and project
planning facilities. Firstly, in 5.2, | provide awverview of the salient design requirements ofttut
as raised in the previous chapter, and then indiB@&iss in detail how these considerations informed
the implementation of a “proof of concept” trialthie tool. A tour of the tool’s feature set is picld

in 5.4, followed in 5.5 by a brief discussion ofdhthe tool performed in practice.

5.2 Requirements

As discussed in the previous chapter, | conductedingial survey into team communication

strategies to gauge student attitudes towards gheofisocial networking technologies for local and
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cross-site collaboration. Informed by the findirafsthis investigation, | proposed the creation of a
social tool that, when embedded on the Facebodkomia, would harness and extend the built-in
collaborative affordances of the service. The psego tool would then offer an accessible,
convenient channel through which team members aoelet and interact online.

However, the students questioned in this survgyessed initial reservations concerning my
proposal to embed formal academic tasks into whay tperceived — quite naturally — to be a
predominantly private and recreational social nekimgy service. In fact, students were hesitant to
embrace any project-related activity that woulckifdre with their social identities and behavioural
norms on Facebook. Understandably, they wanted amtain a distinct separation between their
professional and personal interests. As indicatedhle work of Postmes, Spears & Lea [155], a
student’s existing social processes, boundariesdasnsions are largely accentuated — not reduced —
by the casual context in which they use Facebowmkatempt on my part to interfere with this would
likely result in the rejection of my proposed totl. addition, students expressed a great deal of
anxiety regarding the “forced friending” of team tam on the service, especially where cross-site
colleagues were concerned. Again, these misgiviwgse perfectly understandable given the
informal expectations of Facebook.

In actuality, however, most students recogniseatl gppreciated the salient advantages of using
social networking services to foster team collabora (paradoxically, despite their stated
reservations, many weedreadyusing Facebook for on-task interaction with lade@m members and
welcomed the opportunity to extend this potentialss-site). Thus, provided that | addressed their
concerns and respected the line between persomalpasfessional uses of Facebook, students
confirmed that they were willing to participate nmy study (of course, in an academic context, the
line between formal and informal social connectigngery fine). An updated proposal was therefore
developed specifying a tool to complement and eodastudent collaborative potential without
directly impacting upon their routine, day-to-dagewf the service (primarily by avoiding intrusive
profile integration techniques). To maintain theeamation between social identities | suggested a
self-contained tool that had to be manually laudcte be used; activation of the tool would thus
indicate “buy-in” and signify a shift in user expaion (and a willingness to engage with team mates
professionally, whether on-task or not).

Encouraged by my updated proposal, students negptessed a number of functional

requirements for the tool. Coupled with the conseaised above, | now summarise these below:

» There must be no requirement to add team matefsiaisds” on the Facebook service in

order to participate in the study
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» The tool should not interfere with a participantsitine use of Facebook (or in any way

diminish the “fun” aspect of the service)
» Interaction with the tool must be initiated by tberticipant (i.e. no unsolicited prompts)

* The tool should in no way change the profile infation or the primary Facebook status

of participants
* The tool must not publicise its adoption or use fmarticipant’s social network

» The tool must respect the privacy of participahtsjond basic profile data, the tool must

not solicit/disseminate detailed personal informratio other participants

* The tool must include custom collaboration afforcts) use of the built-in Facebook

communication channels should not be presumed

» The tool must be easy to locate and install; wipeissible, sign-in details should be stored

to permit friction-free access and streamline repisits
* The tool must be stable and reliable throughoutiration of the study

» The tool should feature a simple and fast userfaate; key team-status and schedule

information should be available via a single, coaty@nsive view

In the remainder of this chapter | will discuse ttlesign and implementation of a proof-of-

concept tool created to realise and accommodatiititional requirements proposed above.

5.3 Proof of Concept: CommonGround

Endeavouring to embed Facebook’s inherent colldalmorand “status awareness” features into the
CETL-ALIC cross-site group programming activity peoof-of-concept Web 2.0 application called
CommonGroundwvas built to run on the Facebook platform (seeufég5.1 overleaf. All profile
names, e-mail addresses and images used throutffieuhesis have been altered to maintain the
anonymity of participants; where possible, stocktpbraphy representative of the original profile
portraits has been used). As third-party Facebgpliations exist outside of the site’s primaryuse
experience (as optional extensions to the sitelsdgrd interface and functionality), this allowed m
to realise an important requirement requested byestts; namely the creation of a cross-site team-
collaboration tool that, when embedded on Facelalgplication platform, would in no way
interfere with their private day-to-day use of teervice. In addition, by taking the form of a
Facebook application, a conscious effort would dspuired to start the tool, thus signalling a change

to the context in which the student wanted to tseservice.
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[Brian Lo]: lol yeah its done, collating it now

[Aron Davies]: Durham, how's the desktop app and design documents going?
[Brian Lo]: Theyre both finished. I emailed the design docs this morning.
[Marissa Duke]: Cheers maria for update the refs

[Maria Knoll]: no probs - it was easy once we had the case diagrams :-)
[Jackie Owyana]: Finished, but there are a few bugs

[Brian Lo]: What bugs?

[Aron Davies]: tx brian ive got it

[Jackie Owyang]: The cache update thing is broken

[Aron Davies]: @brian I thought you were doing the definitions section?

|5 (I

Enter chat text | Send
™ ramnany Memher Static a2 ctatus nndates 2,
| [ Aplications b S| =] 2 Orline Friends (38) P

Figure 5.1: CommonGround on the Facebook Platform

One of the biggest criticisms levelled at Facebapklications by students (during my initial
investigation) was that they tended to be unstahtk “full of bugs”, slow to load and respond, and
prone to lengthy and rather inexplicable “down-t&hel herefore, any inherent difficulties accessing
CommonGroundwould immediately put users off — such was thefitumle towards third-party
Facebook applications. | therefore made considereffbrts to ensure any application created as part
of this study was of a professional standard aed from such problems. These concerns largely
guided my design and development choices, as thaineler of this chapter will attest.

73



I will now introduce and discuss the Internet mabgies and back-end server support systems
required to realisscCommonGround’sdesign requirements. | first outline and justifyy rmhosen
programming languages and target platforms befoescribing in detail the design and
implementation of a broad range of collaboratiierafances and supporting server-based systems. |
also touch upon the methodologies and approachesstosembed and interface my third-party web

application with Facebook’s developer platform.

531 AdobeFlex & Flash Builder

Adobe Flex is a freely available open source fraomvior designing and developing cross-platform
Rich Internet Applications (RIAs) for deploymentavithe web. Based in part upon the same
technology as Adobe Flash, Flex-built applicatians rendered by the ubiquitous Flash Player client
runtime; a “virtual machine” plug-in available faall major Internet browsers. Additionally,
applications limited by the sandbox nature of therdnet browser can also run directly on operating
system desktops via Adobe AIR (an installed versadnthe plug-in), thus receiving elevated
privileges to computer resources and the locakfjietem.

Developing Flex applications requires the Flext®afe Development Kit (SDK), downloadable
from Adobe.com [181]. In addition to providing ansprehensive and mature library of classes and
extendable user-interface components (e.g. buttersboxes, menus, etc.), the SDK includes robust
in-built support for connecting to and interactingth “back-end” data services. Completing the
framework is the Flex compiler and debugger aloit sample applications, templates, themes and
redistributable client runtimes. To complement dpen-source SDK, Adobe also offers a premium
Eclipse-based Integrated Development EnvironméddiE)Ifor Flex called Flash Builder, intended to
aid Ul design and development [182].

Applications implemented in Flex typically use ambination of two entirely independent
programming languages: MXML (an extended form of XNprimarily used to mark-up Ul
components and their appearance), and ActionSd¢epfully object oriented, standards-based
language for scripting client logic). Both elemeatse combined during compilation to produce one,
small, self-contained Shockwave Flash (SWF) filpatde of being seamlessly embedded within an
HTML web page and quickly served upon requestifothe case of AIR applications, downloaded to
the desktop). To run, SWF files require the Flaktyér client runtime environment for execution; a
browser “plug-in” that must be downloaded and itsthprior to viewing Shockwave Flash content.

Although a potential stumbling block in terms okuscceptance, it was estimated at the outset of
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this study that “more than 99%” of computer uselr®ady had the Flash Player installed [183].
Consequently, its availability and installation dweads did not pose a significant concern.

The Flex framework thus represented an attragtiggform upon which to design and implement
my CommonGroundRIA. In trials of the SDK, the platform’s capacity realise highly interactive
web applications far faster than Java, SilverlightAJAX alternatives became apparent. Moreover,
the platform’s enhanced graphics, impressive clégae performance, rich user-experience, and
Flash plug-in player availability significantly mbéred its appeal (users which did not have thehFla
Player installed were prompted to do so wi@mmonGroundvas loaded). Running within the
Flash environment also ensured my RIA would mamgainsistent visuals and behaviours across all
supported platforms and browsers.

Considering the authors’ pre-existing familiaritgjth Flash, coupled with the time constraints
presented by the project (in particular my desiraléploy the application in time for the 2008/09
academic year), | justifiably decided to employx-l&he envisaged end product would thus be a
web-based RIA — or “app” — capable of running witaind interacting with the Facebook website (of
which more later). Although Flex applications coblel created independently of Flash Builder, it did
represent a significantly faster and more robusimeeo achieve my goals — | thus made use of the
IDE to constructCommonGrounda free developer’s licence for strict use withitis academic

project was kindly provided by Adobe).

5.3.2  Supporting Server Implementation

To the consumer, third party apps designed foFdmeebook platform are presented as a native part
of the site, seamlessly integrated and embeddddrvits layout and reflective of the visual styles
users are accustomed to. This ability to transplgréaverage the familiar Facebook Ul was actually
one of the primary reasons that | chose to tatgeservice — the built-in communication affordances
were already fully understood by students. Howeasrtouched upon previously, Facebook apps are
hosted on third-party servers and not by Facebtsekf;i Facebook simply provides an entry point to
the application and a means to access and intaiflitta user’'s social data. Thus, to support the
CommonGroundRIA, a local server implementation was requiredbdsh host the application and to
store application-specific user and group data.

| therefore deployed Apache Tomcat (a standalguee’ Java” HTTP web server developed and
freely distributed by the Apache Software Foundafib84]) on a non-dedicated desktop computer
connected to the Newcastle University campus ndtwalthough other server technologies were

considered (and in some cases trialled), Tomcatgakdo be the most suitable for the limited scale
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and load expectations of this study. Tomcat wasaty neither the most robust nor scalable server
solution available, but it was easy to deploy, @ure, and extend; perhaps more importantly it also
provided the Java servlet technology required tppett my chosen collaboration and remoting
service, BlazeDS (described in more detail in tiivving section).

Alongside Tomcat | installed the open-source ieteatl database JavaDB (also known as Apache
Derby), again distributed by the Apache Softwareration [185], to host user and group data in
addition to a comprehensive array of log files étethat the application and its data were notexor
on the Facebook platform but on my own local seivgslementation). Naturally, the server-side
logic providing the connection betwe@ommonGrounénd the database was also written in Java.

In practice, students were required to consemnmyostorage and logging of user data before
participation in this study, in addition to allowirthe application to expose their most basic pofil
information to team-mates (agreement to the termiscanditions of an EULA was a prerequisite to
the activation of theiCommonGroundaccount). Of course, it was and is my duty to gebthe
privacy and integrity of all user data as best h ead therefore considerable care was taken to
safeguard the server from unauthorised accessugiimg secure setup of services and installation of
industrial-strength software firewalls). Furthermorby hosting the application locally, the
CommonGroundserver implementation was also afforded the adpeatection of Newcastle
University’s considerable — if at times overly regtve — network defences and monitoring systems.
The university’s direct connection to the UK Jaidademic Network (JANET) also ensured | was
able to supporCommonGroundwith excellent bandwidth and download speeds. Agslt, no

security issues were encountered or concerns epdriring the lifetime of the study.

533 BlazeDS

To enable me to realise the real-time collaboraf@atures oCommonGround namely distributed
text-chat and presence detect{@m. the process of monitoring and detecting usemection states)
— | needed to implement a back-end server compadieestipport the “pushing” of data from one
client to the next without the need to constantyl phe server. Unfortunately, this functionality
requirement came in addition to the developmentthef CommonGroundRIA itself and the
application’s server-based user/group managemehiaguying systems. Given the time constraints
already imposed upon this project, | justifiablyught a “plug-and-play” solution to support these
real-time messaging demands. After a lengthy pesfadvestigation | chose BlazeDS.

BlazeDS is an open-source server-based web magsaghnology from Adobe designed for use

primarily with Flex-built RIAs. Created in pure Jaand downloadable from Adobe.com [186], the
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web application is intended to run on the Java fpnte Edition (J2EE) platform (however, as
touched upon previously, | chose to use the Apdaacat server instead). In its most basic form,
BlazeDS acts as eonnectbetween Flex applications and their back-end servenderlying logic,
permitting the asynchronous passing of messagéat-text, for example — between multiple clients
in real-time. More specifically, client-side apg@ltons utilise BlazeDS’s messaging service via its
Application Programming Interface (API), publishintessages to a persistent streaming channel on
the server via the HTTP protocol (using the opeamra® and serialised binary Action Message
Format). Any other applications subscribed (listghito the server will then automatically receive
those messages. In addition, if any functionalscalted to be made direct to the server to invoke
specific Java methods (e.g. login authenticatith®,BlazeDS’s remoting service can be used.
Consequently, by deploying BlazeDS on my local/ee(see Figure 5.2 below), | provided the
underlying infrastructure to suppo@ommonGround’srange of multiuser collaborative features.
Real-time chat messages could be published toghersand immediately consumed by all other
subscribed clients (server-side logic ensured ngessaere only passed to the relevant parties — i.e.
the members of one’s group). Furthermore, followaianges to shared data or presence status,
“command” messages were generated by the servieudting client applications to automatically
refresh their individual data views (e.g. statudatps, schedule updates, etc.). This ensuredimezl-t
syndication of activity updates to all shared dataviders and, again, mitigated any unnecessary

traffic from repeat and often redundant polls & Herver.

(
CommonGround Server
Local File System
Apache Tomcat
CommonGround RTIA Java Servlet
HTML/Flex
Java Platform
BlazeDS
Java API [
=l =
T | Derby db
i
BlazeDS
Remoting Group Data Log Data
\ J

Figure 5.2: CommonGround Server Infrastructure

77



The server implementation also recorded all useractivity information transparently in the
JavaDB database, building a comprehensive — andidenably large — data log (the majority of

which will help inform the next chapter’s analysis)

5.34 FBML & theFacebook API

From the myriad social networking sites availabhire, the motivation for this study’s focus upon
Facebook was described in detail in the previousptgr: it is an integral part of student life;
convenient, familiar and already in frequent useth® risk of labouring a point reiterated once in
this chapter already, it is perhaps more the gltititdeeply integrate third-party applications ithe
Facebook experience that first attracted me — dvided an unequalled opportunity to embed
research tools into a student’s daily routine iargely transparent and non-invasive way. However,
that transparency can only be attained when thoets t'look and feel” part of the Facebook

platform, appearing and functioning seamlessiytadents interact normally with the site.

iFrame

Facebook
API

Application Callback URL Facebook Application Canvas Page
(Local Server) apps.facebook.com/commonground

Figure 5.3: Facebook Canvas Page and Facebook Aétitecture
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However, as discussed earlier, third-party Facklapplications are not hosted on the Facebook
platform itself. Facebook simply provides a windewor more precisely aifFframe — onto remote
applications hosted elsewhere, making them acdes#ilspecific web addresses calbashvas pages
Users then simply visit a canvas page to load alicgtion; Facebook automatically requests the
application’s content from its hosted location (moas itscallback URI) and serves that content
within the iFrame window (see Figure 5.3 on thevjngs page). From a user’s standpoint this is
performed entirely transparently and so, for akbimis and purposes, Facebook applications appear as
embedded, integrated parts of the site.

Perhaps more significantly, in addition to simplypearing within the context of the Facebook
site, third-party Facebook applications are algmabée of accessing the rich profile information and
social connection data of their users. To do thpplications are required to utilise the Facebook
Application Programming Interface (API); a freelpwhloadable Java client library [168] that
bridges the gap between application and platform.particular, by providing a means for
asynchronous communication between the two, it sgpomethods for handling user- and
application-authentication, session handling, amdsage passing/validation (see Figure 5.4 below).
Furthermore, Facebook-styled Ul elements such #ermy tab-bars, input fields and dialogue boxes
can be added to pages using static Facebook Madr&knguage (FBML) tags, an extended form of
HTML that Facebook parses at load-time.

www.facebook.com Facebook Server  CommonGround Server

1. App Page Request >
< 2. iFrame Canvas Page
\
5. Facebook API Call > NS
0
< 6. XML Response . §
A A

3. Application Request
4. HTML/Flex Application
7. Application Server Call
8. XML Response

Figure 5.4: CommonGround and Facebook API Architest

The number of ways an individual application iseaio interface and interact with the Facebook
platform — known asntegration points— are many and varied, and this number appeafseto

growing rapidly (at the time of writing, great effe are being made to offer more support for mobile
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access and third-party website integration). Howefa the first release of mgommonGround

RIA, only a small subset of integration points watidised:

» Access to users’ public Facebook identities
» Access to users’ basic profile information

» Access to users’' bookmarks

A Facebook member’glentity is simply a public account number that uniquelgnifies that
individual on the service. Using this identifiemstances ofCommonGroundwere able to
programmatically target and access Wasic profile information and bookmarks of its userd (Hl
which will be discussed in-depth, and demonstratedractice, in section 5.4). However, prior to
receiving access to this public data, users weserquired to “add” and authorise the applicabgn
explicitly allowing it access to their Facebook @aet (the Facebook Platform uses the OAuth 2.0
protocol for authentication and authorisation). ©raxded, calls to access profile and bookmark
information could be made asynchronously to theebaok platform via the API.

Admittedly, considering the depth of informatiomdarange of communication affordances
accessible to third-party applications, the featetadopted represented a fairly modest use of the
Facebook API. The reasoning behind this was simpleall that in the previous chapter | discussed
many of the reservations students expressed regardie use of Facebook for formal team
collaboration; although open to using the serviegpmject, they were also understandably reluctant
to add colleagues as friends and certainly did@hiw'work” to interfere with their recreational use
of the site. As a result of these findings | feltliged to avoid any unnecessarily intrusive profile
integration techniques, including the adding oflejapion data to profile pages, the posting of feed
data to friends’ news streams, and — more impdytanany requirement for the “friending” of team-
mates. To reiterate that last key point, the usta@CommonGroundrIA did not require users to be
friends on the Facebook service — team connectiegre made, and existed entirely within, the
CommonGroundpplication itself (or, more precisely, the backgrd JavaDB database). Figure 5.5
overleaf illustrates the application’s final supiony server architecture.

Aside from these concessions, however, the FaéeB8&d provided more than enough scope to
satisfy the requirements of this study; at the tohevriting, no other service can offer such suppor
Furthermore, one cannot ignore the many communmicathd collaboration affordances built into the
basic Facebook framework, many of which naturatynplement my application without being an
integrated part of it (such as private one-to-aa &nd video chat, messaging, profile exploration,

etc). Moreover, so long as the action is not fordbe simple one-click ability toptionally add
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team-mates as friends within Facebook as relatipagievelop only served to strengthen team ties,

as | will demonstrate in more detail later.

[
CommonGround Server
Local File System
Apache Tomcat
CommonGround RIA Java Servlet
HTML/Flex
Java Platform
Facebook BlazeDS
Java API Java API 1
.
T l_ Derby db
1
BlazeDS
Remoting Group Data Log Data
& J

facebook

Figure 5.5: CommonGround Server Infrastructure widcebook

One final note on the use of the Facebook APimseand conditions imposed by the service
require that all third-party applications complytlwiFacebook’s strict set of principles and legal
guidelines. These generally require applicationdees to respect the privacy of their users anddavoi
the creation of unlawful, misleading, malicious,satiminatory or misrepresentative content.

Needless to say, | made every effort to abide bgdlpolicies during this study.

54 A Tour of CommonGround

Developed in Adobe FlexCommonGroungrovided a standards-based interactive experientee
user, utilising and extending the inherent commatidmy and social awareness affordances of the
Facebook platform. Designed as a proof-of-conciy,application was able to offer a number of

facilities to the student: team building potent{@ia profile exploration and informal “chance
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encounters”), team interaction (via synchronous amgnchronous chat facilities and discussion
boards), group awareness (via status updates)graatier project planning potential both locally and
cross-site (via a simple company-wide project saled

Building upon the functional requirements discdsise5.2, | will now introduce and discuss each
of CommonGround’sey collaboration and communication features im.texplain their purpose,
and then briefly describe how students made ustheah in practice. Where relevant | will also
illustrate each feature using run-time screen gaptabtained during a recent trial of the applarati
(which will be discussed in detail in the next ctesip Again, fictitious names, e-mail addresses and

profile images have been used in all screen captormaintain anonymity.

541 Invitations& Account Activation

Deployed on the Facebook platform, hemmonGroundpplication was made available to users at

the following canvas page URL:
http://apps. facebook. conf commongr ound/

Visiting users were immediately prompted to “adtié CommonGroundapplication to their
Facebook account. This essential step allowed she to bookmark and visit the application quickly
from their main Facebook homepage and, in turnmjited the application to access and interact

with their personal profile information (Figure ».6

Request for permission
CommonGround is requesting permission to do the following:

L1 . &

/ Access my Profile information CommonGround

Music, TV

Quotes, About

to the CommonGround Terms of Service and Privacy policy

Logged in as Terry Charlton (Mot you?) ﬁ Leave application

Figure 5.6: CommonGround’s Permission RequestFaieebook)
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Importantly, it was a prerequisite to agree etmutrally to the privacy policy and terms and

conditions of this study in order to activat€ammonGroundiser account. As per the application’s

functional requirements, only a student's most dgsérsonal details (such as name and contact

information) were accessed and made availablehter @éam members at runtime.

¥4 commonGround

User Management - Company 4

Name

Keiren Murray
Jack Robinson
Lakshmi Patel
Toby Bennet
Marcus Samways
Les Armstrong
Philip Rose
Stuart Rowe
Sanjayv Morjar
Thomas Goodall
Sarah Ross
Matalie Pearey
John Wu

E-mail
k.murray@ncl.ac.uk
J.k.robinson@ncl.ac.uk
[.h.d.patel@ncl.ac.uk
t.bennet3@ncl.ac.uk
m.l.samways@ncl.ac.uk
l.armstrong2@ncl.ac.uk
p.j.rose@ncl.ac.uk
s.rowe@dur.ac.uk
s.morjar2@dur.ac.uk
t.goodallZ@dur.ac.uk
s.g.ross@dur.ac.uk
n.l.pearey@dur.ac.uk

Il wu@dur.ac.uk

@ User invitations are only valid for 48 hours

&

Account
Admin
User
User
User
User
User

User

Admin ¥ |
Admin

User b—

User

User

ERERERERERER R

User

| NCL | ¥ | | Invite |

Cancel

| Save [ |

Figure 5.7: CommonGround’s User Management Console

Given thatCommonGroundvas created specifically to support this studyet¢idednot to submit

it to the Facebook Application Directory (and thuake it available to the general public). Instdad,

attract suitable users @ommonGroundl simply invited one person from each local studeam to

create a “company account”. That person then amongly invited their own team mates as and
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when they felt it appropriate to do so (which Ilvdéscribe in more detail in the next chapter). To
briefly expand upon the mechanics of creating apanyg account, initial invitees were granted
administrator rights t€ommonGround’siser management interface (see Figure 5.7 on théopis
page). To define their company’s infrastructureytbktarted by forming two sub-teams (referred to as
“networks” onCommonGroungdto represent each cross-site team. Team membeileaddresses

were then entered (and assigned to an appropréteork), whereupon the system automatically
issued invitations.

i'i CommonGround - Connect

Activate your CommonGround Profile

Enter vour Invitation ID to activate yvour CommonGround profile

%

@ Please note: you will only need to do this once | Activate |

Invitation ID:  mknoll@company2)|

Figure 5.8: CommonGround’s Account Activation Cdaso

E-mail invitations prompted students to “join thegam” onCommonGroundand supplied them
with a unique activation code to prevent unauthkatrisiccess. On first use of the application the
student was required to enter this code to valitdlaéé account (Figure 5.8), which in turn paired
their unique Facebook identifier with their usec@mt on the local application server. Importantly,
and as requested by students in my initial surves,would serve to reduce barriers to interaction
by allowing automatic log-in on successive visistlie application. Once logged in students were
then presented with the ma@ommonGroundapplication interface featuring a Virtual Meeting

Room, a real-time text Chat Channel, a Company MerShatus list, and a Company Schedule.

54.2 Virtual Meeting Room

To stimulate informal interaction via productiveatite encounters, and to enable basic online social
presence between students, | created a Virtual iMp&oom that displayed connected users and

their institutional affiliations (see Figure 5.9avleaf). The pedagogic motivation underpinning this
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feature was simple: as touched upon in a previbagter, researchers indicate that real-life infdrma
and casual social interactions (i.e. impromptu enters around the “water cooler”, the coffee
machine, over lunches, in hallways, etc.), areroftatalysts for the formation of social capital in

professional group collaborations. Likewise, théitual equivalents also permit distance users to
encounter one another casually which helps buiidroanity and shared understanding [70] (without
which students would be unwilling to take the riskgolved in contributing ideas and receiving

critique [82, 105]). Moreover, photographs of ong@sers also contribute to heightened group
awareness [117].

~ : i :
e Virtual Meeting Room 8 company members online el

Name: Keiren Murray
| Role: Mewcastle University

{ Respect: 100%

Natalie' §

Figure 5.9: CommonGround’s Virtual Meeting Room @oment

Developed in Flash and embedded within@oenmonGroundFlex application, this custom-made
social affordance (or “group/work awareness widdé&f'8]) was capable of direct communication
with the BlazeDS remoting service, affording théligbto build and maintain a real-time roster of
room attendees for each distinct company. To emplepngruent visual metaphor to instantly and
transparently communicate the tool's purpose, Husdamiliar visual setting that was analogous to
the students’ real-world meeting environment @e.illustrated reproduction of a traditional face-t
face meeting room). The rationale behind this desijgproach was simple: relevant and recognisable
contextual visual cues can often help reduce harteeinteraction [187].

Students accessing the application would appeaint’ and their Facebook profile pictures —
obtained via the Facebook API — would occupy a ratseat” at their company’s shared table. This
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feature was designed to allow active studentsacas@ glance which team mates were present at any
one time. As suggested by Postmes, Spears & Lé&g],[pbofile pictures serve to “individualise”
participants and provide a more favourable impoessf one’s cross-site team mates, many of whom
a student may never meet in person. Of course,ativentage was largely dependent on students
using representative portrait pictures in their ébmok profiles — an act that my earlier research
generally proved to be the case (as discussedapt€h4).

To visually connect students to their respectivestiiutions, colour-coded profiles and
contribution tags were used. Furthermore, a sttslénit name and team details could be accessed by
rolling over their profile image (and clicked tcew a full Facebook profile which, depending on the
individual's privacy settings, included detailedntact information). If the student was an existing
friend on the service, or their Facebook profilesyablic, full information could be accessed. If,no
only the partial personal details requesteddmmmonGroundiuring activation would be displayed
(including a link to add the student as a fried)is simple feature was designed to allow students
“get to know” one another in a way rarely achieeainl normal academic group projects, especially
where cross-site and “peripheral” team mates weneerned.

Although the motivation for creating a virtual ntieg room was to encourage chance encounters
and foster the organic building of social capita profile exploration, it was also envisaged that
student teams would conduct online meetings udmegfacility. As an experimental trial of the
application would later show (which will be discaddn the next chapter), all of these predicted use

were borne out in practice.

543 Chat Channd

Facebook’s own integrated chat features were lahibeone-to-one discussions witiends only— as
described earlier, being friends on Facebook wasancequirement for use d¢ommonGround
Therefore, to complement the Virtual Meeting Roamilfty described above, | developed a simple
text-based synchronous chat feature that allowéislea€ommonGroundisers to interact with one
another simultaneously (see Figure 5.10 overlddfing the BlazeDS messaging service, chat
messages were immediately syndicated in real-tnadl bther active users (in much the same way as
web-based chat rooms operate). Following the coslialgme touched upon earlier, the colour of the
student’s contributions denoted their institutioa#iliations.

Developing a custom chat facility also allowed tmeapture and log chat utterances, which was
not achievable using Facebook’s built-in featurAf. interactions were recorded by the local

CommonGroundapplication server for later analysis. Discusspages (provided by the Facebook
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service and set-up by this author) were also mad#able for private company-wide asynchronous
interaction. | also integrated Newcastle Universityirtual learning environment NESS (Newcastle
E-learning Support System) in@ommonGroungallowing local and cross-site students to shidee f
and interact with one another using asynchronousniofacilities. Local Newcastle students could
also retrieve course timetables, submit deliveralaled receive marks and feedback online. These
features, however, were designed as simple “adgtrds® and are largely outside the scope of this
study.

~ ) Chat Channel 82 comments | @ |

[Keiren Murray]: Nice cne guys, so its definitely on track to be completed by the deadline? .
[Marcus Samways=]: hey ur on lol cocl yeah its done now sam emailed me they are collating it now
[Jack Robinson]: Keiren where you now?
[Keiren Murray]: In the Mill with Lakshmi working on the GUI. Having a nightmare!
[Lee Armstrong]: If you guys need help let me no ok?
[Keiren Murray]: sure thing lee - Jack, hows the PDA stuff going? any progress??
[Jack Robinson]: It's working all right. I just have to add an extra button
[]ack Roblnson} *Durham want it to synch from PDA to PC and PC to PDA
a ]: Hi.guys - where is the sql server?
[]ack Roblnson} Hey Stu. We're just running it locally.

Figure 5.10: CommonGround’s Chat Channel Component

54.4 Company Schedule

As discussed in Chapter 3, the majority of studeatsicipating in the cross-site group activity wer
surprisingly reluctant to utilise professional prdj planning software to manage their project
schedules and workloads. Although aware of the filsraf using such tools across all stages of the
software engineering process (introductory lectimésrmed students of such), most teams delegated
the creation of a project plan — an initial teantivdeable — to a single, non-programming team
member (who typically complained the least or ndsssk allocation meetings). Unfortunately, once
submitted, this plan was rarely (if ever) referbetk to, negating much of its value. Based upon my
own observations, this reluctance to create a groptan seemed to stem primarily from a
combination of unfamiliarity with the tools availeband wariness of their apparent complexity (in
addition to an overzealous desire to develop smistiimmediately without consideration for
appropriate design and planning).

Conscious of the need to equip students with g¥feproject planning skills (and hopefully instil

in them an appreciation for effective resource @inte management), | thus provided users of
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CommonGroundwith a basic scheduling facility providing a comgawide overview of pending
project tasks, responsibilities, due dates and rpssgy percentages (see Figure 5.11). Presented
alongside the Virtual Meeting Room and Chat Chantiés shared scheduling tool could be readily

viewed and discussed by all active users with ratestimescales collaboratively decided upon.

=
:f:j Company Schedule 31 schedule updates | &
D Task Owner Due %
12 4, Syncronization Implementation Lakshmi 01/03/2009 80 Ll
& Compass Arrow Lakshrmi 10/03/2009
@ GPS PDA Status Jack 10/03/2009 l
@ Design Pictures Sanjay 10/03/200%
i6 Final Design Document Marcus/Lee 13/03/2009 a0 |
17 I:Z'u:lm any Peer Percentages L} Everyone 17/03/2009 |0 |_:-|| ‘
18 IBM Final Demonstration Everyone 17/03/2009 o
20 Team Presentations Eweryone 21/04/2009 0
21 Team Website Sanjay 01/05/2009 o
@ Final Team Bennrt & | nn Kairan namsi2nna |L
Enter 3 task | Add Task | Delete Task |

Figure 5.11: CommonGround’s Company Schedule Coenton

Far simpler than many professional project plagnitools, CommonGroundoffered an
intentionally limited subset of time and resourtecation features. Visitors to the application kbu
see at a glance the tasks assigned to them, thiminission dates, and the progress that others were
making on their allotted duties. Icons and colowese used to highlight tasks with upcoming due
dates and to mark individual tasks as complete fastdprogress, user-assignment and date selection
widgets made task creation, allocation and edisingple. A status panel above the schedule drew a
user’s attention to any recent changes, and tlenvation displayed could be sorted alphabetically,
numerically, or by date by clicking the relevanturon header.

