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Abstract

This dissertatiorpresents a For Youth For Life (FYFL) cloud tool as a unique swoiut
a problem of identifying an easy to use, scalable, cost effective, and fault tolerant collaborative
systemor tool for members of communities of practice to share best practices in line with
Computer Supportive Collaborative WorERCW). The proposedesearch will be designed,
developed and deployed as a secure collaborative tool or system that addresses issues related to
usability, adaptation, and managing community of practice groups to promote informal learning
and provide adequate support to hefivice users overcome technophobia. This study performs
empirical studies to support adopting a For Youth For Life (FYFL) cloud tool as a unique
solution for communities of practice to share best practices in line with CSCW. The resulting
tool, For Youth fer Life (FYFL) cloud enable users to access information and collaborate
effectively and its selection is efficiently supported by usability data among potential and expert
users. The usability experiments and performance results fully demonstrate geasfriendly,
easy to that is easy to use, scalable, cost effective, and fault tolerant, and with straightforward
user interfaces that foster the success of novice users. The usability experiments and performance
results were instrumental in analyzing therceived effectiveness and receptiveness of the
proposed collaborative tool to share best practices within a Community of Practice (CoP). We
consider technophobia and limited computer skills as main factors limiting collaboration among
members of communés of practice, and strive to provide and validate an extensible and

flexible CSCW tool that is easy to use and learn.



This dissertation also proposes an innovative approach to hierarchical group management
AUni ver s al Quadr ant M oothdeterministicUaQdvijacktrackingrgeneric r s i v
algorithm. The computational framework manages-getporting and emerging groups and
provides a mechanism that limits fictitious accounts within an online community. UQM
estimates the number of quadrants to regme spatial locality of groups relying on population
density as an input factor. It is designed to cope with issues of adaptability, scalability,
effectiveness, and efficiency in managing groups within a community of practice and is used for
moderating usrs, navigation, locating and distribution of resources within an online system. The
model provides a user friendly and efficient method for moderating a high number of users
within groups by automating group formation. It also addresses the membershimégo
problem, and perpetuates self purporting and sustaining groups within a spatial locality i.e. (a

community of practice group).
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CHAPTER |

Introduction
1.1 Motivation

The usage of the terncSCW-Computer Supported Collaborative Warlside various
academic field and fortiori across the fields wide Besdes, the wide range of usage of the
term, this researchwill focus andinclude specific taskswhich will require members /
participantsto converge to a shared understandinghofv usability & branch of Human
Computer Interactionplays a vital role inadoption of CSCW tools among members of
communities of practicevith respect tosocial computing andnformal learning The study
chooses to utilize eloud-basedool to support communities of practice in a method that is user
friendly and has greater ase of usecomparedo wikis and content managemesyistemsThis
work is inspired by the appeal &acebookand its ease of usbut seekgo provide a secure
environment for its usethirough a management model that will limit the number fictitious user
accounts to a minimumVe aremotivatedto create an environment that will support a large
community of practicen virtual spaceand at a low cost value through economies of sddle
environmentis intended toencouragesocial computing among -K2 teabers and 4H club
membersvho will collaborateshare and rese best practicas the initial phase of the study.

Currently, there is a lot ahterestfocusedon social computinga branch ofCSCW.
CSCW is a result of the realization oésearcher from various academic disciplinethat
computerapplications are most useful whdne si gned accor di.nfTgeretore, t he
varioustechnologicainnovationsand efforts can greatly benefit from the input of otherthe
areas of cognitive sciencechhumanitiesvor i dgi ng t he gap bet ween use
This collaborationhas led tahe theory ofusercentereddesign.However,this research focuses

onsocial computing anohformal learning a branch ofCSCW in relation to



1) Sharing and e-uses of best practices by community of praati@mbers

2) Usability of collaboration toolgnd the effects on novice computer users

3) Usability and acceptance of the social computing tool compared to wikis and content
managements systems iMoodleand Blackboard and

4). Loweringthe cost of technology through cloud computing services.

This researchutilizes a CSCW cloud toolto evaluateby the study of community of
practice membersvorking togetherto share theibest practicesrom a social computg and
informal learningperspectivewith a focus on usability and user experience acceptdriee
study investigateand focusesnainly onusability andinformal learningbut evaluatesecurity
issues that affecbnline environmentsThe study is desigmeto evaluate andensurethat the
collaborative and social computitgpl FYFL meetsminimum onlineusabilitystandardsind has
robust securityeaturego safeguard the priva®f member users

This study is vital because ithe recent pastesearcherare stressing the need to follow
HCI usability techniques and design guidelines to ensure that social computing and
information learning systemare easy to use andan suppornovice usersThese techniques
could help togather feedback on how to ingwe te initial system interfaces, system security,
and onlinetechnophobigthe fear of using technological devices, such as computers or fear of
the effects of tdmological developments on society or the environineDesigners are
encouraged to conductsability test surveyamongthe targeteduser populations to gather
information on how to improvéhe initial designbased orrequirementsy using prototyping
cycles This research usesability expertsK-12 teaches and4-H clubs community ofpractice
membersnominated as the initial user population to test and valitlaesystem before

deployment.The survey responses will providaluableinput for redesigninguserinterfaces



and provide rubrics for a guideline to advance informal social compajupdications and
informal learning environmentSocial computing anthformal learning is a branch d@SWC
with numerousunexploredbenefitsfor a cross section of thegopulationgroups.For example
throughsocial computing4-H club members an@SWC K-12 teacherscan be encouraged
share and reise best practices as a community of pradiicemulatethe business industry
which has ghly benefited from sharingest practices through collaborati@g. the software
developmenindustry thatsuccessfily utilizes codere-useduring software developmetitrough
collaboration. This project aims agvaluating andsalidatinga tool or framework that can be
used to encouragsocial computing andnhformal learning throughsharing of best practices
within a community of practice tsteadily benefit anénhanceme mber 6 s car eer as
significantly through collaboration as witnessed in the codeuse within the software
development industryBy tapping into CSCW benefitand online learningdi.e. having @ll
course contennaterialsin virtual spacen a particular subjecandenhanceracticese-useand
social computing collaboratioamong k12 stakeholderddowever, arrently, social computing
andinformal learning CSWC tools ameot used as main tod for sharing best practicesmong
4-H club member@and K-12 teachersvhich aretheinitial study groug. Through studying the
4-H members, this research wiiivestigate theisability and 1ability of a social computing tool
fyfl.org and its effectsamorg existing communities of practidey usi ng user o0s f e
usability togenerateedesignprinciples for usemterfacesfor variousgroups We hope thatte
validated tool will then foster collaboration areluse of best practicesd unstructured &ning
among member userSheresearch willvalidatethe needd incorporatea tool to support virtual
community to sharee-use of best practicedsy members otommunites of practiceto take

advantageof the numerous benefisffered bythe CSCW toos. This work will be validated



through surveys about the FYFL cloud and a virtual community that has beelogkd in our

HCI lab in collaboration with the Alabame-Extension department®he research findings are

aimed at highlighting the untapped benefit<ollaborating through the CSWC tools as well as

the hindrances compared to traditional methdtssebenefits include

)l
T
)l
T

= = =

T

Data storage in the cloud
Location independent
Low cost- Pay as you go for services lowering technology cost in the long run
Scalablity
Access to High performance computing at a low cost since cloud utilizeseAdyh
servers.
Development tools for various technological use available within the cloud at low cost
Available software application with the cloud
Possibility to CommunicatEffectively
o0 Thereis a highpossibility formembers of a community of practiteill learn
how tocommunicate effectivelyBy reaching out to eaabitherand buildingtrust
andunderstanding through friendships by seekiogimon ground
Motivation to Colbaborate
o Members ofacommunitywill build a sense of responsibility by feeling obligated
to the group and will take responsibility for the grobpdue courseheywill
learnto be responsible and become team plawstts theskills necessary to
succeedn t odaydés worl d.

Efficient Access to Information



0 Members of community of practice wadkccessnformationand other resources
easilywithout the restriction of time and plaaslike the prevalenfacetoi face
collaborationsystemlIn additionthe permanacy of records on shared practices
the independence of time and place to access informatilosdlow members
(e.g. students, teachess)d 4H membersjo learn and complete the tasks at
handremotely. Thiswill alsoeliminate the fear of starting froscratch wherthe
needfor a practice arises and encourage mesitagiocus on the tasét hand

1.2  The Goals, Approach, Contribution ofthe Research

The major goal of this research was to identify, evaluate a novel collaborative tool for
communities of practe members to share best practices and simulate a group management
model for managing online groups effectively and efficientllgis study hasdentified K-12
teachersand 4-H club membersas theinitial subgroug that will benefit from collaborative
interactionin respect tosharing best practicesn various topics by the membeithe main
criterion for choosingnembers to participate in the studya voluntarily acceptance of teachers
and schools to participate by willilygsubscribing tousethe FYFL cloud tool that we have
developedo collaborate angharebestpractices Participants wilthenprovide a feedback on its
usability and how easy it i® ise by novice useffsr collaboration purpose3his FYFL tool is
assumedto be a framework model of complementary betweenollecting quantitative and
gualitative dataon social computing and unstructured learning throaghringbest practices
amongcommunities of practice membefer exampleK-12 teachers oscience conceptin the
long-term, he stuly will focus onK-12 teachers collaborating aharingbest practiceand can
extend tosharing and reising ofeducationamaterialsbetween students and teachdmsmany

instancesteachesstudentcollaboration consists of standard fdoeface classewith the teacher



as the leader of the instructional process in front of the classroevhi@mboard (refstandard
educational practicessy collaborative practices)Ve are proposing tocreate an environment
which does the following: (1)everage membersof a community of practicanderstanding and
high volume use of collaborative technology (blogdlySpace,Face Book emails, etc,)(2)
provides a medium thahemberscan easily share materiadéd (3) provides a medium where
membersmore freely collaborée as much as the public already collaborate for social
networkingand share contenwith mechanism to suppodommunitiesof practice in easily
sharingand reusingmaterialsand best practiceam specific topics

This study didnot focus onnstitutional issuesn the first phase of this worlOu aim is
to study social promotion ofliscussions about science, agriculture and other content matter
amongthe initial study groupsthe K-12 and 4H club membersWe will alsoprovide a user
friendly experiene and a secure platform for collaboratidime studywill create an environment
to leverage existing tendencies of human social nature andeufiigz in a collaborative
environment We anticipate that thparticipantsof this work will haveimproved eficacy of
their computer literacyimproved educationalperformanceand more intrinsic motivationto
spend mord¢ime concentragd on efforts that promotecientific contentmaterialsat the end of
the study In the second phase of the stugbgrticipants wi work together as teams in a
communityof practice(e.g. student and teacher teams) that wutilize and contribute tahis
sharing and learningnvironment[2]. The results of this studwill be used to supporthe
creaton of an environment thauppats communities of practice in creating and sharing more
content material a virtual community ira cloudenvironment The environment will support
improveduse of materials within the virtual community leveraging the ease of use and popularity

of other social networking environment such Bacebook Our hope is that this method of



resource presentaticand resource sharingill increase the usage of educational materials and
applications among community of practice

The thesis of this research addwes the usability and user interface prolddon web-
based tools supportingformal learning through collaborationThrough our evaluatiorof
literature we have found that collaborative toolsst underga comprehensivesability test
before adoptionWhen thisis neglected, itresults in a flawedsystem, whichis not fully
acceptale and embracelly the target audience (user group).

This research is concerned with surveying a number of collaboration online tools,
identifying the most applicable todbr our user population4(H group, development of a
minimalist tutorial tosupport and improve usabilitipr the self reported novice users of the
selectedapplicationwith a main focus to develop a model to aid in managing groups of groups
while enablig users to collaborate effectively within the selected tool environment. The main
goal is to motivate members of communities of practice mainly thegfoup to be content
generators and remove the instructor type of structure and mitigate the techaopimalnig
novice users by providing support through the minimalist tutorials to inexperiencecowent
designers to contribute to tkeowledgebankon particular subject matter.

This research hasve objectives:

1. Surveying online collaborative tools ientify one with a collaborative usability
design principles associated with effective online usability values advocated by
current user and user experience research.

2. Develop a minimalist tutorial that captures the general knowledge skills enough
for masering core usability features of the collaboration tool and test it with

users.



3. Conduct a thorough usability and user experience studies with stakeholders of the
collaborative tool and utilize the feedback data to improve the minimalist tutorial
toenhane novice usero0s experience in traini

4. Generate a high levélameworkthat can serve asmodel for using minimalist
tutorials support for novice users in online CSCW.

5. Developaself purporting and sustainirggoup management model and its
prototypewith a color codedraphicaluser interfacevith aregistration process
tha associates users with spatial localdyaid in esources allocatiganduser
accountabilityby limiting fictitious user accounts.

This work resulted ina minimalist tutorial andguidelines for developing a
minimalist tutorial for a cloud based tool for novice users, a universal MdQ&l
(quadrant universal model) that will form the foundation for managing groups of groups
to identify users in relation to their spatial locality ensureeffective and efficient
managemenof resources relatioto existingmode| andthe adoption of a cloud based
collaborative tool for members of theH! group supported by usability survey data

conducted on potential users.

1.3  Organization of the Dissertation

The rest of thalissertations structured as follows. Chapter 2 is literature review, which
contains a brief history of collaborative tools and their characteristics. In chapter 3, we address
the research issues; define the research problethswhines approaches that attempt to solve

the problems. Chapter 4 explains in detail the software design, development, and the proposed



universal quadrant model (simulation). Chapter 5 describes the methods and presents the human

studies empirical resslt Conclusions and future work is presented in chapter 6.



CHAPTER 2

Literature Review

As a generic term, CSCW combines therstanishg of the way people work in groups
with the enabling technologies of computer networkialj, associatedhardware software
services and techniqueand the quantified general effects thereafter [12]. In academics, CSCW
allows cooperationamong people of various academic backgrounds as a design oriented
acackmic field (i.e. social psychologists, socigists, computer scientists aretlucatork
Though the field is multidisciplinary, it is a focused research field with a main objective of
designing or reengineering computdrased technology products to support and satisfy a specific
groupds work [1][12]. The design of CSCW tec
uni que to the user group bas akkandpractitehias wellasd er st
the amount of cooperation required for the success of the group (i.e. a computer collaborative
learning group focused on enhancing learning through collaboration). However, there is an
emerging group of users that use technalalginnovations for unexpected activities [1bhere
are many common examples of innovative use of collaborative technology (e.g. the use of

forumsasakKlL2 teaching tool dteniéns.ary to the design

2.1 CSCWsto Mold Communities

The term corputer supported cooperative work (CSCW) was first coined by Ireaié Gr
and Paul M. Cashman in 198t a workshop attended by individuals interested in using
technology to support people in their work[33]. In 198%. Charles Findley presented the
conceptof collaborative learningvork; "how collaborative activities and their coordination can

be suppoed by means of computer systé[@4]. Throughmany authors caider CSCW and
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groupwareto bethe samethey aredifferent Groupware refers tocomputefbasel systems;
CSCWis thestudy of tools and techniques of groupware as well as their psychological, social,
and organizationatffects. Wilson(1991)expresses the differeadetween these two concepts:
ACSCW is a generic term, which combines the undersignafi the way people work in groups

with the enabling technologies of computer networking, and associated hardware, software,
services and techniques 0 [28].

CSCW is a desigoriented academic field bringing together social psychologists,
sociologists, andomputer scientists, among others. Despite the variety of disciplines, CSCW is
an identifiable research field focused on understanding characteristics of interdependent group
work with the objective of designing adequate comphgesed technology to supposuch
cooperative work.

There are three CSCW core dimensions of cooperative work that have been discovered
over the years by researchers

Awareness:Refers to individuals working together need to be able to gain some level of
shared knowledge about eaather's activities [36].

Articulation work : Refers to cooperating individuals must somehow be able to partition
work into units, divide it amongst themselyesd after the work is performed, reintegrate it
[37][38].

Appropriation (or tailorability ): refers how an individual or group adapts a technology
to their own particular situation; the technology may be appropriated in a manner completely
unintended by the designers [39].

These concepts have largely been derived through the analysis of systegnsediési

researchers in the CSCW community, or thiosgudies of existing systems (eWikipedia).
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CSCW researchers that design and build systems try to address core concepts in novel ways.
However, the complexity of the domain makes it difficult to pe®leonclusive results; the
success of CSCW systemsoiten so contingent on the peculiarities of the social context that it

is hard to generalize. Consequently, CSCW systems that are based on the design of successful
ones may fail to be appropriated irhet seemingly similar contexts for a variety of reasons that

are nearly impossible to identify a priori [40]. CSCW researcher Mark Ackerman calls this
"divide between what we kngwwhat we must support sociallyand what we can support
technically’; the saio-technical gap and describes CSCW's main research agenda to be
"exploring, understanding, and hopefully ameliorating" this gap [41].

Inorderto implenent CSCW ef fect i v e ltechnicdldaidekmusAizk ma n 0 ¢
addressed The gap of what technadgy can supporfrom a social contextintroducesthe
challenge offhow we can replicate the social events virtual@ridging this gap will ensure
that CSCW tools areeffective in satisfying the ndethey are designed to mitigate/solvie
address the s@d 1 technology divide Morgan Kaufmann uses a Time/Space matrix and divides
CSCWs into groups; same timesame place, different times same placedifferent time
different spaceand differentime i different space. The matrix istended to be replicaof real
life social situations that CSCWiesignerswill have to addreswhencreating/refiningCSCWs
The Time/Space Groupware Matrix shown below coyrtes Morgan Kaufmann publishers

outlines he different ways peoplellaborate 41].
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same time different time

synchronous asynchronous
& Face to face interactions Continuous task
PR decision rooms, single display team rooms, large public display,
= =B groupware, shared table, wall shift work groupware, project
@ 3 displays, roomware, ... management, ...
€ o
(51 ()
w

l Time/Space
Groupware Matrix

@

=)

L)

e w ., - = & = -

- 5 Remote interactions Communication + coordination
5 g video conferencing, instance email, bulletin boards, blogs,

o = messaging, chats/MUDs/virtual asynchronous conferencing, group
&= worlds, shared screens, multi-user calendars, workflow, version control,
= editors,, ... wikis, ...

Figure 2.1: CEW Matrix. ( Sour ce: Johans eComput&Suppdr® 8 8 0 Gr

for Business Teamso The Free Press.)

Both time an space facets are bipolare( same time or different time and same lace
different place perspectiyeThus the time space groupware mxahas online communitge

divided into four categories:

Same Time, Same Placd Synchronous Colocated: Characterized with face to face
interactions in decision rooms, single displays, groupware, shared table, wall displays, room

ware etc.[41]

Same PlaceDifferent Time T Asynchronous: A major collaboration between a group working
on continuous tasks through tea rooms, large public displays, shift work groupware, project

management etc.[41]

Different Place, Same Timei Asynchronous Remote:Remote interdeons accomplished
through video conferencing, instant messaging, charts/MUDs/virtual worlds, shared screens,

multi-user editors et¢41].
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Different Place, Same Time& AsynchronousRemote: Communication, eordination, email,
bulletin boards, blogs, asymonous conferencing, group calendars, workflow, version control,

wikis [41].

The CSCW paradigmprovides a framework ofvhat we know we can support socially
but the social technical mapping still remains the main proliéamy of the researchers this
area are loakg for ways to bridgehe disparity between the social need and the capability to
support the need technically from a computer scipecspective9].

Communities can be fmed to support almost amctivity. This createsa need for
CSCWin a multitude of areas that need tosopported through computer collaborative wank.
real life, there are some sortf community supportive computbasedcollaborative service
being used bynajor commercial, social and academic activities in théditoday.IBM uses the
use the term social computing to describe the field of computer collaborative work. This is an
attempt to infuse social convention in opposition to the technological chardcsetimt are
associated with computer systems and softwaee the use of -enail for maintaining social
relationships, instant messaging for daily micamrdination at one's workplace, or weblogs as a
community building tool instead of the programmasgpects of the-mail or blog. The outlined
tools have been successfully implemented and accepted by many users as a way of social life.
Likewise manyeducationaland commerciainsttutions are in the forefront aidvancing their
serviceusingCSCWtools. Some of the major services offered to clients inchrdime degrees
and online bankig services by most major banksthe commercial service sectdfany social
forums hae been implemented to sereemmunities The forums are an intended meeting
i st @ IirMdieidualsto gather and socialize. In the academic wosstems are utilized as

pedagogical agents to enhance teaching and sharing knowledge (e.g. blackboard, WebCT and
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Moodle) [42]. The general public has many forumssigpportsocial interacton for example
Facebookyahoo chart and Twitter. Our gdal leverage~acebookin providing a cloud system
where members of a community of practice will spend time and contribute to the knowledge of
peers as well as learn from others in a user friendlysacure manné¢hrough social networking

on a community practices

2.2 Computer Supportive Collaborative Work

Types of omputer collaborative work include adlaborative networking learning
computersupported collaborative learninggarning management sgtsms, and collaborative
learning in second worldwirtual worlds)

2.2.1 Collaborative Network Learning

Dr. Charles A. Findley developgtemet hod A Col | aborati ve Net w
part of his work on designing the classroom of the future for the leumel worker in the mid
1980s. "Collaborative Networked Learning ( CidNekgtronic discourse between sdifected
adut learners and expertdnother form of collaboration, setfirected organizing and learning
for the youth relies on the concept of flowoice. To succeed, learners are accountable and
dependent on each other in participation groups through communication in a contextual

framenork supervised by an expert [42

2.2.2 Computer Supported Collaborative Learning
Computersupported collaborativdearning CSCL) is a relatively new educational
paradigm within collaborative learninghich uses technology in a learning environment to help

mediate and support group interactions in Baborative learning contexCSCL systems use
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technology to contl and monitor interactions, to regulate tasks, rules, and roles, and to mediate
theacquisition of new knowleddd3]. Onestudyillustratedthat using robots in the classroom to
promote collaborative learning led to an increase in learning effectiveh#éss activity and an
increa® I n the st ud48n ReSesrchemo dangracttioner® im several fields
including cognitive sciences, sociologyd computer engineerindhave begun to investigate

social computing an@SCL; it constitutes a newnterdisciplinary field.