The BlazeDS remoting service ensured each stiglsotiedule view was bound to the same
shared data provider and changes were immediateidicated to all active users. Again, all

interactions were also recorded by the local apfiba server for later analysis.

545 Company Member Status

During this study, emerging “microblogging” toolspresented an area of particular interest to me.

As discussed in detail in Chapter 4, the early ssgcf social networking services was largely
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attributable to the introduction and user-adoptibristatus update” facilities (obviously in the eas
of Twitter, but less so with other services). Imme of user motivation and gratification (i.e. the
satisfaction gained from using social media), statpdates contribute greatly to the “stickiness” of
SNS sites; they encourage repeat visits and raptrese of the primary channels though which users
are kept aware of the actions of their social gsagReciprocally, status updates are one of the
primary means by which users disseminate informagibout themselves. They therefore present a
potent means to facilitate network engagement alidpately, encourage frequent and repeat use of
CommonGround

As described in the broader sense by Lampe di@2], status updates provide the means by
which users interact with one another and trackattons, beliefs and interests of those in their
network. Unfortunately, the popular term “statuslage” is something of a misnomer; it does not
describe the extended capacity of such featuregetwrate social capital in collaborative group
contexts — by sharing one’s thoughts and ideasadkjng network-wide questions, by receiving
support and advice (via comments), and by achiegomgsensus with others. Of course, for a status
update facility to be considered useful and to ble & foster team interaction, all users must be

willing to share knowledge and discuss ideas willers in their network.

},] Company Member Status 18 status updates | = |
Uni Name Role Status
NCL Keiren Murray Team Manager Helping Lakshmi with the Desktop app i
NCL Lakshmi Patel Lead Programmer Working on the Desktop-app
NCL Toby Bennet Chief Designer Design diagrams done. Waiting for next mission!
NCL Jack Robinson Code Reviewer Mentally preparing for testing )
NCL Marcus Samways Documentation Lead is at home in Carlisle if any work needs done l...
NCL Lee Armstrong Liasion Officer is wonbr‘"" T R Bt S Lyt

; is at home in Carlisle if any werk needs done let me know
CUR Stuart Rowe Team Manager SYNCING M= ano meroy TaraUrases" .
DUR Sarah Ross Secretary
DUR Sanjay Morjar Web Programmer Finalizing Interface R
rilig Thnmas Gondall Liasinn MFfirar i= nnt fealing were wall of L=
Vhat are you warking an right now? Submit |

Figure 5.12: CommonGround’s Company Member Statmagdnent

Driven by these findings and student familiaritithnconverging SNS status update facilities, |
integrated my own Company Member Status feainb@CommonGroundo foster team interaction

and awareness (Figure 5.12 above). Following Faselzmd Twitter's lead (which respectively
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encourage interactivity by asking the questions &#thon your mind?” and “What's happening?”), |
implemented a basic text-based status facility pting students to answer a more context-specific
guestion: “What are you working on right now?”

During my initial studies it became apparent teaidents did not wish to have their main
Facebook status altered — that is, their primanfilpr status that is available to their entire rfide
network — and so a separate, project-specific Statas maintained local to tht@ommonGround
application. Limited to 140 characters or less ¢k contributions punchy and inviting for other
team members to read, the Company Member Stattigdeencouraged usersftequentlypublish a
simple and succinct one-line message describinig thierent work activities. University affiliation
and team roles were also included with contribitj@and information could be sorted alphabetically
by simply clicking the relevant column header. Agaa simple status panel would draw a user’s
attention to any recent updates.

Once more, the BlazeDS remoting service ensurel student’'s status view was bound to the
same shared data provider. Changes were also iratebdisyndicated to all active users and

recorded by the application’s back-end serverdtarlanalysis.

54.6 Logging Systems

As touched upon for each of the application featutetailed in this chapter, all user interactiothwi
CommonGroundvas recorded by the local hosting server. WhentheBlazeDS remoting service
syndicated messages to active users, copies wsoetiale stamped and saved to the system’s

supporting Java Derby database. In particularfadb@wing interactivity actions were logged:

» Application access dates and durations

» Profile explorations (initiated vi@ommonGrouny
« Direct and indirect friending of team mates

+ Chat utterances

e Schedule additions and updates

e Status additions and updates

® Direct here refers to users who added team matfeads using th€ommonGroundhterface.
Indirect refers to users who searched for and atished mates via Facebook’s built-in search
facilities (which could not be recorded BpmmonGroundlirectly). However, in the latter case, by
taking a snapshot of a user’s friend list at thgliaption login stage, any relevant additions or
deletions could be automatically detected.
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The data logs thus provided the basis for mudhefjuantitative analysis discussed in Chapter 6.
Importantly, the recording of this data was autbexdi by users of the application as part of theeajre

terms and conditions of its use, in addition t;sig a consent agreement at the outset the study.

5.5 Achievinga CommonGround

To illustrate each of thEommonGroundeatures described in this chapter in-situ, atine screen
capture of the application is provided in Figur&3%at the end of this chapter. As requested by
students, all interface elements were presentea single, comprehensive view (vertical scrolling
was favoured over more traditional menu or tab ariinterfaces — perhaps because data views
requiring vertical scrolling were an accepted dedmm on Facebook). Each constituent feature of
the application was divided into four distinct aeall of which could be resized as required to
increase or decrease a feature’s available viegfage. View changes were saved automatically and
restored on future visits and, on a standard 10@8xiisplay, approximately 60% @ommonGround
could be seen at any one time. During trials of apglication, which | will discuss in the next
chapter, students reported that this design apprevacked well.

As can be seen, eight students were logged dmetaplication at the time of the screen capture
(5 from Newcastle University, 3 from Durham Univigrs The Virtual Meeting Room displays each
active user’s Facebook profile image and their oektvaffiliation; a snapshot of the Chat Channel,
Company Member Status panel and Company Schedulealsa be seen. Methods to manage
application preferences and user groups — in aohdid accessing discussion boards and NESS —

were accessible via Facebook tabs outside of ttie application (as shown earlier in Figure 5.1).

5.6 Concluding Remarks

Social media and shared online spaces represeattrantive means to foster student interaction and
community building on-project. However, as thismiea has highlighted, Facebook and social media
services like it are perceived by students to bed@minantly personal, private and recreational
environments. Consequently, any attempts by thadigs to interfere with or alter existing social

processes and boundaries on the service will bewitét resistance. To demonstrate this point,
students voiced considerable concerns with my malpto embed a formal academic tool on the
Facebook platform, stating that they wished to ta@mna distinct separation between their social and

professional lives. Similarly, students expressedreat deal of anxiety regarding the “forced
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friending” of team mates on the service, especiallyere cross-site colleagues were concerned. In
response to these concerns, this chapter pres€&udednonGrounda proof-of-concept Web 2.0
application developed to harness, complement ahdre a group’s collaborative potential without
directly impacting upon its members’ social gramhsroutine, day-to-day use of the service. By
combining project-centric planning facilities wifacebook’s built-in communication affordances, |
anticipated this approach would help stimulate greéeam member cooperation, trust and self-
disclosure via productive profile explorations aféince encounters (without the need to adopt new
and unfamiliar technologies). In turn, the tool Wbioster the generation of social capital, group
awareness and the inclusion of “peripheral” teanmbers who often presented difficulties forming
and maintaining offline relationships with theidleagues.

Created in Adobe Flex;ommonGroundvas hosted on an Apache Tomcat servlet and swggport
by BlazeDS remoting and messaging technologiesngJ#ie Facebook API, the application was
made available to users via the standard Facebakinterface and appeared as if it was an
integrated part of the site. To maintain a sepanabetween social identities, the tool was created
self-contained “app” that had to be manually lawttho be used (there were no unsolicited or
invasive prompts to visit the application). Actiiat of the tool would thus indicate “buy-in” and
signify a shift in user expectation and a willingeeto engage with team mates professionally.
Importantly, by maintaining user connections ehirgithin the CommonGroundapplication itself,
use of the RIA did not require team mates to enfts on the Facebook service — a key feature of the
tool. Furthermore, in response to student requésstool made no attempts to publicise its usa to
participant’s social network or disseminate dethpersonal information to other users.

The design rationale underpinning the key collabee and group awareness features of the
CommonGroundpplication — namely the Virtual Meeting Room, €Gaannel, Company Member
Status and shared Schedule facility — has beemustied in detail in this chapter. Notably, each
feature described was designed to complement Fak&bbuilt-in communication affordances as
students did not wish to use any platform-specd@mmunication channels to interact with
colleagues (they are generally designed to be wg#d a user’'s private social network). The
effectiveness of these features and their comhimgact on the outcomes of the CETL-ALIC group

programming activity will be discussed in detaitl® next chapter.

5.7 Summary

In this chapter | have introduced and discusseddtheslopment ofCommonGrounda social tool

capable of combining the inherent communication grmlip awareness features of the Facebook
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platform (e.g. profile creation, synchronous anghalronous chat, status updates, etc.) with project
related micro-blogging, meeting, scheduling anchpiiag facilities. Firstly, | provided an overview
of the application’s design requirements as infatrg student survey results and proposal feedback.
| then went on to discuss an experimental “prootafcept” implementation of the tool, outlining
and justifying the broad range of collaborative téie@s and supporting server-based systems
employed. | also discussed in detail the methodetognd approaches used to embed and interface
the tool with Facebook’s developer platform.

To determine the viability o€ommonGroundthe next chapter will summarise and assess an
initial trial of the application conducted duriniget2008/09 academic year. Based upon the findings
discussed, Chapter 7 will go on to describe thdutiem of CommonGroundand, in Chapter 8,

analyse a second release of the application.
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[Keiren Murray]: Nice one guys, so its definitely on track to be completed by the deadline?
[Marcus Samways]: hey ur on lol cool yeah its done now sam emailed me they are collating it now
[Jack Rebinson]: Keiren where you now?

[Keiren Murray]: In the Mill with Lakshmi working on the GUI. Having a nightmare!

[Lee Armstrong]: If you guys need help let me no ok?

[Keiren Murray]: sure thing lee - Jack, hows the PDA stuff going? any progress??

[¥ack Robinson]: It's working all right. I just have to add an extra button

[Jack Robinson]: *Durham want it to synch from PDA to PC and PC to PDA

[Stuart Rowe]: Hi guys —where is the-sql server?

[Jack Robinson]: Hey Stu, We're just running it locally.

Enter chat text | l Sen—d J

¥ company Member Status 28 status updates |
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. Keiren Murray .Taam Manager :Helping Lakshmi with the Desktop app
Lakshmi Patel Lead Programmer Waorking on the Dezktop app
Toby Bennet Chief Designer Design diagrams done. Waiting for next mission!
Jack Robinson Code Reviewsr Mentally preparing for testing @)
Marcus Samways Documentation iz at home in Carlisle if any work needs done |...
Lee Armstrong Liasion Officer liz wondering if people still want help testing

| Stuart Rowe Team Manager syncing mysgl and derby databases

| Sarah Ross Secretary

| Sanjay Morjar Web Programmer Finalising Interface -
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Figure 5.13 CommonGround — Real-time Screen Capture



Chapter 6

Trial 1. Proof of Concept

6.1 Introduction

The previous chapter introduc&bmmonGrounda proof-of-concept RIA developed to support
stage two students participating in the CETL-ALi@yp programming activity. Seeking to harness
their pre-existing engagement with the social nekimg site Facebook, the application was designed
to stimulate greater team member cooperation, tanst self-disclosure by facilitating informal
chance encounters, group awareness and profiler@tjon. To reiterate the closing remarks of the
previous chapter, it was also my intention tBatmmonGroundvould fill the communication void
that often arose between formal team interactiows an doing so, help encourage the inclusion of
peripheral team members. Ultimately, this approaohld enable me to evaluate the extent to which
“sociability” and group awareness factors affectiabcapital and learning performance on-project.

I now introduce the first of two experimental fefials of CommonGroundFollowing a brief
overview of the trial in 6.2, | go on to providesammary of my study’s research questions and
selected instrumentation in 6.3. Based on dataect®il from participant surveys, 6.4 then
investigates the sociability @ommonGroun@nd its capacity to foster social presence on-ptoie
6.5 | move on to study howCommonGroundnfluenced group cohesion, trust and awareness,
followed in 6.6 by an analysis of real-time appifica usage statistics and learner performance
outcomes. After a general discussion of resul®.h | finish in 6.8 with an overview of participgan

feedback gathered from post-trial surveys and vigers.

6.2 Overview of 2008/09 Trial

A preliminary pilot study ofCommonGroundvas performed during the 2008/09 academic year to
determine the viability of the application as arsbeollaborative tool and to expose any weaknesses

in its design or implementation. 4 companies (dut2) were invited to join a study group and use
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the application — both locally and cross-site —imtuthe second semester of the cross-site project
(when team relations tended to break down and émeigand friction-free interaction was most
required). Running for approximately 16 weeks (batact; 4 non-contact), it was during this time
that students implemented their final systems asdpne student put it, “the real work started”. A
total of 61 representative stage 2 students toakipahe trial; 38 from Newcastle University and 2
from Durham University (55 male, 6 female; meanrage age of 20.26, standard deviation 2.15). Of
the 4 companies randomly invited to BemmonGroungdall student members unanimously agreed
to participate (all companies selected reportedipus use of Facebook for communication socially
with their team mates, albeit only locally). Stutkerirom Newcastle University were initially
introduced to th&CommonGroundapplication during their first formal team meetiofjthe second
semester. Although there was no mandatory requimentwe use the application, participants were
encouraged to “give it a go” and experiment with itse. Regardless of tool adoption, student
participation in surveys and feedback sessionsaflysduring formal team meetings) was expected.
For comparison purposes, 4 further companies e chosen at random (from those not
participating in theCommonGroundrial) to join a control group. Applicable to thésudy from 6.5
onwards, this cohort of students was represented Byrther 58 students; 34 from Newcastle
University’ and 24 from Durham University (56 male, 5 femafean average age of 20.16, standard
deviation 1.78). Again, in the 4 companies invitedjoin the control group, all student members
unanimously agreed to participate. Control grouptigipants were also free to use any CMC
technologies of their choice (other than t@emmonGroundapplication) and were required to

participate in all surveys and feedback sessions.

6.3 Study Detail

Strijpos et al. posit that the primary process ofial interaction should now be the focus for
computer-supported collaborative learning reseascfiet1]. With this in mind, | now investigate
how CommonGroundwas able to influence social interaction on-prbjéda synchronous and
asynchronous chat, status updates, profile expborathance encounters, etc.), in addition to user
perceptions of social presence (i.e. the “degresmaliénce” of actors in an interaction [107]). Claap
with trust, group awareness and team member calf@situsion, these factors are considered
important determinants to successful participationcollaborative educational contexts. More

abstractly, they also directly facilitate the gextem of social capital (i.e. the information,

® 37 students originally started in Newcastle Ursitgts control group but 3 left the course during
the activity and have thus been omitted.
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knowledge, resources and opportunities perceivebdetavailable through one’s network of team
members [96]).

6.3.1 Research Questions

To address the exploratory aims of this studyfaflewing research questions will be investigated i

this chapter:

RQ1. Is theCommonGroundtool capable of encouraging and supporting ciitica
interpersonal processes such as affiliation, tegaraction, impression formation,

social presence, and positive feelings of team-nezrobnnectedness?

RQ2. Extending RQ1, does ti®@mmonGroundool help to create group awareness and
sustain a low-risk environment in which effectiveysting and cohesive working

relationships can be established?

RQ3. Does usage of th€ommonGroundenvironment positively influence an

individual's performance and achievement on-pr@ject

Based on the research-led desigi€ommonGrouna@nd early feedback from students, my initial
expectation was that the tool would establish autsld collaborative online space capable of
positively affecting social interaction, group aemess, community formation and individual
cognitive performance on-project. Of course, thigdiction depended entirely upon participant

acceptance and adoption of the tool, as | will aisdater in this chapter.

6.3.2 Social Instruments

Although a number of instruments exist to desctheevarious social aspects of CMC technologies,
most attempt to measure an amorphous set of vasiatith little clarity, construct validity or inteal
reliability [104]. Indeed, there is little agreemen the literature on how to measure social CMC
factors and many instruments exhibit considerablerlap in terms of the specific social
characteristics they seek to measure. Fortunagelyreat deal of research by Kreijns, Kirschner,
Jochems & Van Buuren has sought to disentanglesthesstructs and provide a more definitive
means to operationalise the social climate andnpiateof online collaborative tools (for a summary
see [118]). In particular, their work seeks to s mal and measure three specific qualities of
technology-mediated learning environmemstsciability [188], social presenc§l04] andsocial space

[104] (essential qualities for reinforcing sociatdraction, group awareness, trust, community and
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impression formation in distributed communities pshctice). Given the high degree of construct
validity and internal reliability — and noting amyeaknesses or limitations therein — | draw on the
first two of these scales in 6.4 to explore thelitpaf interaction and social presence afforded to
users ofCommonGround| then draw on the third scale in 6.5 to investilgand compare the
collaborative potential which exists in and betwdsnstudy and control groups (the scale is partial
derived from non-CMC related scales and thus appbieboth use-cases). Similarly, to explore the
ability of CommonGroundo establish and maintain an effective degreeoofa$, action and activity
awareness in student teams (i.e. knowledge of aobeeroles, activities and work-rhythms), | also
employ a simple group awareness scale develop&hbygsi & Favier [116] in 6.5.

Each of the selected instruments described heltebwidiscussed in more detail later in this
chapter. Importantly, 1 do not attempt to examinee tindividual sociability factors of
CommonGrounand the Facebook application-platform separateiyrather the combination of the
two. In addition, although the works of Kreijns,rgGhner, Jochems & Van Buuren and Daassi &
Favier relate primarily to virtual teams operatingdistance learning contexts, | contend that their
social scales apply equally well to both distrilsugand localised teams (and thus to the CETL-ALIC
group-programming activity as a whole).

Following the analytical precedents set by thginsgtors of the selected scales, this chapter also
uses means, standard deviations and parametisctéeskplore central tendencies and compare group
averages. Although | believe the scales used haitete symmetry and equidistance (so an interval-
level measurement can be reasonably inferred), @oijnmated scores are analysed as they
approximate a Gaussian distribution. Combined wity adequate sample sizes (>30, as per the
Central Limit Theory), this data can thus be inteted normatively. For completeness, however,
confirmatory non-parametric Mann—Whitney—Wilcoxorsts were also conducted that confirmed

the findings presented here.

6.4 Sociability & Social Presence

In this section | consider two important socio-gsylogical dimensions dommonGroundFirstly, |
investigate the tool's various communication affordes and their relevance to the social needs and
interests of students. To do this, | look at howllvee application was able to support social
interaction, build strong working relationships,daenhance positive feelings of team member
connectedness, community and belonging. Secondlyjnvestigate the capacity of the

CommonGroundtool to enable a satisfactory degree of socialsgmee on-project, which, as
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discussed in Chapter 2, permits online interloautorproject their identities and relate to teantema

as “real people” (both synchronously and asynchusiy).

6.41 Procedure

To assess the collaborative potentialG@mmonGroundand address RQ1, | administered a self-
report survey to trial participants at both univiis to solicit their opinions on a range of stdigy

and social presence factors. At Newcastle Uniyerai€ommonGroundjuestionnaire (see Appendix

B) was distributed to all members of the study groutheir penultimate formal team meeting during
week 11 (printed questionnaires were used as Nélwaasdergraduate students were often inundated
by electronic surveys and thus responses werditradily very low). As the project was coming to a
close and final deadlines were fast approachingtadients were present in team meetings and thus a
100% response rate was observed (with all questmoissvered). At the same time, an equivalent
electronic questionnaire was administered at DurHamiversity to all participating cross-site

students; an 87% response rate was achieved (Wwijbestions answered).

6.4.2  Sociability

Expanding on the discussion of social CMC techniel@ 2.5.2, | now investigate the sociability of
CommonGroundnd its capacity to facilitate critical interpensb processes such as affiliation, trust,
and social cohesiveness on-project. As describelfrbyns et al., social interactions are a dominant
factor affecting group collaboration and learnirggfprmance in collaborative educational contexts
[188]. In fact, it is generally believed that camstivist learning can only take place when student
are able to relate to one another, form good warkélationships, share a sense of community, and
agree upon mutual goals and understanding [72]hdper more importantly, sociability can also
positively influence group dynamics and, in tureJpghreduce feelings of loneliness and peripheral
team member isolation [54]. Thus, to determine leell CommonGroundvas able to perform in
these regards (and to highlight any weakness ossiarmis in the tool's design and implementation), |
employed an instrument specifically developed tcasnee the sociability of computer-supported

collaborative environments, as | will now discuss.

6.4.2.1 Instrument Detalil

The Sociability Scalevas developed by Kreijns et al. [188] to meashee fierceived sociability of

computer-mediated environments (i.e. the extenvibich a CMC tool is able to facilitate social
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interaction, information exchange, impression faiora community building, trust and group
cohesion). Reworded slightly to suit this crosse-silidy (see Table 6.1), the scale is a self-rapprt
one-dimensional measure featuring 10 five-pointetiilscale items (opinions are expressed for all
items on a continuous 1-5 scale:nbt at all applicable 2=rarely applicable 3=moderately
applicable 4=argely applicable 5=totally applicable with no further scale clarification provided).
Each item is designed to assess a student’s oginiérthe social potential of a CMC tool —
CommonGroundn this case — and how well they were able to s&d tool to interact with their
learning group. The original scale was refined matidated (via factor analysis, Pearson bivariate
correlations and principal component analysis) gisimumber of well-developed and complementary
measures. The reliability of this instrument achigta Cronbach’s coefficientof .92 in the original

report and .87 in this study, suggesting that tadesis able to measure the sociability construedt. w

6.4.2.2 Results

Results from the sociability aspect of the surveg. (responses to questions derived from the
Sociability Scale only) are provided in Table 6dldw. As this specific part of my investigation
relates to the perceived functionality @dmmonGroundather than any local or cross-site issues,
student feedback from both institutions has beemhined. However, as | simply intend to
investigate the sociability @ommonGrounds an isolated construct at this stage (and daisbitto
compare it against other CMC tools), only descvistatistics are used to present and summarise the

basic characteristics of the data collected.

Sociability Scale (n=58) X s

Q1 CommonGround enables me to easily contact my teataan 3.8 1.1

Q2 I do not feel lonely in the CommonGround environinen 3.4 1.1

Q3 The CommonGround environment enables me to gebd go 3.8 0.9
impression of my team mates.

Q4 The CommonGround environment allows spontaneowsnvdl 3.4 1.0
conversations.

Q5 The CommonGround environment enables us to devetom 3.6 0.9
well performing team.

Q6 The CommonGround environment enables me to degsop 3.8 1.0
work relationships with my team mates.

Q7 The CommonGround environment enables me to identifgelf 3.7 1.1

with the team.
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Q8 | feel comfortable with the CommonGround environimen 3.4 0.9

Q9 The CommonGround environment allows for non-tadateel 3.5 1.1
conversations.
Q10 The CommonGround environment enables me to malse clo 3.3 1.0

friendships with my team mates.

Table 6.1: Sociability Scale, Summary Statisti€@0809)

The results show that students ratedGoenmonGroundool moderate to high on the Sociability
Scale, indicating that they felt comfortable usihg application to interact with their colleaguas (
important finding considering the initial reluct@nof students to use Facebook on-project). Although
there still remains room for improvement, indivitluékert-item responses were largely positive and
consistent across the scale, producing an aveiage sf 3.6 (as illustrated in Figure 6.1 below).
More specifically, the results suggest that thel @iowed students to develop sound working
relationships with their colleagues (at least im® of impression formation, self-disclosure and
online/offline community building), resulting in ehdevelopment of a more rounded, inclusive and
well-performing team. Moreover, students indicateat the tool enabled them to get in contact with
their team mates easily and signalled that it itatdd spontaneous informal conversations with

colleagues (i.e. chance encounters), an imporitaaing that | will explore in more detail later.
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Figure 6.1: Sociability Scale, Average Response8g#9)
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Thus, with regards to RQ1, the results obtainegjest that th€ommonGrounanvironment, in
the opinion of its users, was capable of creating agustaining team interaction, information
exchange, group cohesion, and positive feelingoofmunity on-project. In addition, these findings
correspond with and support feedback from studeltsined during post-trial group interviews, as |

will return to later.

6.4.3 Social Presence

An important and integral factor of sociabilitygetikoncept of social presence refers to the perdeive
proximity and awareness of other people in a syonbus or asynchronous online communication
episode [104]. In computer-mediated communitiespodctice, a sense of presence (or social
awareness) is seen as an important determinantrdewgarticipation, social interaction, self-
disclosure and relationship building [106, 108]rtRarmore, research indicates that social presence
is a key driver of social interaction, inclusiordagatisfaction in distributed environments; it soge
critical thinking and helps to make group interac more appealing, engaging and intrinsically
more rewarding [112]. Following on from the disdossin 2.5.4, a CMC medium high in social
presence is therefore considered to be more apatefdor creating communities of learners [54],
conducting interpersonal tasks [110], and buildmgtual trust and social influence [111]. To
determine the degree of perceived social presdratecan be established @ommonGroundand to

again highlight any weakness or omissions in théigaesign), | employed a second instrument.

6.4.3.1 Instrument Detail

Introduced originally in [104] and more recenthsdissed in [189], thBocial Presence Scaleas
developed by Kreijns et al. to measure the perdedlagree of social presence afforded by computer-
mediated collaborative environments. Reworded 8ligio suit this cross-site study (see Table 6.2
overleaf), the scale is a self-reporting, one-disi@mal measure featuring 5 five-point Likert-scale
items (opinions are expressed on a continuouschkl®:s1ot at all applicable2=rarely applicable
3=moderately applicabled=largely applicable 5=totally applicable no further scale clarification
was provided). Each item is designed to assessdtial-presence potential of a CMC tool and was
again refined and validated (via factor analysigarBon bivariate correlations and principal
component analysis) using a number of well-devalogoed complementary measures. The reliability
of this instrument achieved a Cronbach’s coefficierof .81 in the original report and .80 in this

study, suggesting that the scale is able to medlsargsocial presence construct well.
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6.4.3.2 Results

Results from the social presence aspect of theegufive. responses to questions derived from the
Social Presence Scale only) are provided in Takeb@low. Again, as this specific part of my
investigation relates to the social presence capatiCommonGroundather than specific local or
cross-site issues, student feedback from bothtutistns has been combined. Descriptive statistics

will again be used to summarise the data and exgocial presence as an isolated construct.

Social Presence Scale (n=58) X s

Q1 When | have real-time conversations in CommonGrouhdve 3.4 1.1
my team mate(s) in my mind’s eye.

Q2 When | have asynchronous conversations in Commauni;d 2.8 1.1
have my team mate(s) in my mind’s eye.

Q3 When | have real-time conversations in CommonGroufekl 3.8 0.9
that | deal with very real persons and not withtietts anonymous
persons.

Q4 When | have asynchronous conversations in Commangtd 2.8 1.0
feel that | deal with very real persons and nohwibstract
anonymous persons.

Q5 Real-time conversations ommonGroundan hardly be 1.6 0.7

distinguished from face-to-face conversations.

Table 6.2: Social Presence Scale, Summary Statik08/09)

The results show that students ra@mmmonGroundnoderately on the Social Presence Scale,
producing a mean average Likert-item score of Z&&illustrated in Figure 6.2 overleaf). Although
there is clearly more work to do in this regard thata positively indicates that td@mmonGround
environment was somewhat able to establish a sesfsesocial presence during online
communications, supporting social interaction, ttrisilding and critical knowledge exchange on-
project. Specifically, students rated the tool matieto high in terms of its ability to articulateeir
team mates’ presence during real-time synchronogsumters. To a lesser extent, students also
indicated that the tool helped to communicate arele@f delayed user-presence in asynchronous
conversations (often during forum-style discussjoAs participants would later suggest in postttria
interviews, which | will return to later, Facebopkofile information surfaced by the tool (including
portrait photograph thumbnails) greatly helped s tregard, but a lack of in-tool “chat history”
unfortunately did not. Given my desire to encourageeased asynchronous interaction on-project,

this is one aspect @ommonGrounavhich | felt could be improved.

103



[ 1Mean ------- Composite Mean < Mode — Median

5

4 -
g
o]
L% ]
T 31| s 200 Ve ]
L]
x

2 -

l T T T T

1 2 3 4 5
Questionnaire Item

Figure 6.2: Social Presence Scale, Average Respd2668/09)

Students rate@€ommonGroundairly low in terms of its capacity to facilitamnversations that
were “indistinguishable” from face-to-face dialogu@ result that | expected and was quite prepared
to concede given the simple real-time chat affocdanbuilt into the application. Taking this
consideration into account, however, the resultainbd suggest th&ommonGroungin the opinion
of its users, was somewhat capable of creatingsasthining a degree of social-presence on-project,

thus supporting the Sociability Scale’s positivécome to RQ1.

6.5 Social Space & Group Awareness

In this section | address RQ2 and, firstly, invgsté CommonGround’otential to establish and
sustain a “sound” social space capable of building reinforcing effective, trusting, and cohesive
working relationships on-project. Complementing #mrlier discussion of sociability and social
presence (which addressed the specific social @@msmof CommonGround’scommunication
affordances), social space relates to the nontlgi®up dynamics and structures that underlie group
collaboration. As a concept, it operationalises pleeceived degree of social climate in a group,
providing an important basis for describing andlgsiag the success of an online community in a

collaborative context. Secondly, | go on to invgste the capacity o€fommonGroundo enable
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basic group awareness on-project (i.e. up-to-thadteiknowledge of what one’s team members have

done so far, what they are doing now, and what ti#ydo next).

6.5.1 Procedure

In week 12 of the 2008/09 CETL-ALIC group projed, simple paper-and-pencil self-report
Teamworkquestionnaire (see Appendix B) was administerean&mbers of both the study and
control groups. Designed to solicit opinions oraage of general social space and group awareness
factors (which are not specific to ti@®dmmonGroundapplication), a 100% study group and 91.2%
control group response rate was observed at Nelwoaih all questions answered (again, the high
response rate was due to distribution of the suiwegritical final team meetings). An identical
electronic questionnaire was administered at Durblminersity; an 87% response rate was achieved

for the study group and 79.2% for the control greith all questions answered.

6.5.2  Social Space

The term “social space” refers to the extent toclha collaborative environment is able to give rise
to the conditions required to generate social edmnd foster effective, trusting and cohesive
working relationships (both online and off). As dissed in 2.5, the concept of social space is
embedded in the norms, values, rules, roles, Isebeid ideals of a group’s network of social
relationships [104]. Thus, for a social space tatmesidered “sound” it must successfully promote,
reinforce and sustain interaction [54] and conteébuo a positive, low-risk climate where
commitment to shared goals and mutual understandingchievable [105]. Such environments
encourage the flow of information between learraed, in turn, support critical thinking, inclusion,
knowledge-construction and competency acquisitictD4]. Naturally, technologies which
successfully address these criteria are deemed toherently capable of facilitating the emergence
of a sound social space; thus, to allow me to deteyr how well CommonGroundvas able to

perform in this regard, | employed a third instrunne

6.5.2.1 Instrument Detalil

In order to assess the quality of a collaboratpece and the social potential that exists withifn ét
the capacity for a computer-mediated learning gustructure to enable robust working
relationships, a strong sense of community andmumhesion, and effective levels of trust, respect,

belonging and satisfaction), tis®cial Space Scalgas developed by Kreijns et al. [104]. With items
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reworded slightly to suit this study (see Table &8 6.4), the scale is a self-reporting, two-
dimensional measure featuring 20 five-point Likiéztns designed to assess a student’s opinions of
both their own and their group’s collaborative bgbar (opinions were expressed for all items on a
continuous 1-5 scale: tet at all applicable 2=rarely applicable 3=moderately applicable
4=largely applicable 5=totally applicable no further scale clarification was provided)enits Q1 to
Q10 relate to positive group behaviour with Q110 relating to negative group behaviour. Unlike
the previous two measures discussed in 6.4, this $ not CMC or application-specific and instead
aims to describe the social climate that existshiwitlocal and distributed collaborative teams
(whether facilitated by CMC media or not). Agaihistinstrument was refined (via factor analysis,
Pearson bivariate correlations and principal corepomnalysis) using a number of well-developed
and complementary measures. The reliability of ihésrument achieved a Cronbach’s coefficient
of .81 in the original report and, in this investign, .89 for the study group and .87 for the wuint

group (suggesting that the scale is able to medbkarsocial space construct well).

6.5.2.2 Results

Results from the social space survey (i.e. resmotsguestions derived from the Social Space Scale)
are provided below in Table 6.3 (study group) aader, Table 6.4 (control group). Unlike the
previous two scales, here | explore local and esitssjudgements separately. Each institution’slloc

scores are also combined, as are both sets ofsitesscores.

Social Space Scale (Study Group, n=58) Local Cross-site
Positive Group Behaviour X s X S
Q1 Company members felt free to criticise the 3.4 1.0 3.0 0.9

ideas, statements, and/or opinions of others.

Q2 We reached a good understanding on how we 3.2 1.2 2.8 1.2
had to function as a team.

Q3 Company members ensured that we keptin 4.0 0.9 3.1 1.1
touch with each other.

Q4 Company members worked hard on the project3.2 1.1 2.9 1.1

assignment.

Q5 I maintained contact with all other company 4.0 0.8 3.1 1.1
members.

Q6 Company members gave personal information 3.6 1.0 2.7 0.9

about themselves.
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Q7 The company conducted open and lively 3.8 1.0 3.2 1.1
conversations and/or discussions.

Q8 Company members took the initiative to get in 3.8 0.9 3.6 1.0
touch with others.

Q9 Company members spontaneously started 3.6 1.2 3.2 1.1
conversations with others.

Q10 Company members asked others how the work3.8 1.0 3.3 1.1
was going.

Negative Group Behaviour

Q11 Company members felt attacked personally 1.6 0.7 3.1 0.9
when their ideas/statements/opinions were
criticised.

Q12 Company members were suspicious of others. 1.5 0.7 2.2 0.9

Q13 Company members grew to dislike others. 2.2 1.2 2.8 1.0

Q14 |did the lion's share of the work. 2.7 1.1 2.9 0.9

Q15 Company members obstructed the progress of 1.6 0.8 2.6 1.0
the work.

Q16 Company members were unreasonable. 3.0 1.1 3.0 1.0

Q17 Company members disagreed amongst each 3.3 1.0 3.5 1.1
other.

Q18 The team had conflicts. 3.0 1.1 3.6 1.0

Q19 Company members gossiped about each otherl.7 0.8 2.4 1.0

Q20 Company members did not take others 2.2 0.9 2.4 1.0
seriously.

Table 6.3: Social Space Scale, Summary StatiSicgly Group, 2008/09)

Locally, these results reveal that students irsthdy group reported a moderate to high degree of
perceived “social space”. Scores were encouragiaglargely consistent across the scale, producing
a mean average Likert-item score of 3.7 with negaiiems reversed (as illustrated in Figure 6.3).
Cross-site scores were slightly lower, producingaserage Likert-item score of 3.1 with negative
items reversed (Figure 6.4). In particular, studentthe study group reported a positive, livelg an
low-risk social climate — both locally and crostest capable of promoting and maintaining social
interaction, self-disclosure and shared understandiioreover, students indicated moderately strong
levels of community and group cohesion on-projeatd( thus, in turn, strong levels of respect,
commitment and trust). And although disagreememevhigh, it is evident that these conflicts did

not severely reduce the students’ ability to funttas a team; an extremely positive outcome.
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Figure 6.3: Social Space Scale, Average Local Resg®(Study Group, 2008/09)
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Figure 6.4: Social Space Scale, Average Crossf8aponses (Study Group, 2008/09)
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To allow me to better gauge the specific rol&CofmmonGroundn the establishment of a sound
social space on-project, student feedback from paotieipating teams must also be considered and
compared. The results provided by the control gratgptherefore given in Table 6.4 below. Again,

each institution’s local scores were combined, asevboth sets of cross-site scores.

Social Space Scale (Control Group, n=50) Local Cross-site
Positive Group Behaviour X s X s
Q1 Company members felt free to criticise the 2.9 1.0 2.0 0.9

ideas, statements, and/or opinions of others.

Q2 We reached a good understanding on how we 2.4 1.0 2.1 0.9
had to function as a team.

Q3 Company members ensured that we keptin 3.1 0.9 1.7 0.8
touch with each other.

Q4 Company members worked hard on the project3.6 0.8 2.6 1.0

assignment.

Q5 I maintained contact with all other company 3.2 1.0 2.0 1.0
members.

Q6 Company members gave personal information 1.9 0.9 1.7 0.8

about themselves.

Q7 The company conducted open and lively 25 1.1 1.9 0.9
conversations and/or discussions.

Q8 Company members took the initiative to get in 3.0 1.1 1.6 0.8
touch with others.

Q9 Company members spontaneously started 2.3 1.0 1.9 0.8
conversations with others.

Q10 Company members asked others how the work3.1 1.0 1.7 0.8
was going.

Negative Group Behaviour

Q11 Company members felt attacked personally 3.5 0.9 3.9 1.0
when their ideas/statements/opinions were
criticised.

Q12 Company members were suspicious of others. 2.2 1.0 3.1 1.1

Q13 Company members grew to dislike others. 2.9 1.0 4.1 0.8

Q14 Idid the lion's share of the work. 3.3 1.0 3.8 1.0
Q15 Company members obstructed the progress of2.5 1.0 4.2 0.9
the work.
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Q16 Company members were unreasonable. 3.7 1.0 3.8 0.9

Q17 Company members disagreed amongst each 4.0 0.9 3.9 1.1

other.
Q18 The team had conflicts. 4.1 0.9 3.7 0.9
Q19 Company members gossiped about each other2.9 1.0 2.1 1.0
Q20 Company members did not take others 2.4 0.9 3.7 0.9
seriously.

Table 6.4: Social Space Scale, Summary StatisTieatfol Group, 2008/09)

These results show that non-user€ofmmonGroundeported a poorer local social climate than
that of the study group, scoring their perceivedrde of social space low to moderate (producing a
mean average Likert-item score of 2.8 with negaitems reversed, as illustrated in Figure 6.5)sThi
represents a drop in average score of 0.9 (-23Wwhéh compared to study group results. Although
the majority of items scored more negatively, oftipalar note were reduced team interaction,
reduced self-disclosure, and heightened team ctnfiowever, cross-site scores for non-users of
CommonGroundvere markedly lower than those reported by thdysgiroup, producing an average
Likert-item score of 2.1 with negative items rewstgFigure 6.6). This represents a drop in average

score of 1.0 (-31.4%) with students indicating lovexels of group cohesion and community.
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Figure 6.5: Social Space Scale, Average Local Resgm(Control Group, 2008/09)
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Figure 6.6: Social Space Scale, Average CrossfBisponses (Control Group, 2008/09)

Although the majority of items again scored moegatively, it is in the areas of team interaction
and self-disclosure that the biggest reductionsewarident (particularly in terms of spontaneous
interaction and group/task awareness). As a restuitlents grew to dislike and distrust one another
and expressed feelings that cross-site colleagbhssuated progress and did not contribute to the
project sufficiently. Paradoxically, conflict lewehcross sites were lower in the control group than
the study group; an anomaly students later at&idbtn post-trial interviews) to a lack of direct
interaction ofanykind with cross-site team members.

Although not entirely necessary given the clediffedince in average summated scores, |
nevertheless performed two separate two-tailed pedéent sample t-tests to compare results
between the two trial conditions in more detailthe first test, T, the null hypothesis ()} waslocal
study group score = local control group scpthe alternative hypothesis {Hwvaslocal study group
score# local control group scorg¢with study/control group membership as the indeleat variable
and the summated Social Space Likert-scale asgperdient variable). Similarly, in the second test,
T,, Ho: cross-site study group score = cross-site controlug score Hy: cross-site study group score
# cross-site control group scareResults, provided in Table 6.5 overleaf, reveasignificant
statistical difference (with large effect sizels,as per Cohen [190]) between the mean summated
scores of students in the study group and the alogitoup. | am therefore able to rejegt &hd accept
H; for both T, and T,.
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Group Statistics Significance

Local Scores n X s t (df) p d
T, Study Group 58 73.74 9.43 9.64

<.001 1.87
T, Control Group 50 56.28  9.33 (106)
Cross-site Scores
T, Study Group 58 62.31 1157 9.69

<.001 1.88
T, Control Group 50 42.72  9.04 (106)

Table 6.5: Differences Between Study and Controlu@rSocial Space Scores (2008/09)
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Figure 6.7: Social Space Scale, Summated Scor€8{29)

The results presented in Table 6.5 (and illustréeFigure 6.7) indicate a positive outcome to
RQ2 and suggest that ti@mmonGroundenvironment did help to establish a sound sogakte
both locally and cross-site. Local interaction wasnonstrably improved in teams that employed and
embraced the tool, driven by greater social intesac(whether on-task or not) and lower levels of
conflict and mistrust. In turn, the Social Spacal8dndicates that the group dynamics createdig th

environment gave rise to the generation of so@gital and the creation of effective, trusting and
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cohesive/inclusive working relationships where klelge-construction, competency acquisition and
commitment to shared goals and mutual understandingchievable. However, it is in specific
relation to cross-site team interaction that thestrgignificant impact is observed, with users of
CommonGroundreporting more positive feelings of community aadfar higher degree of
professional collaboration, satisfaction and sétldsure. Importantly, the findings discussed here
correspond with and support feedback from studeltsined during post-trial group interviews, as |

will return to later.

6.5.3 Group Awareness

Often taken for granted in face-to-face interai¢hl4], group awareness refers to the up-to-date
knowledge of the status, roles and current actisiof one’s team mates (i.e. what everyone in a
collaborative group has done so far, what theydaieg now, and what they will do next). Necessary
for effective collaboration, it demonstrably leadsan increase in overall levels of interaction and
course satisfaction [115]. Naturally, the capadfyCommonGroundo establish a sense of group-
awareness on-project — with an emphasis on re@dpyoand dissemination of student activities — is
one of the primary motivations behind my work (letzat, in Chapter 4, students reported that they
were frequently unable to keep track of the adéigibf their team mates — especially cross-sited- a
this inevitably led to duplication of work and ieased frustration). Encouraging awareness of co-
member activities and work-rhythms (i.e. sociatjiatand activity awareness) therefore represents
an area of particular interest.

So far, the Sociability, Social Presence and $oS8pace scales used in this study have
demonstrateCommonGround’potential to create group awareness in collabagratam contexts
(as stated by Kreijns et al., group awarenessesobthe key factors contributing to the perceptdn
social presence and sociability [188]). However, nore specifically target and examine the
effectiveness offommonGround’'ssocial awareness and status-dissemination affoegatand, in
turn, their ability to enhance inclusion and pesitinterpersonal behaviour on-project — an impdrtan
determinant of a group’s social and cognitive penfance [29]), | performed an explorative
investigation into perceived group awareness dutireg2008/09 trial. To operationalise the group

awareness construct, | employed a fourth and firsitument.

6.5.4.1 Instrument Detail

Developed by Daassi & Favier [116], tBeoup Awareness Scaig a self-reporting, one-dimensional

measure featuring 5 seven-point Likert-scale itedlesigned to gauge a student’s cognisance of team-
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mate activity, progress, availability, and williregs to communicate (opinions were expressed on a
continuous 1-7 scale: Btrongly disagree2=Disagree 3=Somewhat disagreel=Neutral (neither
agree nor disagree)b= Somewhat agreeé=Agree 7=Strongly agregno further scale clarification
was provided). Adapted mainly from recognised umstents from prior studies, the measure was
checked for validity using exploratory and confitorg factor analyses and produced strong
reliability estimates for internal consistency (thems that comprise the instrument, reworded
slightly to suit this cross-site study, are prodde Tables 6.6 and 6.7). A Cronbach’s coefficient
between .84 and .87 was achieved in the originanteand, in this investigation, .86 for the study
group and .90 for the control group; | thus fouhd scale to be a satisfactory measure of the group

awareness construct.

6.5.4.2 Results

Results from the team awareness survey (i.e. reggoto questions derived from the Group
Awareness Scale) are provided overleaf in Table(6t6dy group) and, later, Table 6.7 (control

group). Again, each institution’s local scores wesenbined, as were both sets of cross-site scores.

Group Awar eness Scale (Study Group, n=58) Local Cross-site
X s X s

Q1 | am usually aware of the progress of our 5.8 1.1 5.2 1.3
project.

Q2 I am usually aware of the activities of my team 5.7 1.2 5.1 1.2
mates.

Q3 | am usually aware of my team mates’ 4.9 1.2 4.6 1.2
availability.

Q4 | am usually aware of how willing my team 4.8 1.1 4.3 15

mates are to communicate.

Q5 | am usually informed of what occurs in our 5.6 1.2 5.0 1.3
company or shared workspace.

Table 6.6: Group Awareness Scale, Summary Statiitidy Group, 2008/09)

A brief evaluation of the results reveals thatdstus in the study group scored their perceived
degree of group awareness moderate to high. Indvitbcal Likert-item scores, as illustrated in
Figure 6.8, were positive and consistent acrossstiade, producing a mean average score of 5.36

(note that, unlike the previous three 5-point ssalsed in this study, the group awareness scate use
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7 points). Surprisingly, cross-site scores werey atightly lower and achieved a very encouraging
average Likert-item score of 4.83 (Figure 6.9)haligh there once again remains considerable scope
for improvement, these results do suggest thaCramonGroundool helped students to maintain
critical awareness of overall project progress apdo-date knowledge of the day-to-day activities
and availability of their team mates (i.e. their rvahythms). In post-trial interviews, students
supported these findings by claiming that they feltthe loop” on-project and aware of their team

mates’ tasks, roles and responsibilities both lgaaid cross-site.

Group Awar eness Scale (Control Group, n=50) Local Cross-site
X s X s

Q1 | am usually aware of the progress of our 4.7 1.4 3.3 1.3
project.

Q2 I am usually aware of the activities of my team 3.6 1.2 2.3 1.2
mates.

Q3 | am usually aware of my team mates’ 3.1 1.2 2.1 0.9
availability.

Q4 | am usually aware of how willing my team 3.1 1.0 1.9 0.8

mates are to communicate.

Q5 I am usually informed of what occurs in our 4.2 1.0 2.3 1.2
company or shared workspace.

Table 6.7: Group Awareness Scale, Summary Statigliontrol Group, 2008/09)

However, to help ascertain the degree to widommonGroundvas able to help establish group
awareness during the CETL-ALIC project, controlgrastudent feedback must again be considered.
The results provided in Table 6.7 show that congrolup students scored their perceived degree of
local group awareness low to moderate, reportinguamage Likert-item score of 3.73 (as illustrated
in Figure 6.10). Cross-site scores were again nafykewer than those reported by the study group,
producing an average Likert-item score of 2.38 (jFég6.11).

These results reveal that students in the cogtmlp reported lower group awareness than that of
the study group, reporting a drop in average Likern score of 1.6 (-30.4%). Although all items
scored consistently poorer in comparison to thdysggroup, of particular interest to this studyhs t
noticeable drop in local activity and availabil&ywareness. However, this drop is trumped somewhat
by the markedly lower group awareness scores aethievoss-site, represented by a decrease in
average Likert-item score of 2.5 (-50.8%). Contirguthe trend typically observed in previous years,

these results indicate poor levels of perceivetvigctind availability awareness across sites.
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Figure 6.8: Group Awareness Scale, Average LocapBeses (Study Group, 2008/09)
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Figure 6.9: Group Awareness Scale, Average Crotsf&sponses (Study Group, 2008/09)
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Figure 6.10: Group Awareness Scale, Average Loeap@nses (Control Group, 2008/09)
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Figure 6.11: Group Awareness Scale, Average CriassRsponses (Control Group, 2008/09)
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Feedback obtained from post-trial interviews canéd that — in comparison to the study group —
control group students struggled greatly to monitar actions, progress and work rhythms of their
cross-site team mates. In turn, as team relatindscammunications broke down under the strain (as
they invariably did), students often completely tla®uch with their remote team mates.
Unfortunately, as | discussed in Chapter 4, sucthllapse in communications often led to duplication
of work, increased frustration and reduced teamataoiFar more troublingly, a lack of general team
awareness and community spirit also occasionatlytéethe isolation of peripheral team members
and to decreases in personal motivation that cpotdntially affect a student’s final grade (thadat

of which | will explore in more depth later in thibapter).

To compare results between the two trial conditiom more detail, | again performed two
separate two-tailed independent sample t-testhdiiirst test, T, the null hypothesis (§)} waslocal
study group score = local control group scpthe alternative hypothesis {Hwvaslocal study group
score# local control group scoréwith study/control group membership as the indeleat variable
and the summated group awareness Likert-scalecageipendent variable). Similarly, in the second
test, T, Ho: cross-site study group score = cross-site controlugp score Hy: cross-site study group
score # cross-site control group scareThe results, provided in Table 6.8 below, reveate
statistically reliable difference (with large effesizes,d) between the mean summated scores of
students in the study group and the control grbam therefore able to again reject &hd accept H
for both T, and T,.

Group Statistics Significance

L ocal Scores n X s t (df) p d
T, Study Group 58 26.81 458 9.03

<.001 1.75
T, Control Group 50 18.70 4.74 (106)
Cross-site Scores
T, Study Group 58 2419 553 12.57

<.001 2.44
T, Control Group 50 11.94 443 (106)

Table 6.8: Differences Between Study and ControlurAwareness Scores (2008/09)

In summary, the findings presented (and illusttate Figure 6.12 overleaf) again indicate a
positive outcome to RQ2 and suggest thatGaenmonGrouncenvironment positively contributes
towards the establishment of general group awaseoeproject — or, as distinguished by Carroll et

al. in [117]: action, activity, and social cognisan As prior research suggests, the establishnfent o
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group awareness directly influences overall lewélsiteraction, inclusion and course satisfaction i
collaborative educational contexts [115], allowiparticipants to build shared understanding around
a common goal (establishing a climate of group amass needs time, interaction and experience of
working together [116]). In this regard, the soeiatl status affordances of tBemmonGroundool
appear to have had a positive affect on the disssion of critical “awareness information” both
locally and cross-site, allowing students to bekisgp track of the actions, roles and beliefs oflo
and distributed colleagues (and of task progressvelsole).

However, it is in specific relation to cross-sitcial, action and activity awareness that the most
significant impact was observed during the studith wsers ofCommonGroundeporting a far
higher degree of team and task awareness than ses:-uGoing forward, | will extend the results
provided here by investigating the real-time usstgdistics recorded b§ommonGroundiuring the

CETL-ALIC group programming activity, and, in tuttheir wider effect on student performance.

‘ OLower Quartile  OHigher Quartile  # Composite Mean

41

36

26 A *

21

16

Summated Scale Score

*

11 ~

l T T T
Study (Local) Study (Cross-Site) Control (Local)  Control (Cross-Site)

Study/Control Group

Figure 6.12: Group Awareness Scale, Summated S¢2068/09)

6.6 Usage Statistics & Cognitive Performance

The results from the sociability, social presensecial space and group awareness surveys all

suggest thalCommonGrounds an effective tool for generating social capiteld reducing the
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geographic and temporal barriers to participatiorpmject. By building upon and leveraging the
power of pre-existing social networks, the applaratfosters group interaction and community-
formation by providing a persistent and centralispdce in which students can interact and explore
the personal profiles and work patterns of theamiemates. More importantly, by allowing students
to maintain their interactive cohesiveness and gmtojplanning potential beyond face-to-face
meetings, CommonGroundalso potentially strengthens weak ties and aidghi inclusion of
peripheral team members. However, to support tfiadangs and demonstrate a positive correlation
between use oc€ommonGroundnd cognitive performance (and thus address RQ®)w provide

an analysis of real-time application usage statisind learner performance outcomes.

6.6.1 Datal og Discussion

As discussed in the previous chapter, most useraation withCommonGroundvas captured by the
local hosting server and recorded in data logsaf@lysis post-project. Following the 2008/09 trial,
these logs indicated positive, heavy use of thdiegimn, as described below in Table 6.9 and
illustrated in Figure 6.13. The user activity showas taken from a 91 day window of activity
between weeks 3 and 11 (i.e. starting after alnteaembers had accepted invitations to join and

ending on the day of the final team deliverableluding a four week vacation).

Average Weekly User Interactions (n=58)

Activity Event X s
Impressions (i.e. application loads) 14.61 2.09
Chat utterances 24.22 5.33
Status updates 4.52 1.07
Schedule additions/updates 0.98 0.27
Chance encounters 14.74 3.62
(of which led to a chat conversation) 3.14 1.14
Profile explorations (initiated vi@ommonGrounyd 2.50 0.66
Application visit duration (minutes per visit) 1.57 0.50
Average Total In-Tool Friend Connection Requests
Local team member friend requests (Newcastle) 5.16 1.73
Local team member friend requests (Durham) 411 0.94
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Cross-site team member friend requests (Newcastle) 3.38 1.78

Cross-site team member friend requests (Durham) 4.35 1.03

Average Total Friend Connections

Local team member friends (Newcastle) 8.18 1.29
Local team member friends (Durham) 4.37 1.01
Cross-site team member friends (Newcastle) 3.71 1.47
Cross-site team member friends (Durham) 4.96 1.52

Table 6.9: Average CommonGround Interactivity Stas (2008/09)

Team members accessed the application a littletowee each day on average (2.09 daily mean),
if only to “check in” and view the activities anthtus updates of others. Impressions, or applicatio
loads, peaked at a little under 6 daily views byekvd0. Visit duration remained fairly constant
during the trial at slightly under 1.6 minutes papression, indicating students frequently “dipped
and out” of the application (notably, where chaaoeounters led to chat interactions, this visitetim
increased to an average of 8.7 minutes). Consigléhiait user activity occurs as a direct consequence
of application impressions, increased useCoinmonGroundalso naturally led to more valuable
interactions such as chance encounters (i.e. adnfartnal meetings with members of one’s group).
On average, students chanced upon two membersenftdam each day in th@ommonGround
environment (2.11 daily average), of which 21.3%uteed in a chat conversation. Of importance to
asynchronous interactions, status updates occapptoximately once every two days (0.65 daily
average), with schedule updates occurring lessiénetty at approximately once per week (0.14 daily
average).

| was admittedly surprised by the relatively higbage of the status update feature, a social
awareness widget that prompted students to publisbncise one-line statement about their current
activities (and which one would assume would n@ngje on a day-to-day basis). However, in post-
trial interviews, students commented that this'featvas the primary motivation for frequent return
visits to the application (both to publish and aams informal and on-task updates). As an observer,
| believe this high level of adoption was largetiributable to the feature’s mimicry of Facebook’s
own built-in, simple, instantly recognisable ancequently used status affordance (and the
gratifications thereof). On average, students alimted exploration of other team members’ pefil
information approximately twice weekly (0.33 dailyerage), enabling participants to better “get to

know” their colleagues.
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Figure 6.13: Weekly CommonGround Interaction Tre¢af¥)8/09)

By week 11, students had also added approxim&i¥y of local team members as friends on the
Facebook service (66.2% of which were requestedhé&ommonGroundoof), thus enabling full
exploration of their profile. Across institutionstudents had added almost 62% of their cross-site
team mates (52.2% via ti@mmonGroundool), a considerably high number given the migtand
conflict typically observed between collaborativETL -ALIC teams. Thus, despite initial resistance,
students appeared to be happy to add their teaesraatfriends on the Facebook service once they

had become better acquainted.

6.6.2 DatalLogTrends

As outlined in Figure 6.13, data logs indicate tBammonGroundusage generally started slowly
(following an initial peak of interest when parpents experimented with the tool and first populate

schedule/status information), but then grew stgatiloughout the trial. Interestingly, at leastrfra

" Interactions have also been plotted individuajfytype in Appendix A. This helps to demonstrate
weekly trends for relatively low frequency seriesy( status updates, schedule updates and profile
explorations).

8 It was possible to add team mates using Faceboiisin search facilities (which could not be
recorded byCommonGroundiirectly). However, by taking a snapshot of a lssiiend list at the
application log-in stage, any relevant additionsleletions could be automatically detected.
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social perspective, there was often a small dektyvéen inviting local team mates and cross-site
team mates (of at most five days), which suggestatilocal teams sought to "find their feet" first

before inviting their cross-site colleagues to jdiem. During the second term (i.e. weeks 8 to 11),
when final individual and team deliverable due dateere approaching, interactivity markedly

increased in line with the need for clear local amdss-site communication, collaboration and
group/task awareness. Notably, interaction levelk dlightly in the first quarter of a four week

vacation period (as indicated by the shaded ardaigare 6.13). However, despite not achieving
term-time levels, data does show that participahraunications continued during this time; a
significant finding considering students typicallyd not interact during vacation periods. Usage
levels then grew steadily again until, in week 1@hen final system demonstrations were due —

interaction peaked.

6.6.3  Student Performance

To answer RQ3, | now investigate the relationshepueen usage dfommonGroundind student
achievement on-project. For this study, learnindgvenance will be measured by the final grades of
Newcastle University students only (calculated tigtp a combination of individual/team
deliverables and assessor/peer assessments, assdisén Chapter 3). Although the measurement of
student performance in this context is open to tiebimal grades have been used to measure learning
achievement in various computer-supported collab@dearning contexts previously [191], and as
such | believe it represents an appropriate forrmpesformance measurement here. Table 6.10 below

thus provides a summary of average student markssboth study and control groups.

Final Average/Min/Max Student Marks

Newcastle Study Group (n=38) X s Min Max
Study Team 1 57.80 21.42 33 86
Study Team 2 72.60 8.40 59 84
Study Team 3 77.50 3.63 71 83
Study Team 4 72.00 6.46 59 81
Total 69.87 14.07

Newcastle Control Group (n=34) X S Min Max
Control Team 1 49.00 15.96 28 72
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Control Team 2 63.38 20.63 17 79

Control Team 3 62.89 13.09 44 84
Control Team 4 60.00 11.70 45 77
Total 58.97 15.88

Table 6.10: Study/Control Group Team Performancen@ary Statistics (2008/09)

A brief examination of the results provided in ®a6.10 reveals that teams in the study group

achieved higher average combined grades than thtotayroup, with a total mean difference
between groups of 10.90 (equating, in real termsa Wifference in degree classification for the
module). To compare individual final grades betwéke two trial conditions in more detall, |
performed a two-tailed independent sample t-tesbtapare results between the two trial conditions.
The null hypothesis, § waslocal study group grades = local control group gesthe alternative
hypothesis, kK waslocal study group grades local control group gradeéwith study/control group
membership as the independent variable and indiVifinal grades as the dependent variable). As
one would expect given the results in Table 6.1Gigmificant difference was found in grades
between study group participantd € 69.87,SD= 14.07) and control group participanik$ £ 58.97,
SD = 15.88;t (70) = 3.088,p = 0.003) with a medium to large effect size (Cokah= 0.74). |
therefore reject K and accept H Of course, these results do not strictly indicatecausal
relationship; however, they do indicate a strongnextion between use @ommonGroundand
higher learning performance on-project, thus sugugs positive outcome to RQ3.

Admittedly, it is not so muciCommonGroundhat directly improves learning performance on-
project, but rather a whole company’s willingnes&mbrace the information and resources exposed
by it. The tool may create a low-friction spacewhich to generate social capital, but it remains
entirely in the hands of students as to whethey fo#y invest in and exploit its latent potential.
Although the results provided in this section dendestrate a positive connection between use of
CommonGroundand higher achievement on-project, these findilgsieed to be considered with
care. Firstly, 1 do not control for students usother CMC tools; as my tool serves to support and
enhance co-located face-to-face collaboration aaditional distributed CMC, and in no way
precludes the use of other tools for local or cigiEscommunication, the usage data presented tanno
offer a complete view of student interaction. Settpna student’s team performance is subject to a
great many academic factors and interpersonaldntias that exist beyond the scope of this work.
However, despite these considerations, the resgtevided nevertheless suggest that
CommonGround— or more so the sociability it encourages — padit influences student

performance and learning outcomes on-project.
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6.6.4 Feature-Performance Correations

Previous findings discussed in this chapter haggested a positive connection between use of the
CommonGroundool and individual performance on-project. To clode this chapter, | now briefly
investigate the specifiCommonGroundfeatures and use-statistics that appear to hadetia
greatest impact in this regard. To do this, Peabseariate correlation coefficients were calculated
explore the linear relationship between each prymswcial-affordance ofCommonGround(as
measured and described earlier in Table 6.9) amal filewcastle University student grades. The
results, which will serve to inform my developmesfforts going forward (see Chapter 7), are

provided below in Table 6.11.

CommonGround Featur e (n=38) r p

Impressions (i.e. application loads) 424 .008
Chat utterances .310 .058
Status updates 329" .043
Schedule additions/updates 416 .009
Chance encounters 446 .005
Profile explorations (initiated vi@ommonGrouny 349" .032
Application visit duration 365 .024
Local team member friends .079 .638
Cross-site team member friends .149 372

Table 6.11: Pearson Correlations Between Featuraddees and Final Grade (2008/09)

Although | cannot establish causality betweenfdwtors considered and final student grades, a
medium positive correlation between the two is nloeless apparent. As one would perhaps expect
(assumingCommonGroundhas a beneficial influence on student achievenmsniy findings thus
far would indicate), impressions and chance enavantorrelate best with overall performance on-
project. Surprisingly, a medium to large relatiapsbetween schedule updates is evident, with status
updates and chance encounters correlating sligtthgr — potentially indicating areas where more
work is required. Interestingly, the number of lofdends” on the Facebook service appears to have
little effect on overall achievement, with crosgesiriends correlating only slightly better. Ovéral

aside from the friending of team mates, each offéhéures and uses measured appear to have had a

" Correlation is significant at the 0.01 level (ttailed).
Correlation is significant at the 0.05 level (ttaled).
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significant impact on student performance on-prpjec determination supported by feedback

obtained in post-trial interviews (as | will retutmin 6.8).

6.7 Discussion

A crucial prerequisite for efficient computer-supjeal collaboration and learning is the willingness
of the participants involved to share their knovged192]. However, as discussed in Chapter 2, most
functional, task-based computer-mediated tools tfaiprovide the collaborative depth and social
affordances needed to significantly influence gralymamics and the acquisition, building and
exchange of mutual understanding. Learning andpyioteraction are inherently social processes,
but many developers and researchers simply fomgeglect or ignore these psychological and
emotional aspects of collaboration (assuming thiflyowcur simply because the environment makes
it possible) [70, 188]. As Gunawardena posits, trotivist group learning can only take place when
team members are able to relate to one anothen dgmod working relationships, share a sense of
community, and agree upon mutual goals and undwlistg [72]. Similarly, Haythornthwaite
contends that knowledge is not created in an iddafi vacuum but in the myriad interactions that
occur via one’s network of connections [79] (witthé social process of developing shared
understanding through interaction” being the ndtway for people to learn [80]). Hence, computer-
mediated learning and collaboration tools whictkseeencourage student interaction must facilitate
these important socio-psychological processeshéfytdo not, research warns that the resultant
feelings of isolation will likely reduce a user’siimgness to take the risks involved in learni®@].