2.2.3 Learning Management Systems
Learning Management Systems is a context that gives collaborative learning particular

meaning. In this context, collaborative learning refers to a collection of t@oich learners can
use to assispr be assistetly others. Such tools include virtudhssrooms (i.e. geographically
distributed classrooms linked by audiisual network connections), chat, discussion thremus,
application sharing (e.g. a colleague projects spreadsheet on anotheragd ue 6 s scr een
network link for the purpose of collaboration) among many oth&istable learning
managemensystemstools include: aTutor, Blackboard Learning Syste€d@Net, Claroline,
Desire2Learn, Dokeos, eCollege, eFront, HotChalk, ILIAS, kslat Creek Software,
JoomlaLMS, Learn.com, Meridian KSI, Moodle, Saba Learning Suite, Sakai Project,

SharePointLMS, Spiral Universe, Thinking Capd TotalLMS.

2.2.3.1 WebcT

WebCT (Course Tools) was the world's first widely successful course management
system forhigher education. At its height, it was in use by over 10 million students in 80
countries before itvas acquired by Blackboard and was online proprietary virtual learning
environment system sold to colleges and other institutions andoase@ny camuses for e

learning.WebCT courses are added ttne instructor througtiools provided by the system (i.e.
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discussiorboards, mail systems and live chalong with content including documents and web

pages. The latest versions of this softwanexalledWeb courses [45

According to the Blackboard websieWe b CT was ori gi

British Columbia by a faculty member in computer science,

A ONJ3 - Odborny némecky jazyk 3 - WebCT 4.1.4 - Microsoft Internet Explorer X
Soubor Upravy Zobrazit Oblbené Nastroje Napovéda T
Q- O HNRAG ) Hedat 5l obibens &7 - F; =
Acesa | ] httpssfjoliva.uhk.c2fSCRIPT/ONT3fscriptsfserve_home v Preit | Odkazy
Search for | Type search term(s) here vJ | Pweb search ‘;J {§ |8 Popups blocked ?] % Mnrpheus] @ @ @ @

myWebCT Resume Course Course Map Check Browser LogQut Hslp

ONJ3 - Odborny némecky jazyk 3

Control Panel -
I Yiew \l Designer Options

¥ Course Menu Homepage = Studijni materidly > Ubung 6
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Hieddnt. . + Videoprogramm . Horverstehen
Komunikace 4 Bankdeutsch: 40/ Wahrungssystem. LUckentext
Poita
Diskuse
Proy&Fovani vidamos...
Ukoly v 2 . A
Testy Aufgaben fiir die nichste Ubung:
Hodnoceni
Autotesty =+ Bankdeutsch, Vokabeln zum Text A, 5. 61 - 62

+ Bankdeutsch, lesen Sie den Text, S. 49 - 50

4 Bankdeutsch, bereiten Sie die Ubung 50/5 vor

+ Wiederholen Sie: Infinitiv mit / ohne zu (Némecky s Usmévem Lektionen 11-122, 15, 19, 21)
# Uben Sie: Test Infinitiv- Subjekt (Autotesty)
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4 Horen Sie sich den Text und lesen Sie den Text dabei.
< Horen Sie sich den Text und erganzen Sie dabei den LUckentext.

4 Hier finden Sie den Wortschatz zum Text.
< | v

Figure 2.2: WebCT Course

nally devel

Murray Goldberg.

Goldberg is also the «creator of Silicon dh (http://www.silicon

chalk.com/related/tutorials.himand Brainify [http://www.brainify.com] an

academic social

bookmarking and networking site. In 19960ldberg studied the applicatioof web-based

systems to education.i¢ifindingsindicated thastudent satisfaction aratademic performance

can be improved through the use of a valsed educational resource (WebCT was as a result of

this research). As part of the research, Goldbesigded a web system to

ease the creation of

web-based learning environments that resuited the first version of WebCT. This was in early
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1996 and he presented his work to the international World Wide Web conference in Paris the
same year. The systemtda became WebCT Educational Technologies Corporation. Ia mid
1999, WebCT was acquired by ULT (Universal Learning Technology) which had over 10
million students in 80 countries using the system. Byriraty 2006, WebCT was acquired by

rival Blackboard Incandwas incorporated intthe Blackboard systef25].

2.2.3.2 Blackboard

In the 2010, he Blackboard websitelarifies that thefollowing Services have been
integrated with BlackboardBearcat Campus Card, Web Grading, Podcasting Syllabus &
Course, Preview ToaldMobile Messaging, Student Photosrdserves, PRS, course evaluations
etc. However blackboard requires advanced skills and is not user friemdhpvices. There

have been some attempts to provide simple and powerful tools for example a tool to extract

assessment data from similar courses in multiple secfiohse cont ent intesdfateager 0 s

is shown inFigure2.3.
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Figure 2.3: Blackboard interfac@Courtesy Auburn university websjte

2.2.3.3 Moodle

Moodle is a software package for producinternetbased courses and wates. It is a
global development project designed to support a social constructionist framework of education
[48].

Moodle is provided freely as Open Source software (under the GNU Public License).
Basically this means Moodle is copymigd, butusersare allowed to copy, use and modify
Moodle provided that you agree poovide the source to othersot modify or remove the

original license and copyrights, and apply this same license to any derivative Qtbix.
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requirements are to redbe license for full details andontact the copyright holder directly if
you have any questiof48].

Moodle can be installed on any computer that can run PHP and can support an SQL type
database (for example MySQL). It can be run on Windows and Maatopesystems and many
flavors ofLinux (for example Red Hat or Debian GNU). There are many knowledgeable Moodle

Partners to assist you, even host your Moodlg4&ke

Learning Activities Overview

The classroom activity types (ie. Discussion/Chat link to good practices pages targeted at that specific activity type. These pages are good starting points

v -
for teachers wondering how to effectively use these activities in Moodle or to glean some examples of ways they have been used effectively by others

Diiscors sion /Char

Activity Type Learning Purpose Recommended AgesLewvel Descriprion Subjects)

Collaboracion Grour Work

Learning Purpose Recommended AgerLewel Dezcription Subject=)

Question/ Answer

Learning Purpose Recommended AgerLewvel Descriprion Subjects)

Web based Activities — Webguests/ Treasoure FHunrs

Activity Type Learning Purpose Recommended AgesLewvel Descriprion Subjects)

Drher

Activity Type Learning Purpose Recommended AgerLevel Description Subjectis)

Conrenr Delivery,/Storage

Learning Purpose Recommended AgerLewvel Descriprion Subjects)

Figure2.4: Moodle (coutesy of Wikipedia)

The word Moodle is an acronym for Mddu ObjectOriented Dynamic Learning
Environment and is useful to programmers and educators with advanced computer skills. It also
means a process of twisting through a place slowly without any resistance to the tasks that
present themselve$his descripbn applies both to the way Moodle was developed, and to the
way a student or teacher might approach studying or teaching an online course. whypone

uses Moodle is a Moodler [#8
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2.2.3.4 Atlantic Link

It is rapid elearning softwaregwhich is intended for usdo develop courses in weeks
instead of months through easy customization of the provided software. Atlantic Link provides
the following facilities The Authorware content, PowerPoint fileg even existingpespoke €
learning course$44]. It uses rapid dearning tools to develop course€Bo develop courses,
Atlantic link uses Content Point the world's first remote authoring system for rdg@afneng.
Combining a 'smart’ Windows client with sarver based architecture, it enables true
collaborative develpment from anywhere in the world. Combined with full workflow
capabilities, it providebuge time andost savings when compared with traditional desktop

authoring toolg44].

2.2.4 Collaborative and Informal Learning in Virtual Space

Virtual Worlds by their ature provide an excellent opportunity for collaborative
learning. At first learning in virtual worlds was restricted to classroom meetings and lectures,
similar to their counterparts in real life. Now collaborative learning is evolving as companies
beginto take advantage of unique features offered by virtual world spaxgsh as ability to
record and map the flow of ide&0[, use 3D models and virtual worlds mind mapping tools.

Online supported education is accomplished thraadflaborative learningwhich brings
together learners to work and learn using tools that support Computer Collaborative Supported
Learning where online tools are utilized for interactions synchronously or asynchronously.

Thus, collaborative learning is an umbrella term faadety of educational approaches
involving joint intellectual effort by students, or students and teachers together. Usually, students
are working in groups of two or more, mutually searching for understanding, solutions, or

meanings, or creating a praduCollaborative learning activities vary widely, but most center on
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students6 exploration or application of the <c
or explication of it. Collaborative learning represents a significant shift fronedlcbercentered
cl assrooms. I'n coll aborative -takingpgreacesomansat At h e
di sappear entirely, but it |l ives alongside ot
and active work with the course material. Teasheho use collaborative learning approaches
tend to think of themselves less as expert transmitters of knowledge to students and more as
expert designers of intellectual experiences for stueltsoaches or midives of a more
emer gent | e §37].nSeandlifepsiamotakdesesample.
However, most of the clalborative tools outlined abovequire some advanced computer
skills to operate. Thus, in order for novice ugdergollaborateandreapthe benefits of CSCW,
there is need for a tool thatomotes easy sharing best practicesvith a minimala learning
curve. The benefits of CSCW to a community of collaborators are outlined below. They include:
1. Community members save time since they can work either together or independently,
either way contbuting to the success of their group overall.
2. Help users to develop oral and written communication and social interaction skills.
3. Allows for interactions with members outside their area of residency, school, city, state
and even country.
4. Prepares youngrofessiona for upgrades and the technology tools they will be
encountering there as they advance in their professional career.
5. Allow members who are unable to attend various career development functions to keep
up with their peers.
6. Encourages membeto share ideas.

7. Encourages different perspectives on sémesubject.
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8. Develops higherlevel critical-thinking skills thanks tothe use of problensolving
approaches.
9. Establishes a sensealearning community among members.
10.Creates a more positiattitude about sharing and learning new ideas
11.Promotes innovation in teaching and classroom techniques I@rt€achers.
12.Enhanceselfmanagemendkills.
13.Develops skill building andprovide opportunities forpractiang skills within the
community.
14.Comnon skills which often require a great deal of practice cardéveloped through
these toolsand made less tedious through these cotive learning activities in a
formal and informalearningsituation.
Our project will be aimed deveragingthe benéts of the utilization of virtual space to
enhance collaborative learning by designing and evaluating an online communitydiooid
based tool webOS FYFL to be utilized by a community of practice members in sharing best

practiceq i.e. K-12 teacherand 4H group club.

2.2.4.1  Supporting Communities of Practice Groups with CSCW

Schools and districts are organizations in their own right, and they too face increasing
knowledge challenges. The first applications of communities for practice have been im teache
training and in providing isolated administrators access to colleagues. There is a wave of interest
in these peeto-peer professionadevelopment activities. But in the education sector, learning is
not only a means to an end: it is the end producichools, changing learning theory is a much

deeper transformation. This will inevitably take longer. The perspective of communities of
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practice affects educational practices along three dimensions. Our system plans to reorganize

educational experiences #derdimensions and evaluate the effects through surveys:

1 Internally: We will organize educational experiences that ground school learning in
practice through participation in communities around subject matters within the system

and receive feedback from meers.

1 Externally: We will focus on how to connect the experience of students to actual
practice through peripheral forms of participation in broader communities beyond the

walls of the school, through blogs, teamPages and forums within the system?

1 Overthe lifetime of students: Our system will also serve the lifelong learning needs of
students by organizing communities of practice focused on topics of continuing interest
beyond the initial schooling period (.i.e. Agriculture and basic science, resfionsibi

good citizenship).

2.2.4.2  Sharing of Best Practiceswithin a Community of Practice

Sharing best practicesan be defined aa situationwhere two or more peoplere
required toor desire tocreate, rause and editmaterials or artifactshrough collaboraton or
cooperation Based orthe literature,whentwo or morepeople cooperate they are regarded as
pair, threefive members a groy20-30 members a clasiyndreds or thousands of peofibem
a community, a society has several thousamdsillions of peoplebut the boundaries of groups
are uncertain and socially groups form naturally and intentiondtbyvever, regardless of the
size of the groupmembers have to collaborate to learrshare informationin academic terms,
sharing best practicesay bei nt e r p r @datomofc@useoraopiid to be studied thorough
the providedcourse(topic) material.Learning can also occur when participgoésform learning

activities such as solving problenasmd other lifelong learning activitigdl6]. This may be
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achieved throughdifferent interactions, faet-face computer mediated or synchronous or not,
but thefrequerty of meetingvia joint effort or whether the labor is divided in a systematic way
eludes researchef$]. This research focuses on heoamputer collaborationencouragesharing
of best practiceamong collaboratori® a community of practice

A community of practice can achiewharing andre-use of best practiceghrough
computermediationcollaboration This can be viewed ithree elementsof the definitionthat
define the space of what is encountered under the label collabduadmeedge sharingoairs of
students and teacheharing through using multimedia and mulével across a virtual
community to develop a new culture across gatn@ns that involvesharing best practices
among membersThe developed community will explore the collaboration space aiong
dimensionsthe variety of collaborationscale(group size and time sparsharing best practices
to enhancere-usein the canmunities of practic§content generationhow usability affects
collaboration(user interfaces)and data integrityand privacy of the membersin virtual space

(system securiby]{1][16].

2.2.4.3  Collaborative Learning within Communities of Fractice

Researchiterature on collaboration learning hasscompassed wide range of meamgs
on what can be categorizedls learning.Scholars argue that inclusivelearning is any
collaborative activity within an educational context, such as studying a course matengirg s
course assignments. The term collaborative learners would then be more appropi&e i ]
other disciplines or areas sfudy, the activity is a joint problem solving and learning expected to

occur asa side effect of problem solving measurbg the elicitation fo cause or produce
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something as a reaction or response to a stimulus of somedtiméw knowledge or by the
improvement of a problem solving skills (performance, dominant in research onagesiti
learning [1][15][16].

Other theaes treat collaborative learning as a development perspectigesbiological
and cultural process which occumover the yars. However, acquiring knowledge within a
professional community is regarded as learning in most quart@sssuggests that ité entire
learningsituation the greatest common denominatofiis o | | a bratherthénilearning. This
raises twadistinct understandings diie term collaborative learning: whether itaigpedagogical

agent or a psychological process [1].

2.3  The Variety of Collaboration Scales

Most of the known collaborative empirical research results on effectiveness of computer
supportive collaborative work have been concerned with a small scale of two to five subjects
collaborating within a few hours [1], with mixesults. Some studies as mentioned in the
previous section create objects to evaluate in varying scales of user numbers: from 2 to 30
subjects, collaborating for segments of time from 20 minutes up to one year. For instance, most
empirical research on theffectiveness of collaborative learning was concerned with a small
scale of two to five subjects collaborating for one hour or so. At the opposite end of this scale,
the label 'computesupported collaborative learning' (CSCL) is often applied to sitstio
which a group of 40 subjects follows a course over one year. The findings of the former can of
course not be generalized to predict the outcomes of the latter andexseg[1].

Although in some studies computer supported collaboration work (CSGVdften

applied to situations in which a group3#0 subjects follows a course over a semester or a year
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this study has a minimum target of 33 subjects (i.e. to undercut the generalizing and reduce the
difference in empirical settings as well the divargunderlying theories) [1]. The notion of scale
has been the fABerlin Wallo [1] of <coll aborati
field, but its efforts fell in the eighties since research paradigms build on supposedly clear
distinctions beween fiwhat is socia and fwhat is cognitive . Thi s type of r
challenging based on tleausality of social and cognitive processegkich is at the very least
circular and perhaps even more comp{arretClermont,Barret and Bell 1991, P.50) Q1
Thus it is prudent to bear in mind that the proposed research parddigys to creata new
culture relying on the pwously known notion of cultureyhich implicitly refers to the level of
community or society. The new culture wilbnnecta membeiof a community of practice a
teacher student and farmer relationship where group leaders will be mediators of the sharing best
practices culture and not creators of it as often is the case in regular classrooms. Besides,
members will be regarded as peein the interaction process to ease and encourage
communication and allow easy flow information to foster true sharing of best practices [1].

On the issue of membership, this study will not focus on the question of how individuals
become members of a lamgcollaborative or cognitive learning community [1] since members
will be introduced through several communities of practice workshops who will in turn introduce
peers. After being introduced, the time spent by members on the system will be monitored and
the amount of content generated by users can be used as forms of the evaluation on the success
of the tool by classifying the data into two categories, relevant and irrelevant [1]. This is in line
with CSCW research culture, which is built around the uUspeocsistent representation of the
problem state mediated by some artifact (e.g. a shared visual workspace in groupware as altitude

meter in cockpit) and as an interaction memory (e.g. a trace of last interactions in a MOO
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environment). For this researatylture will be built around the proposed style of groupware or

as a virtual space community (i.e. FYFL cloud with the aim of having a grounded mechanism for
constructing a new way of sharing best practices among a community of practice) (e.g. a
communityof K-12 teachers) [1].

To encourage the users to contribute and to boost interaction, the use and learning of the
system will have a subordinated functional criterion for the success of the community where no
programming skills are required. However, eglownderstanding of the system to perform the
tasks of posting comments and generating content inside the community will be necessary [2].

Nevertheless, community of practice members sharing best practices-gelchers
collaborating to promote leaing within the community) will be developed with a péepeer
capability. However, it is also prudent to thinkf the tool for as a means for individuals to
collaborate with themselve¥he idea of the individual learning by explaining is fosteredim th
community since members could be learning by putting materials together to post on groupware
space[1][13]. The individual learning concept is in correlation WiturphyNguto, Bellenburg
and Baked sdividual machine learning research theory usedimgmarison operators to model
the construction of knowledge through challenge. The study could extend to fostering and
evaluating reasoning by investigating how monolograsoningeontributes to understanding the
cognitive benefits of collaborative leargithrough sharing of best practices among a community
of practice [13].

Furthermore, for the sake of this research, a group (a community of practice) is defined as
a unit or an individual as a group to lessen the magnitude of scale and move the ohservatio
the most appropriate unit of analysis [1]. This research utilizes a cloud based FYFL tool which is

viewed as an improvement of the current systems (e.g. the initial BB prototype system that was
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developed at the initial stages of the study to gathsigderequirements for a full system,
because it holds multimedia content as well as encourages user participation by allowing them to
be creative within the limit of the available features). The system is an improvement of the
current wi Kk i éneratidn yorums collaboratieentvol tap and has received support
from the 4H research collaboration system that is seeking an elaborate tool that is easy to learn
and use for novices. The use of the system will be simplified as far as possible but urayareq

few elaborated skills on some tasks. Still most tasks will require elementary computer skills
based on the results for the preliminary surveys of the targeted subjects [2].

The elaborated skills requirement activities/properties can be classfradlaagent for
learning in this case [9]. The goal is to identify whether using different media to enhance
collaboration will result in productive work as well as engage the user to spend more time
learning a preprerequisite motivation of the research

To boost sharing best practices, the study identifies2Kieachers and-HM as the
subgroups that will most benefit from collaborative interaction with respect to the science
curriculum and agricultural studies respectively. The main criterion for sfgpssabjects is the
acceptance of teachers an#éi£lubs to voluntarily participate in the study by willingly using the
FYFL system (cloud) as an environment for sharing best practices, which is a computational
model of complementary between quantitativel ajualitative knowledge on subject matter
content. On a larger scale, the study will focuses on teacher stadlabiration, whichs part
of our future work. The study will involve more defined tasks for a short period of time. Issues
that will requirea longer period of time to discover will be addressed in the second phase of the

study.
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The study will view sharing best practices as collaboration learning between two human
agents for a weltlefined learning task through a noble solid task on a sroalé $asis. For
example, posting an online lesson on a type of best practice is assumed to foster learning through
self-collaboration since users could be learning when viewing and add responses through

multiple types of media available through the tool.

2.4 Classification of Collaboration Tools

The groundwork of this research project identifted needfor a tool witheasyto use
and secure properties in order to encourage community of practice members to share best
practiceswith each otherExisting colldoration tools were surveyed in order to select the most
suitable tool or system that can be modified and tailored towards supporting various
communities of practice. The-K2 and 4H communities wer@re-selected as the main study
groups. The first step as to evaluatéools currently in use for collaboration, conduct a pilot
survey on usability and security, classify the available tools and then select candidates for further
study. The main criterion for tool selection is that the tools selectdd shailld be able to
support groupcollaboration. Inthis study we surveyed various tools from each ofttiese
categories; YouTube, wikis, blogs, Bulletin Board (BB), webOS (clouds), and Content managers
as listed in Table 4.1

The wiki environment category ofollaborationis depedenton text manipulation and
requires a bit of programming skills to share content. The HTML programming skills required
are for direct manipulation of text to create, edit and post best practices on the shared space. Part
of the pogramming in Wikis is haldd by HTML code unknown to most members of the

communityprompting fora simple way to share their ideas for best practices. Though widely
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adopted as a collaborative tool, wikis are popular among experts with some programitgng ski
and could be an impendent for adoption among novice users. This calls for an easy to use tool
with enough security features to encourage members to sharing best practices without worrying
of intrusion. Thus the choice for a wiki as a collaboration tookharing best practices among

its members would prove to be complicated for novice users who must overcome the load of
learningbasicHTML programming skills to be able to operate and share their practices within

the community. Thus wikiarea good endidate for collaboratigrbut very complex for novice

users.

Collaboration Tools Attachments Forum Blog Text SaaS PaaS laaS
Wikis X

Bulletin Board X X X X

Content Managers X X

(blackboard, Moodle)

E-mails X X

webOS (clouds) X X X X X X X
YouTube X X

Table2.1: Properties of collaborative tocdsailablein the virtual world

2.4.1 Computer Bulletin Board Based Systems or Forums (BB).

The BB category is where multimedia data can be supported and uploads with somewhat
easier mans than wikis. This is acceptable as a better tool for sharing best practices among
novice users compared to the wikis. For example, it is possible to post a video message on the
BB to share best practices without having to learn any programming <Rilisthe BB,
information can be shared and created with direct manipulation using icons and is the usability

environment is geared towards supporting novice users. The cost to have such an environment is
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not expensivethus could be run in virtual space. Inrocase, a prototype was created and a
survey conducted among-X2 teachers whether they can use such a tool for teaching in the
classroom if it were available. Without considering cost, 60 percent of the participants
responded that theyould use the tobfor teaching on condition that is usability was improved.
On questions regarding ease of usger than two thirdef the respondentaere classified as
novice useraind reportedhat our tools were easy to use.
2.4.2 Content Managers

Content management, @M, is the set of processes and technologies that support the
collection, managing, and publishing of information in any form or medium. In recent times this
information is typically referred to antentor, to be precise, digital content. Digital content
may take the form of text, such as documents, multimedia files, such as audio or video files, or
any other file type which follows a conteneldycle which requires management.

Content management is essentially geared towards supporting collaboration that consists
of the following basic roles and responsibilities:
Creator i the creator is responsible for creating and editing content.
Editor 1 the editor responsible for tuning the content message and the style of delivery,
including translation and localization.
Publisheri the publisher is responsible for releasing the content for use.
Administrator T the administrator is responsible for managuegess permissions to folders and
files, usually accomplished by assigning access rights to user groups or roles. Administrator may
also assist and support users in various ways.
Consumer, viewer or guest the person who reads or otherwise takes in cord#iat it is

published or shared.
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However, a creator, an editor, a publisher and an administrator can be the same person.
2.4.3 YouTube

YouTube is avideo-sharingwebsiteon which users can upload, share, and view videos.
Three formeiPayPalkemployees created YouTube in February 2005 [23]. The aoynis based
in San Bruno, Californigand use#dobe Flash Videtechnology to display a @e variety of
usergeneratedideo content, including movidips, TV clips, and music videx as well as
amateur content such asleo bloggingand short original videosndividuals have uploaded
most of the content on YouTub&though media corporations includie@S, BBC, VEVO and
other organizations offer some of their material via the site, a®fidue YouTube partnership
program[23].

Unregistered users can watch the videos, while registered users are permitted to upload
an unlimited number of videos. Videos that are considéoedontain potentially offensive
content are available only to registered users 18 and older. In November 2006, YouTube, LLC
was bought byGoogle Inc.and now operates as sabsidiaryof Google. Several large US
broadcasters, including CBS, NBC and Fox, already have similar agreements with YouTube
[23].

YouTube makes it easy for members not only to watch and share videdoaligdso to
upload their own content. However, the downside of the site is that it is riddled with pirated film
and music clips uploaded by members who do not own the copyright. This makes the site
unappealing for a host of best practices for commundfesractice since it infringes against
copyrighted laws. For example, some media firms, most prominently Viacom, have recently
demanded that YouTube removes tens of thousands of clips from the site that they own the

copyright for in the recent past. Btite major drawback for YouTube is that only it only allows
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sharing of data in videos format. There are other video sharing sites such as Revver offering the
same services offered by YouTulb@wever, YouTubdias managed to attraathugeaudience

of millions of users making it a default name of sharing videos online.

4 YouTube - Broadeast Yourself. - Windows Internet Explorer - T LY B o] 2D S
&) # [ith hip//wmyoutube.com — = o <[ & 42| x [[(=) ging ARl
 Favortes | S @ gre Contact Form (2) @ gre Contact Form. 8] Get Mors Add-ons v 8 Suggested Sites
& |~ | @ GRE: Contact Prometric Services: Testin... | &4 Hotmail - jnyamweya®ho... | (i YouTube - Broadcast ... il B L Page v Safety~ Tool: v @~
James Blunt, live from London. Tune in @ 1 p.m. (PT) 4 p.m. (ET) Close [X]
You Tul]e [ Search | | Browse = Upload Create Account | Signin

Join the largest worldwide video-sharing community! Spotlight Videos
Tropfest

Create Account ) Already have an account? Sign In The world's largest short film festival is now calling for
entries on YouTube. Watch to learn more.

Presented by: TROPFEST
Now showing: Recommendations

Shock - Tropfest Winner 2010
by TROPFEST

Personalized video re mendations
el ralize ations i

lly easy, all you have to do is w me back t
th recommended just for you! A\ W
PRODUCTION MEETING
Most Popular by TROPFEST
> ) A >
Done @ Internet | Protected Mode: On A v ®15% v

Figure2.5: Courtesy Wikipedia: You tube user interface

2.4.4 E-Mails

Electronic mail, commonly called email ofngail, is a method of exchangirgjgital
messages across theternet or othercomputer networksOriginally, email was tramsitted
directly from one user to anotheomputer This required both computers to beline at the
sametime, for aninstant messagingroday's email systems are based atomeandforward
model. Emailserversaccept, forward, deliver and store messages. Users no longer need be
online simultaneously and need only connect briefly, typically teraail serverfor as long as it
takes to send or receive messages.

An email message consists of two components, the message header, and the message

body, which is the email's content. The messag®lér contains control information, including,
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minimally, an originator'&mail addresand one or more recipient addresses. Usually additional
information is added, such as a sdbjheader field.
Originally a textonly communications medium, email was extended to carry imeitia
content attachments, a process standardizB#®2045 throup 2049. Collectively, these RFCs
have come to be callédultipurpose Internet Mail ExtensiofsIME).
Network-based email was initig exchanged on the ARPANET in extensions to File
Transfer Protoco{FTP), but is now carried by tif&imple Mail Transfer ProtocdSMTP), first
published adnternet standard0 (RFC 823 in 1982. In the process of transporting email
messages between systems, SMTP communicates delivery parameters using a message envelope

separate from the message (header and body) itself

To: bobi@b.org
From alice@a.or
Cear Bob. ...

To: bob@b.org
From alicef@a.org

Dear Bob. ...
A
|

Boh's MLIA

SMTR

Alice's MUA

_/

mx.b.arg
pop3.b.org

Figure2.6. Courtesy GoogleE-mail composition ath transfer in diagram.
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2.4.5 Cloud Computing

Cloud computings a type of computing that makes available shared resources, software
SaaS and information through the web processing to computers and other devices on demand
over the internet. In the cloud, useran only access services and have no access to details of the
technology that supports them becatls®e is deliberate separation between the novice use and
the details of the system information as they
them.

Cloud computing outlines a new system in service delivery and usage in IT services
based on the internet. It typically involves otleeInternet provision of dynamicallgcalale
and oftervirtualizedresources and a byproduct and consequence of th@kaseess to remote
computingsites provided by the Internggl].

Cloud services take the form of wblsed tools or applications that users can access and
use through aveb browsemimicking programs installednd running on a local computer. The
term "cloud" was coined as a figure of speech for the Interafd(ring to acloud looking
drawing used in the IT industry to represent the telephone anmbthputer network diagrams
which are a form ofbstractiorfor the internet network infrastructuré&a].

Currently cloud services are used to wdeli common software and datausiness
applicationsresiding on servers accessible through the web service. To make the services
efficient, it is important to focus aime key the key element of cloud computing is customization
and the creation of a usdefined experience. In this project, the communities of practice
members willprovide useidefined and customization feedback on usability and customization

of the webG3 (cloud).
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Figure2.7: Cloud computing conceptual diagrd@ourtesywikipedia)

There are many common centers and servers that support cloud computing infrastructures
to deliver services, which appear as single points of access to the users in neadofirtg
services. Mo s t of the servi cequaltwyoftserriceQoRr e r e
expectations i n agr sevioe level agreementBLAS). Salesfarog me r 6 s
AmazonandGoogle Fujitsuy, Microsoft, Hewlett Packard|BM andDell are the major players in
delivering cloud services to customers today.

Granted, there are hundreds if not thousawidirms offering cloud servicdsweb-based
applications living in data centers, such as music sites or social networks. But Microsoft, Google
IBM, and Apple play in a different league. Each has its own global network of data centers. They
intend to offemot just one or two services, but whole suites of them, with services including e

mail, address books, storage, collaboration tools and business applications. They are also vying
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to dominate the periphery, either by developing software for sphamnes ad other small
devices or bynaking such devices themselj&4].
2451 webOS Cloud
In general, the webOS cloud computing was developed for customers to reap the benefits
of computing services without owning an IT infrastructure by renting the camgprgsources
through from a thireparty provider avoidingcapital expenditureost benefit in the long run.
Our webOS is aimed at providing a platform for sharingt Ipeactices among a community of
teachers by usinguility computingmodel that is similar to how traditional utility services with
a subscription of for usage.
2.4.5.2 Components webOS
Client - Computer hardwarand/orcomputer softwar¢hat depend on cloud coming
for application delivery and is essentially useless without it.
Application- Software as a Servi¢®&aaS) delivesoftwareas a service over tHaternet
This eliminates the need to install and run the application on the local computers and simplifies
IT maintenance and suppoftdvantages of SaaS include;
1 Users can access commercially available software over the network when need arises.
1 Ease to manage the from a central location rather than going to every customer's site
1 Application delivery is closer to a oste-many model, inluding architecture, pricing
partnering and management characteristics
1 Efficient and quick way to update software, through a centralized updates eliminating

the individual downloads for patches and upgrades which take a long time.

Platform - Platform as a Servig@aaS)delivers acomputing platfornto offer solution services,

to support consumption if cloud infrastructure by sustaining cloud applications.
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Infrastructure - Infrastructure as a Servicéa@ - The platform eliminates the purchase of
servers, software, datenter space or network equipment by clients or users who instead buys

those resources as a fully outsourced service through paying for what they need only.

Software- Software as a ServicgSaaS)i This includecomputer softwar@roducts that are for
the delivery of cloud services, including mudtire processors, clotgpecific operating systems

and combined contributions.

2.45.3 webOS Key Features

Aqility - improves with users' ability to rapidly and inexpensivelprevision technological
infrastructure resources.

Cost - is claimed to be greatly reduced acdpital expenditures converted tooperational
expenditure

Deviceand location independencé user can access the system and its seruseg a web
browser regardless of thaievice ortheir geographical location as long as they haveaternet
connection and computing device. ipad,PC,smart phones etc.

Reliability i Improved multiple redundant sites are used, wimakes well designed cloud
computing suitable fdousiness continuitgnddisaster reavery.

Scalability T Possible througlprovisioningof resources on a fingrained, seHservice basis
near eaktime, without users having to engineer for peak lo&#sformancaes monitoredand
consistent and loosely coupled architectures are constructedwsingervicesas the system
interface. Performance bottlenecks overcome through for a large class of applications is data
parallel programming on a distributed data grid.

Security i Data securityis improved due to centralization of data. Security is comparable to or

better than under traditional systems, because webOS is able to devote resources to solving
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securty issues that many communities of practice members cannot afford. Furthermore, the
complexity of security is greatly increased when data is distributed over a wider area and / or
number of devices.

Maintenance - Cloud computing applications is easier, since they don't have to be installed on
each user's computer. They are easier to support and to improve since the changes reach the
clients instantly.

Metering - Cloud computing resources usage should be measurable and should be metered per

client and application on a daily, weekly, monthly, and yearly basis.

2.5 Minimum Security Requirement CSCWTools

Security is a prerequisi of a successful online tool. Security concerns can be a hindrance
for the success of any online system since us
assure them of privacy. I n August 20210and Ti me
itdéds redefining privacyo story about how peop
of how to share and who they can restrict shared access. The article articulates the willingness of
FaceBools users to share and over shardrom desciptions of our bouts of food poisoning
(gross) to our uncensored feelings about our bosses (not advisable) and credits this to the success
of the site. Thus far the company's motto has been to press users to share more and then reduce
this pressure if tomany of them complain. Because of tthaceBookkeeps finding itself in the
crosshairs of intense debates athprivacy. Thishappened in 20QTvhen the default settys in
an initiative called Facebook Beacon sent all of your Facebook friends updatepabzhases

you made on certain thiplarty sites.
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cloud

Beacon caused uproar among usenio were automatically enrolledl who received
occasioned a public apology from the FB founder and CEO, Mr. Mark Zuckerberg. Since
Facebook focuses on being a social networking site and not an educational site, many people
spend lots of time there and it is our hope that the FYFL cloud will appeal to students who could
spend most of their time participating in collaboration and deweémt as well as learning. But
due to the security issue, Facebook is getting ready to unveil enhanced privacy controls after
being admonished by the FCC for not adhering to the Electronic privacy issue due to their
revolving nature. The changes are fodiming on the heels of a complaint filed with the Federal
Trade Commission (FTC) on May 5, 2010 by the Electronic Privacy Information Center, due to
Facebookds frequent policy changes and tende

deceptive, lesthan intuitive.
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Cloud type

Properties

Services

Microsoft cloud
http://www.microsoft.com/en
us/cloud/toolsresources.aspx

IT Agility :

Cloud technology accelerates
your timeto-marke and
empowers your team to respo
quickly to changing business
needs. Windows Azure public
cloud platform, for additional
scale and efficiency whenever
you need it.

Elasticity:

Increase and decrease resour
use with a wave of your hand
through seHsenice,
automation, and cloud
infrastructure.

End-to-End Management:
The cloud management is at t|
command center. Cloud powe
means management across
physical and virtual, on
premises and off premises
cloud environments and deep
into the applications theralves
IT Datacenter Efficiency:
Cloud power means driving
down operation costs by
automating the management (
datacenter resources and
knowing exactly which
resources were used where.

Tools & Resources
Windows Azure
Case Studies

White Papers
Videos

Cloud Conversations
Blogs

Video + Audio

News

Social Data Storage

Google cloud
http://code.qgooqgle.com/appendin

Centralized administration:
The cloud manages all
applications of the company
without any involvenent of the
company;

Reliability and support:

The services are reliable base
on service agreements with
developer support guaranteed
Secure by default

Only authorized users can ha
access to the services and
applications.

Cost: Reduces costs for use

Tods & Resources
Case Studies
White Papers
Videos

Cloud Conversations
Blogs

Video + Audio
News

Social

Storage services
Printing services/
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http://www.microsoft.com/en-us/cloud/tools-resources.aspx
http://www.microsoft.com/en-us/cloud/tools-resources.aspx
http://code.google.com/appengine/

and one pay for the services
they are using i.e. the cost is
cheap but you only pay for
what you use.

Enterprise features:

Though it has not been
implemented yet, Google
intends to provide SQL
databases services through S
in its cloud at a cost.

Stoneware **FYFL cloud Agility Tools & Resources
Improves with userstdity to 1 Windows Azure
rapidly and inexpensively re 1 Case Studies
provision technological 1 White Papers
infrastructure resources Videos
Low Cost Cloud Caversations
Reducectaptal expenditure | Blogs
Deviceand location Video + Audio
independence News

User can access services and Social Data Storage
the system regardless of the | Tools & Resources
geographical location and Printing services
device computing power so | Private cloud
longeras they have internet
connection through a browser
Reliability

Redundant goo idisaster
recovery

Scalability

Performancés monitored,
performane bottlenecks
overcome by data parallel
programming

Security

Data security improved due to
centralization of data.
Maintenance

Applications is easier to
support

Metering

Measurable and should be
metered per client

Table 2.2 Types of cloud and cloud services
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http://en.wikipedia.org/wiki/Agility
http://en.wikipedia.org/wiki/Cost
http://en.wikipedia.org/wiki/Capital_expenditure
http://en.wikipedia.org/wiki/Device_independence
http://en.wikipedia.org/wiki/Reliability_(computer_networking)
http://en.wikipedia.org/wiki/Disaster_recovery
http://en.wikipedia.org/wiki/Disaster_recovery
http://en.wikipedia.org/wiki/Scalability
http://en.wikipedia.org/wiki/Computer_performance
http://en.wikipedia.org/wiki/Computer_security
http://en.wikipedia.org/wiki/Maintenance
http://en.wikipedia.org/wiki/Metering

The 38page complaint asks the FTC to compel Facebook to clarify the privacy settings
attachedd each piece of information we post as well as what happens to that data after we share
it [52]. Since our system mimics Facebookds
security and privacy rules based on our adopted security framework in iimeEl@ctronic
Privacy rules. Also, content posted by users cannot be shared to peers before being reviewed by a
group leader in order to prevent the sharing of raw, private, or sensitive data by users. With the
addiction for easy privacy management, usdgtsbe required to provide minimum information
when signing on inline to avoid the sharing of sensitive information by ensuring that default
settings stringently hide information

Cain andSeals, 2010performed a study of social networking for educatlgourposes
andgathered data from a group ofIR teachersThe researclassessetl e a c reactios and
feeling about social networkingnternetsecurity, online teacher support environnsertd their
computing efficacyThe researclexaminedwhetherteacherscould utilize any systemwithout
being assured géroper securityThis studyrevealed that 90% of the teacheid not want to
interact in some ctine environments based a@echnophobia. IiiRetelling the Story: Official
Tales of Technology and lded St ar t T e a ¢ hogArzsl @rikah eletdilsnhowp theo b i a
United States has invested in eduaadiotechnology and nourished thesthusiasm to infuse
computers irk-12 classrooms since the early 90s through various technology policy initiatives.
Howe\er, the Digital Divide and differences between the expected and actual technology use in
schools still existslespite strong efforts to increase thisusage tendz u6s anal ysi s i
federal constructions of technology in comparison to the expeseand practices of Head Start
teachers using technol ogy. He presents findi

compare the official tales of t e dhatpaditipatgdy wi t h
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in his study. The studfindings s@gest overlaps and disconnects between government rhetoric
and the | ocal l evel practices on fihow technc
teachers act on these federal constructionso
disconnects cabe eliminated by acknowledging different faces for technology learning among
teachers [12]. This study takes into accounthe technology gap and lack of computer skills
among members dhe community of practicen order toensure that it is accommodatiagd

easy to use to a wide range of user especially the self repmvext usersin theinitial stages

of this study our preliminary work focused on how to overcome technophobia, protectsm
virtual spacewithout exposig to dangers of online piators, and bullying activities. We
designed prototype of the syste(BB system)and conducted preliminary studies with teachers
in North Carolina and Georgschools on the likelihood of using the system as a main teaching
tool if were available. Out ahosesurveyedover 66% of them favored the system and indicted
that theywill use it if it were availablen the condition that it had enhancedability andwith

an assurance of priva¢g]. Thus,the proposed=YFL cloud system is an improvement of our
initial BB prototype andwith enhanced securitselying onan evaluation based an security
modelt e r me d fraaneworR #@r evaluating storage systeacurityy [Error! Reference
source not found]. However,our main focus iusability We hope to provide aattractive
desktopanddashboardiser interface witlappealing look that can be used interchangeallye
usability experts assessment categorizesyiséem s one with anappealinglook and secure
dueto our adopted securigvaluationframework.But, issues of privacy in the World Wide Web
are fully addressedhrough key security measgreauthentication, supervisiprsolation and

data protectiorthrough encryptiorio the satisfy the minimum requiments of a secure online

system[17].
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2.6 Users and Wer Experienceswith CSCW Tools

A preliminary study conducted b$ocial Networking Teaching Tool#A Computer
Supported Collaborative Interactive Learning Social Networking EnvironmerK-ft2 in the
spring 201Q surveyed33 teachers in North Carolina city schools witHetént backgrounds and
levels of educationusing a forum basedorototype system. Thesurveyedgroup filled the
usability survey to express thaxperience®f the system. The resultgere encouragingvith
70% of those surveyed felt thatforum type virtual tool will be good foK-12 education and
expressedonfidencein usingthe proposed todb teach if it were availablelhe details of the
study arepublished in detail in chaptdrsection 4.6 of this dissertatiofio confirm and validate
the preliminary resulighis study extends the previous stuahdfocuseson providing a secure
anduserfriendly social computingenvironment for a communityf practice tocollaborate, learn
ard share best practiceshe proposed systemwill provide improved usability, better support for
group social networking, security of community youths, and a repository of digital cohseat.
cloud based system we will also be able to provide Infrasteielsia service, (laaS), Software as
a Service (SaaS), and Platform as a Service (PaaS) to support the diverse needs of a broad
community of practice.For the success of the system, the e apidi@n will weigh heavilyon
the adoption and usability of énsystemUsersevaluate the system, ga theiropinionsand
suggestiongor improvement. The opinions were incorporated into future designs as changes to
improve usability of the systenmlo ascertain improvements usabilisurveys basedwere
conductedon the enhanced system and its results published as part of the contribution of this

dissertation.
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2.7 ResearchObjectives

This researchconcentratd on reviewing computer collaboration literatusairveyed a
dozen onlinecollaborative tools, selestl the mog favorable CSCW toofor our targeted
audience, developed it into a community based tool, and conducted usability surveys and
acceptance test with the target user groups. Before conducting a usability and acceptance test, we
developeda minimalist tutorihkand survey forms to gather wusers
responsesThe uses feedbackwasuseda basis to determine whether this tool was usable and
recommendd it for a community of practice for sharirggst practicesTherefore, the usability
and acceptance test evaluations are a guideline for improving the user interfaces and
management models to promote online collaboration and informal learning in a social computing
way.