With respect to the CETL-ALIC project, this chapltes sought to determine the viability of the
CommonGroundrIA as an effective social collaboration and gremyareness tool (and, in doing so,
expose any weaknesses in the concept’s designplermentation — issues which | will discuss in
more detail in 6.8.2). In particular, the closeblated measures developed by Kreijns et al. to
determine the social potential of computer-supgbrt®llaborative environments (namely the
Sociability Scale [188], Social Presence Scale [88@ Social Space Scale [104]) were used to show
that CommonGround- embedded on the Facebook platform — can faeilitae establishment of a
“sound social space”. As the results presentedhisrdhapter have show@ommonGrounchelped
students create effective collaborative relatiopshtapable of sustaining and supporting group
cohesiveness, task awareness, shared understatrdisig.empathy, respect and course satisfaction.
Encouragingly, these positive results were obtaidespite introducing the tool mid-project when

student communication strategies were alreadygiigreéstablished (admittedly, it is during this &m
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that most development work was performed and, ticadilly, local and cross-site communications
deteriorated — as control group results once agjdést to).

Simply placing students in groups and providingnthwith a collaborative tool does not always
guarantee successful interaction, open dialogue ®mportant cognitive processes such as
elaborating, questioning and defining. However,imgestigation into group awareness using Daassi
& Favier's Group Awareness Scale [116] (supportgchigh levels of application usage statistics)
confirms thatCommonGrounds an environment which builds community and emagas student
cooperation, coordination and cohesion. In pariGustatus updates and chance encounters allow
students to get to know one another and excharfgemation that directly influences impression
formation and affiliation (i.e. the propensity fstudents to keep in touch with each other). In,turn
research indicates that the mutual dependenciedecteencourage team roles to be learned, group
values understood, and individual identities shapedthermore, students can access, visualise and
continuously reflect upon their group’s dynamicyudhreturning strong payoffs in terms of social
support and access to expertise, resources and léahgsv (i.e. social capital). Perhaps more
importantly, the informal connections formed allstudents to monitor how their actions affect the
team, reducing barriers to interaction both locallyd cross-site, strengthening team ties, and
encouraging the inclusion of peripheral, passientenembers. Finally, although my focus has been
on social interaction rather than educational petfmce (measuring the acquisition of declarative
knowledge is outside the scope of this thesis)rélselts given do indicate that increased use @f th

CommonGroundpplication results in higher overall achievemamiproject.

6.8 Student Feedback

As | will now discuss, post-trial group interviewgere conducted to gather general feedback from
users ofCommonGroundegarding the tool's effectiveness. Coupled withimatents included in
reflective end-of-project individual/team reporthis information was collected to inform my
development work going forward. The main findingsni these two sources — both positive and

negative — will now be briefly discussed.

6.8.1 Post Project Interviews

To gather qualitative feedback from students orraadb spectrum of CETL-ALIC project-related
topics, two unstructured group interviews were cateld at Newcastle University in week 12 of the

2008/09 academic year (chaired by this author).firbeof these hour-long sessions, as described in
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detail in 4.3.1, sought to obtain general feedbatkhe relative successes and failures of the group
project, from team formation and communication éssto facility provision and mandate quality.
With the pressure of project deadlines removeddesits were able to reflect and focus on the
practical successes and failures of the projegiaeding on issues mentioned in reports and exposing
serious problems that affected the quality andhiegroutcomes of the project. Again, although open
to all project participants, at least two studemése required to attend from each team to ensate th
the experiences of every company were represemtedll]. A representative of IBM (acting as
client) was also in attendance to field questiatating to the project’s mandate.

The second session sought to gather more spdetidback from users of CommonGround
regarding the tool's functionality, quality and b#iy. All study group participants were invited t
attend, 72% of which took up the offer (n=27). Owlcmin, questions were kept intentionally open-
ended to encourage two-way communication and afimdents to express their opinions freely on

whichever topics they felt mattered most. Howewadrroad framework of questions asked:

e How did you useCcommonGrounan-project? Did you encounter any problems?
« Did you like the tool? Was it genuinely useful?

» Did the tool in any way intrude on your normal asé-acebook?

* What features of the tool did you find worked beestl why?

* What features were least used and why?

» What features could be improved?

* What new features could be added?

» Did you find it easy to communicate with your lot@hm mates via the tool?

» Did you find it easy to communicate with your cr@#® team mates via the tool?
» Do you feel the tool helped you to stay in touckhveill of your team mates?

» Do you feel the tool helped you get to know alijofir team mates better?

» Was the tool used primarily for informal chat or fask-related discussion (or both)?

The feedback gathered, although anecdotal at tiaggsn served to crystallise my understanding

of how students usedommonGrounan-project, as | will now discuss.

6.8.2 Positive Remarks

By and large, most students commented positiveltherprofessional design @ommonGrounénd

its ease of use, reporting that they had utilides application as a “one-stop-shop” to contact and

128



collaborate with team mates during the projectldvwahg are brief excerpts from individual/team

end-of-project reports:

“CommonGround allowed us to post what we were auttyeworking on
and this was viewable by all company members. droiged to be
invaluable to us, especially during holidays whiewasn't possible to meet

up face to face.”

“The team’s communication was the most promineablam [early in the
project]. The situation improved significantly anas aided further by the
use of CommonGround, a social networking tool. @yester 2 the
communication between the team members had impgigeificantly and

thus resulted in enhanced teamwork.”

“I feel that the use of CommonGround to communieaig share work and
constructive criticism was a great addition to quoject. If we were to do
such a project again | would definitely be keerusimg CommonGround
from the very beginning as our main medium of conication. It
increased our productivity, organization, trackiafjprogress and

awareness of one another’s activities.”

“CommonGround was an ideal medium of communicadios | found it
very useful as | could just leave few messagesyoplans or ideas for the
team project before | started working on them. Theould fully
concentrate on my work for an hour or so beforéngla break to look at
CommonGround for any update or comment from [mgje&rom them |

could find out what other team members thoughtyoplans or ideas.”

“CommonGround was a much more relaxed and informethod of
communication; we could chat and help each othén wioblems at any

point in the day.”

“CommonGround was quite important as we were alwaythe know
when a team member was doing any work. We woulalyalknow when

anyone was working on something and we could adiéa on the task.”
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“l found CommonGround very useful for telling mgnewhat | was
currently doing and how far off | was finishing tan parts of the project.
It was also very useful to see what the other tesmbers were doing and
where they were in terms of their parts of the @ctj Updating and
reading updates on CommonGround made it easietatoas part of the

team.”

The majority of students also stated that they eweomfortable using Facebook and
CommonGrounan-project both locally and cross-site, and appedo integrate the applicatiamo
their working practices with little resistance §tark contrast to the technologies originally maeda
by the CETL-ALIC partnership). When reminded of ithaitial concerns regarding aggressive
Facebook profile integration techniques and thec#d” friending of team mates, all interviewees
conceded that this resistance was quickly forgotiece they had familiarised themselves with the
sandbox nature of the application (most participautded their team mates as friends by choice and
also requested deep€ommonGroundntegration with their profiles). Perhaps of mamgortance,
however, was that most participants reported tiat felt “part of a team.”

In terms of functionality, students stated tha¢ ttombined communication affordances of
CommonGroun@nd Facebook, in addition to readily accessibidilprcontact information, allowed
them to get in touch with colleagues quickly andilga(with standard e-mail used only for less
pressing matters). Students also rated the ViMesdting Room affordance highly, suggesting that it
greatly improved feelings of online presence andnmonity. Where chance encounters were
concerned, students agreed that the meeting roadapher helped to situate interaction, encouraging
the exploration of personal profiles and the imitia of informal and on-task chat (interestinglyl, a
teams indicated that they held a number of informapany meetings using the tool, often
conducted on an impromptu and ad-hoc basis. Thesstagpdate facility also received positive
comments from students, with many suggesting #asufe was singly responsible for keeping them
aware of the activities of their team mates (and thas the primary motivational factor for frequent
return visits to the application). However, althbugarticipants reported th&ommonGround's
simple chat and project planning features werectffe, a number of improvements were also
suggested (as | will discuss in the following sa}i

Significantly, many of the CMC facilities offerday CommonGroundand Facebook (such as
messaging and chat) were already provided by theTLOH.IC partnership in other
technologies/applications, but the students simghpse to ignore them. The fact that this

functionality was centralised on Facebook seembatee greatly influenced its adoption and use.
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Indeed, e-mail (which often tends to dominate sttelelocal and cross-site communication
strategies) appears threatened somewhat by Facebbaokt-in messaging and communication
facilities. In a wider context, this finding is qugrted by reports of social networking messagdicraf
overtaking that of web-based e-mail [26]. Evidenifudents no longer e-mail but “Facebook” each
other. Interestingly, students were also more fedito formally report team communications via
Facebook an€CommonGroundnce they realised “it was okay to do so”. As femrk shows, they
did not initially perceive social networking sitdée be an acceptable form of professional
communication, despite awareness of large corpometi@orks who were operating successfully on
the service. This finding is further highlighted byams’ end-of-project reports which make only
anecdotal reference to the trial useGdmmonGroundor formal collaboration (even though the
majority of participants stated that it had helpedinmunications in post-project interviews). As one
team member commented: “I thought Facebook wasdrifmomal to be a valid tool for use during
work.” Going forward, it is perhaps unavoidable tthstudents will perceive the use of
CommonGround- and social networking services as a whole —nireatirely informal and non-
professional manner.

One final note of importance: during the trial ipdr non-study groups reported use of alternate
social-networking platforms such as FriendFeed [Br@ Presently/Socialspring [177]. However, all
participants abandoned these services within i fiew weeks, stating in post-project interviews
that they were poor imitations of Facebook anddfwe of little standalone benefit. In all cases
reported, students simply chose to follow the paftHeast resistance and use Facebook; it was
convenient, free, required no learning overheandd,v@as already in frequent use (the main reasons

that | chose to target the platform in the firstqa).

6.8.3 Criticism

In addition to the positive feedback outlined ahastedents also highlighted a number of functional
issues withCommonGroundhat they felt could be improved. In particulagsdite the limited
number of participants involved in the trial, aiety of technical problems were encountered which
caused considerable frustration for students. Hiquaar, the inefficient BlazeDS messaging service
— used for chat, presence and data logging — gexaesignificant amounts of local network traffic
and severely slowed server response times (rekbatl GommonGroundwas hosted on a non-
dedicated Newcastle University campus desktop ceenpulo exacerbate matters, high bandwidth
usage periodically caught the attention of autoeniathd-balancing and security systems monitoring

the network which resulted in the restricted moventd data to and from the server. Although very
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much a local issue, the “down-time” experienced aagesult of these occasional restrictions
nevertheless inhibited interaction and frustratesitipipants (especially as students explicitly
requested a stable and reliable tool for the domatif the study). Fortunately, due to the modest
participant numbers involved in the trial, thessuiss rarely manifested in practice and did notchffe

general use of the application.

On a more functional level, students also desdrimxasions when they visited the application to
find no other team members present. This in itwek to be expected, but of importance here was the
request for chat and event data to persist betwessions — “history awareness” — effectively legvin
a footprint of activity for absent team membersabch-up on (during the initial trial, conversason
and activity notices were ephemeral and visibley dalteam members concurrently logged in). In
hindsight, this conspicuously absent feature, iditawh to component-specific activity log access,
would certainly have helped reduce the temporalidrarto team interaction (and attract repeat wisit
to the application). As suggested by Fono & Bae¢k@B], persistent chat systems encourage both
synchronous and asynchronous interaction, creatingvaluable record of organisational knowledge
and conversational style for participants to rdfack to. Supporting this finding, Ribak et al. [194
also suggests that chat persistence fosters glialggde and the generation of new ideas.

Students also found the status update featur€owfimonGroundather limited in their potential
for encouraging topic-specific interactions. Altlghu undeniably useful for announcing and
monitoring team-wide activities, the component diympcked the capacity for direct comments and
asynchronous discussion around a single issue.tiQuesvere frequently posed in a participant’s
status that were difficult to reply to globally; @ coupled with a lack of history, these simple
omissions often stifled effective communication. @urse, these perfectly valid observations were
largely informed by the common usability featurek tbhe de-facto, built-in affordances and
gratifications of Facebook’s own communication atatus update features — a point students were
quick to acknowledge.

In stark contrast to the reservations raised awtltset of this study, students also suggested tha
team-wide activity updates would be useful if pdst® their private Facebook News Feed.
Importantly, students remained adamant that thdicgtion must not interfere with any private or
recreational uses of the service, but felt a daiglate sent to their own personal news streamsdwoul
be useful (especially for elucidating team membiatus information and upcoming deadlines
recorded in the scheduling component). In additiona number of trivial but useful interface
improvements, students also felt a built-in fileashg feature and whiteboard facility would be

beneficial, particular for co-creating and docunmantsystem flow diagrams. Finally, participants
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stated that users and groups were difficult to rgenwithout administrator assistance and thus

requested a means to independently create and atedkeir own team accounts.

6.9 Concluding Remarks

This chapter presented the first of two experinletitals of CommonGrounda proof-of-concept
Web 2.0 RIA developed as part of my study to supptudents participating in the CETL-ALIC
group programming activity. Conducted during theéd@09 academic year, this initial trial was
designed to test the viability of the applicatios @ sound collaborative tool and expose any
weaknesses in the concept's design or implementalio address these aims, the following three

research questions were investigated:

RQ1. Is theCommonGroundtool capable of encouraging and supporting cilitica
interpersonal processes such as affiliation, ta@araction, impression formation,

social presence, and positive feelings of team-nezrobnnectedness?

RQ2. Extending RQ1, does t@i@mmonGroundool help to create group awareness and
sustain a low-risk environment in which effectivrejsting and cohesive working

relationships can be established?

RQ3. Does usage of th€ommonGroundenvironment positively influence an

individual's performance and achievement on-préject

As described in this chapter, four instrumentgi{\iigh degrees of construct validity and internal
reliability) were used to examine student partitigga during the trial: the Sociability Scale [188],
Social Presence Scale [189], Social Space Scak],[Hdd Group Awareness Scale [116]. Each
provided an insight into the social climate of sntiteams collaborating on-project, thus allowing
me to answer the research objectives outlined abBesults from this exploratory study, as
presented in this chapter and discussed in det&l4, indicated thaCommonGroundvas indeed
able to establish a “sound” collaborative spacemject capable of promoting social interaction,
group awareness, community formation and individuagnitive performance (supported by high
levels of application usage statistics). The restiierefore allow me to conclude with a positive
result to RQ1, RQ2 and RQS3.

Naturally, | was very encouraged by both the pasibutcomes of the trial and the constructive
criticism provided by participants in 6.8. TRB®mmMonGroundpplication had been shown to reduce

barriers to team interaction both locally and crsiss, had helped to strengthen team ties anddeclu
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peripheral team members, had heightened sociatpcesand group awareness, and had contributed
to an overall increase in social capital and irdlial achievement. | was thus motivated to take the
next logical step and create a second versioneffiplication; a more robust, flexible and refined

tool that would build upon the moderate succeskésedirst trial.

6.10 Summary

In this chapter | presented the first of two expenmtal field-trials ofCommonGroundFollowing an
overview of the trial and the research questiorsegdpl provided a detailed discussion of the setect
instrumentation used to analyse the sociabilityCommonGroundnd its capacity to foster social
presence and group awareness on-project. An asalfgieal-time application usage statistics and
learner performance outcomes was also providedtiieg with a detailed discussion of participant
feedback gathered from post-trial surveys and foggasp interviews.

The next chapter presents and discusses thisterohf CommonGrounand, in Chapter 8, goes

on to describe a second trial performed during?®@9/10 academic year.
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Chapter 7

Evolution of CommonGround

7.1 Introduction

So far this thesis has investigated student adomfacCMC technologies in the CETL-ALIC cross-
site group programming activity and explored thie that social networking technologies had on the
outcome of that interaction. In Chapter 5 | introdd a team collaboration tool named
CommonGrounda social Web 2.0 application capable of harngssindent engagement with the
popular social networking site Facebook. Desigresttengthen both local and cross-site team ties,
and in turn generate increased sociability, grotwgraction and social capital, the application dedp
the communication and networking features of theebaok platform with basic meeting, scheduling
and project planning facilities. Leading on fronistha proof-of-concept trial designed to assess the
efficacy of the application was performed during #008/09 academic year (as discussed in detail in
the previous chapter).

Student feedback from the trial highlighted a nemiof areas where improvements to
CommonGrounaould be made. Motivated by these insights | thexeloped a more robust, flexible
and refined version of the application (which waspleted in time for comprehensive trials during
the 2009/10 academic year). Redesigned to bethee\acthe goals of my study, this second release
represented an important step in the tool’s evatutiom proof-of-concept to fully-featured Web 2.0
social “app”. | now provide an overview of the resilCommonGroundapplication and discuss in
detail the design rationale which directed its atioh. Firstly, in 7.2, | provide a summary of the
updated design requirements raised in the prevanapter, and then in 7.3 discuss how these
considerations informed the redevelopmentGdmmonGroundand its back-end server support
systems. In 7.4 a new “sociability” incentive metis introduced (which was used to quantitatively
rank each student’s contribution levels during $hedy), followed by a complete overview of the
application’s redesigned feature set in 7.5. Bnat 7.6, | include a brief discussion of how thew

application performed in practice.

135



7.2 Requirements

In addition to a number of functional requiremeaitsl interface improvements, the previous chapter
touched upon a number of run-time performance sswhich affected the initial trial of
CommonGroundthus placing a question mark over the applic&iaealability. In particular, the
chat, presence and data logging systems weredigeffj users and groups were difficult to manage
without administrator assistance, and unforeseetwark security restrictions hampered the
application’s remoting and message syndicationesyst Given my desire to conduct a more
comprehensive trial ofCommonGroundduring the 2009/10 academic year, these perforenanc
limitations represented a significant concern; |swtherefore obliged to make considerable
improvements to both the application itself and Haek-end server systems that supported it. A
number of improvements to extend and enha@@oemmonGround’'supporting server infrastructure,
status update facilities, state persistence anditgdbgging mechanisms were thus proposed. | now
provide an overview of these revised functionaluisgments below (which extend the previous

application requirements unless otherwise stated):

» TheCommonGroundpplication must be hosted on a suitably robudtragorous platform
capable of handling high levels of network traffic

» Group and user management interfaces must be éaisteams to understand and
administer independently

» Status update features must better resemble Facskmen built-in status affordances
(this includes a streamed history of status updatesverse chronological order with item-
specific commenting facilities)

» The tool must preserve the run-time state of ttet ahd activity event component between
sessions (i.e. history awareness), allowing ugetsatch-up” on missed activities

» Daily activity logs must be exposed for each kejatmrative feature to provide an audit
trail of companywide contributions

» The tool must feature an easy to use file shaaedify and, if possible, a shared
whiteboard

» News Feed posts regarding team status updateseadéhg schedule deadlines would be

beneficial (but must be sent only to participamd aot their social graphs)

Redeveloped to realise and accommodate the funattiequirements proposed above, | will now
discuss the design and implementation of a secoedsion of the proof-of-concept tool

CommonGround
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7.3 Server |mprovements

As described in detail in previous chapters, tipiegty Facebook web applications are hosted on a
content provider’'s servers and not on the Facelpbatform itself. Although applications appear in
the context of Facebook (and inherit many of ituai styles), the social networking site itself giyn
acts as a proxy between user and provider. In iadditan extensive API framework grants
developers programmatic access to their usersakdaia, thus enabling the powerful personalised
experiences that make Facebook “apps” so populdeed, it is this popularity and the prevalence of
Facebook and social applications in the day-to-tegs of students that attracted me to the
collaborative potential of the platform in the fidace.

Thus, to support the first release@mmonGrounda local server implementation was required
to both host the application and manage user aodpgaccount data (including interactivity logs).
However, as a result of the performance issuedamtdional design requirements outlined earlier —
in addition to considerable advances in remotind) messaging technologies — | was moved to make
considerable improvements to both the applicatiselfi and the back-end server systems that

supported it. The latter of these improvements bélldiscussed first.

7.3.1 Revised Server Implementation

The first trial release o€CommonGroundwvas hosted on an instance of the open-sourceeservl
Apache Tomcat which was implemented on a non-désticdesktop computer connected to the
Newcastle University campus network. Database fonality was provided by a Java Derby

database for storage of application-specific usgormation, including detailed auto-generated
interactivity logs. The motivation behind this ctei of software was largely driven by the

requirements of the BlazeDS messaging and rematystem which was written in Java (and thus
required compatible servlet technology). As desatiim Chapter 5, the BlazeDS technology enabled
me to realise the real-time collaborative featwE€ommonGround- namely distributed message

syndication and user-presence detection (i.e. theegs of monitoring and detecting user connection
states).

However, as | will discus in detail in the follavg section, a more attractive alternative to
BlazeDS was discovered with no such dependencieth@dava platform. Given my pre-existing
familiarity with more mainstream web-scripting ashatabase technologies, | thus decided to redesign
the back-end server implementation in its entirgtge Figure 7.1 overleaf). Alongside the full
Apache HTTP web server (again distributed by thedhe Software Foundation [195]), | installed
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standard, open-source and freely available MySQivises and PHP components; the MySQL
relational database to host user and group datafase (in addition to interactivity log files), @rthe
PHP scripting language to provide the back-end esereonnection between instances of
CommonGroundand the database. Provision for Facebook contigctivas also provided by the

Facebook API PHP client libraries (replacing theviwus Java versions).

/
CommonGround Server
Local File System
| Apache HTTP
| Server
Group File Stores
PHP 5.0
CommonGround RTA i
HTML/Flex <y
MySQLdb
Facebook @ @
PHP API
Group Data Log Data
(U 4

Figure 7.1: Revised CommonGround Server Infrastmgct

Again, the system was implemented on a local rediedited desktop computer connected by way
of Newcastle University’s campus network to JANEANnd was thus once again protected by the

same firewall and internet security safeguards).

7.3.2 AdobeLiveCycle Collaboration Service (LCCS)

As previously noted, a number of issues affectedptrformance and scalability @dmmonGround
in its first form. In particular, the chat and peese systems were inefficient and users and groups
were difficult to manage without administrator assnce. The large amounts of network traffic

generated by the system also presented a sigriifiearse for concern.
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To resolve these issues | identified and invetgijghe use of Adobe’s LiveCycle Collaboration
Service (LCCS), which is part of Adobe’s servertwafe suite LiveCycle ES2 [196]. Hosted in the
cloud at Adobe's Acrobat.com, LCCS provides an renige-grade “platform as a service” to
developers seeking to integrate real-time multiussocial features” within their Flash/Flex
applications. As touched upon in a previous chapech “back-end” custom server support is not
trivial to implement or maintain; as such the LC@&presents a simple and ready-to-use alternative
platform upon which developers (who are often riot or unable to invest in their own server
systems) can rapidly build and implement data-isiten collaborative applications. For me, the
LCCS service would remove much of the message egtidn overheads of my previous
implementation ofCommonGroundthus negating the need to deploy its second selea a more
robust server (as was originally envisaged).

At its core, LCCS permits a data-driven Flash/Fgplication to pass simple messages between
multiple clients in real-time, similar in form told&eDS. In particular, the service provides an

infrastructure to support the following collabovatifeatures:

* Real-time push messaging
» Data logging

» Distributed text-chat

» Shared whiteboards

» File sharing

* Presence detection

* VolIP audio

* Webcam broadcasting

The LCCS platform therefore offered an attractimeans to streamline my redevelopment of
CommonGround’'sgroup collaboration features, freeing up time tmaentrate on improving the
overall user experience. In particular, it providéte means to implement a more robust and
professional collaborative feature set — one wiizhld not easily be achieved with BlazeDS alone —
including distributed chat, file-sharing, user-mmese detection, whiteboard and data-capture
facilities. Of course, it was also assumed thasehmew features would require less time to integrat
into CommonGroundthan it would take to completely reimplement theplacation's existing
underlying server-side systems (with a more favioler&nd result likely). In addition — and perhaps
more importantly — the service mitigated many of Inmgting, maintenance and scalability concerns;
the primary reason an alternative to a custom leacksolution was sought. Given these incentives, |
therefore decided to replace BlazeDS with LCCS Egare 7.2 overleaf).
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Figure 7.2: Revised CommonGround Server Infrastmgectvith LCCS

7.3.3 Integration of CommonGround and LCCS

Similar in form and functionality to the BlazeDSagbrm described in Chapter 5, the LCCS acts as a
central host for client connections, receiving dahdn passing (or rather “pushing”) simple data
messages between multiple applications in real-téypplications which target Adobe's LCCS do so
via a proprietary SDK, which at the time of writirgavailable for free download at Adobe [197]. In
addition to a number of development tools, the Spidvides an API that allows Flash/Flex
applications to asynchronously connect to and éatewith the LCCS.

By integrating the API witlCommonGround was thus able to access and leverage the data-
hosting and message-handling capabilities of th€&®latform (see Figure 7.3 overleaf). More
specifically, | was able to utilise the servicepimgrammatically create private “rooms” on-the-fly;
shared virtual locations accessible to specifigd skusers (i.e. authoris&€bmmonGroundjroups).
This approach enabled my application to automdgicayndicate a user’'s activities (e.g. chat
messages, status updates, schedule posts, fildespdehiteboard illustrations) to all other active

users in a room, and to also log this activity iftactive, offline users who would visit later. As a
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change to the back-end system supporf@mwmmonGroundthis use of LCCS proved entirely

transparent to the end-user.

CommonGround Server AFCS/LCCS Service

Shared Session Data

S | |
) Presence White User File
Roster Board Chat Share

\S
Automatic = [ee { F ____________
Log Retrieval Shared Managers
Room User File Stream
Manager Manager Manager Manager

CommonGround Users | — ;LF ____________

@ Session Connection

. R Authentication Synchronisation

A J

A A
User Login

Room Provisioning/Presence Roster

Message/File Publication

Real-time Message/State Syndication

Figure 7.3: CommonGround and LCCS Integration

The systems governing group and user managemetiteolocal server were also considerably
redeveloped. To briefly expand upon the revised haeics of group management, a company
account was created by one team member who théedneolleagues to join. However, during the
process of creating an account, a correspondingnifowas additionally generated on the LCCS
(automatically via the APl and again unseen byeth@-user). Sharing the name of the company, the
room would persist indefinitely and would handlé ralal-time collaborative data handling for its
members.

Continuing my desire to maintain a single logimn @mmonGroundprogrammatic access and

authentication on the LCCS was automatically adhdevia a “shared secret key” provided to
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authorisedinstances o€CommonGroundy the local server at runtime (avoiding the baacpce of
embedding the key in the application code). Negatime need for a password, this approach
providedguestaccess to specific rooms on the LCCS by usernantye Although the LCCS offers
full individual user-account provision, in practigeest privileges proved perfectly suitable for imse
this context (the service is designed with suchaases in mind).

As an aside, a number of pre-built “ready-to usbjects are shipped with the LCCS SDK for
licence-free use in third party applications. Imted in this selection are chat, whiteboard and file
sharing Ul components designed to “greatly rediheetime it takes to build complex applications”
[197]. Naturally, these components proved entirahysuitable for use within the pre-existing

application architecture @ommonGrounénd thus custom implementations were developed.

734 LCCSConsderations

Enrolment with the LCCS is achieved via the creatid a simple web-based developer account at
Adobe’s LCCS Developer Portal [197]. A basic mamaget console (web or desktop based) grants
administrative access to the account, providingeams to remotely monitor and manage room and
user settings (see Figure 7.4 overleaf). The manege console can also be used to view and
download usage logs and to administer account-gaédings.

In terms of administrative overheads, each indialdcoom on the service requires a degree of
configuration before use. For example, maximum sjsstorage allowances, bandwidth limits and
collaborative features all need to be set and eitlglienabled before use. Fortunately, the LCCS
Management Console permits provisioning of rommplates custom, pre-configured rooms that
can be instantiated at run-time with a single talthe API. Quick to set up, this feature greatly
simplified CommonGround’son-the-fly creation of new rooms. In fact, considg users only
accessed the LCCS as guests, very little day-tcadayinistrative intervention was required.

With respect to the collaborative data capture asaige logging mechanisms of the LCCS, |
found these to be sufficiently comprehensive far tieeds of this study. Offering little in the wdy o
report generation or visualisation, the serviceentheless captures all user-interaction events for

export and statistical analysis elsewhere. In paldr, the LCCS records full usage details for:

» Bandwidth consumption (by kilobytes-per-user)

» Chatlogs

» Roster logs (measuring user presence)

* Whiteboard interaction logs (including images in®fdrmat)

» File sharing logs
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Of relevance to future work in this area, thisdstwtilised an unrestricted beta version of the
LCCS by arrangement with Adobe. The service hasesieen released to the general public and, at
the time of writing, now applies usage charges abamd beyond specific limits. Although still
suitable for most use-cases, for large-scale depdoys the costs incurred may become a significant
limiting factor.

[ E8 Room Console |‘:'|—EII$1
ADOBE FLASH COLLABORATION SERVICE Select a Room Explore

Room URL:  http://connectnow.acrobat.com/commaonground
Room Settings Current Users Streams

™ Auto-Promote 5 Hosts s Defauit Audio

.ﬂ_ Terry Charlton M Default Camera

Room State
active
™ Room Locked
™ Guests Not Allowed
Time Out: |
User Limit:
™ Guests Have to Knock
Room Bandwidth Custom User Fields

auto Role: OWMNER

Figure 7.4: Adobe LCCS Management Console

7.4 Sociability M easurements

To motivate student interactivity and continuedtiggyation onCommonGround- and perhaps elicit

a little healthy competition both locally and creste — | designed and implemented an incentive
metric to quantitatively rank each student’s cdnttion levels during the study (automatically in
relation to their team peers). In this section Il Wiscuss that measure in detail and describe the
rationale that motivated my decision to develop it.
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7.4.1 Experience Points & Sociability Levels

Inspired by the work of Cheng and Vassileva [e.§8]1 team members were rewarded with
“experience points” for participatory actions whiobquated to “sociability” levels within
CommonGroundEach of the five levels shown in Table 7.1 betmwld be gained depending upon
the volume and type of contributions; in essenlee,rhore a user contributed, the higher his or her
membership level become. A special “Star” award a0 given to the most highly ranked
contributor at any one time (relative to peer peniance and regardless of level). One star award was
available per team (or “network”), and so two weakilable per company. Individual rankings and
related statistics were then exposed to all teanmimees via CommonGround’'snew usage
visualisations and reflected in the Virtual MeetiRgom profile summaries. These features will be

described in more detail in section 7.5.

Sociability Levels

Level 1: Bronze Contributor
Level 2: Silver Contributor
Level 3: Gold Contributor
Level 4: Platinum Contributor

Level 5: Diamond Contributor

Table 7.1: CommonGround Sociability Levels

Adapting Cheng and Vassileva’'s motivation stratfgythis study, my sociability calculation was
based upon — and therefore designed to encourape following collaborative activities (in no

particular order):

Logging on taCommonGroundrequently (and remaining connected)
Updating one’€ommonGroundtatus regularly

Commenting on other people’s statuses

Sending chat messagésr interacting with the whiteboard)
Contributing to the team schedule

Sharing files with others

N o g s~ b PE

Attracting comments to one’s own status updates

° It was not possible to capture student interaatising Facebook’s built-in chat facility. However,
this feature only provided private one-to-one ahidlh registered “friends” and, as students indidate
was rarely used.
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7.4.2  Experience Point Calculations& Level Thresholds

To calculate experience pointExp), each of the seven simple activities describedvabwere
translated into single “interaction events” whiClommonGrounctould record at runtimeV(). As
each event had a varying degree of importanceraepaeights\(V) were introduced to reflect each
event’s relative significance and to balance cbotions proportionately. For example, posting a
status update produced a higher experience pdintréhan a single chat utterance (a status update
was seen as more important and was expected to Esufrequently than a chat utterance). Thus,

evaluation of individual user participation wagialiy calculated as follows:

Exp= iV\ﬁ *Vi

i=1

Naturally, my chosen weightings (as shown below able 7.2) were initially informed by the
interaction patterns discovered during the firistl intf CommonGroungdas discussed in Chapter 6. As
can be seen, | particularly wanted participantsbémefit from contributing status updates that
attracted further discussion in the form of comraent*| like this” tags (users could “like” a statu
update by simply clicking itdike button). Both were considered to be rudimentary dftective
indicators of a contribution’s quality. All chattetances and whiteboard interactions generated
experience points, as did individual schedule uggland file uploads. Credit was also given for both
frequency and duration of visit, but contributi@mngiths were not considered; as | will discuss Jater

shorter contributions were in fact encouraged.