Reviewing CSCWiteratureprovidedvaluableinsights on how to enhanceollaboration
within a community of practicean emerging field of social computinghus,for members to
collaborate the adopted tool should be easy to Astngitudinal study was employed to
facilitate that this research focuses on usability and gathelata that will have an impact of
usability. A longitudinal study involving more than 30 subjects was conducted instead of a one
time study to court high significance. The study proposed a group managementThedsldy
proposed a group managemembdel and conducted usability studies gathedata that will
haveanimpacton usability, analyzed it, and proposed a group management model that is easier
to use and user friendly compared to the existing one. Longitudinal usahitigswere used to
gain detailed insight into the adoptddol, its applicationsand highlights. An online group
management model makes our resedlistinctive from previous ongse. the standard is a one

time of study of 25 individuals mostcomputer collaborative worgtudies conducted ovshort
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periodsof time length). More distinctive is thamany studiesutilize prototypes with limited
features but this research will be conducted using a fully developed system. Further, no work
has been found that use<laud for social computinggollaborationand unstructured learning;
sharing best practices within communities of practice. 4-H groups as well has no
documented model for managing self replicating and sustaining online giitngpfew available
studieson sacial computingdeal with specific problems$ut do notfocus onhuman studies
usability, acceptance tests and a model to aid administrators in managing self sustaining online
groups. In this study, we provide novel modelto aid group management especialivhen
moderatingcontent generation and publishing fromgeoup with thousands of usespread
across various continents

Apart from the proposed group management model, the stadyonducted in three
phasesA survey was conducted thédcused on usablility. In the first phasewe performed a
usability surveyuser experts that examined the usabilityarious available tools and proviia
feedback on which is the most suitable to be adopted for the purpose of suppoaimganity
of practice to sharbests practices. In the second phase toolwasinstalled and modified to
meet the requirementnd need®f the target user grougge. 4H club memberns Once tool
modification designsvere complete, a minimalist tutorial and survey forms were qregp for
the purpose of gatherifgedbackfrom the user group by conducting usability and acceptance
testandconcluded with self reporting survey responses on usability. Theepelfted responses
obtainedfrom usersare key in validaing the tool and dfer insight tothe viability of usinga
cloud as a tool for sharing best practices within communities of prdcéc®r novice computer

user3. This datais utilized as foundational to thee-evaluation and redesign of this work in
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effortsto supportsharing of best practices, collaboration and unstructured leaamiogg 4H

groups n and as a motivation for the implementation an online group management model
Although security is a kefactorto be considered before adopting an online collaborative

tool, this researcldid not focus on comprehensive securibut will tie the proposedgroup

managementodelto be complimentary securityfhe other securitfeaturesfor the entiretool

to make it tenable areutlined in the chapter. ZIhus, for the expe t 6 s s ur vmess, t he

minimum security standards thaguaranteesmemberssafety online, and mandats that a

validated adulteader must approveé mi nse of dhe system for required purposes once they

are enrolled smembers of a community of ptaze group This researclalsooutlines a model

to enable users join groups correspondent with their spatial lodaligddition,each group is

assigned a group leader moderatorsvho must preview allinformation postedby members

before approvalor public viewto curb bullyingcasesandembarrassmengshasbeen the case

on social network site However,once thelist of memberggrows to thousand®f usersfor a

particular groupit is prudent that new groupsill emerge. The new groups aneandatedo

have a moderatoby the systemwithin a group or locality. Thysto ensure that nothing is

bypassed in terms of vetting new members r@viewing ofall informationbeforeshaing to a

group or all groups, whave proposed Universal Quadraniotiel a gaeric algorithm model

that extend the Quad tre€A quadtreeis made of nodes anehch node represents a bounding

box covering some part of the space being indexed, with the root node covering the entire area.

Each node is either a leaf noden which cag it contains one or more indexed points, and no

children, or it is an internal node, in which case it has exactly four children, one for each

guadrant obtained by dividing the area covered in half along both -alkesce the name

algorithm to aid manageusers and groups of groups in a feasiwkey in correspondenc#o
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me mb epopslation and spatial locality crucial in maintaining a safe online collaborative

environment
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CHAPTER 3

Research Outline andStatement of the Problem

3.1 Research Outline

This chapter introduces the research problem, the hypotheses, and the research questions
of the study. It also elaborates on the characteristics of the empirical/experimental research that
are general to all studies, which will be dealt with in detail in thessquent chapters.dttlines
the research problems, the arising querieshtipotheses addressed by user studies and describe
the characteristics of the empirical research with qualitative data. The chapter further outlines the
study questions fosing on usability, user acceptancand propose a model for creating
sustainable groups that are self managing and adaptive while supporting ease of use of the
system by novice users in a synergistic way. The empirical methods used for requirements
analysis apear in later chapters. However, the methodology aims at validating a collaborative
tool as a perfect tool to support informal learning by conducting an expert evaluation followed

by a usability and acceptance testthe targetiser population.

3.2  The Collaboration Tool SelectionProblem

There is need fomembers of the communities of practigeg. K-12 teachers) taise
virtual space effectively in accomplishing the go&a sharing the best practices. As online
community, sers should be empowered tiize cyber space to full potential using tools that
suit their needsHowever, arrenty both informal and organizeeducational group¢e.g. 4-H
and K-12 groupg have no timeand littlemotivation to learn new togland most do not have the
expertiseto developand refine tools thagervetheir purposeCurrently there is no such universal

tool that can serve theeed of a group and communities, motivating them to share best practices
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by being easy to use, learn, manage s@cure. The goal ofthis research is to identify and
evaluate online tools, seleor developa more viableone for a particular user population,
performan acceptance teft validate the tool for thetendeduser populationThe second goal

is to propose a usability model to gpapt creation of sustainable groups that are self managing
and adaptive in virtual space basedn Computer Collaborative Supportive Work literature,
genetic algorithmsand data structure algorithihe selfregulating and sustaining group model

is aimed &improving the management of users and their postings. The model is necessary
because managing large numbers of groups for administrators is a challenge especially if this
collaborative tool has to avoid the pitfalls of Facebook of fictitious accountsaamgosts.
CSCW entailgailoring and evaluating an existing tool with users (e.g. SharePoint (wiki), KxNN
(forum), or emailg with an aim of using it for a purpose that it was intentioned for by the
designers. Therefore, before any CSQWols are puposely deployed for use, an expert
evaluation should be conducted to ascertain the sneédhe user population and extract
requirements for developing the it further su
it highlights the needs of noviaesers within a selected user group and provides a platform to
address them to underscore the fact that most cyberai@bmed at serving professionafsh
significant computer experience. We conducted user population survey orHthend K12

g r osuwhichareour targeted study groups and confirmed that most membersegadirted
themselves as are computer novices and are likely to have technopiebmaill perform
usability evaluations with the targeted user population in an effort to redudecmophobia

that our application couldause Our evaluations will ensure that the tool supports novice users
and is easy to use and learn for our target populafius.study will collect qualitative data from

4-H members who are the potential usershef cloud tool by developing a minimalist tutorial
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and using it for evaluating the usability acceptafarenovice users. Théeedback from our
usability experiencevith 4-H content development and educateil provide an insight to the
basic needs for amirtual community cloud for CoP users and reinforce the effectiveness of a
minimalist tutorial developed as part of this research to shorten the time limit and the efforts
required by novice users learn and utilize a tool comfortably without undergoreguéar

manual system training.

3.3  Research Approach

The sevemmain goals of the study are:

(a) Select an appropriate tool for CoP to share best practice for available utilizing an
expert inspection and feedback report

(b) Reconfigure the tool to accommodate theerugroup in accordance to software
engineering principles

(c) Developa minimalist tutorial for the redesigned tool

(d) Conduct a usability and acceptance test with the test group before deploying the tool

(e) Introducsnewand enhance technical skill® novice conputer users

() Encourage users to adopt the use theud tool for collaboration instead of
traditional methodsand

(g) Suggesiand provean algorithmbasedmodel to improvecreationand management
of groupswithin a collaborative toolith simulated results.

To gather data on the usability and effectiveness ofctiiaborative environment,

experimental participants perfoetha series of taskand & the end of thdist of tasks;they
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completel a detailed survey questionnaire to provide feedback on theirierpes with the
system.
3.3.1 Phase I: Requirements
Phase Irequirements are gathered based on the available system. Themoagih
usability and seurity inspection and analysis wesnducted on the existingols/software using
ascenariebasedapproach.
3.3.2 Phasell: Prototyping
Finally, the ushility and security of two bestated tools are evaluated empirically
throughinspections and scenasidased analysis. The resukads to the requirements for an
iterative design and development work the desiral@ and usable community of practice tool
needed foPhase II.
3.3.3 Phase IlIl: Comprehensive Evaluation
A comprehensiveanalytial and empirical analysis gaugs the success ofthe
collaborative to support informal learning among CoP groufdse process includes a
comparativeexpertusabilityinspection othe selected tookYFL systemfollowed bya detailed
study usingqualitative and quantitativeoutcome measures. Thexpert evaluatiorstages are

tailored to produce resullsading tothe research questions ondéd in thisdissertation.
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Figure3. The FYFL Acloudd devel opment system

3.4 Research Questions

In the first phase of thetudy, weinvestigate the possibility replicatingCoP groups
online byadopting collaborative tools wirtual space as welsexplorel a model for the self
sustainability ofusergroupsfrom user interface group managemesability standpointin the
next chapterthe findings will lead to a comprehensieport highlightingthe positiveresponses
supporting theadaptation ofonline collaborative tools by informal learning user groups. This
work will investigatethe fact that a cloud based collaboratieel will be effective, efficient and
will provide user satisfaction for novice usensd outline a self sustaining group management
model(QUM) asmore efficient and effective in administeringline groups compared to ad hoc
list based system
A. How canwe foster informal learning by addressihg key usability issuethat hindemnline

collaboration amon@oP user group.g. K-12teachers and-H club members).
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3.4.1 Technical Skills

A usability expert report on»asting collaborative toolswvailable forCoP to collaborate
and foster informal learningshows thatusers needadvanced technologal and some
programmingskills to participate effectivelyin this casethe original collaborative tool that was
used to gather preliminary datt@m the potential e groupwas ratedi e x p e r t user
from a usability standpoint because it requireBITML coding skills for users toeffectively
participate in sharing best practices. The programming requirement excluded a high percent of
user group membersonsideed novice or beginners W less techical computingskills. In
responseo theusabilitylimitations, a FYFL cloud basedool was designedlhe usability expert
group rated it aflexible and easyo use. It also cato support multimedia artifact3hus the
enhancedvebOStool (t h e A)addeesssitie usability issuesencountered in the phase of
this research. We addressed the requirememhpoove usabilityfor our planned user groups
(e.g.4-H andK-12 CoP user groupsand increase the motivatiomang users by simplifyinthe
means of postingnultimedia information without needing any programming or advanced

technical skills.

3.4.2 System Support of Usability
Most toolseligible for sharing information among members of communities of practice
(i.e.K-12teachers and-# club membersrely on direct manipulation of text to create, edit, post
and shag with other memberas revealed by the expert survey information. On the other hand,
the majority of theusersdo nd have the capabijfmeans to controhnd monitor post as well
regulate thegroups, makingnew posts from membees mustseefor all members once posted

This extends thausability feature for public social networks of sharing with moderation, a
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dangerous trendf bullying which resulted inoss of lives in pastvhich should be negated in
this case. The loss of lives attributidsocial network sites is @wn sideof social computing
and is asaresult of bek of screeningg f U sfermation beforegyoing public thus making it
visible for all memberst an instancel he loss of lie problem should be addressed and solved to
avoid further lossesOn the other hand, thpotential collaboration toolsequire advanced
technical skills ¢.g. a bit of programming ski)ighat can be a learningurve for some of the
selfreported novice usera/hich are the bulk oK-12 and 4H community of practicenembers
This skills requirement is attributed to decreasetivation to participate in the sharing of best
practices.Thus, it is our hope thatetfanalysis ofhuman studiegatafocusingon user tasks and
acceptance test with potential usefsheselectedYFLficl oud o environment 6s
usability,cybertrust andsecurityto motivated-H club members to participate, share andse

best practices.

B. What arehe most likely factors that will discouragellaborationramongCoP members (e.g.
4-H club membersin performing creations, editing, commentjgd reusing best practices
among themselvemnline?

3.4.3 SystemSupport for Novice Programmers
Prior to scripting languagetechnical software design tools that produce what you see is
what you ge{WYSIWYG) and HTML coding wereghe only programming languagavailable

to decompose data into useful information onlifibis method excludea huge section of the

population from contributing toonline learning since theysef imposesthe necessary

programming skillsIn this study we focus onvirtual methods to support novices in artifact
sharing onling without the necessity ofearning ay HTML, other coding language or

advancedprogrammingskills. Our research emphasis is on providing a framework for sharing
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best practicesfor 4-H club memberdy addressing the prawhs with the current HTML wiki
based,systemsenvironnents that requiraisers to haveprogramming skillsin order to be
productive By reducing thecognitive baggage of learnirfgow to programthrough the support
proposedpur aim isto motivate novice users to participate in sharing andgsieg bet practices
amongsthem The proposed system (i.et.ebOSA ¢ | ¢ adadpts a windovbaseduser interface
whereprogramming skillare notnecessary to participat Thestudy will use a task performance
and analysis methot gather evidence of the suitability of the systemnovice usersOnce
adopted, theroposed systemwill effectively supportollaborationand motivate 41 members
to shae best practices amqpfomoteinformal learning.
3.4.4 Skills Requirements for Reuseor Share BestPractices

Learning HTML coding and a bit of webrggrammingis a tedious process that takes
some timeand is a discouraging facttor nontechnicalentitieslike K-12 teacher and-H club
members Thus, a system that requires programming skills is a direct hindrartbertofrom
being active in sharindpest practies within the community group$iowever, ceating an
accessibleool thatlessenghe programming skillgsequirement for users before they can actively
contribute will motivate novice members to participaile a wide spectrumThis notion is
supported by aeedback from K12 survey participantsni the initial survey with forunbasd
Bulletin Board prototype tooln initial survey, majorityof respondentgxpressea willingness
to reuse and share materialshwit p e e r s  usabilityimgoves. ® b £ 6 a d o pctoedd t ool
b as edo hab Yrrehhanced usabilityas shown by the analyzed survey datad can
extensivelybe usedto supportre-use behaviors obnline groups. In addition, we propose a

model to enable administragsnd supervisorsasily monitor self-sustaininggroups The model
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extends a quadrant tree algorithm to include the user interface and a spatial locality of users in a

simple and synersgtic way as discussed in detail in chapter four.

3.5 The Group Population Problem

Managing4-H members spread acrasstate is challengingnd is considered an N (
computational complexity theory, the complexity classddmplete (abbreviated N€ or NPC)
is a class of decision problems. A decision problem L iscbiplete if it is in the deof NP
problems and also in the set of HBrd problems. Although any given solution to such a
problem can be verified quickly, there is no known efficient way to locate a solution in the first
place; indeed, the most notable characteristic otbiApleteproblems is that no fast solution to
them is knowh complete problem especially when it is compounded with the membership
anonymity problenwithin an online environmento address the anonymiproblemand ensure
that there is accountability in resouraese, a formal model to manage resource allocation and
allow administrators to effectively navigate and locate resources within the sgstecessary
For examplejn a discussion forunt is easy for an individual to moderate 100 members in a
group, butintractablefor a single administrator to achieve the same reguhe group growdo
10,0000r moremembers within a spatial localign an online environmenthus, b moderate a
topic or a discussion among thousands of memfrera various localitis and address the
member anonymity problerby a single administrator ian NP problem without an exact
solution. To address the problem, we proposeodelthatis effective in managingegistration
of new members, managinggistered members through anpaimted group leadem an
efficient and easy way. The proposed solution is a generalizable model which takes into account
the fact thatit is overwhelming foran administratorto manage an online group when a user

population exceesla certainthreshold(P). Our major assumption was that is that with proper
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usability and group size management, the user anonymity problems will be reduced to minimum
|l evel s, which wil |l significantly improve the
thecurrent sgtem whichdoesnotf ocus on moni toring and moder at
case there ismainflux of member subscription with impressive results compared to current
solution.
3.5.1 The existinggroup managementmodel

To validate our model, weaseal our analysison the current solutiomhich is intractable
The solution wastaticand was implemented aslist (data structure) with alinemberdisted
without a proper way of association themgmwupst o val i date wusersodo i den
anonynity problem in our cloud test bedhe current model is 100% dependent on the
administratorwho creates user accourdasid assige registered members to specific groups
manuallyto limit the introduction of fictitious account3his methodwas recommendedind
efficient for managing groups with a small number of useits known abouti(e. N <= 1000
but is intractable and inefficient for a bigger N (i.e. N > 10000). Thus,model extends the
existing modeby introducing aself purporting and sustainingayp element in managing online
groups without compromising the user anonymity.. We achieve this by linking or associating
group formation and organization to geospatial locations. Limiting anonymity and fictitious
accounts within an online tool isiportant for the success a collaborative tool to foster informal
education among members of communities of practice.

To overcome théig highly intractable problem of managing a large N N.e10000Q
limitation on our earlier solution, we initially suggestedusion for managing groups of groups.
The solution involves listing/creating regions based on the political boundaries and alignments in

the United Stateserving as pilot study regioithe four regiongare(North East, South, Midwest
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and West)which the cornerstone and further delaminate the rest into statescountiesbeing

the smallest management unitdis is a practical solution, however it has it has discrepancies.
For example, some counties may not have clubs and will lead to dummy clubst\witobers
andaffectingthe search process when il greater. Thus, it makes it an inefficient solutiongor
largegroup problemA further complication is thahe formation of groups and management of
posts is entirely depended on an administratogagiien manuallywhich isan impractical task

for an N > 10000 even considering having many administraitsis. manual processill slow

the group formation process as well limit sharing of information on the cloud forum. Therefore,
this is not an optimadolution for thelargegroup problemWe have implemented @lor coded

interfacewith plans to automatthe process or aid in the process of creating sefigsting and

sustaininggroupd he sol utionds prototype is illustrate
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3.5.2 The Existing Group Management Solution

TheUQM (Universal Quadrant Mode$olutionimproves the current adel by providing
a way to allevigt he fictitious me mb e res delf pudpartingpand bl e m
sustaining groups. The model allows vetting of memberships by associating applicants with
spatial locality groups as well provides a graphical interffor easy management of those
groups.

The algorithm in addition addressthe membership anonymity problem, perpetuates
new manageable groups within a spatial locality and assed¢ree with the original group

once a certain membership thresholdesched within a specific quadrant or region.
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Managing individuals, groups, and groups of groups geographically (globally) in a less
costly, manageable, predictable manner isddfplete problem without an exact solution.
However, the proposed set theoryagrant universal model (QUM) simplifies the management
of individuals, groups, and groups of groups spatialyd overcomes overlapping of
memberships within groups.

The system willprovide support to easily isolate and remove threats to the group
members(e.g. fictitious post and other threats). The model aims at facilitating moderation of
member sdé posts to ensure security and accurac
The systems automatically splits the regions into four and in eable oktv regional groups has
a leading node to moderate or lead the region once the population exceeds a threshold value; at
this point the system issues a basic alert requirement for the new administrative nodes.

The QUM is based on spatial location ankiesinto account the populati@ount as a
factor and is cost effective since it eliminates the imbalance of allocating administrative training
resources for new administrative nodes in evepality regardless of the membership level.
Thus QUM is an or@nized and well structured modadat introduceszones (quadrantsp
manageusers spread across the world or acfa@statesand numerous countige an easy
conceivableway. Eliminating imbalance of allocation of resourcesaislaunting task in the
exigding statecounty physicalsystem. The model was developed in consideration with spatial
locality of member groups. It ensures that neighbors are next to each other for actual identity and
security of other users. The new members are verified by thecekdtainistrative node that is
charged with accepting (admitting) new members with a seconded vote from a currently existing

node.
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Therefore, QUM is a necessary and sufficient model to lower training costs,
accommodate high population, and eliminate fmtis memberships. The model is tractable and
complements the statounty based management mesdgstem by allowing moderation of posts
and contributions The statauntry model is not cost effective in less densely populated spatial
localities and on a tger scale, to train individual on a national level on a county by county basis
will require thousands of sessions and is inconceivable. However, QUM will utilize the
population and spatial locality of members and proposes an easy method to suppantthsers i
navigation of the cloud environment and locating of resources (or finding resources effectively).
QUM also maps out the most populated areas anddesomstraining administrators analogous
to the population density or membership count. Thus, deaselysparsely populated areas are
adequately and equitably allocated management resources irrespective state, county or region

without any disparities.

3.6  Hypotheses

For community of practice group§,e. the 4-H community to collaborate successfully
in virtual space, they mustave aorum toshare informationThe FYFL environment providea
framework for themto express ideas realisticallyy supportingvarious types of media It
incorporatedeatures that are paramount for sharing quality informatith ease through the
use of templates. To validate tlease of usewe conducteda series ofparticipatorydesign
studies scenariebased design, qualitative evaluati@md usability analysiand data collected
by meas of usersurves (i.e. task analys surveyson how easy it is to post and comment on a
practice relying on th&ool features)

Using simple tasks with the aid of a minimalist tutorial, ssel rely on templates to

accomplishsimple task of sharing best practices by simply clickingms on the screefi.e.
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memberscan uploadraw artifactsfrom various electronic storage spacesnbyuse selectign
The templatesare part of the design schemesigpporteaseof useby ensuring thatesulting
presentations will be standaftdm all membes. The empirical study will focus on thesability
of the tool(i.e. the user interface among various potential user groups with an emphasis on
noviceusers and group administratprghis researclproposecda group management modsith
features that sumpt self-purportingand sustaining groups

This researcladdressethree research questiolsted below thateverage the hypotheses
that were tested at the end of the study. T$tady survegd a dozen online tools utilizing an
expert rating scale and seled the most appropriate tool to lbedesigned according to CSCW
guidelines and badopted by a community of practice for sharing best pra&iefre adoption,
a usability and acceptansarveytestswas conduced relying in parton the effectivenessfoa
minimalist tutorial developed at the beginning of this study. The tutorial edabgers to
accomplish the assigned experimental tasks and facilitate data collection through soirveys t
validate the tool. The survey requdrasers to accomplish simplasks on the virtual tool and
providefeedback of their usability experienteougha survey formAt the end of the studyhe
usabilityand acceptance tesiirveydatawasanalyzed to test theypotheses of the research.

The data collected during the expnent and through qualitative observations and

surveyss presented in consecutive tables aftfter statistical methods.

A. Hypotheses I:Performance
HAL: Participants will be able to accurately complete the tasks within the bench mark times
without havirg any errors.
HA2: Noviceu s ep & rdt i onill piedhstow tmes and more errors that expert users in

completing the same task list of posting artifacts.
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B. Hypotheses I: Usability
HB1: On average, the participants will be more satisfied using tHe_R¥ol to collaborate
than without.
HB2: There will bea significant differenceamongevaluationsof participantsand on the
overall satisfaction and ease to use
HB3: There will no significant differences betweearficipantsself reported feedback on
usebs ratings on visual qua.lity and organizat|
HB4: The moralefor opportunity for online collaboratio@among potential userill change

significantly

C. Hypotheses II: Technical Skills and Technophobia

Theficlicka n d  ptyesinicaporated in the webOS tool wilimplify the creation and
sharing of best practicgmtential users i.el-H members.
HC1: All participants completing the tasks will have improved technical skills by posting
artifacts on the webOS collaborative too.

HC2: All participants will have amcreasediser confidencen onlinecollaborationand reduced
technophobia interacting, creatiagd sharingrtifactscapabilitiesonFYFL tool.
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CHAPTER 4

Design andimplementation

This chapter outlines into detail, thgseemimplementatiorand refined requirements for
the development of the system based on the initial requirements analysis. It also includes the
details of the BB (KxNN) prototype system that was created in the initial plodsleis research.
The implementation has been outlined with Unified Modeling Language as an cbjeetted
design standard to capture requirements. The chapter gives an overview of a model and user
environment to complete the desifpr the FYFL cloud andhe implementation detail§he
chapterconclude by outlining simulation resultdor the UQM group supportive modethich
creats and manageself purporting and sustaining groupdine
4.1 Case Studies: Initial Phase, Phase I, and Phase II

We approached the project by identifyingumber of tools that were suitable for CSCW
to support community of practice to collaborate. We adopted the evolutionary prototyping to find
a suitable tool that will be easy to use and learn among novice users. Evolutionary Prototyping
used herein is qugtdifferent from regular prototyping and its main goal is to build a very robust
prototype in a structured manner and constantly refine it. Thus, an evolutionary prototype is the
foundation of the main system whereas the new system is a product of imprmsevh the
initial system based on new requirements and changes from users [23]. This process allows a
continuous refinement of the system and is be
understood all the requirements and will build on those wedlerstood requirements while

adding features as they understand the requirements more.
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Figure 41: The prototyping Mode{Courtesy Software iigineering Theory
and

Practice S.L Pfleeger and J. M. Atlee)

One advantage Wi EP is that it can implement all the features a user wants but on an
interim basis with minimal functionality and could be used in service till the system us delivered.
At the same time, it allows developers to develop parts of the system that thestamtibetter
without worrying about those they understand less unlike having to develop the whole system
with all features.

The partial system is sent to users for testing as users work with the system they find
missing features of make requests throdghdback to the developers who have a chance to use
the feedback/requests together with their expertise and employ sound configonatiagement
practices to change and update the requirements, update the design, recode and retest.

4.1.1 Initial Phase: YouTube - KxNN (Kids News Network) Study
The KxNN is a YouTube tool created as a proof of concept for users by the team of

researchers. The resulting prototype effectiveness and usambtyot formally evaluated with
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the target user populatiotHowever, anexpert inspection test disqualified it as a viable tool
because it was on the public domain with limited intellectual property protection laws and its

security and privacy could be easily compromised.

Youlll'llils) | | search Browse | Upload Create Account | Sign In

ids eXtension News Network
NNetwork's Chanmel

Subscribe

,,,,,,

Geospatial (13)

Figure 42: The KxNN-YouTube channel

To refine tie KxNN YouTube toolto improve the usability and support neede w
employed an expert tool studwhich revealed that YouTube has limited functionality and
cannot serve as an effective tool for collaboration among novice users. The experts
recommended a &b that incorporates multimedia supportive features as a viable platform. The
expert review highlighted that as a public domain tool, intellectual property was an iisige if
mechanism of delivery waadopted. The experts concemere based on the fadhat the
Internet since its acceptance has always been heralded as the last place for true freedom without
limits. In order to truly embrace the limitless capabilities of the Internet and promote informal

learning, educators must not only be open to usdriternet as a method of supplementary and
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cooperative educatigmut also learn to use the strengths of the Internet in their advantage by
exercising control, rights, and security.

The expert recommendation on the unsuitability for using YouTube led itospection
of other newer technologies which could serve as venues for collaboration (i.e. social networking
which encompass Facebook and Twitter) but which most educators see as taboo in educational
environments. For e x a mgstlsecial ndiveoikiegtsibephlas o\d80h e  wo r
million registered users and it is impossible to deny the reach and impact of these sites; they
surround each and every move that we make todayaem@otentiallyperfect platforms for
sharing best practices amoogmmunities of practice members. But, without downplaying their
impact and influence, social networks are public domains jeopardizing the intellectual property
and privacy of users.

4.1.2 Phase I:K-12 Teachers Study

To improve on the proof of concept totthe next step was to investigateultimedia
supportive tooldor novice userge.g.leading the forurgy message boards or bulletin boail
support k12 education. A Computer Supported Collaborative Interactive Learning Social
Networking tool was envisiomeas an environment for-K2 teachers to share best practices as a
test group. This environment can also be refetieedas a bulletin board or as threaded
discussions, discussion boards or discussion groups while as well as a conference as known by
others.However, the FuseTalk simply calls them forums, a place where people have the ability
to start communication (in the form of threads) and reply to other people's threads. Deciding
whetherjust one forum or multiple forumsereneeded was difficult becausé the uncertainty
of forum definition and what makes a foruiiVe alsofaced other draw backsith respectto

forum members postingmessageswhich arevisible to everyone in that community and once
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read, there is the option to post a reply, which cap &k visible to the communityThus, a
discussion can build up without all users having to be online at the saméltmever our aim

is to organize groups taking advantage of the ease of control and moderation like social
networking while avoiding theitfalls of social networks.We will also need to support the use

of third party software for data creation.

4121 Basic Structure of a Forum

A forum consists of 4 components: the forum, categories, the topics, and the messages.

Each component, or level bierarchy, is illustrated in the diagram below.

Forum

|

Category

|

Topics

|

Messages

Foum 50 Owner 5)

Managed By

Figure 43: The basic structure of a forum. (Courtesy http://www.imsg lobal.org)

Each forum can have an unlimited number of categories andategoriesCategories
are like placeholders in which tigg of discussion and messages are contaikkxhceforth, a

category manages the f or umdTFhisisapogicalsmethod bfo f
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sorting topics.On the home page of the forum, a listing of all the categories to which the user
has&@ ces s, excluding those categories that the
do | updat e my pr o flnddditidn the usemwill see the aumbler of fopica y e d .
posted within each corresponding category, and the date/tima/aitthe last posting made in
the corresponding categoflo find out quickly if new messages have been posted since the last
viewing, simply hover over the clipboard icon corresponding to the category in question.
Consequently o t est f o rd efiécsvenass enlsupportingycollaboration and sharing
of best practices among communitiee performed a usability study among likely users. Social
Networking Teaching Tools: A Computer Supported Collaborative Interactive Learning Social
Networking Enwonment for k12 forum was utilized for was our first case study among a user
population for feedback on requirements to improve it to support novice users in line with HCI
(Human Computer Interactions) and CSCW theories principatk2 keachers were thmain
target. The selection was based on our preliminary research from literature, reNmsi
indicated that there are no particular online tools devoted to supghitéducation in virtual
space. Often teachers are unable to effectively communicatecavey information to their
studentsThereforewe chose to investigate the possibility of deploying an interactive teaching
tool in the classroom and how well teachers would receive the tool. The study was successful
and generated requiremenighich ledto the adoption of the cloud as suitable tool to support
communities of practice to share best practices.
4.1.2.2 Networking Teaching Tools

Figure 4.9a is an initial theoretical model for Computer Supported Collaborative
Interactive Learning Social NetworkinghEronment for the K12 community. The model was

later refined and simplified as shown in Figure 4.9b.
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Figure 4.5 K-12 Forum Prototype Architecture diagram

Validated surveysand usability experts techniques were employed to generate

discussionsgather the coent and analyze findings; basically to validate the study

4.1.3 Phase IData and Analysis

Gender Response Percent  Response Count
Male 56.3% 18
Female 43.8% 14
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Table 4.2KXNN Pre-Questionnaire dyjects gender distribution

Subjects Age group Distribution

@20 - 25
m25 - 30
030 - 40
0> 40
Figure 4.6 K-12 teaclkers gender distribution

Educational Level % Percent Response Count(N)

Bachelors Degree 53.1% 17

Masters Degree 43.8% 14

Doctoral Degree 3.1% 1

Table 4.3: K12 teachers KXNN subjects level of education
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Subjects Level of Education

3%

OBachelors Degre
BMasters Degree

ODoctoral Degree

Figure 4.7 Subjects levebf education graphical representation

Educational None V. Moderat  Extensive Response
Tool Little e Count
Blackboard 0 5 17 10 32
Moodle 1 3 12 16 32
WebCT 23 6 2 1 32
SharePoint 13 8 7 4 32

Table4.4: K-12 teachers experienagth online educatioridools

Options % Response Response Count(N)
Yes 71.9% 23
No 28.1% 9

Table 4.50nline teachingoolssupplements traditional classroom lessons
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Online tools supplement traditional classroom lesson:

OYes
ENo

Figure 4.8 Online teaching tools supplement traditional classroom

Options % Response Resmpnse Count (n)
Yes 40.6% 13
No 21.9% 7
Maybe 37.5% 12

Table 4.6 Subjects would you use a forum to teach lessons if it were available

The data in tabl&.5 shows that only a fraction of teachevere unwilling to use the
forum to teachfiit were available while more than a third (37%¢re undecided. The high
percentage of those willing and the undecidegported the project motivation to provide

viable a tool to support online education and informal learning by encouraging coll@borat
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among community of practice membelrs.order to better serve ousers, subjects were tasked

to list changes necessary to improve the syst@npercent othe subjectéisted poor graphics as

a hindrance tadop the suggested tool for collaboratiomhich supports the requirements to
provide a better graphically designed tool for aséb% elicited as lack of a tutorial for their

lack of confidence in the tool and wanted a tool that is usable outside the school environment
with a guarantee that it wascalable and adoptablacluding templates to enable them
distinguish various clubs or groups. Tievised wergequirement for phase Il (i.e. to provide a
scalable and adoptable tool for novice users to collaborate and support informal learning among
communities of practice groups)Vith this set of revied requirements, an expéetm reviewed

5 online collaborative tools argklecteda cloudbasedtool because of its scalability, security,
portability, and ability easy to use and learn as outlinethlite 2.1. After the selectiod
usability and suitability expert study ensued after the selection with leading to theults

discussedinder the AExpert Group Usability Studyo

4.2  GeneratedFYFL SystemRequirementsand Analysis

The requirements analysis phase of this research study covers the main research
activities. It highlights the initial requirements, performs rational analysis and conalitties
experimental evaluations ¢&8ls 2004]. The study bag with a general survey of e&user
computer collaborative tools usemimong communities of practice. Nexte created a list of
tools available and conducted an informal usability and security inspection for three tools;
content managers, wikis, bulletooards (BB e.g. YouTube (KXW).

The inspectionincluded detailed properties to ascertain whether they will support the

userfriendly interaction style and architecture that we are proposing. Wam libig inspection
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with a scenario based analysis in an effort to clearly define thieetents for a robust endser
programming system [Seals 2004].

The BB system was chosen as a preliminary usability study for the sharing of best
practices among communities of practice. This study in particular faasidentifying
characteristics meafdr ease of use for computing novices. Our user group for this preliminary
BB study was a community of practice (i.e-1R teachers group). The aim of this preliminary
study was tagaugetheir general proficiency and computer efficacy with content manageme
systems.We utilized the results from this study, to refine the requirements for subsequent
revision for future study and gain more insights into the best ways to share best practices among
communities of practice.

The preliminary study was also on theitability of the BB as a tool for collaboration.
Based on user feedback (i.e. usability experts, communities of practice, security experts and
software engineer) from the BB study, we utilized this information to determine general
guidelines for a toola share best practices among members of various communities. The BB
study concluded that to support novice users, the tool must be easy to use, appealing, secure and
engaging. This chapter discusses the implications for a tool for sharing best pragjicksl g
teachers and-# communities), lists preliminary requirements that will be utilized to refine our

requirements for the next version of this proposed work.

4.2.1 FYFL Systems Requirements
The main goal bthis research as captured in the statementugbgse is to create a

system that will support members of communities of practice to share best practices among peers
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for various reasonge.g. K12 teachers to enhance career advancement within the various
professionsThe system has been branded FYFLudloThe system incorporates an environment
to create, edit, store, display, comment, attach andeeexisting information and eliminates

programming learning curve requirements for novice users.

/' Initial Requirements
«Classification of Collaboration
tools

uSharing of best practices among
K-12 & 4H members (prelimary
study 1)

\.

™~

- N _ )
[ Experimental Evaluations | 7 . N\
. I System Analysis ‘-
alearning & utilizingeebOS - o .
(cloud) for collaboration uU;ablllty & security inspection
uSecurity and usage survey for with experts
webOS wComparative study of BB &
webOS
<«

Figure4.9: Requirements Analysigeminiscent taslartifact cycle

Our previous survey results and feedback from a BB tool to suppb2 #€achers in
teaching model and methodology was instrumental in refining the initial requirements of
adoptinga cloud environment and guiding in the analytic and expartaiesvaluation of FYFL

cloud. In phase | of the projestie appliecthe refined requirements to create a high level design
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using case activity diagrams. During the prototypeettigwment, informal usability elsetions
by experts will be used to fine tutfee design of its functionality and user interface [Seals 2004].
The design requirements for the study are as a result of intrinsic and experimental studies
that serve as guidelisgor the development of a system for sharing best practices among
communites of practice and provide a framework foruse. The inspections and usability
expert evaluations and results from @ Kteachers survey on using a BB as a tool for teaching,
were analyzed to provide requirements for the FYFL cloud system. The prelinsiaies
showed that K12 teachers as a community of practice will need straightforward software system
that is easy to learn; secure, engaging and flexdoghare best practices. We have gathered the

requirements from the client as listed in a taldi®Ww.

Design

System Requirements.(%
Use Case Analysis2)
Environment Selection (3)

J

Prototype
FYFL Prototype

Figure4.10: For Youth For Life Development
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The key task for a novice user is to create and pdstst practice to suppomiformal
learning withintheir community To be successfuh this endeavor, theystem providetools

that are easy to ussd simplgo modify.

Basic System Requirements

Support for Sharing Best Practices

1 Provide an environment easy to learn and slpaaetices without a learnin
curve

1 Support simple to correct error and recover from mistakes

1 Provide user interface satisfaction for novice users

1 Support user content creation and downloading

1 Support easy creation and posting of best practices in anytforeaka.

Robust Support of ReUse

Provide templates for rese

Provide an extensive set of features that allow the user to modify posted dg
Allow multiple windows to facilitate copy and paste of materials

Platform independent of implementations of pesgming languages

Support importing of graphics

Support novice user change of background graphics to suit user preferency

= =4 4 A4 -4 A -

Support import of multimedia and educational simulations

Provide a Secure Environment for users

Support secure access and regulatibruser contributions to the community
Prescreen shared information before it is shared among members

Member 6s registration and account

password, test question, etc.

Table 4.1 Basic system requirements
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This tool supports user sharing of content and examples effectively. In addition, they
enable them to correct errors, preview data by encouraging them to share best practices
continually [Seals 2004The recommended system aims to provide a set of toolshwehpport
novice users without programming skills necessary for modifications within alternative systems.
to provide a specialized user view, we have provided a dashboardusttmset base icons for
initial system viewThe dashboard of prefererscgil| be supplied to each community of practice
on demand because we envision that most novice computer users do not have enough time to
createuser interface tools otneir own The user interface dashboard as templptesides an
easy way to share and adeaninformal learning and knowledge without having to spend too
much time.

As part of system requirement to serve as a reservoir of informatiorromsideed
making the environment rich with content and convenient to use, Weusscommended a tool
with the capability to imporgraphics, new backgrounds aaliow multimedia and interactive
ways to work within the environment to enhanc
surveyedcollaborativetools lack a means faaddition of content and multiedia. Others, do
support multimedia however, thdyave a learning curve that is more appiate for expert
computer users. They dmt include theease of usability thais necessary to support novice
computer users

In general, the For Youth For Lifervironment that was adoptedor members of
communities of practice to share best practices is very prackoal.example, it bedfits
educatordy providinganinnovative methoaf teachingand learning to support a new level of

collaboration and knowledgeansfer. The need to collaborate is emphasized here and is due to
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the desire to have members of a community benefit frong theo wallécsve intelligence and
existing work.From the survey, it was revealed thatstavailable toolonly support reusen a
minimal way due to lack of rasable components, thus creating the need to create an
environment that will allow reise of components by members at various levels.

To support the ease of use of the proposed system, we will create requirements and
doaumentation that will provide users training in the use of the environmentd@signed
documents will support communities usimgusing,creating and importing materials. The
learning materialsin form of tutorials follow aminimalism tutorial model. Tke supportive
materialswill help users accomplish tasks quickly with the existing features withecrbing
frustrated.

4.2.2 Summary of Benefits:

0 Automated Collaboration System

o Provides members of the communities of practice with recommended best
practices wihout help of an administrator.

o Provides multiple best practices to members of the communities of practice
according to their interests, which helps to plan his/her, work easily.

o Decreases burden on members of the community of practice to create materials
from artifactsevery time they encounter a need.

0 Encourages rese of best practices among a community members

4.2.3 Assumptions and Dependencies
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o0 The system is only for current members of communities of practice and guest
users.

o Al the membeuser hlah® an d afi Ras siwor d o,

0 A database of members ofggtice is already provided and is OR will igedated
automatically as new members are added to the system

0 Members of a community of practice using the systesyhave minimum
computer skills (supportsonice computer users).

o0 This system is for-4club community of practice members initially.

o Recommended best practices wil/ depend
particular expertise and which in turn
prerequisites ki | | s 0.

0 The system provides a means to create; self manage and suppsuistetiing
groups through a QUM group model outlined in part Il if this chapter.
4.2.4 Summary of SystemFeatures
FYFL cloud Best Practices System is an automated and secure tool, pvbiddes
members of a community of practice an opportunity to create, reuse and share best practices with
peers on a particular topic based on their interests. It will also allow members of the community
of practice to interactively browse through and geveral details like best practices on a
particular topic, what is offered by other members;rprpiisite skills for particular practices and
also allows them to specify their interests.
creating or updatig each record according to the collaboration policies. Only authorized
community of practice members are allowed to maintain these records, which can be achieved

from login to the FYFL advising system. The system can be used to create or Update a
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Community of practice Details; Create or Update best practice Details; Create or Update
Members Records; Retrieve List of best practices; Get Completed and Recommended Best
Practices; Select/Retrieve Members Interest.
4.3 Use Case

The main research goal of cnegt FYFL system is to have a system that meets a
minimum set of usability requirements to support collaboration among novice users to be able to
create and share best practie@song themselves. For Example, a group-éf thembersvant
to share best praces (eg. promising work or educationaktifacts about agriculture, general
science otAerospaceetc.). Our research plans areptovide a user friendly means for novice
computer users to create, adapt andse existing best practices (e.g. artifacideo, curriculum
examples, etc.5ystem requirements serve as our guide in building design cases that support the
functionality and usability of the system.