Activity (V) Weight (W)
Vi Application load/duration spent actiVe 0.5
V, CommonGroundtatus update 2.0
Vs Comment on/like otheEommonGroundtatus 2.0
\/ Chat utterance or whiteboard interaction 0.5
Vs Team schedule update 10.0
Vs File upload 20.0
V5 Comment/Like received 2.0

Table 7.2: CommonGround Activity Weightings

9 visit event §/,) was recorded once per day at logon and then aiivelly added to after 5 minute
intervals ofcontinuedactivity.
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To encourage participation in all seven activi(i@sd to prevent users from performing repetitive
trivial actions in order to gain experience points)introduced a logarithmic function of; to
naturally diminish returns from each activity. Asea2 logarithm was chosen simply because it gave
a more satisfactory growth rate (1 was also addedavoid early negative logarithms).
CommonGround’$inal evaluation of individual user participatiersociability expressed in terms of

“experience points” — was therefore calculated gigihe following:
7
Exp=>_logz(Wi* Vi +1)
i=1

In addition to the weightings, sociability levéirésholds were also initially informed by the
interaction patterns discovered during the previmiad of CommonGroundit was my intention to
refine these levels after deployment, but thisedrout to be unnecessary as the initial weightings
and threshold values proved adequate). A more sibdesummary of activity weightings and level
thresholds was also made available to participeiatshe application to elucidate my expectations.
Importantly, unlike Cheng and Vassileva's work wenly a fixed percentile of users could attain
and occupy each achievement level, a participattsability level wasnot determined by their
achievements relative to other users. Due to tloet stature of the study and the effort required to
attain the highest sociability level, | felt suchchniques were unnecessary and potentially
discouraging (due to constantly moving goal post#®nce, by accumulating experience points,

participants could achieve the sociability levedsatibed in Table 7.3.

Sociability Level Point Range
1 Bronze Contributor 1-29

2 Silver Contributor 30-39

3 Gold Contributor 40-49

4 Platinum Contributor 50-59

5 Diamond Contributor 60+

Table 7.3: CommonGround Sociability Level Threskold

7.4.3 Experience Pointsin Practice

| provide in Table 7.4 overleaf a generalised eXengb the relationship between user contributions

and level attainment. As shown, the average weeKlyrt required by participants to reach each

146



successive sociability level grows exponentiallly yalues forV; produce approximately the same

number of experience points, as dictated by theemaeveightings show in Table 7.2). In practice, of

course, it is extremely unlikely that such an edéstribution of participatory actions would occur.

However, this example does provide a glimpse iheogeneral growth pattern of a user’'s sociability

level and the contributions expected/encouraged @xeh seven day period of the project.

Average Contributions (per 7 day period)

Level Attainment

V, 2 A Vy Vs Ve \2 Exp Level
1.19 0.30 0.30 1.19 0.06 0.03 0.30 30 Silver
3.17 0.79 0.79 3.17 0.16 0.08 0.79 40 Gold
8.55 2.14 2.14 8.55 0.43 0.21 2.14 50 Platinum
23.0 5.75 5.75 23.0 1.15 0.58 5.75 60 Diamond

Table 7.4: Example of Average Expected Contribstiamd Level Attainment

Bronze level was attained almost immediately aarpgform of contribution was recorded (thus it

has been omitted from the above example). To aettd@ver level, however, a user simply needed to

login twice each week over the 33-week life of freject, post approximately one status message

and comment each month, submit two chat-utterapeesveek, and so on. To reach Gold level,

logarithmically more contributions were required.

70

60

50

40

30

Experience Points

20

10

1 3 5 7 9 111315171921232527293133

Week

= Diamond

= Platinum

Gold

= Silver

Figure 7.5: lllustrated Example of Experience PdBrbwth and Level Attainment
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This is better illustrated in Figure 7.5 on thepous page which demonstrates the evaluation of
user participation and level achievement in terfnexperience point growth over time (based upon
the activity values shown in Table 7.4). As sho@ommonGroundisers needed to strive more and
more at each level to attain the next, but fadyeaowth would increase gratification and encograg
participation. Perhaps more importantly, a use€sgel could be viewed by other team mates,
allowing direct comparison between participants famther encouraging interaction.

The quantitative technique outlined here providegther flawed determinant to the success (or
otherwise) of a participant’s contributions. Foample, it offered no insight into the threaded rgtu
content or reciprocity of a message; was it ongiopias it a question or answer, how much further
discussion did it generate? However, it did provadeeasonable measure of a team memibersic
interactivity levels which proved more than suitalfbr elucidating team collaboration statistics at
run-time. Indeed, it generally holds true thattteesnumber of online student interactions incresse,
too does achievement, ties and satisfaction Ideeds 198]; thus even the most simplest of indicato

can provide an insight into community development.

% CommonGround - Connect

Please wait - connecting to server... }-‘S

Contacting Facebook servers...

“,“’ It's been 4 days since vou last logged in. -4 Experience Points

Figure 7.6: Notification of Experience Point Dedocis

Finally, to deter sporadic participation and matés regular use of the application, users were

automatically penalised for each 24 hour period thay failed to log in. This was achieved by
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reducing their “login time” event count¥/{) which equated directly to a reduction in exper&n

points (a dialog was displayed at start-up to imfarsers that points had been lost — see Figure 7.6)

7.5 TheEvolution of CommonGround

Redesigned to better achieve the goals of thisystadsecond release @ommonGroundwas
developed to further enhance and extend the fumatity, usefulness and social potential of the
application. Driven by student feedback and thesexl/ functional requirements of 7.2, this second
release represented an evolutionary step in thelgiewment of the tool rather than a complete rework;
the application was again built in Adobe Flex anasvagain deployed on the Facebook platform.
Although a number of the key collaboration and camivation features were improved upon and a
number of new components added, these simply eaterttle functionality already in place.
However, as described earlier, a significant amairdevelopment work was required “behind the
scenes” to accommodate the new Adobe LCCS mesgadiation and remoting technologies.

Perhaps more significantly, findings from the ffitdal indicated that | was able to integrate
CommonGroundfar deeper into the Facebook profiles of partinipa Despite a number of
reasonable trust concerns voiced by students ponsg to initial proposals, participants in pragtic
rarely considered the integration techniques arid deguests made by third-party applications (the
clear privacy implications of this apparent carstess, although not ignored during the project, are
largely outside the primary scope of this thedisherefore felt free to implement a far richertfea
set this time around, which | will explore in défaithis section.

Wherever relevant | will again illustrate each nemrevised feature c€ommonGroundising
run-time screen captures obtained during a secoalddf the application (conducted during the
2009/10 academic year, which will be discussedétaitl in the next chapter). | will explain the
purpose of each feature in turn, the rationale rizblits design, and also how students were able to
make use of it. Once more, names, e-mail addressgprofile images have been used in all screen

captures to maintain student anonymity.

7.5.1 Account Activation & Group Management

Replacing the former trial version of the applioati the second release @bmmonGroundwvas

made available to users at the following canva® p#gL.:

htt p://apps. f acebook. coni commongr ound/
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Again, visiting users were prompted to agree ebaitally to the privacy policy and terms and
conditions of this study, and to explicitly alloBommonGroundaccess to specific aspects of their
Facebook account. However, in a marked differeadbé previous version of the application (where
only the most basic profile data was requiredgragfeater level of access to user profile inforamat
was requested (Figure 7.7). As will become cletatr in this chapter, the primary reason for the
increase in profile data access was to accommaodatecollaborative features and to permit access to

the news streams of users. Notably, this changeas@epted without complaint by participants.

Request for permission

CommonGround is requesting permission to do the following:

..M Access my basic information
Indudes name, profile picture, gender,
networks, user ID, list of friends and any other
information I've shared with everyone.

Access my Profile information CommonGround
Likes, Music, TV, Movies, Books, Quotes, About

Me, Interests, Birthday, Religious and Political

Views, Education History and Waork History

»

Send me email
CommonGround may email me directly at
t.j.charlton@nd. ac.uk - Change

Post to my Wall
CommonGround may post status messages,
notes, photos and videos to my Wall

S

Access my data any time
CommonGround may access my data when I'm
not using the application

,
B

Access my photos and videos
Photos uploaded by me, Videos uploaded by me
and Photos and videos of me.

=l

Access posts in my News Feed

[l

By proceeding, you agree to the CommonGround Terms of Service and Privacy policy

Logged in as Terry Charlton (Mot you?) m | Leave application |

Figure 7.7: Extended CommonGround Permission ReduiesFacebook)

As with the previous version @@ommonGroundl decided once more to avoid submitting the

application to the Facebook directory (and thus eniélavailable to the general public). Given that |
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did not experience any problems enlisting participaluring the first trial, | again intended to ibev
one person from each student team to create a cgmpacount. That person would then

autonomously invite their own team mates as andchtiey felt it appropriate to do so.

% CommonGround - Company 22

Settings & User Management

Account Settings Company Settings User Management

Company Name: Company 22
Max 40 characters
Feed Path: http://seatside.ncl.ac.uk/agkanvhjdamk3 teamfeed.xml
Private URI; no http authentication required
Networks: Name Identifier
%% Newcastle University NCL
~  IHA Denmark IHA

% CommonGround - Company 22

Settings & User Management

Account Settings Company Settings User Management

Full Display Name: Thomas Cotter

Max 40 characters

Short Nickname: Tom

Max 10 characters

Team Leader NCL

Max 40 characters

Network:

This is set by your company administrator

Primary E-mail:

This is your primary Facebook e-mail address

Secondary E-mail: cotty91@googlemail.com

COwerrides application e-mail preferences

Options: |¥| Publish daily updates to my news steam

|¥] Send notifications by e-mail

© Changes may take several minutes to propagate | save || Cancel |

Figure 7.8: CommonGround’s Account Management Clenso
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The procedure for creating a company account afohidg a team’s organisational structure
remained largely unchanged from the first trialwwer, | provided a much more robust system for
managing application settings (see Figure 7.8 erptkvious page). Provided as an embedded part of
the mainCommonGroundnterface, all user and company preferences wecessible from one
simple dialog box, greatly streamlining the creat®nd management of a company account; an
important improvement requested by students.

The mechanism for inviting team mates and assggtiiem to specific “networks” also remained
unchanged (even though the underlying server stigystems had been redeveloped). Students still
received invitation e-mails containing a uniqueadion code to validate their account and prevent
unauthorised access to their company network. Aghis allowed the pairing of a participant’s
unique Facebook identifier with their correspondirsgr account on the local application server, thus
allowing automatic log-in on successive visitshe aipplication (a requested feature of the fiiat tr
application which received positive remarks in studfeedback sessions).

Once logged in, participating students were presenwith a reworkedCommonGround
application interface featuring a combination ofgtamled and new collaborative features. These
features were categorised into four logical groupempany Connect, Company Chat, Company

Schedule, and finally the new Company Feed.

752 Company Connect

Company Connect was the collective name given teetldistinct presence, whiteboard and file
sharing facilities, each of which was individuadlgcessible via tabbed buttons on the feature-gsoup’
title toolbar. The first was a slightly improvedrs®n of the Virtual Meeting Room (see Figure 7.9
overleaf); a custom component created to maintathvasualise a real-time roster of room attendees
(and their institutional affiliations) for each tiict company.

Based upon the metaphor of a real-world meetigniahis tool was developed in Adobe Flash
and was intended to encourage and support impromipimce encounters between students (as
described fully in Chapter 5). The primary motieati behind this feature was to help build
community, trust and social capital between growgmimers — within and across company teams —
via informal “water cooler” encounters and Facebqokfile exploration. Furthermore, it was
intended that this simple feature would help stteeg weak ties, especially where more peripheral
team members were concerned. Given the relativeesscof this feature during earlier trials, |
therefore made only aesthetic changes to it; itiqudar, a user’'s sociability level was now dispddy

on roll-over, as was a more explicit link to thEacebook profile (including a button to directlydad
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that user as a friend). An icon depicting each gessteam role was also displayed alongside their
profile images, as was a special star award iconders possessing the highest experience posts (a
described earlier in 7.4). Participants could nése access the personal profile information ofinél
team mates via the user management console (odidking a username attached to any chat,
schedule or status contribution). Behind the sceln@sever, the Virtual Meeting Room component
required considerable alterations to permit dirg@minmunication with the new LCCS messaging

service (as opposed to the original local Blazeglémentation).

@ Facebook | CommonGround | = lﬁ

facebook Home Profile Friends Inbox Settings Logout R [

CommonGround )15 | Discussion | Module Homepage Add this Application

e

m

Thomas Cotter (Tom}
Mewcastle University
Team Leader NCL
‘Gold Contributar

Company Chat 8 active chatters

Figure 7.9: CommonGround’s Updated Virtual MeetiRgom Component

The LCCS also supported the creation of a sharechpany Whiteboard (see Figure 7.10
overleaf), the second component in the Company Eanfeature-group, which allowed multiple
team mates to collaboratively create vector-ballastrations and diagrams on a common canvas
(the LCCS API provided a simple and effective medospush messages containing shape
information between multiple clients at run timBeveloped to allow users to better explore simple
ideas and construct shared understanding of basicepts, only a limited set of drawing tools were

implemented (more complex tools would have arguabtiuced the accessibility and ease-of-use of
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the component). In addition to freehand sketchirsgrs could add lines, notes, text and shapesc Basi
editing operations such as copy, delete and rede also available, as was the ability to move zessi
and recolour objects. To aid collaboration, the sgopointer positions and motions of each active
user of the tool were also multicast to all othartigipants and appeared as independent cursors on
each user's canvas.

In practice, and as | will discuss in the nextatkg, participants found the Company Whiteboard
system simple to use and of genuine use duringldmening and design stages of the project. For
simplicity purposes, however, only a single shar@avas was provided for each individual company
account (and its contents persisted across segsluastrations could be created, viewed or edited
by any company member, could be cleared at any, tamé — perhaps more importantly — could be
saved in PNG format to a shared location with alsiimouse click. Stored illustrations then

appeared automatically in the Company File Repgsitthe third component in the Company

Connect feature-group.

Company Connect 2 company members online | (') | | & i | i [} | llJ

6>

MAIN GAME
User IDs
NXT Bluetooth IDs
getUserDetails(id); CLIENT (NXT)
updateUser(id); * 3
connect(id); P gea]th
; : core
setProp(name, val); ;
etProp(name, val); ower
- SnBin Shield
setProp(name, val);
getProp(name, val);

Figure 7.10: CommonGround’s Shared Company Whitab@@amponent
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The shared Company File Repository feature (Figuitd) was created to allow participants to
store and share project-related files in a commuhemsily accessible area. Files of any type could
be uploaded to the repository and a basic versmmiral system maintained a history list of
document updates. Submitted files with names tlaitined pre-existing uploads were simply placed
at the top of this list; thus, an entry in the reipary represented the most up-to-date versionfoé a
(with previous revisions retrievable if requirednportantly, this facility was intended to support
information dissemination and was in no way meanteplace professional document and software
version control systems.

In practice, and again discussed in the next enaparticipants used the system primarily to store

research documentation and to collaboratively constteam deliverables (e.g. project plans and

design specifications).

3 Company Connect 4 company members online | () | | &8 | & W] &J
File Posted By Network | Versions Date

kH Requirements3.docx (3.1MB) Thomas Cotter NCL 1 i1f11/2000 @ 3¢
I Requirements2.zip (2.8Mb) Serena Nasser NCL ] iif11/2009 M
I nxt whitepaper.pdf (1.1Mb]  Sarah Lin NCL i iofi1/2009 3
I Requirements.zip (2.2Mb) Serena Nasser NCL & 04/11/2000 M
[ Whiteboard.ong (0.1Mb) Thomas Cotter NCL B8 30/10/2009 M
I Team Contract.zip (2.1Mb) Thomas Cotter NCL g 30/10/2000 M
k- Meeting Minutes.zip (7.8Mb]  Serena Nasser NCL 8 23/10/2009 | 3
] game demo.java (101Kb} Daniel Clarke NCL i 2ifi0/2000 M
] RobotC (12Mb) Anders Johansen IHA 1 i5/10/2008 @3
I Minutes.zip (4.8Mb) Arinelise Hjorth IHA 4 09/10/2000 M
] Spec.txt (65Kb) Jacob Nielsen IHA 1 02/10/2009 3
File Path: | Enter fife path b | Browse |

Figure 7.11: CommonGround’'s Company File Reposit@oynponent

75.3 Company Chat

The simple text-based synchronous chat featurdextdar the first trial version ad€ommonGround

allowed users to interact with one another withoeeding to use Facebook’s own integrated chat
features. The second version@dmmonGround'shat facility (see Figure 7.12 overleaf) remained
largely unchanged aesthetically but saw the intcido of a new history log. Visible for all views

selected in the Company Connect feature-group,régsiested facility simply listed transcripts of
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daily chat utterances in date order, thus allowpagticipants to access and review previous team
interactions and, in turn, communicate asynchroremgal presence (although all chat posts were
recorded in the first trial release, they were mex@osed to students). Single line summaries ef us
activities also appeared in the chat window, algrieam members to the actions of others. For
example, alerts were generated for login and logeants, file uploads, status updates, and so on.
Furthermore, student feedback from the first tatBlCommonGrounduggested a need for chat
and event data to persist across sessions. Agipartts would rarely find their entire team onlate
any given time, this simple addition would effeeli allow absent members to “catch-up” with the
recent activities of team mates. Mirroring thesatiseents, several studies have shown that persisten
chat facilities support team awareness and heligrfdee on-going narrative of group conversation
[e.g. 193, 194, 199]. To achieve this for the sécmiease oCommonGroundthe chat component
maintained a permanent, shared state for all instanf the application. Thus, the current day’s log
recording appeared automatically in the chat windvegin allowing conversations to persist across
sessions (rather than start each individual sesgittna blank history, as was previously the case).
Importantly, aSuspend Recordingggle button could be activated to prevent lagrding in the
event that participants wished to converse priyatitle back-end server support system continued to
log chat statistics but no content was recordedjthErmore, as with the Virtual Meeting Room
component, the chat facility was reworked slightiyaccommodate the new LCCS messaging service

and logging system.

! Company Chat 8 active chatters | A | i | L#

[Pelle]: T'll upload our requirements to subversion on Sunday. =
[Danny]: nearly finished anders. might need your help with nxt tho.
[Thomas]: cheers Pelee
[Thomas]: *Pella 1)
[Sarah]: tom, can you send me the address for your mysgl server please?
> Thomas has uploaded Reguirements3.zio
[Thomas]: are you here next wesk Dran?
[Thomas] Send by e-mail Sarah :)
1]: @pelfe Do we need the game in our requirements?
IDanny] no going back to cheshire tomarrow why?
[Thomas]: notn just wondering for the team percentages :)
[Danny] back next Monday - we'll do it then?
[Pelle]: 1 think so yes. We can use Newcastles.
[Thomas] sure.
p :lise]: Tom I can help you redothe requ|rements?
thanks but it's okay. it's done, i've just got to submit it
1: aokay

[«

Enter'chat text [y | Send |

Figure 7.12: CommonGround’s Updated Company Chah@anent
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These simple additions t6ommonGround’'schat feature were designed to further strengthen
team ties by reducing the temporal barriers tar@mtton that were inherent in the first trial versiof
the application. It was no longer such a disadygnta miss interactions between team mates, and
therefore students were far better equipped tosacaed explore the activities and work rhythms of

their colleagues (whether or not they met onlinelhgnce encounter or not).

754 Company Schedule

Endeavouring to instil professional project plamnskills in the technical repertoires of students,
CommonGround'original scheduling facility encouraged particifsato manage their time and
project resources effectively (as touched upon fapfer 5, students were surprisingly averse to
using professional project management software avwided it wherever possible). Thus, by
maintaining a list of pending project tasks, resioitities, due dates and completion percentages,
participants could see at a glance how their tesam progressing. As discussed in the previous
chapter, student teams made good use of thistfeaitd feedback was positive.

Therefore, aside from a small nhumber of usabiliyprovements (tasks could be reordered by
drag-and-drop, for example), the basic Company @dkefacility remained largely unchanged for
the second release of the application. Howeveprdeide an alternative view of a company’s project
plan data, | extended the Company Schedule fegtangp to include a new data visualisation (Figure
7.13). By illustrating project progress as an iat¢ive Gantt chart, participants could better idgnt
the relationships between tasks and then edit slares, end dates and progress completion

percentages accordingly (this could be achievesimyply dragging the relevant sliders on the chart).

;} Company Schedule Gantt View 'i] | )] I B |3
D Task Progress (11/11/2009)
v .Team Contract - i_:.,
26 v Touch Sensor Created -H [z I
28 Game Demo [ gl £13% :
31 Soft interim requirements -W]
09 Interim Requirements H

Enter 2 task | Add Task | | Delete Task |

Figure 7.13: CommonGround’'s Updated Company Sclee@omponent
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Again, as with the majority of features descriltbds far, the original schedule facility was
reworked slightly to accommodate the new LCCS bamk-technologies and server logging systems.
The data provider for the Company Schedule was @dgnlated automatically with primary module
deliverable data to save the need for studentsitier ¢his information from scratch (which they all
did as a matter of course during the first triattod application). Finally, to alert team membefs o
upcoming deadlines and deliverables (where pergentampletion was less than 100%), reminder
messages were also sent automatically to the r#igaticipant’s primary e-mail addresses 7 days
before each task’s duate.

755 Company Feed

As discussed in detail in Chapter 5, the “statudatgy’ features of popular online social networking
services represented an area of particular inteheghe specific context of Facebook, a person’s
status — a short text-based reply to the questighdt’'s on your mind?” — was one of the primary
means by which users disseminated information atbeumselves and their interests. From ideas and
beliefs to activities and locations, simple and emdnding status updates represented one of the
principal channels though which users reciprociigked the actions and consumed the opinions of
those in their social graphs. Due to the frequehgywhich updates were generally posted on
Facebook, they also exerted a strong pull on tlem@bns of its members, ultimately driving freqtien
and repeat visits to the service.

Given the status update’s inherent capacity foregating social capital in collaborative contexts
(e.g. by allowing students to share thoughts aedddask network-wide questions, receive support
and advice via comments, and achieve consensus otlithrs), | therefore integrated my own
Company Member Status feature into the first sfaCommonGroundo foster team interaction and
on-task activity awareness (by asking the questiwhat are you working on right now?”). This
feature provided students with a project-specifatus local to theCommonGroundapplication,
which — as requested — did not interfere with tpeimary Facebook profile status. Significantly,las
discussed in the previous chapter, the results fitmanfirst trial indicated that this one feature in
particular produced an increase in interaction gnudip awareness between both local and cross-site
teams; a positive finding which | was very keemxplore further.

For the second version @@ommonGround considerably altered the look and feel of the
Company Member Status feature. Rather than prayidirsimple table of participant names and
current statuses, my reworked version was funclipexpanded to “stream” activity updates in the

same way as Facebook’s instantly recognisable asyH®-use News Feed feature.
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S} Company Feed 14 new updates & | | Al updates v

Helping SN get the interim regs finished - soft deadline is Friday guys!!l

Thomas Cotter | Newcastle University, Yesterday @ 12:31

. 140 Update
D |

k4 Thomas Cotter has uploaded Reguirements3.docx Comment
Thomas Cotter | Newcastle University, Today @ 15:22 Like
Got the NXT to return a value when the touch sensor is pressed Comment

Jacob Nielsen @ IHA Denmark, Today @ 14:56 Like

Trying out RobotC on the NXT brick Comment

Daniel Clarke | Newcastle University; Today @ 13:21 Like

" Anders Johansen likes this (Anders Johansen, Today @ 13:41)

i

‘= I've sent you the licence key (Thomas Cotter, Toeday @ 13:52)

2 cheers mate (Daniel Clarke, Yesterday @ 13:58)
| Time of the online meeting? x Comment
Sarah Lin Newcastle University, Today @ 10:28 Like
= 3-4 today (gmt) (Serena Nasser, Today @ 11:34)
Researching RobotC and NXT-G Comment
Daniel Clarke | Newcastle University, Yesterday @ 22:56 Like

= uge robotc it's much better (Anders Johansen, Today @ 08:30)

Reading nxt whitepaper.pdf. worth the read, quite useful. Comment
Sarah Lin Newcastle University, Yesterday @ 20:01 Like
 Serena Nasser has uploaded Reguirements2.zip Comment
Serena Nasser | Newcastle University, Yesterday @ 18:56 Like
MNearly got the game app working :) Comment
Daniel Clarke | Newcastle University, Yesterday'@ 14:01 Like

" Pelle Olesen likes this (Felle Olesen, Yesterday @ 22:30)

" Thomas Cotter likes this (Thomas Cotter, Today :31)

R Annelise Hjorth has achieved Gold Level status Comment

Annelise Hjorth IHA Denmark; Yesterday @ 11:52 Like

oY - | Woaorking on IR detection components Comment

Anders Johansen | [HA Denmark, Monday 09/11/10 @ 19:34 Like
CommonGround v2:1 15:32, 11/11/2009 Reload Reactivate By Older

Applications i1 E & A Online Friends (10)

= |2

Figure 7.14: CommonGround’'s Company Feed Component
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Rebranded as the Company Feed, all participatotipres performed by team members (e.g.
status update posts, file uploads, sociability lléwereases, etc.) appeared in an event list arreé we
displayed in reverse chronological order with thestrrecent activities shown first (see Figure 7.14
on the previous page). A participant’s own stalusgs appeared in a reserved area at the top of the
list, with the statuses of others (and any eventsages) appearing directly below. Hence,
participants could see at a glance all recent taetivities in the precise order that they occumad
could follow the history of events and team int¢icats as they evolved over time. This audit trail
afforded newcomers to a team the opportunity tecteaip” with company developments by tracking
back online conversations, activities, file exchesmgnd decision making processes to day one of the
project. Filters could also be applied to the tstdisplay particular message subtypes, including
activity announcements, status updates posted da} team members, status updates or comments
featuring specific participant names, and statuatgs or comments that posed questions. To display
guestions only, a rudimentary filtering mechanismmy looked for question mark characters in the
text of status updates. Given the concise form a@fegal status updates, this technique proved
surprisingly accurate in practice.

One notable addition t€ommonGround’sstatus update facility was the inclusion of status
comments and “| like this” indicators (which agairrored the recognisable and easy-to-use features
of Facebook’s built-in News Feed facilities). Whesdhe latter simply allowed a participant to click
a button to announce their general approval obentenate’s activities, the former afforded the team
as a whole the ability to interact with one anotlaeound a crystallised topic. In addition to
disseminating information about the progress ofallocated tasks, participants could seed debates
by asking specific questions, raising issues, ngagivints, suggesting resources, and making general,
informal and social comments upon topics. Crucjaliyen my primary goal of encouraging student
interaction on-project, | envisaged that these simaple features would potentially represent key
motivators of team collaboration. As | will discussthe next chapter, this was generally founddo b

the case.

75.6 DataVisualisations

As discussed earlier in this chapter, an incenthetric was developed for the second release of
CommonGroundto motivate student participation and to incredseth local and cross-site
collaboration. Each student’s contributions wereorded during the study and were then rewarded
with “experience points” depending on the type &eduency of the activity. Although rudimentary,

this simple technique provided participants withsimple yet effective measure of their basic
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interactivity levels (and that of their peers), ehiproved more than suitable for elucidating team
collaboration statistics at run-time.

% CommonGround - Company 22

Team Statistics u‘]

Company Members: 8 Show Statistics for: l Thomas Cotter v |

Member Details: Thomas Cotter (Tom)

Team Leader NCL, Newcastle University

Join Date: 21 days ago - September 21, 2010
Last seen today, 15:34

User Level: Gold Contributor (25.3 total experience points)

4.7 experience points to next level (Plabinum)

Experience Points Activity History

Duration Active
Status Updates
Comments Made
Comments Received
Chat Messages
Schedule Updates

File Uploads

Experience points gained

2 Click here to learn more about experience points...

Figure 7.15: CommonGround’s Experience and LevatiSics

As discussed in 7.4, experience points — onceedainalso equated directly to one of five distinct
sociability (or membership) levels ommonGroundPut simply, the more a user contributed and
achieved, the higher his or her level, mirroringnswhat the recognisable progression systems
commonly used in computer games (levels start@&t@tze and then increased through Silver, Gold

and Platinum to Diamond). Level and experience t&tatistics were then exposed to participants via
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CommonGround’'snew data-visualisation screens (Figure 7.15) asfteated in the Company
Connect profile summaries for other team membeexjpdore.

Experience points were broken down by activityhighlight the collaborative areas where each
participant was weakest. The rationale underpintiigapproach was simple: to encourage students
to explore all areas of potential team interact@mmd to make more balanced, well-rounded
contributions. Naturally, as each team member'sngths and weaknesses were exposed to their
colleagues, | envisaged — and sought — a degreempetition between team mates. In addition, to
further incentivise students to explore and comphebr respective achievements, a seven day
snapshot of activity was provided that describedheteam member’'s recent experience point
increases (Figure 7.16). Importantly, detailed Hégs pertaining to experience point achievement

and level attainment techniques were provided ttgigants.

Experience Points Activity History
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Figure 7.16: CommonGround’s Experience Points AgtiMistory

757 News& RSS Feeds

During my initial investigation into the proposedeuof Facebook for local and cross-site team

collaboration, students made it very clear thay ttiiel not want me to interfere with any private or
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recreational uses of the service. In particulayttlid not want to use any third-party applicatibat
contacted their social graphs or in any way puddidi formal team interactions via News Feed
broadcasts (recall that Facebook’s News Feed isnatantly updated list of status announcements
from registered friends and groups). Thus, the fifal of CommonGroundvoided all but the most
trivial of profile integration and news publicatiéechniques.

However, as post-trial interview feedback showethie previous chapter, students were not at all
averse to receiving application updates via thein dNews Feed; most actually appreciated the
salient advantages of daily team updates delivamnethis manner. Hence, the second release of
CommonGroundaw the addition of a daily News Feed Digest figure 7.17), which summarised
company wide application activities and team-mateievements. Once again, the design rationale
underpinning this approach was simple: by embeddiegncise team activity announcement within
a participant’s private News Feed — the landinghpaind primary source of interest for users of
Facebook — students would be better able to motti@ractivities of their team mates (during the
study mobile access to Facebook increased in pofyuleonsiderably and so digest messages
provided an additional channel through which toasgCommonGroundctivity data). It is also true
that updates pertaining to colleague achievememtsievel progression were intended to prompt

frequent visits to the application and encouragamarease in contribution levels.

] News Feed Top news * Most recent
What's on your mind?

CommonGround - Company Digest for Tuesday 10/11/2009

% Yesterday you and 7 other company members visited CommonGround. 7 new status
updates were posted, Laksmi Patel shared 1 file, 3 changes were made to the company
schedule, and 2 people achieved Gold membership level. Newcastle University was the
most active team network. In that team, you were the most active member. You were
active for 4.58 minutes (average 3.2) and gained 2 experience points (average 1.2).
Your current membership level is Gold (14 points to Platinum).

Comment * Like - Share

Figure 7.17: Facebook’s News Stream Featuring Confaround’s Activity Digest Post

By default, a message containing the same actiiggst information was also sent to each
participant’s primary e-mail address (which coule ftopped vidcCommonGround’sSettings and

User Management console). Furthermqgpeyate RSS digests of the Company Feed were also
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provided via the local server, bypassing Facebémkuse in students’ content aggregators (RSS
readers). However, experience suggested that dighiéon features were limited in many RSS
readers and so | made the feed publicly availatldeavsufficiently complex twelve character URI

path segment (offering basic “security through oibisg”).