To accomplish a detailed analysis and design of the system, we will utilize Unified
Modeling Language(UML) for object modeling and as a specification language to sfdatee
system requirements and functionality. Also use cases and user scenarios were used fo analyze
capture and document specifications in relation to novice users who are t@ipbtisers of the
system.

Description of the system: Members of a community of prag¢tiee K-12 teachers and
4-H club memberswill interact with the system directly. They will be responsible for content
generation. They will create and modify bpsictices. The system will also allow gudstyiew
content, but not provide guests the level of permission to access restricted member furections (
edit, create download etc.) unless they are enjoined as members of the community by the

administrator
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The FYFL cloud system will provide services to the members of communities of practice

and collaborate with other systems as seen in the diagram.

<<actor>> <<actor>>
FYFL Clogd ITogln FYFL Cloud Users
Authentication
: Database System
Services
Q Calls Upon Calls Upon
Services FYFL Cloud Services >
System
<<actor>> <<actor>>
FYFL Cloud Best FYFL Cloud
Practices Guest Databases
Database System System
Actor

Figure4.11 Perspective Diagram

4.3.1 Use Casd |

Name: Create or Updata Community of Practice or Group

Scope:FYFL Cloud- Sharing Best Practices System Framework.

Level: Usergoal

Primary actor: FYFL administrator

Secondary actor:Community of practice member

Stakeholder Interests:
Community of Practice Leader (Member): wants to successfully add the
community of practice name, practice description, admission requirements, and
pre-requisites skills for the membership. He or She also has the authority to edit

and update any changes in the entered data.
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FYFL host (E-extension& HCI Lab) -They provide general guidelines
requirements and rules and regulations for all communities of practice.
Pre-conditions: The users a valid administration member of a given community of
practice to use the system.
Postconditions: A list of topics, group admission and a community of practice
requirements are given by the communities governing authorities.
Basic Flow:
1) The user logins to the system.
2) The user selects create/update a practice details button.
3) User enters practice name.
4) User entereommunity of practice description.
5) User enters membership admission requirements.
6) User enters prerequisite for the membership.
7) User enters best practice requirements.
8) Repeats step 3 to 7 until all the best practice details have been entered.
9) User submitshe best practice details.

10)The system validates the entry requirements pending group leaders/administrator for
approval.

11)The system saves the details.
Extensions: (External Flows):
3 b) The user enters a community of practice that already exists.
3 b. 1 Thesystem displays an error message.
3 b. 2 The system returns the user back to create or update community screen.

Open Issues:

90



1) Should the system provide the functionality of deleting a community of practice if
needed?

Technology of data variation list:None
Frequency of occurrences:Continuous.
Special Requirements:

1) The screen colors must be standard across the system.

2) The fant will bestandard and consistent throughout the system.

3) Only text fields for entering data. If there are constraints in numbédran&cters to be
enteredthenit will be explicitly mentioned on screen.

4) System will support addition afew fields to be added later.

5) Submission of data will be based on form style ewlitii user acceptance requireélso

links will be provided for scen navigation.
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Add/Creates Group
(Admin)

Delete/Modify
Took

Library of
Existing Posts
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Multimedia
Tools

Web/Mobile Tools

System Tutorial
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Figure4.12: Use Case Diagma for the Entire System Diagram
4.3.2 UseCasell
Name: Re-Use Of An Existing Best Practice.
Scope: FYFL Cloud-Sharing Best Practices by a Community of Practice System
Level: Usergoal
Primary actor: A Community of Practice Member
Secondary actor:None
Stakeholder Interests:
Community of Practice Member. Wants to successfully 1ese the best
practice, practice details, prerequisites for that particular practice, members
handling the prawce. HeShe willdownload existingontent as well.
Group Leaders: They provide details for various best practices and their
requirement to the community of practice members.
Pre-conditions: The practice downloaded and updated should be a practicé&actart
that is recommended by the community of practice domain.
Postconditions or Success of PracticeA list of practices, practices detaila some
cases details on how to institutionalize practice, and practice educational or other benefits
to communiy members.

Basic Flow:

1) Find an existing example

2) Modify the existing example

3) Delete or remove unwanted material

4) Create New Objects or Modify the existing objects

5) Test modified or added Best practice
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6) Save the

Best Practice

/

NN

Adm
in/
User

Search for Best
Practice

Plan for RdJse
Part of Best
Practice

<<uses>>

Delete

<<uses>

Reuse Best
Practice

Create

/Modify
Existing Best
Practice

uses>>

Copy Paste
Best Practice

<uses>>

Add
Comments o

<<uses>>

Test Best
Practice

uses>>

Test /Share Best Test and View

Best Practices

New Best
Practice

Figure4.13: Re-Use Best Practice Use Case Diagram
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The user/community member finds a new lesson fasee

1) Delete unwanted data and information

2) Add new information

3) Create new interaction icon or modify the existing ones

4) User test to make sure that thedad education materials is accessible and can be
downloaded for reuse

5) Search for best practice example

6) Plan the reuse of user task information

7) Modify/Reuse best Practice

8) Create new Best Practice with templates available

9) Post/Save the Best Practice

Extensions (Alternate Flows):

3a) The user does not enter a valid best practice title while aelditigg.
3.a.1 The system displays an error message.
3.a.2 The system returns the user back to create or update course screen.
3b) The user enters an alreadystirig best practice
3.b1 The system displays an error message.
3.b2 The system returns a feedback to create or update the best practice screen.

Open Issues:

1) While entering a prerequisite for a best practice, should the member enter the best
practice tite for the prerequisite practices? (to support future retrieval, must meet a
general title and subject area)

Technology of data variation list: None
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Frequency of occurrences: Re-Use of an risting Best Practice) Continuous
Special Requirements:
1. The zreen colors must be standard across the system.
2. The font should beonsistent andtandard across the system.
3. Only text fields for entering data. If there are constraints in number of characters to be
entered, then it should be explicitly mentioned oreaar
4. System will support addition of new fields to be added later.
5. Submission of data will be based on form style entry with user acceptance required. Also

links will be provided for screen navigation.

Detailed Example of ReUse fenario:

John wants todarn how to grow cotton in Alabam&o know how to prevent weeds and
insects from destroying cropse needs a lesson or trainittpwever he opts to join the local 4
H clubs which recommends thaseof crop rotation to boost yields. He notes that Pateotton
farmer already has done a lesson on types of weeds and insects that destr@anddttmm crop
rotation boosted yields on FYFL clouthstead of John creating a new series of lessons from
scratch he reuses the existing lesson on how to carésfordpsand recommends them to other
farmers within the clubOur system will encourage and have a broader impact by duplicating

and recommending such successful stories within various communities of practice groups.

4.4  Downloading and Reusing of Best Ractices
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While assessing the requirements for best practices, we discovered that there was a need
to create an environment that encourages and supparsg i@ activities amongcommunity of
members. In the process, we created scenarios that will toectinee when members are being
initiatedinto the environment.

For a member to rase best practiceshey are required to beegistered users of the
system. The members will be added to a community of practice and will be allowed to browse
through the eisting shared topics and find a topic of their choice, and choose a posted best
practice that has content related to a particular specific lesson/topic of which they can study and
decide the parts to1ese.However, the expert analysis revealed that dalcmvolvement, poses
new risk of being infiltrated with fictitious accounts. To address the ,isgiproposea holistic
approacho improveaccount creation and group management as outlined in sé&®wof this
report. The model is a solution to tlgeoup creation andmanagement problem and is an
improvementto the current solution of managing members manuadlya result of automatic
registration but lacks a mechanism to monitor fast growing groups to allocate them the

necessary resources as requite avoid pitfalls that have befallen social networks.

97



4.5 Phase Il: FYFL Cloud Expert Group Study

As mentioned previously, we modified validated versions of Computer Understanding
and Experience- Potosky & Bobko (Pr&uestionnaire), Computer System Usgb
Questionnaire (CSUQ) Lewis, 1995IBM (PostQuestionnaire) and Perceived Usefulness and
Ease of Use (PofQuestionnaire) to collect data from usability experts to ascetthat a Cloud
tool would provide a better usability experience in line with the recommendations of the first

survey, orparticipantautilizing the Forum tool before testing it with the target user group.

Consent Form Participants Sign the Consent Form
Pre- questionnaire Participants complete the pre- questionnaire
FYFL Tasks : ﬂ
1. Theuser loginsto the system
2. Selectcreate page forum or blog button
3. Enter forum/blog name
4. Enter virtual community forum/blog
1. Admin will setup membersaccess
S. Enterscommentson existing artifact (i.e. text, picture, video,
lesson plan, etc.)
6. Repeatsstep 3 to Suntil all requested task are complete
7. Add new artifactfor review
1. During actual field trials pending update needs system
admin approval
8. Add comment about a new artifact
1. During actual field trials pending update needs system
admin approval
9. View posted practice or Topic
10. Edit the posted practice and save the details and go to 9
11. Exit the system or start a new activity
Post-questionnaire Participants complete the post-questionnaire

Figure4.14: The experts experimental desidgiagram
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4.5.1 Phase Il: Expert Survey Data andAnalysis

Gender

% Response  Count (n)
Male 55.60% 5
Female 44.40% 4

Table47:The expertods group

gender distribution

Subjects Gender Distribution Chart

m Male

m Female

Figured155The participant6s

g e medeatationd i stri but i

The survey collected gender distribution data to ensure that the expert feedback data was

not biased and was representative of both sexes in order to be considered valid and credible.
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Level of Education

0.00%

= No formal education

® Elementary educatior

= High school diploma or
GED

m Bachelors Degree

B Masters Degree

= Doctoral

Figure4.16: The expert groufevel of education graptal representation

Education Level % Response Count(N)
No formal education 0.00% 0
Elementary education 0.00% 0
High school diploma or GEC 0.00% 0
Bachelors Degree 33.30% 3
Masters Degree 66.70% 6
Doctoral 0.00% 0

Table 4.8 The expergroup level of education distribution table

The study identified the level of education as a justification for selecting experts through

selfr eported I T skills responses.

The

research

proof of expertisén assessing the usability of CSCW tools as shown in TaBl®©ur approach
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was based on the assumption that the knowledge acquired through advanced computer science

(i.e. user interface design courses etc.) qualifies one as an expert on the subject matte

Field of study % Reponses Count (N)
Biological sciences 0.00% 0
T 100.00% 9
Education 0.00% 0
Agriculture 0.00% 0
Liberal arts 0.00% 0
Applied sciences 0.00% 0

Table 4.9 The expert group self reported field of study table

Age Group % Response Count(N)
<19 0.00% 0
20-25 77.80% 7
2530 22.20% 2
30-40 0.00% 0
>40 0.00% 0

Table 410: The expergroup age distribution table

To establish and justify the exper withs abi l
similar tools is necessary. This study listed a variety of tools we considered as collaboration
tools, but were not selected either because of usability or a security issue. To validate the user

rating of the expert 6s hadi® snestasdele distributidn lofeusec | o u d
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experience among experts on various online tools (i.e. Facebook). The user experience of these
selected online tools was sought to reduce biases on collected data since an extensive experience
with online tools $ an indication that an expert has a substantial amount of knowledge to be

objective assessing a similar tool providing reliable and credible data as a result.

Age Group
0.00% 0.00%
m<19
22.20% = 2025
2530
m 3040
m>40
Figure4.17 The expert user group age distriion
Very . Moderate Little AVG.
Tool Experienced EXperIenCecExperience Experience None Rating Count (N)
WebCT 22.20% 11.10% 44.40% 11.10% 11.10% 2.78 9

Blackboard 55.60%  44.40% 0.00% 0.00% 0.00% 1.44 9

Moodle 0.00% 37.50%  12.50%  25.00% 25.00% 3.38 8

Facebook 55.60%  22.20% 0.00% 22.20% 0.00%  1.89 9

E-mail 77.80% 22.20% 0.00% 0.00% 0.00% 1.22 9

Twiter 11.10% 33.30%  22.20% 33.30% 0.00% 2.78 9
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Table 4.11 The expert groupnline toolsuserexperience

Table 4.1 contains rates experience with online tooEducational tools, social netnk
tools that can be used for collaboration onddstale. Fronfigure 4.18 it can be concluded that

most experts are very experienced with online tools thus can be a reliable source of information

on assessing the usability of CSCW tool for collaboratieeds (purposes).

The expert responses from taldld2 support our hypothesis that the FYFL cloud tool
provides a good usability experience and can be adopted for collaboration by a group of
community of practice members. The experts in the study gawenents on how to improve the
system and its usability based on the usability experience gained from performing user tasks. The

tasks were timed and the average time was utilized to set a benchmark for assessing novice users

using the system to collaboeat

90.00%
80.00%
70.00%
60.00%
50.00%
40.00%
30.00%

Experience with Online Tools Chart

20.00% -
10.00% -

0.00% -

= Very experienced
® Experienced

Moderate Experience

u | ittle Experience

®None

Figure4.18 The expert groupnline toolsuser experience
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Likert Scale:

1-Strongly Disagree2-Moderately Disagre&3-Disagreedi Neutral,5-Moderately Agree6-

Agree7-Strongly agree

Usability Attributes El |[E2 |[E3 |E4 |E5 |E6 | E7 | Avg. Expert
Overall satisfied how easy to use 3 7 6 5 4 6 3 5.0
Simple 3 7 7 5 3 6 3 4.9
Effectively complete my work 4 7 7 5 4 5 3 5.0
Able to complete work quickly 4 6 6 5 4 6 4 5.0
Efficiently complete my work 5 6 6 5 3 5 4 4.9
| feel comfortable 4 6 6 5 4 6 4 5.0
Easy to learn 5 7 7 5 3 7 4 5.4
Become productive quickly 4 6 6 5 4 5 4 4.9
Error messages how to fix problems | 4 6 6 5 4 5 4 4.9
Recovers easily from mistakes 4 7 7 5 5 4 4 5.1
Clear information documentation 4 7 7 5 4 5 4 51
Easyto find information 4 7 6 5 4 6 4 5.3
Easy to understand provided 4 7 7 5 3 6 4 5.1
information

Effective information to complete task| 4 6 6 5 5 5 4 5.0
System screens clear 4 7 7 5 4 5 4 5.1
Interface is pleasant 5 7 7 5 6 6 6 6.0
| like usingthe interface 5 7 6 4 6 6 4 5.6
Has all functions and capabilities | 5 7 7 5 4 7 4 5.6
expect

Overall satisfied with the system 5 7 7 5 4 6 4 5.4

Table 4.2: Theexpert group overall usability experienaieFYFL tool
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The benchmark is necessaryetmluate the time involved performing collaborative tasks.
From the benchmark if agkweretoo long for a participant, we ascerta&d that this function
was too difficult to use or needed improvement. In these cases, we need to improve the usability
as ot to frustrate users. The maximunbenchmark time for a task was set by doubling the
average time an expert took to perform a task to arrive as an estimated time for a novice user to

perform the same task for it to be rated as easy to use and learn.
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Figure4.19 The expert group overall usability experience line gaplrYFL tool
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Thus, if the average time if performing a task exceeded double the average taken by an
expert user, it was concluded that the task was hard to perform or the minimunzirsl t
developed for the task was nager friendly. Then we queried users to assessebessityof
modifying the featurdefore afinal testingand acceptance test. A table 4elits comments

on the positives and negatives of the system by thetegumep.

Positives

AA good Col or schemebo

ACal endar is an advantageo

AA good Desktop feelo

Afa Bl og is a great ideabo

AConcept is greato

AEasy Account Management but nee
AGood aestheticso

Negatives

AStart but t o motaffordablehamd doesn't thavenamgtaphor sq

thattheu ser can know about ito
ANo File System Explorero
ANo search bar of the main page. 0
ANO means to manage groupbsowbandm

Table 4.13 Experts elicited comments talia FYFL tool

The researchers addressed the negatives by redesigning the start button and by explicitly
adopting new metaphors for Afile system explo
available but expertods commdnisasishownirttable8. b cat e t h

Il n general, t he expert sreporgedfreelbacklappnrovedthpeo n s e s
suggested cloud tool for communities of practice to collaborate and share best practices leading

to our third face of the study, inelving the target (communities of practice) user groups to
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redesign the tool and perform a usability and acceptance test before launching version 1.0 of the
FYFL cloud tool. Thegeneral expert usabilingespases are displayed Figure4.19.
4.5.2 FYFL Tool Generated Requirements
Phase Il of the study revealed forum limitations in terms of services to support
communities of practice being rated as easy to use by the expértseeded improvement by
the test population. Among the issue raisedgwasability(easy to use learn), scalability (how to
accommodate a growing number user groups), and services (software and infrastructure) to
support users in creating information and sharing best practices, and lack an efficient usability
model to manage user groups
This limitation led toa new set of requirements from the expert graumgl through an
evaluation of the KL2 usability study feedback and an evaluation of the targeted user needs. The
expertsrefinedthe goals and themes of the project. The new toollwasded For Youth For
Life collaborative t 0helFor Wduth,sFer LifadeamingpNetwgko s e
consising of a knowledge bank of eXtension content pages designed for youth, high interest area
learning community sites, a secure online soldalning network, and interfaces with social
media as appr opr indutethéfollowing:e goal was to
A Knowledge bank:The Knowledge banif eXtension content pages serves as the default
learning resource and is developed by a youth focGsedmunityof Practicemade up of
multiple content teams.
A Learning community:The Learning communifyages are dynamic and engaging for the
youth audience and relate to major content and interest areas. These community pages or
sites also provide a way to shareawls learned with others and contribute to a larger

body of knowledge and experience.

107



A A private network A private networkaccommodates learners with a private learning
space, a learning orortfolio to record work and accomplishments, arsg¢eure soal
learning networkingcomponent to accommodate groups of learners.
A Social media: Interfacing with social mediacross these three functions further builds
community among learners utilizing tRer Youth, For Life Learning Network
4.5.3 Generated Requirementdor a Cloud Tool
Relying on requirements generated from the experts study, we selected a cloud tool as the
best suited tool for the task at hand. Table 2.1 of this report outlines the criteria that were utilized
to select the most viable tool for Phaseofithe studyThe requirements acquisition of the cloud
and other collaborative toolsonsists of both a thorough understanding of the theoretical
concepts of the collaborative tool$he revised requirements also indicate that improved
usability and easef use needs to be adhered to in this endedVwr study reveals thétere are
many tools available that provide computer users with the ability to collaborate and share best
practices,but most of them do noprovide SaaSi Software as service, Pa&fatform as a
service, and HaaBardware as service and an environmalisb accessible to mobile users
throughper the cloudThe few tools that are available on mobile devices provide collaborative
environments more appropriate for advanced users. Ther8aaS as a feature allows the
support and access of a variety of end user software in a Multismdissible environment with
handheld devices. This ia cost effectiveframework of collaboratiomnd can be managed as a
private tool, alleviating mattersf intellectual property ownership concerns that are common
with public tools (e.g. YouTubg A cloud tool is scalable, extensible, can be managed in
isolation, it is easy to implement supervised membership verification requests. However, the

expert analyis revealed that, group membership verificatiors ¢hallenging task that needs a
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proven model to vet new membership applications to help administrators mguoags by
limiting fictitious memberships. To addressstiproblem, we developed a universpladrant
model (UQM) that is explained in detail in section 4.9 of this dissertation.

We haverelied onCSCW theory and HCI reseatalhich provides usability acceptance
test knowledge on how to conduct user and acceptance test wdhget group before
deployment of perspective collaborative ®olrhe CSCW theory outlines how to conduct an
effective user evaluation of amlme tool and provides details ofser acceptance test, a
mechanisnfor gaugingan understandable and ease to use tool for a nos@es.urhe theory
asserts that human studies testing of software products before deployment are thalichost
source of informatiorsincethey provide a true picturef an episode of actual user performance
with the developed toolThis projectutilizes human studies in the previous three phases and
presentsa detailedusability studyto confirm thatFYFL cloudtool is suitablefor members of a

community of practice to share best practices

4.6 The UQM Model
QUM is a recursive, nondeterministic, backtrackialgorithm that finds all solutions to

number of quadrants needed to be represented by spatial locality groups based on the population.
The goal is to select a subset of the quadrants and classify them based on geographical location
and population densitor count. This is meant to ease moderation and elicit training alerts of
moderators when need arises.
Algorithm UQMfunctions as follows:

Chose Quadrant Q

1. If the quadrant Q is empty, the problem is solved; terminate successfully.
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2. Otherwise choose a quadrant (Q) NW, SW, NE or NW (deterministically).