7.5.8 Logging Systems

As in the first trial of CommonGroundthe second release of the application recordedisar
interactions via the local hosting server. For eactivity event, experience point achievement or
message syndicated to other users via the LCC&egnopies were again time stamped and saved
to the system’s supporting MySQL database. In galer, the following interactivity actions were

logged:

» Application access dates and durations

» Profile explorations (initiated vi@ommonGroung
» Direct and indirect friending of team mates

» Chat utterances and whiteboard shape edits

» File uploads

e Schedule additions and updates

e Status additions and updates

e Status comments and “I like this” tags made/reakive

These logs formed the basis of the chat, schealdestatus update history logs that students
could access via the application. Recall also thatLCCS’s collaborative data capture and logging
mechanisms also recorded a great deal of usemttien and bandwidth consumption details.
Together, these data logs provided the basis fmesaf the network analysis discussed in Chapter 8.
The recording of this data was again authoriseddgys of the application as part of the agreedgerm

and conditions of its use, in addition to signingritten consent agreement at the outset of thaystu

7.6 Achieving a Better CommonGround

To illustrate the features of the second releas@amimonGrounda full run-time screen capture is
provided at the end of this chapter. As discussadieg, each logical group of features was

categorised into four distinct areas: Company Conn€ompany Chat, Company Schedule, and

164



finally the new Company Feed. The first three gsodgatured multiple component views which
could be individually activated using toolbar tagdluttons (each could also be resized, expanded or
collapsed with a single click to increase or deseea feature’s available viewing space). As in the
earlier trial version ofCommonGroundview changes were saved automatically and reastore
future visits and a simple status message on eamlpg title toolbar drew participant attention to
recent updates. Again, as | will discuss and exaniinthe next chapter, students found that my
approach of presenting all user interface elementse single comprehensive view worked well in
practice.

As shown in Figure 7.18 at the end of this chapsght students were logged on to the
application at the time of the screen captureHis instance 4 were from Newcastle University and 4
were from the Aarhus Engineering College in DenmalNotice that the Virtual Meeting Room is
currently active in the Company Connect group, Wrdésplays each active user’'s Facebook profile
image and their network affiliations. A snapshotted Chat Channel, Company Schedule panel and
the new Company Feed feature can also be seenobifetb manage application preferences and user
groups were also made accessible via links on piplication’s title bar. And as with the previous
version of CommonGround discussion boards and connections to Newcastlévetsity’'s

e-learning system (NESS) were available via Facelaios outside of the main Flex application.

7.7 Concluding Remarks

This chapter presented the second evolutionargselefCommonGroungda rich internet application
designed to run on — and exploit the ubiquity agatdres of — the social networking site Facebook.
Developed as part of my study to support studeatigipating in distributed group activities, the
initial proof-of-concept trial version of the apgdition was reworked considerably in response to
student feedback and new advances in remote cofiibo technologies. More specifically, a
number of the features present in the first trielease were expanded upon and a host of new
components implemented (such as a shared whitelbaraddfile exchange utility). The rationale
underpinning the design of each feature — namalyGbmpany Connect, Company Chat, Company
Schedule and Company Feed facilities — has beaustied in detail in this chapter. Ultimately, |
envisaged that these new affordances would allowtarigetter foster and analyse the creation of
social capital and group awareness in distributetlaborative learning situations — the primarylgoa
of this study.

Going forward, the new Company Feed feature repted an area of particular interest; it

provided students with a far more robust meansissethinate and consume status information
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during the project. As status update facilities endween shown to greatly contribute to the
“stickiness” and success of social networking siteseasonably anticipated that this new feature
would similarly facilitate an increase in netwonkgagement and repeat use of @@mmonGround
application. Of course, by mirroring the identibyghaviour and functionality of Facebook’s pervasive
News Feed features (including comments and “l k" tags), | also aimed to minimise the
overheads associated with learning to use new tdopies and, in turn, reduce barriers to student
interaction. Similarly, to help foster the on-goingrrative of group conversation, | expected th& ne
persistent Company Chat features to allow partitipato access and review previous team
interactions and, in turn, communicate asynchronsasial presence and group awareness. As
participants would rarely find their entire teamioa at any given time, this simple addition would
also allow absent members to “catch-up” with theere activities of team mates.

Another area of considerable interest to this @utlias the introduction of a basic incentive
metric. As discussed in detail in this chapter,sthliimple feature automatically rewarded
CommonGroundisers with “experience points” for participatomtians within the application. By
guantitatively ranking and elucidating contributi@vels at run-time (via in-tool data visualisaspn
it was my intention to elicit a little healthy comtftion between team mates and thus motivate
participation and repeat visits to the applicatiomdeed, as my work in this chapter contends, these
two factors can greatly influence achievement, ded satisfaction levels on-project. A detailed
discussion of the metric’s calculation, and thdous “levels” that students could achieve, has been
provided.

In addition to redevelopingfCommonGround’sFlex-based application interface, considerable
changes were also made to the back-end server supmbtems to address a number of run-time
performance and scalability issues. Firstly, towlthe application to handle high levels of network
traffic, it was migrated to a more robust and sdéaApache HTTP web server (and supported by
PHP and MySQL scripting and database technolog&sgondly, the application was extended to
make it easier for teams to independently admingteup membership and account settings. Finally,
updates were made to the tool to accommodate Adatheud-based LCCS service which removed
many of the message syndication overheads of thkcafion’s previous implementation (recall that
the LCCS represents a simple and ready-to-useoptatfipon which to rapidly build and implement
data-intensive collaborative applications). Usihg Facebook API, the application was again made
available to users via the standard Facebook welsfaice and thus appeared as if it was an extension
of the site.

The effectiveness and combined impact of the @G@wmmonGroundeatures on the CETL-ALIC

group programming activity will be analysed andcdssed in detail in the next chapter.
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7.8 Summary

In this chapter | presented a more robust and Hlexiversion of theCommonGroundtool.
Redesigned to better achieve the goals of my stilly,updated release resolved issues identified
during previous trials and implemented a numbesighificant improvements (driven by student
recommendations and advances in technology). Tienede and methodology directing the tool's
redesign has been described in detail, including tee tool interfaced with the powerful LCCS
messaging platform. A new sociability incentive ritetwas also introduced that quantitatively
ranked each student’s contribution levels durirgggtudy in order to encourage increased interaction
with the tool. Together, these refinements represkean important step in the tool’s evolution from
proof-of-concept to fully-featured social app.

In the next chapter | will investigate and analyae second experimental trial of the
CommonGrounapplication conducted during the 2009/10 acadewedc. Chapter 9 will then review

the findings of my study in general and concluds thesis.
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eg CommonGround - Company 22

g Company Connect

'.:JEJ Company Chat 8 active chatters b

[Pelle]: we have read it here

[Jacob]: @Danny are we using RobotC or not?

[Anders]: yes we are. you can download it from http://bit.lv/bki Mh1
[Danny]: Yeah, it's easier than the alternatives

[Annelise]: @Tom I don't think the definitions section has been fixed?
[Thomas]: tx Anna T'll take a look now

Enter chat text

.&} Company Schedule 2 new updates = lij

13} .Task . Owner I Start End

03 o . Project Preparation Essay . Individual . 07/10/2009 . 30/10/2009
(14 «* Team Contract Team 07/10/2009 30/10/2009
26 /t, Touch Sensor Created Anders 14/10/2009 06/11/2009
28 ‘Game Demo Danny 14/10/2009 13/11/2009

Enter 3 task

) Company Feed 14 new updates | @ All updates v
4 Helping SN get the interim regs finished - soft deadline is Friday guys!!!
Thomas Cotter | Newcastle University, Yesterday @ 12:31
What are youw working en right now?
sl |k Thomas Cotter has uploaded Requirements3.docx Comment
Thomas Cotter Newcastle University, Today @ 15:22 Like
w Got the NXT to return a value when the touch sensor is pressed Comment
Jacob Nielsen IHA Denmark, Today @ 14:56 Like

Trying out RobotC on the NXT brick
Daniel Clarke Newcastle University, Today @ 13:21

" Anders Johansen likes this (Anders Johansen, Today @ 13:41)

CommonGround v2.1 15:32, 11/11/2009 Reload Reactivate

Figure 7.18 CommonGround — Real-time Screen Capture



Chapter 8

Trial 2: Pilot Study

8.1 Introduction

The previous chapter introduced a more robustjdlexand refined version &@ommonGroungdthe
proof-of-concept RIA developed to support stage stumlents participating in the CETL-ALIC group
programming activity. Redesigned in response totime performance issues and critical post-trial
feedback, the tool once again coupled the inheremmunication and social networking features of
the Facebook platform with basic collaboration,ugr@wareness, information sharing and project
planning facilities. Moreover, this second relesgmesented an important step in the tool's evauti
from proof-of-concept to fully-featured social “dpDespite a number of significant revisions and
upgrades, however, the primary motivation behin@ thpplication’s development remained
unchanged: to create a “sound social space” capbiiling the communication void that often
arose between formal team interactions and, ingle® help strengthen weak ties, encourage group
interaction, and enhance the inclusion and pagt@p of peripheral team members.

Replicating the approach and structure of Chatdrnow introduce and discuss the second of
two experimental trials of the revised and upgra@echmonGroundpplication. Described in detalil
in 8.2, a field-study was again performed to asessollaborative capacity of the tool and to esgpo
any further weaknesses in the concept’s desigrmpieimentation. Following a summary of this
chapter’s research questions and selected insttatr@nin 8.3, 8.4 goes on to again investigate the
sociability of CommonGroundand its ability to foster social presence on-projgmmsed on data
collected from participant surveys). In 8.5 | go tonstudy howCommonGroundagain influenced
group cohesion, trust and awareness on-task, fetfow 8.6 by an analysis of real-time application
usage statistics and learner performance outcofbsef discussion of my findings is given in 8.7,
before an overview of participant feedback gathdreoh post-trial surveys and interviews in 8.8. Of
potential interest to future work, a recent tridltbe application in an industrial setting is also
discussed in 8.9.
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8.2 Overview of 2009/10 Trial

To support and build upon the positive findingghs earlier proof-of-concept study (as discussed in
Chapter 6), a second field-trial @bmmonGroundvas performed during the 2009/10 academic year.
Unfortunately, the partnership between Newcastte @arham universities concluded prematurely at
the end of 2009 and so the second trial was coadugtimarily with local Newcastle University
students. However, to provide a satisfactory erarabf GSD, the 2009/10 project mandate was
developed in such a way that two distinct intemsath-teams were required in each company — an
interface team and a database team. Although nogadistic as a true cross-site collaboration, this
artificial split nevertheless went some way towasisulating the demands of a genuine distributed
software development project (and, in practice,kedrrather well). A smaller cohort of 4 students
also participated in an international cross-sitggasnent with 4 students from Aarhus Engineering
College in Denmark. However, for the purposes o study, their results will be considered together
with those of the single-site teams.

A total of 14 Newcastle University companies (oti22) were randomly selected to join a study
group and use th€ommonGroundapplication throughout the entire project (appneadely 33
weeks; 24 contact, 9 non-contact). However, unlike previous trial, companies were simply
introduced taCommonGround- and its potential benefits — as part of theitidhintroduction to the
CMC and collaborative tools available to them oappet. Only nine companies committed to using
the application (including the international crad® team), comprising a total of 49 representative
stage 2 students; 45 from Newcastle Univetsind 4 from Aarhus Engineering College (44 male, 5
female; mean average age of 19.98, standard dmviatB8). Of the 9 companies which chose to use
CommonGroundall student members unanimously agreed to adepttdol and participate in
surveys and feedback sessions (usually conducténbdiormal team meetings).

For comparison purposes, 6 further companies werted to join a control group (all of which
agreed to do so0). Only applicable to this studynfi@5 onwards, this cohort of students comprised a
total of 34 Newcastle University studefit30 males, 4 females; mean average age of 20.18,
standard deviation 1.19). Aside from participatingsurveys and feedback sessions, control-group
participants were again free to use any CMC teaugies of their choice (but were not allowed to use

the CommonGroundpplication).

1 49 students originally started in Newcastle Ursitgts study group but 4 left the course during the
activity and have thus been omitted.

1237 students originally started in Newcastle Ursitgts control group but 3 left the course during
the activity and have again been omitted.

170



8.3 Study Detail

Predicated upon and largely replicating the apgraawd structure of Chapter 6, | now investigate
how the second deployment @dmmonGroundvas able to significantly improve social interaati
and group awareness during the 2009/10 trial. Tohdg | again explore how the tool was able to
provide a consistent, centralised space in whicldesits could interact and explore the personal
profiles and work-rhythms of their team mates. &iny, | investigate how the tool influenced
perceived levels of social interaction, social preg, mutual understanding, trust, self-disclosure,
social cohesiveness and community building on-gtpjemportant determinants to critical
information exchange, cognitive performance and shecessful generation of social capital in
collaborative contexts (i.e. the information, knedde, resources and opportunities perceived to be
available through one’s network of team memberg)[9%s this chapter employs the same research
methodologies as those described in Chapter 6ll lowiit detailed discussion of the measures and

investigative techniques used.

8.3.1 Research Questions

Repeating the exploratory investigation conducte@hapter 6, the following research questions will

again be considered:

RQ1. Is the revise@ommonGroundool capable of encouraging and supporting ctitica
interpersonal processes such as affiliation, tegaraction, impression formation,

social presence, and positive feelings of team-nazrobnnectedness?

RQ2. Extending RQ1, does the revis€dmmonGroundtool help to create group
awareness and sustain a low-risk environment irchvigiffective, trusting, and

cohesive working relationships can be established?

RQ3. Does usage of the revis€dmmonGrouncenvironment positively influence an

individual's performance and achievement on-pr@ject

The successful outcome of the first trial@dmmonGrounded me to believe that the tool would
again be able to establish a “sound” collaborasipace on-project. Capable of positively affecting
and facilitating social interaction, group awarenesommunity building, impression-formation,
team-member inclusion and individual cognitive parfance, | expected that the tool would
continue to help reduce the geographic and tempuaaiiers to interaction (and thus foster the

generation of social capital).
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8.3.2 Social Instruments

To answer the research questions proposed abagaih employed the closely related measures
developed by Kreijns et al. to analyse and detegnthe social potential of computer-supported
collaborative environments; namely the Sociabiltgale [188], Social Presence Scale [189], and
Social Space Scale [104]. | draw on the first tfohese instruments in 8.4 to explore the qualfty o
interaction and social presence afforded to usktisedCommonGroundool; | then draw on the third
scale in 8.5 to investigate and compare the cotlth@ potential which exists in and between both
the study and control groups. Complementing thisdtimeasure, | also use the simple Group
Awareness Scale developed by Daassi & Favier [1d @&xplore the ability oCommonGroundo
establish and maintain an effective degree of §oaition and activity awareness on-project (i.e.
knowledge of co-member roles, activities and wdntihms). Once again, | do not attempt to
examine the individual sociability factors @dmmonGroundind the Facebook application-platform

separately, but rather the combination of the two.

8.4 Sociability & Social Presence

Following the approach of the first trial, this 8en again seeks to address RQ1 by exploring
CommonGround’social communication affordances and their relegan the needs and interests of
students. Firstly, the sociability of the tool wile investigated (i.e. its capacity to support &oci

interaction, build strong working relationships,daenhance positive feelings of team member
connectedness, community and belonging). Followtnig, the ability of the tool to enable a

satisfactory degree of social presence will be stigated (i.e. its capacity to permit online

interlocutors to relate to team mates as “real [@ppo project their identities, and to connecttwi

their larger online networks both synchronously asgnchronously).

8.4.1 Procedure

A self-report survey was again administered td-paticipants at both sites to solicit opinions @n
range of sociability and social presence factors. Newcastle University, sCommonGround
guestionnaire (see Appendix B) was distributed lo n@embers of the study group in their
penultimate formal team meeting during week 11aesfisster 2 (reworked slightly where cross-site
company structure did not apply). An 86.7% resporste was observed (with all questions

answered). At the same time, an equivalent eleictrqoestionnaire was administered at Aarhus
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Engineering College to all participating cross-sitedents; a 100% response rate was achieved (with

all questions answered).

8.4.2 Sociability
8.4.2.1 Instrument Detalil

The Sociability Scald188] is a one-dimensional measure featuring ¥8-fioint Likert-scale items.
To briefly reiterate the scale’s description (ascdbsed in detail in Chapter 6), each item is desig
to assess a student’s opinions of the social patesfta CMC tool -CommonGroundn this case —
and how well said tool could be used to intera¢hwthers in a learning group. The reliability bét
instrument achieved a Cronbach’s coefficiendf .92 in the original report and .84 in this stud

continuing to suggest that the scale is able tosomeathe sociability construct well.

8.4.2.2 Results

Results from the sociability aspect of the surveg. (responses to questions derived from the
Sociability Scale only) are provided in Table 8dldw. As | again only intend to investigate the
sociability ofCommonGrounds an isolated construct in this study, | sim@g descriptive statistics
to summarise the basic characteristics of the datacted. Furthermore, due to the small numbers of
participants involved in the international crose-iroject, student feedback from both institutions

has been combined with data from the single-siamte

Sociability Scale (n=43) X s
Q1 CommonGround enables me to easily contact my teatasn as 11
Q2 I do not feel lonely in the CommonGround environinen 3'1 1'1
Q3 The CommonGround environment enables me to gebd go ' '
impression of my team mates. 4.0 0.8
Q4 The CommonGround environment allows spontaneowsnivdl
conversations. 3.4 0.9
Q5 The CommonGround environment enables us to develoa 3.8 0.9
well performing team.
Q6 The CommonGround environment enables me to deggop 3.4 1.0
work relationships with my team mates.
Q7 The CommonGround environment enables me to identjfyelf 4.0 1.0

with the team.
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Q8 | feel comfortable with the CommonGround environimen 3.7 0.9

Q9 The CommonGround environment allows for non-tadateel 3.8 1.0
conversations.

Q10 The CommonGround environment enables me to malse clo 3.4 1.1
friendships with my team mates.

Table 8.1: Sociability Scale, Summary Statisti€@O@10)

The results show that students ratedGoenmonGroundool moderate to high on the Sociability
Scale. Likert-item scores were largely positive aodhsistent across the scale producing a mean
average of 3.61 (as illustrated in Figure 8.1)cémparison to the previous trial, a notable mean
increase in average Likert-item scores of 0.50 biseoved, suggesting that students felt more
comfortable using the application to interact withleagues on-project. Similarly, the results iadéc
that the tool enabled students to easily get irchowith their team mates both formally and

informally, thus facilitating valuable chance enntars.
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Figure 8.1: Sociability Scale, Average Responsé6%2L0)

Confirming the previous trial's findings, studentgre again able to establish sound working
relationships with their colleagues in t@B®@mmonGroundenvironment, with impression formation

and self-disclosure leading to the developmentwébl-performing, inclusive team. Thus, in reply to
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RQ1, the results obtained continue to suggest @@hmonGroundis capable of creating and
sustaining team interaction, information exchangegup cohesion and positive feelings of
community on-project. Feedback from students okthiduring post-trial group interviews also

served to confirm these findings, as | will rettorater.

8.4.3 Social Presence

8.4.3.1 Instrument Detail

The Social Presence Scal@89] is a one-dimensional measure featuring ®-fivint Likert-scale
items. As described in detail in Chapter 6, eaemiis designed to assess the perceived degree of
social presence afforded by a CMC tool. The reliighof the instrument achieved a Cronbach’s

coefficienta of .81 in the original report and .84 in this stud

8.4.3.2 Results

Results from the social presence aspect of theeguiive. responses to questions derived from the
Social Presence Scale only) are provided in Tak?eb&low. Again, student feedback from both

institutions has been combined and descriptivéstits used to summarise the data.

Social Presence Scale (n=43) X s

Q1 When | have real-time conversations in CommonGrouhdve 3.4 0.9
my team mate(s) in my mind’s eye.

Q2 When | have asynchronous conversations in Commauntsid 2.8 1.2
have my team mate(s) in my mind’s eye.

Q3 When | have real-time conversations in CommonGroufekl 3.8 1.0
that | deal with very real persons and not withtietes anonymous
persons.

Q4 When | have asynchronous conversations in Commaun@i;d 3.3 1.0
feel that | deal with very real persons and nohwaibstract
anonymous persons.

Q5 Real-time conversations ommonGroundan hardly be 2.6 1.0

distinguished from face-to-face conversations.

Table 8.2: Social Presence Scale, Summary Static@09/10)

The results show that students again r&fedhmonGroundnoderately on the Social Presence

Scale, producing a mean average Likert-item scér@. b/ (as illustrated in Figure 8.2 overleaf).
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Initially similar to the results of the previousalt a mean increase in average Likert-item scofes
0.3 is observed, suggesting that the revised agifdit wasslightly better able to establish a sense of
social presence during online communications. Algio students rate@ommonGroundwell in
terms of its ability to articulate both synchronausd asynchronous encounters, of particular note
here is the comparatively moderate judgements vedeifor the tool's capacity to facilitate
conversations that were “indistinguishable” froroddo-face dialogue (an increase in average Likert-
item scores of 0.94 over the previous trial is obsd). Considering how poorly this aspect of

CommonGroundcored in the previous trial, this result indisadéenoteworthy improvement.
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Figure 8.2: Social Presence Scale, Average Respd26€9/10)

Confirming the first trial's findings, the resultdiscussed here once again suggest that
CommonGroundin the opinion of its users, was capable of éngaand sustaining a degree of

social-presence on-project, thus complementingthaability Scale’s positive outcome to RQ1.

8.5 Social Space & Group Awareness

This section seeks to address RQ2 by again exgl@ommonGround’otential to establish and

sustain social collaboration and group awarenegwzroject. Firstly, the social climate that is pnatse
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in the study and control groups will be investightee. the non-latent group dynamics that underlie
student collaboration and support the creation fiéctve, trusting and cohesive working
relationships). Following this, the ability of theol to enable a satisfactory degree of basic group
awareness on-project will be investigated (i.e.taqhe-minute knowledge of what one’s team

members have done so far, what they are doing angvwhat they will do next).

85.1 Procedure

A simple paper-and-pencil self-repd®amworkguestionnaire (see Appendix B) was administered to
members of both the study and control groups inkwie® of semester 2. A 93.3% study group and
88.2% control group response rate was observecachstle. However, due to listwise deletion of
incomplete responses on the group awareness stadl;, group and control group responses were
reduced to 86.7% and 82.4% respectively for thastract. An identical electronic questionnaire was
also administered at Aarhus Engineering Collegaltqarticipating cross-site students; a 100%

response rate was achieved (with all questions emesiy.

8.5.2 Social Space
8.5.2.1 Instrument Detalil

The Social Space Scalfl04] is a two-dimensional measure featuring 2@-fpoint Likert-items

designed to assess a student’s opinion of both ¢ and their group’s collaborative behaviour. As
described in Chapter 6, each item is designed tgeahe quality of a collaborative space and the
social potential that exists within it. The relilityi of the instrument achieved a Cronbach’s

coefficienta of .81 in the original report and .89 (study) a8dl (control) in this study.

8.5.2.2 Results

Results from the social space survey (i.e. resmotmsguestions derived from the Social Space Scale)

are provided in Table 8.3. Judgements from bottitin®ns have been combined where applicable.

Social Space Scale Study (n=42) Control (n=30)
Positive Group Behaviour X s X s
Q1 Company members felt free to criticise the 3.4 1.1 3.5 1.1

ideas, statements, and/or opinions of others.
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Q2 We reached a good understanding on how we 3.3 0.9 2.9 1.1
had to function as a team.

Q3 Company members ensured that we keptin 3.0 1.1 3.0 1.3
touch with each other.

Q4 Company members worked hard on the project3.5 1.3 3.2 1.1
assignment.

Q5 I maintained contact with all other company 3.7 1.1 3.1 1.1
members.

Q6 Company members gave personal information 3.2 0.9 25 1.1
about themselves.

Q7 The company conducted open and lively 3.9 1.0 3.4 1.3
conversations and/or discussions.

Q8 Company members took the initiative to get in 3.7 0.9 2.9 1.2
touch with others.

Q9 Company members spontaneously started 3.6 1.0 3.1 1.4
conversations with others.

Q10 Company members asked others how the work3.7 1.1 3.6 1.0
was going.

Negative Group Behaviotir

Q11 Company members felt attacked personally 2.1 1.0 3.4 1.1
when their ideas/statements/opinions were
criticised.

Q12 Company members were suspicious of others. 1.9 0.8 2.6 1.0

Q13 Company members grew to dislike others. 2.8 1.1 3.3 1.4

Q14 |did the lion's share of the work. 1.9 0.9 2.6 1.0

Q15 Company members obstructed the progress of2.6 1.1 3.2 1.1
the work.

Q16 Company members were unreasonable. 3.2 1.0 3.5 1.0

Q17 Company members disagreed amongst each 3.3 1.1 3.7 1.0
other.

Q18 The team had conflicts. 3.4 1.0 3.8 1.3

Q19 Company members gossiped about each otherl.9 1.2 3.1 1.2

Q20 Company members did not take others 3.0 1.0 2.9 1.1
seriously.

Table 8.3: Social Space Scale, Summary Statig@@9(10)

13 Negative group behaviour scores (Q11-Q20) werersevcoded for analysis.
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Table 8.3 shows that students in the study gragamarated their perceived degree of social space
moderate to high. Results are encouraging andllaogasistent across the scale, producing a mean

average Likert-item score of 3.4 with negative gereversed (as illustrated in Figure 8.3).
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Figure 8.3: Social Space Scale, Average Resposedy Group, 2009/10)

When compared to the previous trial (local usaglg)pa small decrease in average Likert-item
scores of 0.3 is observed. However, these largatgistent results again suggest that studentsein th
control group perceived their social space to bpredominately positive, lively and low-risk
environment. Repeating the earlier trial’s findingsudents indicated moderately strong levels of
community and group cohesion on-project (and, mm,tstrong levels of respect, commitment and
trust). And although team member disagreements agae fairly high, conflicts continued to have
little apparent effect on the students’ abilityftmction as a team. Paradoxically, respondentsi rate
Q3: “Company members ensured that we kept in touith each other” markedly lower than the
previous trial (a 1.1 mean decrease in Likert-igores). However, in post-trial interviews, student
commented that this was due to a lack of any forowicentrated effort to stay in contact with team
mates, and agreed th@bmmonGroundnade interaction more transparent; an extremebjtige
outcome.

To allow me to better gauge the specific roleCafmmonGroundn the establishment of this

social space, student feedback from non-particigattams must again be considered. As the results
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provided in Table 8.3 show, students in the congmup (i.e. non-users a€ommonGroungd
reported a poorer social climate than that of thely\sgroup, rating their perceived degree of social
space with a moderate Likert-item average scoR®{with negative items reversed, as illustrated i
Figure 8.4). Again, the majority of scale itemsrecbmore negatively when compared to study group
results, although the gap is clearly far narrowentin the previous trial. A decrease of 0.5 for
average Likert-item scores is observed betweenpgrdadicating reduced team interaction, reduced

self-disclosure, and heightened team conflict.
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Figure 8.4: Social Space Scale, Average Resporsagrol Group, 2009/10)

To compare results between the two trial condgtitnmore detail, | again performed a two-tailed
independent sample t-test,. The null hypothesis (§) waslocal study group score = local control
group scorethe alternative hypothesis {Hvaslocal study group scorg local control group score
(with study/control group membership as the indelean variable and the summated Social Space
Likert-scale as the dependent variable). Resudtpravided in Table 8.4 overleaf, reveal a sigaific
statistical difference (with medium effect sizk,as per Cohen [190]) between the mean summated
scores of students in the study group and the alogitoup. | therefore rejectd-find accept H

The results summarised above (and illustratedignre 8.5 overleaf; negative questions reverse
coded) once more indicate a positive outcome to RiP@ continue to suggest that the

CommonGroundenvironment is capable of establishing a soundak@pace on-project. Student
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interaction was demonstrably improved in teams #maployed and embraced the tool, driven by
greater social interaction (whether on-task or ,nst)f-disclosure, positive feelings of community,

and lower levels of conflict and mistrust.

Group Statistics Significance
n X s t (df) p d
T, Study Group 42 68.76 11.80 3.31
.001 0.79
T, Control Group 30 59.56 11.32 (70)

Table 8.4: Differences Between Study and Controlu@rSocial Space Scores (2009/10)

To reiterate a key point discussed in Chaptethé,3ocial Space Scale indicates that the team
structures and group dynamics created in this enmient give rise to the generation of social cépita
and the creation of effective, trusting and coh&ielusive working relationships where knowledge-
construction, competency acquisition, and commitntershared goals and mutual understanding is
achievable. Once again, the findings discussed bere=spond with and support feedback from

students obtained during post-trial group intergew
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Figure 8.5: Social Space Scale, Summated Scor@9(P0)
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853 Group Awareness
8.5.3.1 Instrument Detalil

As described in detail in Chapter 6, tBeoup Awareness ScaJ&@16] is a one-dimensional measure
featuring 5 seven-point Likert-scale items desigh®djauge a student’s cognisance of team-mate
activity, progress, availability, and willingness tcommunicate. The reliability of the instrument
achieved a Cronbach’s coefficianbf between .84 and .87 in the original report af&l(study) and

.80 (control) in this study.

8.5.3.2 Results

Results from the team awareness survey (i.e. reggsomo questions derived from the Group
Awareness Scale) are provided in Table 8.5 belogai#y, each institution’s scores were combined

where applicable.

Group Awar eness Scale Study (n=39) Control (n=28)
X s X s

Q1 | am usually aware of the progress of our 5.6 0.8 5.0 0.9
project.

Q2 I am usually aware of the activities of my team 5.4 1.2 3.7 1.2
mates.

Q3 | am usually aware of my team mates’ 4.7 1.2 3.7 1.3
availability.

Q4 | am usually aware of how willing my team 4.5 1.0 3.0 1.3

mates are to communicate.

Q5 | am usually informed of what occurs in our 5.7 1.1 55 0.9
company or shared workspace.

Table 8.5: Group Awareness Scale, Summary Statiitidy Group, 2009/10)

The results reveal that students in the studymegain scored their perceived degree of group
awareness moderate to high. Responses were positiielargely consistent across the scale,
producing a mean average Likert-item score of a2 iflustrated in Figure 8.6 overleaf). When
compared to the previous trial (local usage onlggults are surprisingly comparable, with only a
very small mean decrease in Likert-item scores.@f dbserved. These results again suggest that

study group students were able to maintain crittogreness of overall project progress and up-to-
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date knowledge of the day-to-day activities andilalaity (i.e. work rhythms) of their team mates.
However, to help determine the degree to whtdmmonGroundvas able to help in this regard,
control group feedback must again be considered.

The results provided in Table 8.5 show that cdnroup students consistently scored their
perceived degree of group awareness lower tharofhihie study group, producing a mean average
Likert-item score of 4.2 (Figure 8.7 overleaf). 8anto the previous trial's outcomes, a noticeable
drop in activity and availability awareness is atved, with students reporting difficulties monitogi
the actions, progress and work rhythms of theimtemates. In post-trial interviews, students again
lamented the duplication of work, increased frugirga reduced team morale, and occasional
isolation of team members that occurred as a dimmbisequence of this breakdown in
communications. When compared to the study groupptable decrease in average Likert-item

scores of 1.0 (-19.5%) is observed.
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Figure 8.6: Group Awareness Scale, Average Respdi®taedy Group, 2009/10)

To compare results between the two trial cond#tisnmore detail, | again performed a two-tailed
independent sample t-test;. TOnce again, the null hypothesisg(hvaslocal study group score =
local control group scorethe alternative hypothesis {Hvaslocal study group scorg local control
group score(with study/control group membership as the indeleat variable and the summated

group awareness Likert-scale as the dependentbl@yid he results, as provided in Table 8.6 (and

183



illustrated in Figure 8.8 overleaf), reveal a statally reliable difference (with large effect sid)
between the mean summated scores of students siutig group and those in the control group (as
one would expect given the clear differential irel@ge summated scores). | am therefore able to

again reject hland accept Hfor both T, and T,.
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Figure 8.7: Group Awareness Scale, Average Respdi@&mtrol Group, 2009/10)

The results summarised and discussed in thisogeotice again indicate a positive outcome to
RQ2 and continue to suggest that emmonGrouncenvironment positively contributes towards

the establishment of action, activity and socialugrawareness on-project.