3. Read P, total numbers of members PnE mb eapdlationwithin Quadrant (Q)

4. IF P < threshold
5. Include quadrant in the partial solution.
else
6. foreach quadran{ Qi ésuc@ gt P > threshold,

~

divide quadrant into NWi, SWi, NEi, SEi i=1
IF P > threshold
repeat 7

6. repeat recursively on the reduced quadrant Q

End

The regional mod el sol ut i oimed gsersmudth spatia i m i ¢
location and to ensure that that they have existing ties to a registered club/group in a certain
region/locality as reported. The method allows vetting to avoid duplication of memberships,
protect minor 6s psusera 8ut, canpaded @ the initthl method,tUQM is o u
recursive, segmenting and self managing with O @nlpgun time compared to the initial
solutionés O(n) run ti me. Thus, i mpl ementing

theoretically

The Current Solution Running Time:
The existing membership is supported by data strudigt€O(n)run time
The ProposedSolution Running Time:

UQM will be a Tree structurevith O (nlogsn) run time
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Figure4.23 A graphicalillustration of the UQM
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4.6.1 UQM Architecture

In some regions, it is known in advance how many objects (nodes) will be stored in the
guadrant, with the current solution being a binary tree. To achieve better efficiency in
performance,we propose the implementation of our QUM using drdRs. Rirees are a
combination of trees which take into account the spatial locality of objects in special databases.
R-Tree solution is in line with our scope of making sure that nodes are direabjadsd with
their spatial locality to limit the number of fictitious accounts that are a threat to safety to the
users especially the youth or minors. Our solution allocates space with certain numbers of
moderators of administrative (nodes) but is adjlstaupward or downward based on the
population count of users in that region. If the group exceeds a certain threshold as expressed
above, it must then be reallocated and split into more tables to accommodate the new quadrants
by duplicating the originalable four times and the members being spread across all tables
depending on where they fall spatially in relation to the new quadrants. The method is referred as

dynamically duplicatingJniversal QudrantUniversalModel.

4.6.2 The Universal Quadrant Model Prototype
The Universal Quadrant Modélrototypeimplements and defines a user integdor
group creation anthanagemeniWe prove the model usingsamulationasan extension of the
theoretical modeby providing a login user interface, a color codedugp interface for users and
managers to visually locate, view, monitor membership group status and detgronipsready
to split. The color coded scheme providas informative visualizatioandaids in the process of
identifying a leader for the newlye&ated groups. We believe thhe color coded user interface

is an improvemento the previous solutignwhich listed all members andid not have a means
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of informing managers otthe size of groups in question and as well when a group was teeady
split.
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Figure4.25is the account registration pagad utilizesGoogle maps for users to sign up
and identify themselves in relation to a spltocality by entering- selectingthe latitude and
longitude coordinatesf the current addres3his information is fundamental in determining
which group to be assigned. The process is automated and helps in creating groups as well as
maintains accurgcfor members since potential members will be vetigch member of their
local club This limitsthe number of false accounts significantly.
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Figure4.26: Regions color coded graphical user interface

Figure4.26 is a sampleof color coded groupwithin the system that have been created
and are color coded based on their population status. The reddcgloupsarean alertstatusof
ready to split. The red colandicaieswhich groups are getting ready to splfter attaiing the
population threlsold within aregion The color coded schenme essential in the management of
groups as itissues an alert to administrateron when to elect and train new leaders

(administratorsjo man the potential new grougsote that the red regions are ready tit symd
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will automatically create new groupsith the aid ofthe UQM model The model is anew

contribution to the organization and managenoéself sustaining and purporting online groups.

@ Edit Region - Mozila Firciox | L 0

Fle fdt View Hatory Bookmarks Tools Help
BN A /ControfR . - 8- Googte 218

£ MostVisted _| Getting Staried 5, Latest Headines . Die lecrc Coopenat..

| 8 Aubum Univesy Login- powered... X

ey 1

Edit Region X | @sHo Owuor Gall.. X | (00 REAL /sNOT Amesi.. X | o Contact Us - Live Chat With Custo... (4, Problem loading page x|+ -

Welcome Justus Nyagwencha! My Acoount  Log Out Regions  Users  User and Region Map

User and Region Map
John Smith (someaddress@somedomain oz, CANCEL  SUBMIT
Select a Region or User for Information

HIDE USERS HIDE REGIONS

5 —
Columbia oy SiSkatchewan Map | Satelite

Figure4.27 A UQM generatedjroup displagdon a spatialGraphical interface

Figure4.27 showsa region with a color coded viewith a single group on displayhe
groupds backgr ouandrated dhfoogh thextendegUM | simwation color
coding scheme which stands for a group bordering full caplagitis not ready for splitting yet.

Figure 4.28 displays 16 groups simulated by UQM, majority of which are nearing full
capacity andare readyto split. The group leaders in these groups are in red while the rest of the
members are in green. Adminisbat s can access a personbds det
clicking the personds i mage representation o]l
leaders who can double for administrators are represented with a red color. Administrators can

get usersletails by selecting a person on the available screen.
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Figure4.28 UQM generated groupa agraphical user interfaaepresentation

4.6.3 The UQM architecture

The QUM supports the Tablesert and TableDelete. The Tabknsert inserts onto the
table an item that occupies a single slot space for one item. Table delete can be thought of as a
removing an item from the tabl€he QUM proposal supports the Talbhesert and Table Delete
functions. The Tablelnsert insert function will manage the grougatsmse and will create two
entries for one group that has reached the split threshold (e.g. Group Alabama Lee.0 will become
Group Alabama Lee.1 and Group Alabama Lee.2). The T@élete function will be used by
the system admin to delete empty groups tredautomatic Tabl®elete feature will suggest
merger of two previously split groups back into one group and both administrators will agree to
the merger and retain the rights to manage this new group. This function will be used when one

or both groupsre below the split threshold.
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CHAPTER 5

Experimental Evaluation and Data Analysis

This chapter presents the thipthase of this study, a comprehensive evaluation of the
FYFL cloud system that will be used by members of commundregroupsto share bst
practices and its supporting principles. As outlimethe subsequent sections, teenprehensive
evaluation will rely onanalytic and empirical evaluations conducted by espantpotential
users.

The expers and experimental evaluatiomsll explan evaluations reportesh chapter 4,
which includes thé&xperimental Design Sec. 5.1, Data Collection Sec. 5.2, and Experimental
Results Sec. 5.3. Data collection section \pilesent methods for the work, materials used,
experimental data (i.e. demogragi user satisfaction questionnaires), procedures and
experimental observations. The chaptaroncluds with a discussion of the experimental
hypothesis and the implications of the study. Tkability results and implications support the
adoption of FYFL doud system as suitable tofmr a community of practice tehare and reise
best practices.

5.1 Experimental Design

We conducted a usability study gain insight and understanding of how end users (i.e.
potential novice users) would interact and percemeRYFL cloud and support our hypothesis
that, a cloud tool is a useful for providing a fordion user groupgo engage through informal
learning.The goal of the study was to gaiseful insight on theffectiveness of the clouadl.

This work supports ar hypothesis throughsability rating amongpotentialuser groups. Our

goal was to answer the followingiestiams:
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1. Is the FYFL a potential effective tool in providing collakiaya support to novice
informallearners?
2. Does the organization and infornaati strategy used have an effect on end users
ability to share information?
3.  Are there design features in the FYFL cloud that are more useful than others and
that can encourage influence users in adopting it for informal education?
4. Can end users use the tomlore effectively in advancing informal education
compared to traditional methods?
In answering these questions, we provide data on the feasibility of the FYFL cloud tool as
a collaborative tool supporting communities of practice is advancing informeioiu; provide
insights on the problems, and the limitations in adopting the FYFL cloud by end users. These
results can serve as a general guideline for choosing and developing online collaborative tools to
support groups.
5.2  Usability Evaluation
The usallity evaluation conducted was tdhelp researchers identify thproblem,
understand the problem and other mitigating issues that it may cause and plan changestto cor
the problemof planned and actual usabilitfthere are three types of usability evaioat
methods: Testing, inquiry and inspection. For our evaluation, we have selected usability inquiry
and we will utilize the method to gather information of users likes, dislikes and understanding of
the system. In our system we aimed to create a systetrstipports community of practice
members and we utilize usability evaluation to test our hypothesis. This evaluation also serves to
document any critical incidences between planned and actual use, performance and system

usability.
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The experimental resudtfrom the study argresented in tabular format and analyzed
based on results from thexperimentalparticipants.The presented results are in line with
recommendations by usability experts wdr@aminel the system in an effort to detect potential
usability issues.

These following sectionsutline the general methods and procedureswiea¢ followed
during thisstudy as well as the measutbat weretaken to ensure the validity of results. The
chapter concludes with experimental results and they caneldt the hypothesis in chapter 3.
5.3  The Experiment

5.3.1 Experiment Methods

This section outlines the general methodological concerns for the empirical study
conducted in phase lll, the comparative evaluatvbich includesthe research target population
group, sample descriptionandthe experimeral design.

5.3.2 Target Population Group

Our initial target goups are K12, 4H international Alabama Cooperative extensiand

KEMET academy
5.3.3 Experiment Setupand Requirements

The studywas conducted in theAuburn University Human Computer Interaction
usability laband at 4H centers across the state of Alabar@me of the focus groups was
comprised of 15 users Bkshapedconference table with meeting facilitators at the head of the
group to guide the proces

5.3.4 Experiment Design
The experimental design for the comparative study ird@donefactor betweendesign

where users will perform tasks and give feedback on usability.
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5.3.5 Materials
The maerials for this experimenncluded the informed conserfor uses to sign before
undertaking theexperiment and the tutorials thatere prepared to guide users through their
learning and reaise sessions.
5.3.6 Informed Consent
The Auburn Wiversity Institutional ReviseBoard requires researcher® have an
informed conset approval of research designs wheemducting anyype ofresearch involving
surveys, interviews or human factor3.he informed consent statéo the participant the purpose
of the study, justification, procedures, benefits, and risks of the prajgtguaranteg the
participans that all responses will be held confidential and will be used only anonymously.
5.3.7 Pre-test Questionnaire
The prequestionnairavas used togather general information about the participants to
assess whether thenet the criterigestablished for classification as both novice and content area
expertsas well group them into age sets
5.3.8 Posttest Questionnaire
The post questionnainwas used to gather detailed information about how participants
assessed their performance and theesysised as well as to judge on a qualitative level whether
to what extent users learned more about using the system for sharing best practice.
5.3.9 Procedures
The experimentbeganby informing the participantof Auburn University institutional
review boardappoval for the experiment and affirms theformed consent. Thisvas to
familiarize them with the experiment and allow them the opportunity either to sign the informed

consentand becoma participant in the experiment or decline to participate.
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Following the consent, participants compte® printed or an online user background
guestionnaire used as a baseline comfort level with computers and detemmnéatieerthey the

minimum qualifications or set standardsaauseregarded as suitable for the expeent.

5.4  Data Collection and DataAnalysis
The following table area summary of the overview of the experimental instruments and

measures thatereused to collect data in this study:

Instrument Description

Pretest Questionnaire | User background, demographics and

Performance data expectations

User observations Time, types # of rules and errors per creati

Posttest Questionnaire| Qualitative observation and critical incident

Retrospective User satisfaction and system ratings

Interviews Debriefing and elaboration

Table 5.1:Summary of experimental overview

Const Form: Participants signs the const form \

g

Pre-questionnaire Participants complete the prequestionnaire \

.yt

FYFL Task List

FYFL login page: Please use the user name and paspvadided to access the system.

Username: jnn0002|

Enter username- First name and first letter of last name (TonyC)

Enter password] o PSRN | EvE|network2012

Click login:

Once logged on, follow the steps in the tutorials to have a social compalialgorative learning experience with teampages.
NB: Please follow the steps below to complete the given tasks.

Task | :Announcements teamPage

Step 1: Click the WN button, start, collaboration and teamPages to open teamPages.

Step 2: teamPages screencassible to team members only.

Step 3: Click-Select announcements. To post an announcement click create announcements.
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Step 4: Use creatﬁ to enter an announcement and Save changes

to save entries to the announcements page located on the uppkanigiside of the team page.

Step 5: A FYFL Group announcement posted on the announcement teamPage. Team messages can be sorted by date, title, or categ

Task Il :-The Calendar teamPage

A team calendar for scheduling team events, appointments meetiings

Step 1: Select calendar from the main menu.

Step 2: Select a day on the calendar and click the date area to display an event creation dialog box.

Step 3: Enter title for the event and click to enter more information about the scheduled event.

Step 3: Choose the start date, ending date, the event frequency and any other details pertaitiregevent on the dialog box .

Step 4: Add attachments with the add attachment option, browse to locate the attachment file and click submit to atieateietwlar.

Step 5: Click create event to post an event on the calendar.

Step 6: Click an existing event to access full display dialog box to allow you to edit or delete an event.

Step 7: Click edit to make changes to an event. Click updatepdyahe changes to an existing event and return to the main calendar.

Step 8: Three scheduled events on the FYFL group team calendar.

Task Ill: The Documents teamPage

Allows team members to manage documents including uploading and downloading

Step 1: From the main teamPage, click on the Documents tab on the left.

Step 2: Note the various features of the Documents page; i.e., File Uploader (drag and drop), Refresh, Search, Settings, Action, etc.

Step 3: Select one of the documents listed and RidltkG@o download to your computer. Edit the document to improve the readability for
audience (6th to 7th grade reading level) as you would normally do for material you use with young people. Save theadtitume
your initials added to the end atiten Upload by dragging the file to the File Uploader.

Task IV : The Photos teamPage

Allows team members to post photos to the teamPage.Photos can be uploaded from the local machine

or from an assigned file services node.

Step 1: From the main menu ckephotos page, the click manage photos on the right hand corner.

Step 2: Choose photos page from the main menu, the click add photos on the upper right hand corner.

Step 3: Enter the photo title, the description and browse to locate the picture andutiicit to upload it.

Step 4: Photo copying alert dialog box showing that the image is in process of being uploaded to FYFL social computing tool.

Step 5: Use the Advanced File loader to upload photos to the FYFL social computing tool (optional).

ol

=

y.

your
nt

g

Participants Complete Posti Questionnaire

Figure 5.1: Experimental procedure sequence of events chart
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5.4.1 Performance Data
This wascollected in term®f user created best practices during the guided exploration
with the aid of minimalist tutorials.
5.4.2 User Observations
This wascollected in the form of user observations as well as more formal observations
in the form of critical incidentas self reported data from participants
5.4.3 Retrospective Interviews
Retrospective interviewsere used to capture anpformationand statementshe users
provide either as critiques or a finfividuaihne¢ds on s
and in some case community needs.
5.4.4 Statistics
The data collecte$ reported and analyzed to ascertainublability ofthe FYFLtool as
easy to use and supporting novice users and promotirgliofe informal education.These
results confirmand validateusability criteriathat guided s in adopting the=YFL cloud system
for sharing best practicéyy a communityof practce.
5.4.5 Experimental Results
The goal of the empirical study was to discover whether the FYFL cloud system meets
the plannedusability specifications, and to develop suggestions for improving the design. To
fulfill this goal as evaluators, we have to underdtant justwhat the participantdid during the
test tasks, but why they behaved and reacted as they did. This was accomplished by
characterizing the test participants, and probing the dethithe responses to the tasks (e.qg.
time, and errors), and s@ggtive reactions (g. omments while using the system and ratings or

opinions provided after testSq.
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5.4.6 Participants Backgrounds
Using the background feedback survey form we were able to document various types of
user characteristics. Mary Bath Rosstefines Occupations as a categorical variable, and in this
studyparticipants self reported occupation were grouped into ExteSpiecialists, 4H agents
or Administrators, 44 community members and other(those involved in the subugyhave no
direct relations with the 44 group). We have summarized these categories in a table 5.1 as a
frequency or count for each category (e.g., 2 Extension agents, 4 administrators, 2 others), and
displayed the results as a bar chirgjgre5.1).
Table 5.1 summarizepar ti ci pantsd6 categorization i nt
occupation responses obtained from the backgrsuneky. Thechart shows that we had a total
of 25 participants for theisability test; 2 Extensionpgcialists, 19-H agents or administratqrs
3  4-H affiliate members and one other (high school teachWifh respect to thdevel of
education,Figure5.2 summarizes the level of education of various user groups. It also shows
number of year s computer e X pabtsas eithec wovice or a i d
expert usefs5].
5.4.7 Participant Background Categories
In the usability evaluation process, we collected and measured several user characteristics
in the background survey feedback forime pie chartin figure 5.1 illustrates dat&om self

reported responses participants and it shows the frequency of responses for each category.
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Test Users Age Group Distributior
m 1, 4%

Age Goups
m 1830
m 3140
m41-50
m51-60
m61-70

Figure5.2: FYFL cloudcategorical data from the usability study.

Figure 5.2represent the age range of participants with a group distribdi@mumbers
in units, percentagefe.g. 5, 20% representraw datacountand percentagesf test subjects
respectively The occupation ig categorical variabléut themajority of our participants were
E-extension teachers, howevdata waglisaggregatdinto agents 4-H administratorsextension

specialist and othegroups for analysis purposes

Categories Participants Number of Participants
(Frequency N=25)

Extension Specialists N=3

4-H Agents N =19
N=2

4-H Affiliates

Other N=1
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Table 5.2 Participants categories

Usability Test Stakeholders Groups
20
18
16
14
12
10 nits

No. Of subjects in Units

o N A O @

Extension 4-H Agents 4-H Adminstrators Other
Specialists

Figure5.3 FYFL cloud Categorical data self reports

This study began with summaries of partem responses as raw counts that lead to the
creation offrequency bar charts to identify the categomesisual format (seeFigure5.2). The
shown histogramKigure5.2) stems from selfeportedresponsefrom participants and it shows
the frequency responses @ach of the identified categoriealso, bar chartswere utilizedto
provide an easy way to visualizefanmation by breaking data into variousategories With
respect to gender preferencekatais categorized intomale/femalecategories but did not
ascertain any significant difference or trend by comparing responses. In gddgioallected

and reportd the demographicg-igure 5.2 showsthat there were more men than wamgho
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participated in the stud§focus group) howevemve still hold our results accurate because we did

not pinpoint any anomaly on the respondesng gender basethta analysis

Avg. Educational Level and Computer User Experience

N
o

2

S 15 -

>

q6 -

5 10 ® Educationa level

Q

E 5.

zZ m Computer user
0 - experience

Extension  4-H 4-H Other
Specialists Agents Affiliates

Particapants Cagories

Figure5.4: Work experienceand computer user experience in years

Extension 4-H

Specialists 4-H Agents Affiliates Other
Work experience 17.7 12.6 13.4 8
Computer user
experience 18.8 185 10 19

Table: 53: Computer user experience andrk experienceategorization
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Work and Computer Exprience Chart

Avg. Number of Years

20
R AN g
16 /
14 AN /
15 \’W —o—\Work experience
10
8 \ ——Computer user
6 experience
4
2
0
1 2 3 4

User Categories

Figure5.5: Work experience andomputer user experience in years
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Thebackground survey responses from participants on occupation and level of education
responses were used to assign four groups, the extension sigededishers, administrators and
other.We categorized users based age groupihe level of education; residengyumber of
years they have been working for théd4groupand computerexperience in yeardheending
background demographics summarizetld 52. However, it is interesting to note that sub
categories okducation levelears of experience with theH group and the number of years
they havebeen using computers are two different measures respectivelypriiner is a
knowledge base while tHater is hformationTechnologyexperienceLooking at the data, it is
interesting to note that most users had a longer period (number of years) computer user

experience compared to therk experience.

5.4.8 Task Performance and Satisfaction

This study idetifies two data categories from a usability point of view: the objective data
concerning user performance (times and errors, inventory of behaviors), and a subjective data
concerning their attitudes and reactions (the ratings and comments they makeodwaitey
their interactions with the system) that are self reported

Tables 5.3and 54 are summary of the performance and behavior rating results for the
FYFL cloud usability studyBackground measuresre divided intoage, level of education,
residencyand computer user experienée far as performance in performing the FYFL cloud
tasks, we reported task time with means and standard deviations as a meaausbitifyvas
shown in table 5.3. Table 58so shows how we recorded errors as counts aarded an

average frequency across all users was reported.
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Occupation Ext- Specialists  4-H Admin

(n=3)
Age 48.7 (10.8)
Education Level 18.0 (0.0)
Residency 20.0 (2.9)
Computer User 17.3 (5.8)

Experience

(n=19)

40.4 (11.4)

8.5 (2.36)

19.4 (5.8)

12.6 (9.5)

4-H Associates

(n=2)

48.0 (5.7)
10.0 (28)

20.0 (4.2)

13.5 (7.8)

Other

(n=1)
31.0 (0)
19.0 (0)
8.0 (0)

8.0 (0)

Table5.4: Means an&TD DIV broken down by foubackgroundneasures

Our decision to report an error count instead ategorizing them it groups was as a

result of a trending threshold f

or

error

a common theme error grouping. In this study, the error was betesearch assumepouping

threshold and was t@aé&d as a count for data reporting purposes

FYFL Cloud Tasks Mean STD Errors
Post an Announcement 8.55 (6.93) 0.64
Updating Calendar 5.45 (3.80) 0.36
Uploading a document 6.18 (4.21) 0.71
Uploading a photo 6.00 (3.92) 0.46
Combined Total 26.18 (18.87) 2.18

Table 5.5 Summary of timeSTD, and errors for the FYFtasks (N=25)
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Table 55 summarizes the four subtasks from the FYFL task performance exercise. We
summarized task by task performance in minutes. However looking at the summary, we made
conclusion that most of the tasks were easy to complete an indication that the minimalist tutorials
were easy to read and follow.