Group Statistics Significance
L ocal Scores n X s t (df) p d
T, Study Group 39 25.97 3.85 4.50
<.001 1.24
T, Control Group 28 2096 4.31 (65)

Table 8.6: Differences Between Study and ControluBrAwareness Scores (2009/10)

To briefly reiterate a key point made during mgadission of similar findings in Chapter 6, the

results presented suggest that the social andssaffardances ofcommonGroundare able to
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positively affect the dissemination of critical aemess information on project. In turn, students ar
better able to keep track of the actions, roles Bhetlefs of their colleagues, facilitating the

interaction, inclusion, and the creation of sharederstanding around a common goal.
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Figure 8.8: Group Awareness Scale, Summated S¢20€9€/10)

8.6 Usage Statistics & Cognitive Performance

This section seeks to address RQ3 by once agalarsx@CommonGround’seal-time feature-usage
statistics (as automatically recorded and loggethbylocal hosting server during the 2009/10 trial)
Following a summary of the academic achievementsotti study and control group participants (as
measured by final awarded grade), an investigatitiroe performed to ascertain the relationshif — i

any — between use of the tool and individual panfomce on-project.

8.6.1 DatalogDiscussion

Following the 2008/09 trial, data logs again intéchpositive, heavy use @ommonGroundas
summarised in Table 8.7 overleaf and later illusttain Figures 8.9 and 8.10. The user activity
described was taken frotwvo combined windows of activity; the first extendetl 8ays between

weeks 3 to 12 in semester 1 (i.e. after all teammbers had accepted invitations to join the
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application and ending on the final day of terntluding a 3 week vacation), and the second
extended 112 days between weeks 1 to 11 in senieiter starting after the semester 1 assessment

period and ending on the day of the final teamveedible, including a 4 week vacation).

Average Weekly User Interactions (n=49) Semester 1 Semester 2
Activity Event X s X s
Impressions (i.e. application loads) 12.17 2.41 17.22 4.32
Chat utterances 23.62 7.91 21.08 5.17
Status updates 5.68 1.53 6.38 1.96
Status comments/likes 15.45 4.06 24.08 6.62
Schedule additions/updates 2.40 0.71 2.17 0.64
Whiteboard shape edits 29.21 8.77 15.04 4.33
File uploads 0.90 0.28 1.38 0.35
Chance encounters 18.59 5.77 2524 6.84
(of which led to a chat conversation) 3.67 1.25 5.05 1.99
Profile explorations (initiated via app) 5.00 1.24 1.80 0.54
Application visit duration (minutes per visit) 4.35 1.23 2.85 0.84

Average Final Friend Connections™

Team member friend requests 3.10 1.76 1.45 1.00
Total team member friends 3.84 1.75 2.00 1.19

Average Sociability Score

Average Total Experience Points 46.46 8.15 59.38 318.

Table 8.7: Average CommonGround Interactivity Stas (2009/10)

In the first semester of the 2009/10 trial, studeaccessed th€ommonGroundapplication
approximately 1.74 times each day and remainedemiad for a surprisingly long average of 4.35
minutes (in post-trial interviews, one student caenied that this was largely due to “leaving the app
running in the background when [they] did othenys”). In semester 2, connection duration fell to
2.85 minutes as impressions increased to a dadyage of 2.46, suggesting that students once again

starting “dipping in and out” of the application asd when they visited Facebook. Overall, mean

14 Average Newcastle team size = 6.
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impressions peaked at a little under 5 daily vié&§3) by week 10 of semester 2. Naturally, as
impressions increased, so too did chance encousteksin turn, valuable social interactions. In the
first semester of the trial, for example, studesdanected with approximately 3 members of their
team each day in theommonGrounenvironment (2.66 daily average), of which 19.#4ulted in a
chat conversation. In semester 2, chance encouimersased to almost 4 per day (3.61 daily
average), of which a further 20.0% led to in-toehlrtime chat. Asynchronously, status updates
occurred approximately 0.81 times each day in semésrising to 0.91 in semester 2. Comments on
those statuses (including “likes”) were encouralyingpigh, with approximately 2.21 daily
interactions in semester 1 and 3.44 in semestan Zxtremely positive finding. Again, in post-trial
interviews, students commented that this feature tiva primary motivation for frequent return visits

to the application (both to publish and consumerimfal and on-task updates).

90

—4— Impressions

—— Chat utterances

70 —#— Chance encounters
—— Status updates

—&— Status comments/likes

80

60

—a— Profile explorations
—+— Schedule updates

Activity Event Count

W3 w4 W5 We W7 W8 W9 W10 wil V1 V2 V3 W12
Semester 1 Week (W)/Vacation (V)

Figure 8.9: Weekly CommonGround Interaction Tref8smester 1, 2009/10)

Occurring less frequently, files were uploadedCmmmonGroundan average of 0.90 times per

week in semester 1, increasing to 1.38 times pekwesemester 2. However, certain “front-loaded”

5 Interactions are also plotted individually bpéyin Appendix A. These help to better demonstrate

weekly trends for low frequency series (e.g. stapates, schedule updates and profile
explorations).
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feature interactions tended to reverse the gemeradl towards increased usage of the tool over the
course of the trial. For example, average schedpliates occurred approximately 2.40 times per
week in semester 1 — as a result of students papglhe team scheduledroppingto 2.17 per week

in semester 2. Similarly, average whiteboard irtiivas — used primarily during project design
phases — occurred 29.21 times per week in seme$tefore dropping to 15.04 per week in semester
2. Perhaps more expectedly, exploration of team lpeerprofile information occurred on average
5.00 times per week during semester 1 — as studeht® know one another — and again dropped to
1.80 interactions per week in semester 2.

By the end of semester 1, students had also aaltitl under 4 team members (average 3.84) as
friends on the Facebook service (3.10 of which wergested via th€ommonGroundool), thus
enabling full exploration of their profile. By wedkl of semester 2, this number had grown by 2.00
to an average of 5.84 (4.55 of which were requeistédol), representing an extremely encouraging

result (average team size was 6 in 2009/10).
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Figure 8.10: Weekly CommonGround Interaction Tref®Emester 2, 2009/18)

Finally, in terms of sociability score (recall thmnew sociability incentive metric was introduced
to CommonGroundo quantitatively rank contribution levels durittge study), students on average
achieved 46.09 experience points by the end of siemé& (equating to a gold sociability level; see

Table 7.3 in Chapter 7). By the end of semestexgerience points had reached an average of 59.25
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(equating to a platinum sociability level; scoresrgvrounded down by the application). 22 of the 49
participants also attained the highest level abétadiamond. Perhaps more encouragingly, no
students remained in the bronze or silver levelsth®y end of the project, with the remaining

participants achieving either gold (8) or platin(d8).

8.6.2 DatalLogTrends

The CommonGroundeature-usage statistics summarised in Figured8rBonstrate that — similar to
the first trial — semester 1 usage started withimitial peak of interest (when participants
experimented with the tool and first populated seie/status information). Interactions dropped
slightly thereafter, but tended to increase andedese in line with team deliverable deadlines in
weeks 5, 8, 9 and 11 (as detailed in Table 3.2hapfer 3). For instance, interactions peaked in
weeks 9 and 11 as those team deliverables — artgaont and final project specification — placed the
most demand on students to work together as a eohenit. Once again, however, interaction levels
fell significantly during the three week vacatioeriod (indicated by the shaded area in Figure 8.9).
However, data does show that student communicatotinued during this time; again a significant
finding considering students typically did not irstet during vacation periods.

Semester 2’s feature-usage statistics, as sunedaiis Figure 8.10, follow a roughly similar
pattern to the first trial. Interaction levels agastarted well, attributable mainly to students
reorienting themselves with the project’s prograssl their colleagues’ statuses. Following this,
usage repeats the first semester’s pattern ofasarg and decreasing in line with team deliverable
deadlines (occurring in weeks 3, 5, 7 and 10). Agaisignificant drop-off in usage occurred during
the first few weeks of a four week vacation perfolicated by the shaded area in Figure 8.10), but
interaction continued and even reached approxiteate-time levels by the final week (an extremely
positive finding). Usage levels then grew steadilgtil, in week 10 — when final system

demonstrations were due — interaction once agaikquk

8.6.3 Student Performance

To answer RQ3, | again investigate the relationgl@fween usage @ommonGroundind student

achievement on-project. As in Chapter 6, learnimgfggmance will be measured by Newcastle
University students’ final grades (calculated thglota combination of individual/team deliverables
and assessor/peer assessments). Table 8.8 ovémmsaprovides a summary of average 2009/10

student marks across both study and control groups.
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Final Average/Min/Max Student Marks

Study Group (n=45) X s Min Max
Study Team 1 65.80 13.12 46 80
Study Team 2 81.50 4.93 75 88
Study Team 3 74.40 5.18 67 81
Study Team 4 66.33 7.69 59 79
Study Team 5 69.75 2.22 67 72
Study Team 6 69.83 8.89 56 83
Study Team 7 61.83 5.91 52 69
Study Team 8 71.67 3.06 69 75
Study Team 9 77.75 2.75 75 81
Total 70.73 8.95

Control Group (n=34) X S Min Max
Control Team 1 54.83 12.67 42 72
Control Team 2 64.00 16.08 36 76
Control Team 3 64.00 16.34 47 83
Control Team 4 73.33 8.76 60 82
Control Team 5 61.33 11.94 39 73
Control Team 6 60.17 10.57 42 72
Total 62.88 13.11

Table 8.8: Study/Control Group Team Performancen®ary Statistics (2009/10)

The results shown reveal that teams in the studypgagain achieved higher average combined
grades than the control group, with a total medferince between groups of 7.85 (representing a
slightly smaller gap than that observed in the jmew trial). To compare individual final grades
between the two trial conditions in more detapekformed a two-tailed independent sample t-test to
compare results between the two trial conditiorise iull hypothesis, § waslocal study group
grades = local control group gradethe alternative hypothesis,Hvaslocal study group grades
local control group gradegwith study/control group membership as the indeleat variable and
individual final grades as the dependent variabds)one would perhaps again expect, a significant
difference was found in grades between study gpasficipants 1 = 70.73,SD = 8.95) and control
group participantsM = 62.89,SD = 13.11;t (55.18) = 3.002p = 0.004) with a medium to large
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effect size (Cohen’d = 0.80). | therefore rejectdind accept H Of course, these results still do not
indicate a causal relationship; however, they ddicete a strong connection between use of
CommonGroundnd higher learning performance on-project, agaggesting a positive outcome to
RQ3.

8.6.4 Feature-Performance Correlations

To conclude this chapter’s analysis @®mmonGroundl now once again briefly investigate the
specific features of the application and how thisie influenced student performance on-project. To
do this, Pearson bivariate correlation coefficiewtse calculated to explore the linear relationship
between each primary social-affordanceGafmmonGroundas measured and described earlier in
Table 8.7) and final Newcastle student grades. Al as providing a valuable insight into which
application features are best able to affect stugerformance on-project, | again intended to use

these findings to inform possible future develophedforts going forward.

CommonGround Featur e (n=45) r p

Impressions (i.e. application loads) 348 .019
Chat utterances 372 012
Status updates .356 .016
Status comments/likes .300 .045
Schedule additions/updates .365 .014
Whiteboard shape edits .251 .097
File uploads .360 .015
Chance encounters 405" .006
Profile explorations (initiated vi@ommonGrouny 3817 .010
Application visit duration 370 .012
Team member friends 357 .016

Table 8.9: Pearson Correlations Between Feature $dlees and Final Grade (2009/10)

Although I still cannot establish causality betwelbe factors considered and final student grades,

Table 8.9 nevertheless indicates a statisticatipicant and positive correlation between the two.

" Correlation is significant at the 0.05 level (#ed).
Correlation is significant at the 0.01 level (2ed).
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The consistency of the results presented, althandially surprising, indicate that interactivity
occurs as a direct consequence of application isspyes; that is, as impressions increase, so too do
most other application interactions. Reflecting pinevious trial’s findings, chance encounters appea
to again correlate best with overall performancepmject, producing a medium correlation (as per
Cohen [190]) between the two variables, closelyofeéd by all but one of the other interaction
types: whiteboard shape edits, which achieved agopsmall correlation. Of interest, unlike the
previous trial, total team member friends also apge have produced a medium correlation with
final grade. However, | believe increased friendaigeam mates is more a product of participation

and community spirit rather than a direct prediabindividual performance.

8.7 Discussion

This chapter has described the second deploymedbwimonGroundind investigated its ability to
support social interaction and studentteam awaserduring the 2009/10 CETL-ALIC group-
programming activity. Following a field test of threvised application, the Sociability, Social
Presence and Social Space scales were once agdliricusieasure the collaborative potential of the
tool and its ability to establish and sustain a “soundiad space” on-project. My results, as
summarised and discussed in this chapter, indieatpositive outcome to that investigation,
confirming the earlier determination th@bmmonGroundrunning on the Facebook platform) is an
effective, low-risk environment capable of facilitey social interaction and team-member
connectedness.

More specifically, the slightly higher scores astad on the Sociability and Social Presence
Scales indicate that the upgrad@dmmonGroundpplication — in comparison to the 2008/09 trial —
was better able to help students maintain effedtiterpersonal relationships on-project (confirming
that the tool's upgrades were a step in the rigieiction). Similarly, the high scores achieved ba t
Social Space Scale suggest tBammonGroundvas again able to reduce barriers to interactturg
helping to strengthen team ties and generate pesielings of community, belonging, trust, respect
and course satisfaction. A repeat of the earli@mugrawareness investigation, coupled with an
exploration of application usage statistics, alsotinues to suggest th@bmmonGroundepresents a
viable group-collaboration tool capable of encoimggstudent cooperation, coordination and the
inclusion of peripheral team members. By elucidatiéam member roles, group norms and values
(via chat, status updates, profile explorations elmehce encounters), | contend tBammonGround
allows students to “get to know one another” angkas and the skills, work rhythms and needs of

their colleagues — both online and off — withinra-pxisting and convenient environment. Perhaps
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more importantly, the social connections formechimithat environment indicate increased access to
peer expertise, resources and knowledge (i.e. Isoajital), as positively demonstrated by the
observed impact on individual final grades.

| therefore assert that the revised and updatesioreof theCommonGroundool is of significant
benefit to collaborative student teams (whethetocated or distributed). To support this outcome,
post-trial group interviews were again conducted gmther general feedback from users of
CommonGroundregarding the various positive and negative aspettthe tool’'s functionality,

quality and usability. The main findings from thasessions will now be briefly discussed.

8.8 Student Feedback

For a second time, | conducted post-trial surveysgroup interviews to gather quality and usability

feedback from members of the study group.

8.8.1 Post Project Interviews

As this was the final year of the CETL-ALIC initia¢, no interviews to assess the wider outcomes of
the group programming project were conducted. Hawneto gather qualitative feedback from users
of CommonGroundegarding the tool’s functionality, quality andabdity, an hour-long unstructured
group interview was conducted at Newcastle Unitersi week 12 of the 2009/10 academic year
(chaired by this author). All study group partiaipg were invited to attend, 67% of which took up
the offer (n=30). As described in detail in 6.8qliestions were kept intentionally open-ended to
encourage two-way communication and allow studentsxpress their opinions freely on whichever
topics they felt mattered most. The feedback gathegain served to elucidate how students used

CommonGrounan-project, as | will now discuss.

8.8.2 Remarksand Criticism

The majority of students who were questioned cometkpositively on the professional design of
CommonGrounand its ease of use; the new features implemdatedtis version (in response to the
criticism discussed in Chapter 6) were very wetleieed and no reliability issues were reported. In
particular, students stated that the redesignedp@agnFeed feature was again the primary driver
behind frequent and repeat visits to the applicatisith real-time status and event announcements

(and weekly digest e-mails and News Feed posivalh them to keep track of the activities of their
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team mates. Feedback also indicated that theyatulitlike” and comment on status updates created
a powerful and genuinely useful asynchronous, ttedatopic-based discussion board for important
on-task conversations (students reported that nmdbioff-task interaction was once again confined
largely to the chat feature). Significantly, foistliteration of the application, no students laredr
lack of data persistence between sessions. InvdiEre students moved teams or joined the project
late, the history and data persistence featuresdated taCommonGroundeportedly allowed them

to “catch-up” with the recent activities of thegw team mates.

Replicating the previous trial’s findings, studemso rated the Virtual Meeting Room feature
(now an integrated part of the Company Connecufeatvery highly, suggesting that it again helped
to initiate and situate interaction and greatly iayed feelings of online presence and community.
Similarly, where chance encounters were concestedents agreed that the meeting room metaphor
helped to encourage the exploration of persondllpscand the “friending” of team mates. However,
beyond simple experimentation, very few studentmdbthe whiteboard feature particularly useful
(somewhat contradicting the moderate usage statistbserved). However, the international cross-
site team did report that this feature was veryfulsguring the design and specification stages,
suggesting it is more helpful in true cross-sitetests where no face-to-face meetings can occur.
Moving on to the file repository feature, all teameported that the file storage and exchange
facilities worked very well in practice, especiatlye mechanism to access previous versions of a
document. However, a number of team members dichemhthat alternative facilities (such as the
widely used and highly regarded file sharing tbabpbox[200]) had been used instead.

In terms of the incentive metrics introduced tacarrage interaction wittCommonGround
(namely experience points, sociability levels atal sawards), students do seem to have reacted
positively to their presence. Aside from postingwing and commenting upon status updates, many
students reported that the acquisition of expedgmaints significantly incentivised frequent return
visits to the application. However, a smaller cahoir students indicated that they felt socially
obliged to maintain an artificially high level obwitributions in order to “keep up” with the perasil
achievements of their more competitive, extroveifteagues. Many students agreed that this was a
good thing; others were not so sure. From my owspeetive, | believe any increase in interaction —
even if regarded as somewhat superfluous in natisdikely to be a good thing.

One final note of significance with regards taufiet versions o€ommonGroundshould the tool
ever be released into the public domain, the looatf the application and its supporting server
systems on a non-dedicated desktop computer wélylipresent scalability and security concerns.

Thus, for future developments, a sufficiently rabeleud-based solution should be sought.
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8.9 Industrial Experience

As a somewhat anecdotal extension to the seconbbyaeent of CommonGrounda 12 month
industrial trial of the application was conducted dollaboration with a leading north-east UK
e-learning and educational resource publishehAlgjh outside the primary scope of this thesis, 17
employees were invited to use the system duringséloend quarter of 2010, 4 of whom were based
at the company’s head office. The remaining 13 eye#s and freelance content developers
telecommuted on a full- or part-time basis fromalens throughout the UK and neighbouring
European countries. VPN connections to the businessork provided access to shared resources,
but formal team interactions were largely confirtedshort one-to-one telephone calls and e-mail
conversations. Once again, however, all employese wactive Facebook users; proficient in its use
and keen to try popular third-party applicationsoribver, all participants were aware of the
unexploited collaborative potential of Facebook foofessional interaction and recognised the
usefulness of a tool such @mmonGrounddespite initial reservations from management neigg

the perceived “time wasting” nature of Facebookjthdugh | have not performed an in-depth
analysis of team interaction, usage logs do sugtiest participants fully embraced and made
considerable use of the tool. Mirroring my acadericlings, feedback from participants also
indicated that the numerous synchronous and asynochs communication facilities provided by
Facebook andCommonGroundserved to strengthen existing social ties (by areging users to
interact with and explore the personal profileatistes and work rhythms of their colleagues). More
importantly, by reducing the barriers to interactiand community formation, participants felt the
tool significantly enhanced their vocational comityirand returned strong payoffs in terms of

support and access to expertise and knowledge.

8.10 Concluding Remarks

Expanding on the preliminary investigation discasseChapter 6, this chapter presented the second
of two experimental trials dommonGrounda Web 2.0 RIA created as part of my study to supp
students participating in the CETL-ALIC group pragming activity. Conducted during the 2009/10
academic year, this field-trial replicated the gaheapproach, procedures and methodologies
established during the previous year’'s proof-ofespt study in order to corroborate those findings
and reassess the updated application’s social dafifmes. Thus, the following three research

guestions were again investigated:
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RQ1. Is the revise@ommonGroundool capable of encouraging and supporting cilitica
interpersonal processes such as affiliation, tegaraction, impression formation,

social presence, and positive feelings of team-negrmobnnectedness?

RQ2. Extending RQ1, does the revis€dmmonGroundtool help to create group
awareness and sustain a low-risk environment irchvigffective, trusting, and

cohesive working relationships can be established?

RQ3. Does usage of the revisEBdbmmonGroundenvironment positively influence an

individual's performance and achievement on-préject

The Sociability Scale [188], Social Presence SEE89], Social Space Scale [104], and Group
Awareness Scale [116] were again used to examimdest participation during the trial. Results
from this exploratory study, as summarised andugised in 8.7, confirmed th@bmmonGroundavas
indeed able to establish a “sound” collaborativacsp on-project capable of facilitating social
interaction, group awareness, community buildimgpriession-formation, team-member inclusion
and individual cognitive performance. Confirmingdaexpanding my earlier findings, these results

once again allow me to conclude with a positivecomote to RQ1, RQ2 and RQ3.

8.11 Summary

In this chapter | presented the second of two ewytal field-trials ofCommonGroundFollowing
an overview of the trial and the research questmms®d, | once again provided a detailed discussion
of the selected instrumentation used in this stiRBplicating the approach of the first trial, | the
went on to analyse the sociability @bmmonGroundind its capacity to foster social presence and
group awareness on-project. An analysis of reagtiapplication usage statistics and learner
performance outcomes was again provided, togethi#r @ detailed discussion of participant
feedback gathered from post-trial surveys and faeasp interviews. A recent trial of the applicatio
in an industrial setting was also discussed thdicated positive results (and may be of interest to
future research in this area).

In the next chapter | will go on to conclude tthigsis, summarising the outcomes of the work

presented and making recommendations for furthelies in this area.
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Chapter 9

Conclusion and Further Work

9.1 ThessSummary

Chapters 1 and 2 provided an introduction to thigdy and a review of relevant background
literature. In Chapter 3 | presented thetive Learning in Computin¢ALiC) initiative, a five year
HEFCE-funded partnership between a consortium oftiN&ast UK universities. Established in
2005, the project’s primary objectives sought thamce the student learning experience by placing a
far greater emphasis on both industry-relevant gneark and independent problem solving. As part
of this initiative, Newcastle and Durham Universpgrtners extended their traditional team-based
software engineering programmes to address thegimyecommercial adoption of global software
development (a practice whereby virtual teams etridhuted domain experts use ICT-mediated
systems to work collaboratively across spatial,peral and organisational boundaries). Running
over the course of an entire academic year, ppaticig undergraduate students were placed into
virtual companies and encouraged to collaboraté batally and cross-site to create a variety of
complex software solutions for real-world indudtdhents. Supported by considerable investment in
ICT infrastructure, this approach sought to gemegattive interaction between team members and
foster the development of both interpersonal anchtional skills significant to the requirements of
employers.

In Chapter 4 | turned to the CMC technologies &eldpby teams collaborating on-project.
Unfortunately, my investigation showed that studecontinually reported substantial difficulties
interacting and communicating with their peers blmbally and cross-site (despite considerable
investment by the CETL-ALIC partnership in top-bktrange IT infrastructure). As described,
students were often reluctant to adopt and embuwatamiliar technologies and, when frustrated by
unreliability issues or an “overload” of CMC toolsyariably adopted the services and platforms
most familiar to them. In particular, my work hasown that they made significant use of popular

and freely available social networking serviceshsas Facebook (but were averse to declaring this in
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formal reports due to the informal nature and ratio@al expectations of the technology).
Representing the main contribution of this studpeav stream of research was therefore established
at Newcastle University to investigate the emergent social media in team communication
strategies and, if possible, harness its collab@ gintential for professional, formal use on-pobje

As part of this work, | proposed the creation ofi@b-based application call&mmonGround
capable of combining the inherent communication grmlip awareness features of the Facebook
platform (e.g. profile creation, synchronous anghablronous chat, status updates, etc.) with project
related status, meeting, scheduling and planniajtfes. The design, development and evolution of
this application was described in detail in Chapterand 7, with the impact of each iteration on the

group project — and on the generatiorsofial capitalas a whole — described in Chapters 6 and 8.

9.2 Conclusion

The CETL-ALIC group programming activity describgdthis thesis has generated a great deal of
positive feedback from participating undergraduat@s the whole, students commented that they
liked and enjoyed the project and found the chgleaf meeting and working with others without
structured supervision to be particularly fulfiinMany students also expressed that they felt more
confident about their abilities and transferablé s&ills post-project, and in some cases were now
capable of taking on roles which they would neveweh ordinarily considered [143]. These

sentiments can be summarised by the following gtdesm a team'’s end-of-project report:

“We feel the project was very worthwhile. Our varscaccomplishments
and failures now seem unimportant compared to twvkedge and
experience gained. We have not only learned aflptagramming and
technical skills, but have also gained some gréateixperiences in team
working and project management which we will casmith us into any

future work.”

The group programming project also provided theTICBLIC partnership with significant
insights into distributed teamwork and the areag tause the most concern to students. Some of
those areas, such as assessment and the evalfaiiatividual contributions, were able to improve
year-on-year. However, both local and cross-saenteommunication issues presented much more of
a challenge. This study has explored those issudstail and investigated new, innovative and cost-

effective ways to mitigate the problems experiend¢ed!l now summarise the general methodology
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and findings of this work and outline its primamntributions to pedagogic research and the field of
computer-supported collaborative learning (CSClhe Tessons learned during this study can also be

abstracted to help inform similar studies beyoradtope of the CETL-ALIC remit.

9.21 Facilitating Student Interaction

The survey results, group interviews and feedbaeltyaes presented in this thesis have shown that,
beyond face-to-face encounters, the computer-nmetliabmmunication channels established by
students to maintain interaction during collabatprojects often break down. Although partially
due to time and resource pressures, many of thed#@ems stem from poor local and cross-site
communication strategies and an over-reliance gnasonous technologies such as e-mail (which
fail to provide the collaborative depth and so@ébrdances needed to significantly influence the
acquisition, building and exchange of knowledgm)addition, experiences to-date also indicatedhat
variety of unfamiliar systems actually underminadsint communication strategies. Thus, without
broad training and experience in professional CM€hhologies and their collaborative potential,
students will invariably find themselves overwhethi®y the sheer number of tools available (and the
ensuing “information overload” that their use gextes). To make matters worse, many professional
tools simply ignore the instrumental role that abdinteraction plays in increasing computer-
mediated group performance and student motivaéssuming it will occur simply because the
environment makes it possible.

If left unchecked, communication breakdowns irafaly lead to duplication of work, reduced
team morale, and increased student frustration iatelpersonal conflict. In turn, a lack of
community spirit can decrease student motivatio igolate peripheral team members. Attempts to
encourage interaction by mandating communicati@hrielogies such as video-conferencing tools
and virtual learning environments may help, bus idloubtful whether their introduction justifieseth
additional complexity and expense incurred. Stuslemiy even resist these new technologies simply
because of the time and mental effort requireéaon and use them.

As is often the case in such matters, howeveis ibest to let the communities of practice
concerned lead the way and adopt the technolob&satork best for them. During the CETL-ALIC
project described in this thesis, for example, shisl began to autonomously incorporate social
networking services into their team communicatidrategies, thus satisfying their own group
collaboration needs and mitigating the shortcomiofgsther, less reliable technologies. Facebook in
particular emerged as one of the primary collaldagabols for both informal and on-task interaction

its simplicity, availability, convenience and faraiity made it an ideal platform to build community
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around a common goal. By simplifying the dynami€setationship building, the service encouraged
the facilitation of trust, team cohesion, commondenstanding and an orientation towards
cooperation via productive chance encounters, lprafkplorations and informal “water cooler”
conversation. The online interactions facilitatedhis context thus allowed team roles to be leérne
and values understood, with students able to cater&nowledge and strategically monitor the
activities, tasks and responsibilities of their ggo And as learning and team work are inherently
social processes, this technology was able to playinstrumental role in enhancing computer-
mediated group performance and team member mativaBocial media technologies therefore
represent an innovative and cost-effective way dnegate and maintain team member interaction
across all aspects of student-group activities hiwitotential technological, educational and
commercial implications extending beyond the scopehe CETL-ALIC initiative, as a recent
industrial trial discussed in Chapter 8 attests to)

Consequently, this thesis contends that CSCL e@drgcand businesses alike must acknowledge,
embrace and encourage social media use as a ptamtid relevant form of team interaction (as |
have shown, more and more professional organisat@a now recognising the power of social
networking services for distributed group commuti@d. However, this work does not suggest that
team interaction and community building can be rgdosimply because collaborative groups have
access to and frequently use social networkingicesy Facebook and social media sites like it are
predominantly personal, private and recreationakises in which users mirror their offline
relationships online; it is unrealistic to assurhattusers will naturally employ these platforms for
professional, on-task collaboration. In fact, as #tudy has shown, students will strongly reaisg
requirement to open their social networks to nelleagues (especially if they have never met face-
to-face or will only work together for a short anmbwof time). Fortunately, the use of third-party
Facebook “apps” — such as tBemmonGroundool described in this thesis — can complement and
enhance a group’s collaborative potential withdreeatly impacting upon its members’ social graphs

or routine, day-to-day use of the service.

9.2.2  Study Outcomes

Advancing the field of CSCL, theommonGroundool described in this study was conceived of as a
means to couple the familiar social communicatieatdres of Facebook with formal group-
collaboration, meeting, scheduling and task aliocatacilities. More specifically, the application
was designed to harness and extend the built-latmmative affordances of the Facebook platform in

order to create an accessible, convenient chammeligh which team members could meet and
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interact online. Thus, by filling the communicatimoid that often arises between formal team
interactions (and in turn reduce the geographictangporal barriers to participation), the applicati
would stimulate greater team member cooperatiast #nd self-disclosure by facilitating informal
chance encounters, group awareness and profileoratiph. To evaluate the extent to which
CommonGroundvas able to realise these objectives, variousareBénstruments were employed. In
particular, the closely related measures develdpedreijns et al. (namely the Sociability Scale
[188], Social Presence Scale [189] and Social Sgaede [104]) were used to determine the social
potential of CommonGround Similarly, a simple group awareness scale dewslopy Daassi &
Favier [116] was used to explore the abilityG@fmmonGroundo establish and maintain an effective
degree of social, action and activity awareness knowledge of co-member roles, activities and
work-rhythms).

As the positive results presented in this thesigehshown, th&€ommonGroundapplication is
indeed able to create effective collaborative reteghips capable of sustaining and supporting group
cohesiveness, task awareness, shared understatrdistg,empathy, respect and course satisfaction.
My investigation into group awareness (supportedigi levels of application usage statistics) also
confirmed thatCommonGrounds an environment which builds community and emagas student
cooperation, coordination and cohesion. The mutiggendencies created in this setting thus
encourage team roles to be learned and group vaha@esstood, returning strong payoffs in terms of
social support and access to expertise, resourngkrowledge (i.e. social capital). In particular,
status updates and chance encounters allow stuttergset to know one another and exchange
information that directly influences impression rfa@tion and affiliation (i.e. the propensity for
students to keep in touch with each other). Permpee importantly, the informal connections
formed also serve to strengthen team ties and eagetthe inclusion of peripheral, passive team
members. Finally, although my focus has been onakdnteraction rather than educational
performance (measuring the acquisition of declaeathowledge is outside the scope of this thesis),
the results of this investigation do indicate tidreased use of thEommonGroundapplication

results in higher overall achievement in collab@emgroup contexts.

9.23 Creatinga CommonGround

The proposal, design, implementation and deployneérthe CommonGroundapplication have all
been discussed in detail in this thesis. Howeuss, motivations underpinning its creation can be
abstracted to help inform the development of fuggn@upware tools for alternative social platforms.