Strongly Disagree = 1 Disagree =2 Neutral =3 Agree =4 Strongly Agree =5

Likert Item Pre-Mean PostMean Change:

M, (SD) M, (SD) M, (SD)

FYFL collaboration group is like a real world group 3.63 (0.62) 3.88 (0.89) +0.25 (0.27)
Diverse and interesting to a wide users 3.94 (0.72) 4.13 (0.68) +0.19 (0.04)

Opportunity for online collab@ation (4H and K-12) 3.50 (0.75) 3.81 (0.95) +0.13(0.12)

Confusion on procedure to post and upload files 1.94 (0.68)
Familiarity uploading files and posting messages 3.56 (0.89)
Confident when interacting FYFL cloud 4.25 (0.78)
Overall pleasant usability experience 4.00 (0.37)

Table 56: Summaryof satisfaction rating; means a8d D for tasks performandd=25)

It is also clear from the data table 5.5that most of the activities were not problematic
as concludel by low error rate ecorded(i.e. the updating calendar task took 5.45 minutes to
conclude with a 0.64average error ate. However, wealso noticd that, posting an
announcement took much longer compared to the rest of the actimitieverage This we
attribute to being he first task and the lower times with the rest of the actiwtesttribute taa
|l earner6s experience ac(q(.e arydvereffectrf lgaraimgf or mi n g

We treated satisfaction outcomes as interval variables and assumecetdétettence

between two positions is the same in this research project. Though experts agree that rating

132



scales are not as precise a measure as implied in most cases, treating them, as interval data makes
is more straightforward théest results and compa outcomes for different user groups or
versions of a system [55].

Thus in this research as shown in Tab& #We use means and standard deviations from 5

likert scales.

Gender Distribution

m Male

m Female

Figure566The figure shows the test subjectsd ge

Table 56 also presents a change of scores for rating scales that were included in both
surveys. These attitude items were of general nature, probing views of an online collaboration
tools and involvement of in collaboration activities. The assumption is thattavpasiperience
overall increasgthe positive responses on these scales [55] and in our case the effect appears as
an overall positive difference in the change columrusiihis fair to draw a conclusion that the
positive reaction can be attributed toetlparticipabh s & i nt er act i owhichwi t h t

enhanced their concept of collaboration using a cloud and they were persuaded that FYFL cloud
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will change the opportunities of becoming more involved in informal learning through an online

collaboration tol to share best practices.

5.5  Verbal Protocols and User Behavior
It was more challenging to summarize and organize the interpretation of comments made
by participants. Most of the comments emerged during the task performance and as answers to

open endeduwpstions within the study.

PositivesNotes Feedback

fable to add tal-s memdb adroxc@ments f or 4

feasy of being able to move about easilybo
Abeing able to control who can view informati ong¢
feasy fAtaobiulsietdy or procedure to |ist announcement

il ooks viesiymplleeedkmd user friendlyo

ot

orgafeasegoto see tabso

ot

you can have a meeting and you can have you dor
NegativeNotes Feedback

fificannot add photo because my photo was too | ar ge

ot

add hol dtthimgsadadi ndpe cal endar o

ot

should be easier to navigatebo
fishoul d desli gnl areunadd4t hemeo
Ainitial confusi on whiegno tt rkyi ctkoe du podfaftoe t he cal enc
it hought that other soci al networks ill compete

Aimay be too aggrdMHdecedinforl ywas frustrated because
thus cannot complete the task?o

Table:5.7: Self reportedsamplecomments omisability
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We based our analysis on a questiesponse model, by developing categories that
capture major tens in the comments by categorizing the reactions as either positive or negative
without specifying or breaking it down further to exact categories. The participants identified
three worst things and three best things about using the system a summdmighoiwil be
helpful in redesigning and prototyping the tool to potential users respectively. The raw data in
this case are self reported responses in form written notes by participants. The notes were
requested after completiniget usability tasks. Thu$able5.7 outlines some of the comments for
the FYFL cloud usability task list.

In the outline, we identified some of the events that elicited a misunderstanding of the
system by examining itsdé content. Foires®x ampl e
upl oad thus cannot complete tasko episode cl e
of creating a file and then uploading it. I n
to navigateo since neawe ageaconsidering redesigaing lhavaubersl i t y
interact with the system by improving navigation icons or repositioning them.

In general, this study relied on a simple and less costly method to assess the usability of
the FYFL cloud tool. Through formal testj we are able to draw a general conclusiat the
FYFL cloud tool isa promising tool for communities of practice to share best practices based on
the analysis on the empirical data. This conc
performance and subjective reactions compared to our expected reactions. Therefore, collected
test data was within the projected levels and it is fair to conclude that the test materials were of
acceptablaisability and complexity objectives and did not oversifggie task nor make it too

complicated producing misleading results.
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CHAPTER 6

Conclusionand Future Work

The adoption and success of an informal educational online tdaotsavalue as a secure
and easyto use and learrtool depends heavily on itsisability. Computer supportive
collaborative work theory and human computer interaction research provide usability acceptance
test knowledge that can support the effective user evaluaticeptance tests of an online based
collaborative tool. However, th#ormulation of an effective and efficient acceptance testing
process is made difficult by the plethora of design theories and models that support a novice user
in understanding and using a collaborative tool to share best practices. The premise of this
research is that user acceptance test can provide a mechanism for identifying a suitable CSCW
tool that is understandable and easyuse for a novice user. We base the practicality of this
approach to the previous research efforts in human studies tdeestitability ofsoftware
products before deployment in the software engineertgyelopment and humatomputer
interaction fields.

This research examined the issue of proving a collaborative tool to support communities
of practice members engaged inamhal learning by sharing of best practice and developing a
model for managing groups of groups that emerge within the community of pralice.
research postulated a hypothesis that novice communities will benefit this CSWC tool, interface
and interactin design. This research also utilized a usability evaluation approach to effectively
assess the usability of the created (resulting) environment to support CSCW of commitnities.
also resulted into a proposed usability management model, Universal Qudddel (UQM)
that serves as a group of group management model for a proper selection and moderation of

users and new groups that emerge within a community of practice spatially.
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In evaluatingthe collaborativetool for communities of practice to sharesbgractices,
our objective was twalidate aool thatsupports extensiofor future research activitidsased on
new collaboration trendsThis was accomplished by CSCW and human computer interaction
literature reviews on collaborative theory and grouamagement models to identify a set of key
design and evaluation principles that are vital for online tools acceptance tests. We sought to add
a new model to complement a current model of manual group formation and selection as a
supplement of usability magement on informal learning online communities. The cloudisool
a suitable tool for communities of practice to share begitjoes This research ia first attempt
to present empirical user based acceptance tests results to address a varietyityfissadd
pertaining to cloud based tools supporting information learning.

The study to evaluate usability BYFL cloud tool to support a community of practice in
sharing best practices yielded significant results. Formulating the usability taskssedo@ the
study was a difficult task. However, an empirical usability task list focusing on key tool
functionalities was &efficient i n measuring
sharing best practice3.his researchwas observe and measred users interacting with the
systemthus we required tasks that did rminsume too much time to complete. Due to the
limited time available for most community of practice members to engage in informal learning
and sharing best practices]oag task ewluation period for a single task was not feasible. To
overcome the per task completion time limitation, we explored a minimalist tutorial option and
our ability to validate our research efforts can be attributed success of the experimental design
and thefeasibility of the research presented in this dissertation.

However, future research is needed to gain more insight on user experiences with the

cloud tool and the universal quadrant model which was simulated arsle@sssful. In addition
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in future resarch we will explore extensions and possible alternatives to the usability
experimental esuationsand model simulations used in the study presented in this research
well as further evaluation of the UQMs a human computer interaction lab, havingrsigest

and utilize a tool and provide feedback will yield more insight on how effective the proposed
universal quadrant model is in supporting self purporting and sustaining groups within a
community of practice. Also, selecting a different pool of sttisj¢o valichte the usability of a

cloud toolFYFL mayyield different results. In our case, the difference betweetesteand post

test yielded positive results andication that users reacted pasély to the tool after use an
indication of a positie¢ user experience recommended for a tool adoption for the targeted user
group.

Continued empirical usability tests, will provide more insight into the viability of the
cloud based tool to support communities of practice share best practice effectiwely faster
information learning within those communities. Initially our efforts were focused on identifying
a viable tool for communities of practice to share best practices and defining a model to aid in
managing multiple groups that emerge within the éne community while protecting the
integrity of eachcommunity. The expert survey selected the FYFL cloud tool among other
potential candidates and it been validated through an acceptaabdity survey data from
potential users.With respect to multi groups the universal quadrant model wibe
incorporated once it 6s fully tested by refi
management feature to create an environment that supports self purporting and sustaining groups
for both development ancedign users within the cloud.

The contribution of this research is beneficial to computer supportive collaborative work

(CSCW) design, human computer interaction research, online group theory research, green
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computing and informal learning research, argahility studies research. The following
contributions have been made:

1 A collaborative synergy and collective intelligence of community of practice by
supporting them in the easy creation, sharing and reuse of online artifacts,
curriculum and other mateits is supported

1 A cloud based environment for sharing best practices among community of
practice members 2 educators and-H club) is validated through usability
evaluation.

1 A secure bundle system that incrementally captures, constructs, and offers
multimediavarying collaboration tool in virtual environment thatupports
informal learning and sharing of best practices among communities of practice
members

1 A new method to validate a collaborative tool for operationalize informal learning
is presenteavith the support of a minimalist tutorial

1 A Framework for the development of a collaborative tool for online communities
for communities of practice to share best practice is validated through human
studies.

1 A newgroup management model is developed,datiedand discussenh detail

1 Usability studies data measuring FYFL cloud tool effectiveness as a collaborative

tool are discussed.
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Appendices

Appendix |

Working with FYFL teamPages (AU-HCI & Alabama e-Extension)

Teampages are a strategic and excellent way to create, share,-us® gentent materials among
specialists and comumity of practice experts through social computing collaboration. FYFL teamPages
promote social computing and have an easy to use user interface as stipulated in this minimalist tutorial.
The tutorial should serve as a high level guideline on how to pat&rials on the announcements page,

the calendar, and the photo pages but should be used in alongside the regular manual. The steps in the
tutorial are analogous other pages i.e. the blogs, forum, and documents meant to synchronously and
asynchronously fdaer social computing collaboration and learning.

& FYFL Network - Windows Intemet Explorer =mog x|
@D #| @ https./ /7,71 fyfinetwork.org
File Edit View Favortes Tools Help
¢ Favorites (@) FYFL Network

%5~ B v ® v Pagev Sefety~ Took~ @

Login to FYFL Network

oh, For Life %

ONSELY + Go SERVE

Dooe @ Intemet | Protected Mode: On G- ®00% -

FYFL login page: Please use the user name and password provided to access the system.

Enter username_ vsemame:

Enter password] res=vor - |

Loag In

Click login:

Once logged on, follow the steps imet minimalist tutorials to have a social computing collaborative
learning experience with teampages.

NB: Please follow the steps below to complete the given tasks

Part I: Announcements teamPage
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(] www starsalliance.com

Fle Edt View Favortes Took Help
i Favorites | @) FYFL Network

% v B v M v Pagev Sefetyv Tookv @+

\

f Yy fl F\“\

‘\ For Youth, For Life y: /
N

File Edit View Favortes Tools Help

r— »
7 Favorites (@) FYFL Network v B -2 & v Pager Safeyv Tooksv @
Team name: FYFL Content Working Group & E
» BLOBS T Welcome to the For Vauth, For Life private coud, The FYFL Network s being considered as a secure enviranment for youth and eroups of youth. It has a Team Page
55 CALENDAR feature that may be wel suited for Content Team support. We hope it i found to be usefu.
= CUSTOM Team members: Brantiey
>» DOCUMENTS Srack
> DOCUMENTS
> Al Chamberin
=3 FEEDS Tony Cock
Caok
> FORUMS Deaver
=5 LINKS » Denev
Darg
> PHOTOS B
»» REPDATS Gonti
5= Tasks e
Justus Nyagwencha
Trawichek
T info Menu
- Seamn
oL Teaminfo.
X vouFnile
{2 Homepage
L oo
[ Notifications
{2 Homezage

Step 2: teamPages screen accessible to team members only.
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/& FYFL Network - Windows Intemet

@ @ hiips.//fy L fyfinetworkorg/securefyfl-Profile FinishLoginjsp + 3| B|4 | x = wiwstarselliance.com P~

File Edt View Favores Tooks Help
i Favorites (@) FYFL Network

G~ B - &~ Pagew Saieyv Tooksv @~

FYFL Agriculural Sciences || FYFL Content Working Group ” FYFL Financial Literacy ‘

8211 Welcome ‘Welcome to the FYFL Cantent Workshop! &) B
>> CALENDAR

>> CUSTOM

Step 3: ClickSelect announcements. To post an announcement click create announcements.

8 FYFL Network - Windows Intemet.

| @ hitps./f7 yfinctwork.orgsecuse/fyff-Profie FinishLogin sp.

File Edit View Favorites Took Help
i Favorites | (@) FYFL Network 5 v B - & - Pager Sefey~ Took~ @~

¥ teampages

FYFL i FYFL Content FYFL.

> ANNDUNCEMENTS:

O fnnouncements > Al

> BLOBS

Tne FYFL content Gemeration meeting will be held on Augast 28 - Augast 30th A

> CALENDSR

The Content generation lgzing 2011 at the e-extension avburn university offices.

> cusTOM

== DOCUMENTS

Welcome

Welcome to e FYFL Conlend Workshos!
== FaQ

rame v —]
s

\ Save Changl]es

5 TasS

A sample of an a typed announcemer

- Create

Step 4: Use cre to enter an announcement and Save chamidsto sae entries to the
announcements page located on the upper rightsidaf the team page.
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File Edt View Fovorites Tools Help

g Favorites (@) FYFL Network fi B -2 # v Pagev Safely~ Tookv @

PYFL Agriculiural Sciences || FYFL Content Working Group ” FYFLI ot ‘
N

> ANNDUNCEMENTS

Dt v Tiee Arnouncement Category Edt Dekel
ELIES 82411 The Content generation Mecting ‘The FYFL content Generafon mesting wil be hekd bn Augast 28 - Augast 30th 2011 at the ¢-exdension aubum wniversdy offioss M B
»> CALENDAR

w21 Welcome Welcome to e FYFL Cantent Workshop! %] 5]
> custon

> DOCUMENTS

>>EaQ

- Fezns

=2 EORUMS

@ Intemet | Protected Mode: On G- Rmm -

Step 5: A FYFL Content Working Group announcement posted on the announcement teamPage team
messages can be sorted by date, title, or category.

Part 1l: The Calendar teamPage

A team calendar for scheduling team events, appointment, meetings etc.

1 Team tnformation

Teamname: FYFL Content Working Group X

wekc “Youth, For L The FYFL Network 25 2 secure environment for youth and Broups of youth. It has a Team Page:
feature that may be wel suited for Content Team support. We hope it is found to be usefud.

Team members: Brantiey

> FEEDS Tony Cook

=3 FORUMS Deaver
>> LiNKs ’ Denev.

>> pHOTDS

@ Internet | Protected Mode: On

Step 1: Select calendar from the main menu.
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Fle Edt View Favortes Tools Help

v - SR

7y Aatcutrsl Sciences
Calengar

) FYFLConteniViorng
Growp Calendar #T 1 z

y EVEL Einancial | ferscy
Calendar

] Personal Calender

Global Categonizs
-Uncategorizeg-

E 7 5 "

Saved Calendar Filters.

g @ Intemet | Protected Mode: On

Step 2: Select a day on the calendar and click the date area to display an event creation dialog box.

me-mm

@ @ hetps.//f 7 fyfinetwork.ong/sec.

fiyf-Profile/FinishLoginjsp

i 11 ES

(%) www starsallince.com 2%

File Edit View Favortes Took Help

v Favorites @) FYFL Network

FYFL Agricultural Scieaces. || FYFL Content Working Group ” FYFL Financial Literacy ‘

B~ B -2 @ v Pager Safey~ Took

"
O Gatendar > FYFL Content Working Group Calendar

»» ANNDUNCENENTS
— | —"
== CALENDAR | »
e | o e -,
>> DOCUMENTS Y Pubic Personal Caendar ugust,
- = A Sgences # a
Calendar " — Tuesdy Wednesday Thursday E -
>> FEEDS i FYFL Content Working . e -
e~ Group Calendar e ! P ! * i '
_ FYFL Financial Literacy
I | E Coener
TS [ Personal Calendar E
ReroATS
Glabal Categories il * : K
E 4
T ifo Menu v Apply e 5 o ®
=0 Saved Calenda Fillrs
- saan
2 T
[ sae uE 2 A Ll
i = B
£\ Homepage I
£
E CreateEvent

(& @ Intemet | Protected Mede: On

Step 3: lter title for the event and clic

to enter more information about the scheduled event.
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(@ FYFL Networ - Windows Intemet Explorer.

@ hitps:yfLyfinetwork.ory/secure/ - Profie FinshLoginjsp
Fle Eit View Favortes Tooks Help

[} v starsalliance.com P~

g Favorites | (@) FYFL Network

[ ® v Pagev Safelyw Tooks+ (@

FYFL Agricultural Sciences ‘ FYFL Content Working Group ” FYFL Financial Literacy ]
e

o> CaLENDsR .
P O et Calerytony Mond Week Day [NewEvent S List View U
= ) Putlic Personl Calentar i — — =
- poruEs -
— e — EndTme BROIT |~ a0 | ]
Calendar Al Day Event
 EIRLC e
¥ Gooup Calendar Intenial Ons Time Only ~ Ifchossing an infeva, e event End Date will dstermine fhe intervl engih
|| o et e 1
Calendar
7] Personal Calendar Desciption | yoms - TwestewRonan - z - A £ o[BI O £ %2 =
|[ocoae@ -8 %/nrdsrYrrnne s sg]
l } . .
= This eveat wil be used to brainstorm and come up with idas beffitiag for youth for ifc movemeat bere
=
3 Info Menu
Y Saved CalendarFittrs L
¢~ Sesrch %
L i Sane =
& VourProte
4 vomessze
Edit
& vouProsie
[ Notfcations | #edt SHML [@Preview gmn.al
2 Homenage T—————
= Calegory Uncateqorized- -
Attachment 2 Add attachment.
No Allachmerts

@ Intemet | Protected Mode: On

Step 3: Choose the start date, ending date, the event frequency and any other details pertaining to the
event on the dialog box.

/& FYFL Network - Windows Intemet
@- @ hitps://7y fyfinetwork.ong secure/fyf-Profie/FinishLoginjsp
File Edit View Favoitss Tooks Help

(%] wowstarsalliance.com P~

g Favortes (@) FYFL Network i~

M v Pagev Ssfetyr Tookw v

X
FYFL Agricultural Sciences ” FYFL Content Working Group H FYFL Financial Literacy ‘
[y — —_—
- custom Moo Weex Day |NewEvem Sy LstVien -]/
T - EndTime 52011 GEL] N
. 5 Al Scences
Calendar Al Day Event
e EYFL Content Working =)
> FORUMS ¥ g Calengar One Time Only ~ i choosing an inferval, he event End Date will delermine the inferval lengih
— BXELfnancall e Tile The content generation event L
o Lk ||| B e g
B ] Personal Calengar Descripfion  yoval  + TreslenR . = === .
> REFORTS e e -
- Global Categoriss vl R
o> ThSH:
e i Upload Attachment
This event will be used tc
n in Alabama. Atactmert ame: — the i picture
O info enu « Aoply :
Attachment Patl: C:Wsers\jnnD002Downloads\DSCO0SGT
v~ Saved Calendar Fiters L
£ Sean =
2 Tesmints (A sare] =
& vourProile 7
{3 tomepage
&
& ] [
& vou Priile
[ ecssons Jest QML [BPreiew STetires |
=
Homepage:
= [ R —————
Attachment & Add attachment
No Altachments L

Intemet | Protected Mode: On

Step 4: Add attachments withe add attachment option, browse to locate the attachment file and click
submit to attach it to the calendar.
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@ @) hitps L fyfinetwork.org/secure/fyfl- rofile FiishLogin jsp
Fle Eit View Favoites Toos Hep

FYFL Agricustural Sciences H FYFL Content Woriing Group H FYFL Finanoal Literacy |

o» CALENDAR o - —

> CUSTON Arzilable Calendars h Wesk Day e - EF,H

= DOCUMENTS ] Pubhic Personal Calendar

= FAD &} Agricuttra) Sciences August, 2011 |
Calendar

= EYFL Content Working
»= FORUMS Guoup Calendar

EYFL Financial Literacy
I Caens

»= FEEDS

E]
=
)
B

»= LiNKs »

== PROTOS

) Persongl Calendar

= REPORTS

" Mew Event &
B Calendar. FYFL Content Working Group Calendar +
n When: Tue, Aug 3
N - :

View - Tie: [The new for you fur e event
Saved Calendar Fiters

¢ Seasch [ — =
e H | create Evert | - Esit etas
. H7 2 n - a
& Hs=
Edit

Your Profle
i - a7 ] » 3 1 2 3
T
2~
&5 Homepage:

All event fimes are shown for
(GMT -06.00) Cenial Time (US & Candada)

(g @ Intemet | Protected Mode: On

Step 5: Click create evelfee] 1o post an event on tlwalendar

Step 6: Click and existing event to access full display dialog box @ gla to edit or delete an event.
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