Firstly, for a social app to be successful in datmrative context there must be no requirement for
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users to add team mates as “friends” on the serftive app must create and manage group
connections outside of a person’s private sociBhokk). Secondly, interaction with the tool must be
initiated directly by the participant (i.e. thefgosild be no unsolicited or invasive prompts totuise
app). Thirdly, the tool must not publicise its usea participant’s social network (i.e. by posting
events to a user’s profile page). And finally, tbel must include custom collaboration affordances
and not expect — or presume the use of — any phatfpecific communication channels (which are
generally designed to be used with a user’s prigaigal network). Of course, any tool created
should also respect the privacy of participants anmd soliciting or disseminating detailed perdona
information to other participants. Given user attés towards third-party social applications, tha t
should also be stable and reliable (experiencegestighat any inherent difficulties accessing am ap
will quickly put users off).

The lessons learned during the design and impletien of CommonGround’sich and varied
feature set can also be used to inform future &fforsocial media development. Firstly, a platfarm
API should be used to create an app that looksnamils as though it is a natural extension of tie si
(to minimise the overheads associated with leartdngse a new technology). A real-time roster of
online team mates is also a basic requirement pfsacial tool, and to enable a small degree of
online social presence and group awareness, #asmmmended that a connected user’s Facebook
profile picture is used — a simple yet effectivehtgique to individualise members and stimulate
informal interaction via productive chance encotsitén addition, a congruent visual metaphor
analogous to a real-world meeting environment (@mgillustrated reproduction of a traditional face-
to-face meeting room) can also help to situateaation and instantly communicate a tool’s purpose.
Via a combination of these two affordances, itlsbaadvantageous to visually communicate each
user’s network affiliations and team roles so tbaline interlocutors can tell at a glance which
colleagues are online, where they are from and wkifis they posses. A simple means to access and
explore the personal profiles of team mates —fgmy settings permit — is also highly recommended.

The ability to “microblog” is an extremely usefidature of any social tool. As this thesis has
demonstrated, simple “status update” affordancéswalisers to disseminate information about
themselves and track the actions, beliefs and dsterof those in their network. Moreover, they
contribute greatly to the “stickiness” of a sodiabl and thus represent a potent means to faeilitat
network engagement and repeat use. To complemsrfetiture, a basic text-based synchronous chat
affordance is all that is needed to enable read-tome-to-one and one-to-many social interaction.
However, as this study has showeysistentchat text should be used to support team awaremess
help foster the on-going narrative of group conagos. Finally, basic scheduling tools can alsghel

team members see at a glance the tasks assigtieghiptheir submission dates and the progress that
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others are making on their allotted duties. As ¢hiasks can be readily viewed and discussed by all
active users with roles and timescales collabosbtidecided upon, they represent an attractive
means to foster group, task and activity awareness.

Needless to say, added extras such as file exelfaatures and interactive whiteboards can be of
some use, but their inclusion should not distraoimf the provision of important information
dissemination, profile exploration and group awessnfeatures (such as those described above).
From a design perspective, it is also recommentati @ social tool's interface is presented in a
single, comprehensive view (vertical scrolling aguseto be favoured over more traditional menu or
tab driven interfaces — perhaps because data viegusring vertical scrolling is an accepted design
form on Facebook). In addition, a basic contribwtietric — such as the one presented in this study
can also incentivise regular use of a tool. By djtetively ranking and elucidating contribution
levels at run-time, one can elicit a little healttympetition between team mates and thus motivate
participation and continued interaction (which, discussed in this thesis, can lead directly to
increases in achievement, ties and satisfactioaldgvimportantly, however, a metric need only
provide a basic indicator of interactivity; a détdi analysis and reporting of the threaded nature,
content or reciprocity of a message is not strindgessary.

One final note on technology provision: while striot yet advisable to assume or mandate the
exclusive use of student-owned computing equiprimeobllaborative educational contexts, this work

does suggest that such an approach offers signifeachvantages and departmental IT cost-reductions.

9.3 TakeHome Message

Worldwide adoption of information and communicati@ehnologies has transformed the industrial
society of yesterday into the knowledge-driven ecoy that we live in today. In the global
communities and labour markets that have arisem fittat transformation, UK graduates are faced
with a variety of challenges posed by the everaasmng over-supply of highly skilled, low cost
workers from developing economies (in addition,cofurse, to a recessive economic climate and
shortage of jobs closer to home). This is partidularue in ICT-based sectors where the
internationalisation of business now requires gasell that can embrace the technological and
cultural demands of 21st century commerce. Mullitral and cross-domain team-working skills
and an ability to manage complex interpersonalticeiahips are the most basic of the “global
competencies” students must possess if they aopeacate successfully in their chosen fields. It is
therefore the responsibility of educators to raacthe global demand for knowledge workers and

thus prepare students for the realities of workinthis highly competitive environment.
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The CETL-ALIC group programming activity describi@dhis thesis has gone some way towards
responding to those challenges by providing stidwiith a genuine insight into cross-site software
development. By placing an emphasis on both ingusievant group work and independent
problem solving, the project encouraged activeodiaé and the development of strong, real-world
problem solving skills significant to the needseafployers. More specifically, however, it is thrbug
the innovative uses of popular social media thiat $tudy has responded to the evolving role of ICT
in the world and the skill demands of a rapidlyradfiag software engineering industry. In particular,
the inherent communication and “group awarenedsita@dnces of social networking services such as
Facebook have been shown to demonstrably reducgetbgraphic and temporal barriers to team
interaction, allowing distributed team members gzdme increasingly aware of each others skills,
personalities, work rhythms and needs within a eomnt, persistent and familiar infrastructure. And
unlike many of the typical CMC technologies thastitutions might mandate to encourage team
collaboration, social networking services are alyeastablished in the everyday lives of students.

Thus, by embracing social media technologies asgia holistic view of modern teaching and
learning (that correlates well with recognised miadeonstructivist thinking), the work conducted in
this thesis has helped to expose the latent colldive potential of the social web and, in turn,
transformed how we think of and use social mediastimulate, maintain and support group

interaction in higher education and beyond.

9.4 Further Work

With regards to the research objectives of thiscifipestudy, the scope for future extensions and
avenues of further enquiry are considerable.

Firstly, initial results and feedback from studentho have used theommonGroundpplication
on-project have proven extremely encouraging. H@nealthough specific to team-working projects
in computing science, it is intended that this wodn be generalised for other subjects. To obtain
more comprehensive results applicable to a widarcaiibnal context, it would therefore be
interesting to expand the use @mmonGroundo other subject domains and larger populations of
users. Before one considers a third, full-scaldalepent, however, issues of scalability and segurit
must first be considered (as touched upon in Ch&)td_ooking beyond these basic improvements,
it would also be greatly beneficial to submit thgplcation to the Facebook directory and thus make
it available to the general public. | would reconmtie however, that the application’s back-end

server implementation support a local instance dbl#e’s LCCS system (rather than the current
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Adobe-hosted cloud-based solution). Although tilitable for most use-cases, for large-scale
deployments the expensive usage charges incurrgdetmme a limiting factor.

Of particular interest to future work is the prgion of access t€ommonGround’sietwork via
mobile devices. At the time of writing, Facebookarious mobile interfaces do not support third
party applications and many of the more popularldmgevices do not support Flash/Flex. However,
mobile technologies are expected to play a growhag in the development of social networking
services in the future (in December 2011, Facelbrepkrted that almost 88% of users accessed the
service via a mobile device [148]). Hence, the ttgwment of a app — or HTML5 front-end — for
mobile platforms capable of bridging popular sociaktworking technologies and the
CommonGroundervice presents an intriguing research propositio

Focussing on the analytical aspects of this stitdypuld be an interesting extension to explore
the longitudinal evolution of group awareness dyitimals ofCommonGroundgroup awareness has
been shown to change significantly over time [11B])addition, it would be beneficial to perform a
full content analysis of student/team interactiansoss all relevant features of the tool (muchhef t
groundwork was laid for this in the 2008/09 and 2Q0 trials but were omitted due to time
limitations and the focus on sociability, sociabgence and group awareness factors). More work in
this area and on the selection/development of aquate coding scheme would certainly allow better
conclusions to be drawn on the relationship betwafoff-task interaction and the negotiation of
common ground. Going forward, it would also be viettgresting to ascertain how the competencies
acquired on-project translate to success in ingustr

Finally, as an extension to the second deploymé@ommonGroundthe 12 month industrial
trial of the application touched upon in Chaptero8tinues to represent an area of particular istere
Although largely outside the primary scope of tthiesis (and therefore not described in detail),
employees who made use of the tool felt that ibificantly enhanced team-member connectedness,
group awareness and self-disclosure — both onlimé @ff. Again, by reducing the barriers to
interaction and community formation, participantparted that continued use of the tool returned
strong payoffs in terms of trust, support and agdesbusiness expertise and knowledge. Thus, for
researchers focussing on CMC tools to create, miainand strengthen professional online
communities of practice, the work | have startedehsuggests another interesting and potentially

valuable avenue of study.
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Appendix A

A.1 Nomenclature

ALIC Active Learning in Computing

AMF Action Message Format; a binary format for passi@galised messages between

Flash/Flex applications and a Java-based servack-bnd logic

API Application Programming Interface

CETL Centre for Excellence in Teaching and Learning

CMC Computer-Mediated Communication

EULA End-User Licence Agreement

FBML Facebook Mark-up Language

Flash/Flex A multimedia platform capable of supporting ricleimet applications (RIAS)
GSD Global Software Development

GUI Graphical User Interface

HEFCE Higher Education Funding Council for England

MXML Adobe’s XML-based GUI markup language

NESS Newcastle E-Learning Support System; a web-badedreing environment

allowing students to submit project deliverabled seceive marks and feedback

RIA Rich Internet Application

SDK Software Development Kit

SNS Social Networking Service

SWF Shockwave Flash file format; a self-contained hjrfde which requires the Adobe

Flash Player client runtime environment for exemuti

VLE Virtual Learning Environment
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A.2 CommonGround Usage Statistics (2008/09)
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A.3 CommonGround Usage Statistics (2009/10)
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Appendix B

B.1 Survey Questionnaires

For reference, the following closing pages featarselection of sample questionnaires from the

2008/09 academic year created for and used duniagtudy:

Student Technology Survey - 08/09
Group Project Survey - 08/09
CommonGround Survey - 08/09
Teamwork Survey - 08/09
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Please return to: Terry Charlton, Room 818, Daysh B uilding _WEFCE ™~

Student Technology Survey - 08/09

Active Learning in Computing CETL @ Newcastle

Revised 14 January 2009

Please take a few minutes to complete this short survey based on your use of computing, mobile and
communication technologies. Your responses will be analysed as part of our research into student
hardware ownership and social networking participation and will help us to improve the services we offer.

Please note that your participation in this survey is absolutely voluntary. All your responses are anonymous
and entirely confidential. No personal information is collected.

ABOUT YOU

1 How old are you? O male? U] Female?

2 Areyou a full-time or part-time student? O Ful U part-time

TECHNOLOGY

3 Do you personally possess any of the following (please tick all that apply)

L A laptop L] A desktop ] A games console [ Internet access

4 If you regularly carry one or more mobile devices with you, what features do they have?
U Telephone/sms [ Music player U video player L internet browser
[ PDA software L Other (please state):

5 Do you regularly use a mobile device to do any of  the following (please tick all that apply)

L] make or receive voice calls L] Listen to music or audio podcasts

L] Access the internet U Play games

L] watch video/video podcasts U Post messages to discussion boards
L] send or receive email U Post updates to Twitter or Facebook
[ Blogging L 1 don’t use a mobile device

[ Send or receive instant messages L Other (please state):

L] Send or receive text messages

6 How many hours would you say you spend on the Int  ernet every day?

] Less than 10 minutes ] 1-2 hours
] 10-30 minutes ] 2-4 hours
] 30-60 minutes ] 5 hours or more
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Student Technology Survey — 2008/2009 Active Learning in Computing CETL @ Newcastle

SOCIAL NETWORKING AND SHARING SERVICES

We are interested in the types of social networking and social sharing websites that you use. This helps us
to think about the services we can offer you while you study with us.

7 Do you have an account with any of the following social networking services?
J Facebook L] mySpace U Friends Reunited [ Bebo
U Friendster U Jaiku L orkut L Twitter

U Others (please state):

8 If you do not have an account with any social net  working services, why not?
[ No reason U] Don't like them [J No home internet [ Privacy issues

L other (please state):

9 Do you regularly use any of the following service s (please tick all that apply)

[ Video sharing (e.g. YouTube, Yahoo Video)

U Music sharing/purchasing (e.g. Napster, iTunes)

U Photo sharing (e.g. FlickR, Picasa)

L] Bookmark sharing (e.g. Delicious, Digg)

U File sharing (e.g. eMule, BitTorrent)

U Blogs, wikis or similar (e.g. Blogger, WordPress)

U Gaming communities (e.g. Xbox Live, PlayStation Network)
L] Discussion boards or forums

L other (please state):

10  If applicable, do you use your mobile device(s) to access these services?

O ves U No [ Not applicable

11  If applicable, are you concerned about protectin g your privacy on these services?

U ves U No L] Don't care L] Not applicable

12  Would you find it useful for the university to ¢ ontact you via these services? For example, to
remind you about a deadline or to tell you somethin g important.

O Yes ] No

13 Do you regularly visit any of the following virt ual communities (please tick all that apply)

[ Second Life L] There.com L Other (please state):
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Student Technology Survey — 2008/2009 Active Learni  ng in Computing CETL @ Newcastle

FACEBOOK

Facebook is the most popular social networking website on the Internet, and as such we're interested in
how you make use of the service. Please answer the following questions honestly — again, the answers you
give are anonymous and will be kept entirely confidential. No personal information is collected.

Note: If you do not have a Facebook account then you do not need to complete this section.

14  How often do you access your Facebook account (please tick only 1)
L] once or twice a year L] Once or twice most days
U Once or twice a month L] Several times a day

L] Once or twice a week

15 How long would you say you are connected to the site each visit (please tick only 1)

] 0-2 minutes ] 10-30 minutes
] 2-5 minutes L] 30 minutes — 1 hour
[ 5-10 minutes U 1 hour or longer

16  What are the primary _ reasons that you use Facebook (please tick all that apply)

U To keep in contact with current friends and family

U To find and reconnect with old friends and family with whom you’ve lost touch
L] To find and make new friends

U To organise and participate in events or groups

[ To play games (including recreational applications/quizzes)

L other (please state):

17  How often do you add or update the following inf ~ ormation about yourself on Facebook?

Rarely Sometimes Often
Your status | | d
Your profile O O |
Pictures or videos of yourself or friends O O |
Events you are organising/participating in O O |
Application content (e.g. places you've visited) | | d

18 Have you ever used Facebook to ask a colleague f  or help, or been part of a group organised
to solve a problem?

U Yes (please describe):

] No ] Don't know
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Student Technology Survey — 2008/2009 Active Learni  ng in Computing CETL @ Newcastle

FACEBOOK - continued

19  Which features of Facebook do you engage with mo st (please tick all that apply)

U Posting status updates or viewing/commenting on others

U Browsing my friends’ profiles and learning more about them
[ Viewing and commenting on my friends’ photos and videos
U Playing games

U Organising or participating in events

L chatting with friends

U Creating or participating in online groups or discussion boards
U Browsing and/or purchasing items on the Marketplace

[ Using applications/quizzes

L other (please state):

20 Do you regularly install and/or use applications on Facebook?

] Yes L] No ] Don’t know

21  If known, please state which applications you us e the most and why. If you do not use any
applications, please state why not

22 Approximately how many friends do you have on Facebook?

23  How many of your Facebook friends would you say...

All A lot Some Few None
You've never met in real life U U [l U |
Are close friends or family O U | U U
Are distant friends or family | [l Ul ] U
Are colleagues at work or university O [l | | [l
You don't really know at all U U U U |

24 Would you say that Facebook helps strengthen pre  -existing offline__ relationships with friends,
family and colleagues?

O vYes 1 No ] Don't know
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Student Technology Survey — 2008/2009 Active Learni  ng in Computing CETL @ Newcastle

FACEBOOK - continued

25  For each of the following categories of friends, please indicate which method(s) of
communication you use to talk to them on Facebook (please tick all that apply)

Close friends  Acquaintances Colleagues*

Chat O Ul U
Messages | [l U
Wall-to-wall posts O [l Ul
Status comments O O L
Photo or video comments U U U
Group discussion boards U U U
Applications (please state): O O U
Other (please state): | 4 U

* A colleague is someone with whom you work, either professionally or academically

26  For each of the following categories of friends, is Facebook your primary means of
communication?
Yes No
Close friends d |
Acquaintances d |
Colleagues | O

27 Is your Facebook profile an accurate representat  ion of you?

O Yes 0 No

28 Is your Facebook profile picture _ an accurate representation of you?

O Yes 0 No

29 If you have intentionally omitted, restricted, 0 bscured or exaggerated information in your
profile, please state why (tick all that apply)
U To protect my privacy U To pretend to be someone else for fun
L To make myself look better to friends U To hide potentially embarrassing information

L other (please state):

30 Is your mobile phone registered to send updates and receive notifications from Facebook?

] Yes ] No ] Don’t know

Thank you for your participation
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Revised 11 February 2009

Please take a few minutes to complete this short survey based on your experiences so far of the CSC2005
group project. Your responses will be analysed as part of our research into student communications and will

help us to improve the module and services that we offer you.

Please note that your participation in this survey is absolutely voluntary. All your responses are anonymous

and entirely confidential. No personal information is collected.

ABOUT YOU

1 How old are you? O male? L] Female?
2 Are you a full-time or part-time student? O Full-time U Part-time
3 Is English your first language? U ves U No

GROUP STRUCTURE

4 Which company are you a member of?

5 Do you believe the structure of your team at Newc  astle works well?

U ves L No (why not?):

6 What is your current role in the team/company?

7 Have you stuck to this role throughout? L Yes U No
8 Do you have a clear idea of what your responsibil ities are? L Yes U No
9 Do you feel an important part of your team/compan  y? U Yes U No
10 Do you feel part of a “community” with your team mates? U Yes U No

11 Do you find it easier to interact with your loca | team mates face-to-face or via technology?

U Face-to-face O Via technology (e.g. emalil, text message, forums, Facebook, etc.)

12  So far, do you believe the project’s workload ha s been evenly spread between teams?

U ves U No (why not?):
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TEAM COMMUNICATION

We are also interested in how you communicate with other members of your team at Newcastle and
Durham, and the types of social networking and social sharing websites that you use during the project.
This helps us to think about the services that we can offer you while you study with us.

13  To date, how would you rate your own __ ability to communicate with your team mates...

Terrible Fair Good Very good Excellent
...at Newcastle? 1 2 3 4 5
...at Durham? 1 2 3 4 5

14  If applicable, where do you feel communications are breaking down between team mates...

...at Newcastle?

...at Durham?
15  Which of the following do you use to regularly i nteract with team mates...
...at Newcastle? ...at Durham?

Telephone (landline or mobile) 4 |
Skype U |
Email Ul U
Text message | Il
Instant messenger (e.g. MSN, Yahoo!) | Il
Social networking sites (e.g. Facebook, MySpace, Bebo) 4 |
Micro blogging services (e.g. Twitter) | Il
NESS O U
Company wiki | Il
Forums or discussion boards 4 Il
Other, e.g VC suite (please state): 4 |

16  Of the technologies chosen above, which is your primary method of communication...

...with Newcastle team mates?

...with Durham team mates?

17  Of the technologies chosen above, which would yo u say allows you _to collaborate best...

...with Newcastle team mates?

...with Durham team mates?
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TEAM COMMUNICATION - continued...

18 Do you experience difficulties coordinating meet ings with team mates...
...at Newcastle? U Yes U No L] Not applicable
...at Durham? U Yes U No L] Not applicable
19 How do you keep track of who's doing what work a  nd when...
...at Newcastle?
...at Durham?
20 Can you tell at any one time what your team mate s are working on...
...at Newcastle? L ves L No
...at Durham? U Yes U No
21  How do you distribute documents, program code an d information to team mates...
...at Newcastle?
...at Durham?
22  How do you co-create documents and program code with your team at Newca  stle...
23 How do you co-create documents and program code cross-site with the tea m at Durham...
24 If you were to schedule a last-minute meeting, h  ow would you contact your team mates...
...at Newcastle?
...at Durham?
25  To arrange a meeting with the Durham team, would  you rather use...

J communications technology, or | Arrange a face-to-face meeting
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FACEBOOK

Facebook is the most popular social networking website on the Internet, and as such we're interested in
how you make use of the service during the project. Please answer the following questions honestly —
again, the answers you give are anonymous and will be kept entirely confidential.

Note: If you do not have a Facebook account then please got to question 37.

26  Have you ever used Facebook to communicate with members of your team/company?

U ves [J No (go to question 37)

27  For each of the following, please indicate which methods of communication you have used
to interact with team mates on Facebook...

...at Newcastle? ...at Durham?
Facebook chat d |
Messages | O
Wall-to-wall posts | O
Status comments d |
Group discussion boards d |
Photo or video comments d |
Applications (please state): O O
Other (please state): O O

28 How many members of your company are  friends on Facebook...

...at Newcastle? 0 1 2 3 4 5 6 7 8 9 10

...at Durham? 0 1 2 3 4 5 6 7 8 9 10

29 How many were friends on Facebook before the project started...

...at Newcastle? 0 1 2 3 4 5 6 7 8 9 10

...at Durham? 0 1 2 3 4 5 6 7 8 9 10

30 After the project, do you think you will stay  friends on Facebook with team mates...
...at Newcastle? U ves L No U pon’t know

...at Durham? 0 Yes ] No ] Don't know

31 Ingeneral, would you ever refusef/ignore a  friend request from team mates...
...at Newcastle? O ves U No U pon’t know

...at Durham? ] Yes ] No ] Don’t know
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FACEBOOK - continued...

32  Would you prefer to keep your team mates and fri  ends/family on separate friends lists?

L] Yes ] No L] Don't care

33  Have you ever sought to learn more about yourte  am mates via their Facebook profile?

U Yes U No U Not applicable

34 Do you use Facebook to chat informally with team mates?

O Yes ] No

35  Would you say Facebook encourages you and yourt  eam to be more open with each other?

O vYes ] No ] Don't know

36  Would you say Facebook helps you to build trust with your team mates?

O Yes ] No ] Don't know

CommonGround

We are creating an application for social networking platforms to help team members communicate better.
This application, called Common Ground, will allow you to track what team members are doing, schedule
work and events, and enable real-time and asynchronous conversation between members.

37  Would you consider installing and using this app lication on Facebook (or other similar social
networking platform such as MySpace or Bebo)?

U Yes L No (why not?):

38  Would you be comfortable using Facebook to inter  act with your team mates?

U Yes U No (why not?):

39 If the application maintains a “status” for all team members, indicating what they are working
on, would you prefer to keep it separate from your main Facebook profile status?

] Yes ] No L] Don't care

40  Would you consider interacting with this applica tion using your mobile phone (e.g. to update
your project status, etc)

O vYes ] No ] Don't know

Thank you for your participation!
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CSC2005 CommonGround Survey - 08/09

Active Learning in Computing CETL @ Newcastle

Revised 02 March 2009

Please take a few minutes to complete this short survey based on your experiences so far of the CSC2005
Facebook application CommonGround. Your responses will be analysed as part of our research into
student communications and will help us to improve the services that we offer you.

Please note that your participation in this survey is absolutely voluntary. All your responses are entirely
confidential and no personal information will be used in our study.

YOU AND FACEBOOK

1 Which company are you a member of?

2 Were you happy interacting with your team on Face  book? O ves U No
3 Did interacting on Facebook help team communicati ons? U ves U No
4 Did you ever seek to learn more about a team mate  via their profile? Uvyes [UNo

COMMONGROUND

We are interested to know how well you feel CommonGround helped you to communicate with your team
mates — both local and cross-site — during the CSC2005 group project.

5 On a scale of 1 to 5, please rate the following s tatements...

- o @0 20 . @ @
% 2% S8 o8 =8
8o 20 50 Do Sgo
538 £ we ®a Q2%
= Q. Q. oq9. dg. o
© | T =@ © | ©
When | have real-time conversations in CommonGround, | 1 2 3 4 5
have my team mate(s) in my mind’s eye.
When | have asynchronous conversations in
y 1 2 3 4 5

CommonGround, | have my team mate(s) in my mind’s eye.
When | have real-time conversations in CommonGround, | ; ; ; ;

feel that | deal with very real persons and not with abstract 1 .2 . 3 : 4 5
anonymous persons. i i i i

When | have asynchronous conversations in ; ;
CommonGround, | feel that | deal with very real persons 1 .2 . 3 . 4 . 5
and not with abstract anonymous persons. ' ' ' '
Real-time conversations in CommonGround can hardly be
distinguished from face-to-face conversations.
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COMMONGROUND - continued...

6 On a scale of 1 to 5, please rate the following s tatements...

=2 2 20 @ @
% 2% S8 o8 =8
88 ¢8 £8 &8 =8
58 fo ©a ®&a. °a
zZ o o o o —1 o o
© T S a® © ©
CommonGround enables me to easily contact my team 1 2 3 4 5
mates.
| do not feel lonely in the CommonGround environment. 1 2 3 4 5
The CommonGround environment enables me to get a 1 2 3 4 5
good impression of my team mates.
The CommonGround environment allows spontaneous 1 2 3 4 5
informal conversations.
The CommonGround environment enables us to develop 1 2 3 4 5
into a well performing team.
The CommonGround environment enables me to develop 1 2 3 4 5
good work relationships with my team mates.
The CommonGround environment enables me to identify 1 2 3 4 5
myself with the team.
| feel comfortable with the CommonGround environment. 1 2 3 4 5
The CommonGround environment allows for non-task- 1 2 3 4 5
related conversations.
The CommonGround environment enables me to make 1 2 3 4 5

close friendships with my team mates.

7 On a scale of 1 to 10, how well do you feel Commo  nGround allows you to connect and stay
in touch with your team mates?

0 1 2 3 4 5 6 7 8 9 10

|< Not at all well Very well 2|

8 On a scale of 1 to 10, how would you rate the Com  monGround user experience? Please feel
free to include any specific comments on the revers e of this questionnaire.

0 1 2 3 4 5 6 7 8 9 10

| € Very poor Very good |

Thank you for your participation!
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CSC2005 Teamwork Survey - 08/09

Active Learning in Computing CETL @ Newcastle

Revised 03 March 2009

Please take a few minutes to complete this short survey based on your team work experiences so far during
the CSC2005 group project. Your responses will be analysed as part of our research into student
communications and will help us to improve the services that we offer you.

Please note that your participation in this survey is absolutely voluntary. All your responses are entirely
confidential and no personal information will be used in our study.

ABOUT YOU

1 Which company are you a member of?

2 Do you feel an important part of your company? O ves U No
3 Do you feel part of a “community” with your team mates? L[] Yes U No
4 Do you find it easier to interact with your team mates: U in person U via technology

TEAM WORK

We are interested to know how well you feel you and your team mates — both local and cross-site — were
able to work together during the CSC2005 group project.

5a Onascale of 1 to 5, please rate the following  statements...

— o v >0 v ()

TS >35 838 >8 . >39

83 ¢8 &8 88 =8

o= 8= Q= o= g=

oL yx2 T Qo T T

> o Q. 60a g <)

@ C . = ®©: @ @

Company members felt free to criticise the ideas, LocaIIy12345
statements, and/or opinions of others. " Cross-site:© 1 ' 2 ' 3 | 4 ' 5

We reached a good understanding on how we hadto = Locally: 1+~ 2 = 3 4 = 5
function as a team. ' Cross-site:. 1 . 2 | 3 | 4 | 5

Company members ensured that we kept in touch LocaIIy12345
with each other. . Cross-site: ' 1 ' 2 | 3 | 4 | 5

Company members worked hard on the project - Locally: 1 2 3 . 4 5
assignment.  Cross-site: . 1 = 2 3 4 5

| maintained contact with all other Company LocaIIy _____ 5 12345
members.  Cross-site: . 1 =~ 2 ' 3 @ 4 | 5
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TEAM WORK - continued...

5b  On ascale of 1 to 5, please rate the following  statements...

=0 ) > o ) )
% 2% S8 28 28
8 98 &8 88 80
o= 8= Q= 5= =
68 yo . oo ga 2a
zg " 828 7878
Company members gave personal information about LocaIIy _____ 12 3 405
The company conducted open and lively LocaIIy12345
conversations and/or discussions. . Crosssite:. 1 . 2 3 . 4 5
Company members took the initiative to get in touch LocaIIy12345
with others.  Cross-site: . 1 =~ 2 3 4 5
Company members spontaneously started LocaIIy _____ i 12345
conversations with others.  Cross-site:. 1 . 2 | 3 | 4 | 5
Company members asked others how the work was LocaIIy12345
going.  Cross-site: © 1 @ 2 | 3 ' 4 | 5
Company members felt attacked personally when Locallyl ______________________________________
their ideas/statements/opinions were criticised. ! Cross-site:! 1 ! 2 | 3 | 4 ' 5
» CLocally: 1 2 3 4 | 5
Company members were suspicious of others. foooeeeee- N Pomeooood A Poomeood oo
. Cross-site: ©+ 1 ' 2 o 3 I 4 | 5
o CLocally: 1 . 2 . 3 . 4 | 5
Company members grew to dislike others. foossoooosts G RRRREEEE Possoooes oo Po-s--e- SREEEREEE
+ Cross-site:+ 1+ 2 3 : 4 . 5
. . | Locally: ] 1 ' 2 ' ' ' 5
| did the lion's share of the work. pemmemmeeate - R R R R
. Cross-site:: 1 . 2 . 3 | 4 . 5
Company members obstructed the progress of the i__'_—_‘?‘}ﬁ'!l_/i _____ i 12345
work. Cross-site: . 1 ' 2 | 3 . 4 | 5
Clocally: 1 . 2 3 . 4 . 5
Company members were unreasonable. foossoooosts G RRRREEEE Possoooes oo Po-s--e- SREEEREEE
- Cross-site: + 1+ 2 3 : 4 . 5
. ; LOC&l”yZ ] 1 ' 2 ' ' ' 5
Company members disagreed amongst each other. - e R kb e R
. Cross-site: ©+ 1 | 2 | ' .5
) . Locally: 1 : : !
The company had conflicts. bmoosmmoe- S R pomooeed A promoeed fmmmeees
. Cross-site: © 1+ 2 + 3 4 . 5
) . Locally: 1 02 ¢ 3 ¢ 4 5
Company members gossiped about each other. pmooooooooo- G RRRREEEE Possoooes oo Fo-se-e- SREEEREEE
- Cross-site: : 1 : 2 3 : 4 . 5
. . ; LOC&l”yZ ] 1 ' ' ' ' 5
Company members did not take others seriously. St - R R R
. Cross-site: : 1 . 2 . 3 | 4 . 5
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TEAM AWARENESS

We are interested to know how well you feel you are able to track the actions and work rhythms of your
team mates both locally and cross-site. Please answer the following questions honestly — again, the
answers you give are anonymous and will be kept entirely confidential.

6 On a scale of 1 to 7, please rate the following s tatements...

: B B :
28 3 £8 B Sg v By
D O o = ! o =
o ® 2 g 2 © 95
Fe 9 Eo 2 ' EF L 5o
e 8 8% T 3 e

| am usually aware of the progress of our E___L_QF_"’}'_')_/_: ______ 12 3 45 6 o

project. ! Cross-site: ' 1 ' 2 ' 3 . 4 . 5 | 6

| am usually aware of the activities of my ~ = Locally: 1 .2 3 4 = 5 6 7

team mates. .~ Cross-site: © 1 . 2 . 3 . 4 5 6 | 7

| am usually aware of my team mates' ~ Locally: 1 2 3 4 5 6 7

availability. Cross-site: = 1 . 2 3 4 5 6 | 7

| am usually aware of how willing my team ~ Locally: 2+ 2 3 4 5 6 7

mates are to communicate. . Cross-site: ' 1 ' 2 . 3 . 4 ' 5 i 6 | 7

| am usually informed of what occurs inour © Locally: 1 .2 =~ 3 4 5 6 7

company or shared workspace. . Cross-site: © 1 . 2 . 3 . 4 5 6 |7

7 What problems have you encountered interacting wi th your local _team mates...

8 What problems have you encountered interacting wi  th your cross-site team mates...

Thank you for your participation!
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