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Abstract

The aim of this thesis is to investiga®bile guidesor use withsmartphones.
Mobile guides have been successfully used to provide informgteraonalisation
and navigatiorior the user. The researcher also wanted to ascertain how and in what

waysmobile guids canenhance ussrexperience

This research involved designing and developwety based applicatisro run on
smartphoned-ourstudies were conducteiyo of which involved testing of the

particular application. The applications tested weeneuseumnmobile guide

applicationanda universitymobile guidemapping applicationinitial testing

examinel the prototype workor theé Bronology of His Majesty Sultan Haji

Hassanal Bolkiahhn a p p | Tiherastliwereused tcassesshe potential of using
simlarmobi |l e gui des in Brunei Dsiudyingobesl| a mdé s |
testingof theKentLiveMapd appl i cation for uStwenst t he
at the wniversity tested this mappirgpplication, which uses crowdsourcing of

information to provide live datdhe resuls werepromisingand indicate thatises'

experiencavas enhanced when using the application.

Overall results from testing and using th applications that were developed as
part of this thesishow that mobile guiddsave the potential tbe implementeth
Brunei Dar us s aloacadms antbdsiecrsity sf Kenn tdowever,
modifications to both applications are required tdilfaheir potentialand take them
beyond the prototype stage in order to be fully functioning and commercially viable.
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CHAPTER 1

Introduction

Mobile technologys defined as the technology used for cellular communication

Mobile code division multiple access (CDMA) technology has evolved rapidly. A
standard mobile device has gone from being no more than a simpleatyvoager to

being a mobile phone, GPS navigation device, an embedded web browser and instant

messaging cliat, as well asa handheld game consolee¢hinfoPoint (201p

It is the fastest growing platform to date and contrtagrovidenew experience
for users. Besides using mobile technology to connect asdommunicate
globally, it has evoledafurtherusein makingmobile guideapplicationsThese
guide applications usmobile internet oa mobile data connectidio allowusers to
go online and acquire information easilne kind ofinformationincludes

navigation, guidegeviewsand persenalisation

Institutions such as museums have instahesitype of mobile technology. For
almost sixdecadegOthman, Petd, and Power 20)1mobile guides havbeen

utilised in museums to enhance user experigdorventional types of technology
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that have been used in musealntludehandheld guides, smartphone toasswell

asiPods andmp3 players.

In recent years, mobile technology used in museums is no longer limited to just
guiding the visitorandhas been improvegponto enhance the user experience to
make it more engaging. Many museutm®ughouthe world have implemented the
latest mobile tehnology to attract visitors to their institutions. From simple tour
guidesadditionalfeatureshave been incorporatetich as social interactivity and

games.

This thesis discusst he user s6 exper i encmvironmentsnus eum
using mobile échnology. The reason for usitige university as a platform was to

gauge whether h e u s e r swias enlxapcedsingehe mabile technology.

In addition, usability scale and user interface satisfaatistnuments were used
assesshequality of the developedhobile guids. Quality in this context implies
ease of use and user satisfaction of the mobile guide applications that were

developed.

1.1 What is a Mobile Guide?

A mobile guide is a portable device that provides multimedia information. This
includes imagg videos or text. Usually mobile guides are clossgociated with
userd®physical location and objectsinthes er s 6 | mme d i (Hjeldskovs ur r o u |
et al. 200%. A dictionarydefinition ofthe termdmobiledsimply meangcapableof
movingor of beingmovedreadilyfrom placeto placed (thefreedictionary.com
2011). Proctor has classifieand describ&mobile guides as follows
1 Pocketable(phones, personal media players, gaming devaesportable
devices (tablets and eReaders);
1 Smartphonesthat run apps and access the Interawet,oldercellular
phonesthat do nothing more than make voice calls and send text messages;
1 Podcastsof audio and video conterandotherdownloadable content

including PDFs and eBooks;

13



1 Mobile websites optimised for the small screen and audiences on the go,
ando d e s kvebsitesidesigned for large, fixed screens but which are
increaggly visited by mobile devices.

(Proctor 2013

s —Jindied

Figure 1.1 -
Samsung and iPhone smartphones (image courtesy of Samswarngl Apple)

1.2  Motivation and Rationale

The main focus of this thesisto investigate mobile guides. This includke

development usability, sati sf acrobileguidesnfde user s
mobile guides werdevelopedspecifically forsmartphong such as the popular

Samsung and iPhone smartphones (Figure A.eb application and web map

application were used to produce the mobile gsjiddich run on the smartphamne

web browser. The two places used as subjects for this studyhe@rinei

Museumin Brunei Darussalarandthe Uhiversity of Kent campus in the United

Kingdom Although the two spaces are different in terms of usage bdltlesd sites

can benefit from usingobile guids.

Mobile guidesn the traditional sendgave been usdd museurs for a number of
decades while mobile technology was introduced a decad@dgman, Petrie and
Power 201). However Near Field CommunicatioNFC) tags andQuick Response

14



(QR) codes have been used ftess than ten years these environmentdnitially,

the study focused atieveloping anuseum mobile guide fahe Brunei Miseum in

Brunei DarussalanThis museunhas never utilised any mobile technology.
Thereforetheresearchewas motivatedo developamobile guice for the mseum

toenhanceil s er s & e x per i eRordhes pilotrstudy thenobite gwde u m.

web applicatiorthatwas developedsed content based tre &ronologi KDYMM

Paduka Seri Baginda Sultan Haji Hassanal Botkiah( Chr onol ogy of Hi s
Sultan Haji Hasanal Bolkiah). A typical user and mobile guide interaction can be

seen below in the Museum of Modern Art, New York (Figure 1.2). This personal

access to information and other data is often a satisfying and beneficial experience

for the user.

Figure 1.2
A visitor using a mobile guide in MOMA (image courtesy of Dexigner)

The other study in this reseangtilised the Wiversityof Kentas a space. Some
universitiesn Englandhave implemented tiveown university mobile guidesuch
as Newcastle University and University of Oxfog®lected screenshots of these

mobile guides are shown in Figures 1.3 and 1.4 respectively.
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The purposeof this research was ttevelop anobile guideto enhancel s er s 6
experience othe University ofKent campus especially among students. Therefore a
web map applicationalled&ent LiveMapdwas developedhich initially gave
information specifically related to parking in the University of Kent. The prototype
that was developed isveeb based applicain whichwill run on any mobile phone
browserwhich is different from the way mobile guides are used at other universities.
The crowdsourcing aspect was another unique part of this application @s user
themselves are able provide information.

Figure 1.3
Screenshot of Newcastle University Guide (image courtesy of Google Play)
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Figure 14
Screenshot of University of Oxford Guide (image courtesy of Google Play)
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1.3 Research Questions
The wo principalresearch questiorad other relevant questiotist the researcher
aims to answer are:
1. How can a map with dynamic real time damgeneratethrough

crowdsourcing?

1.2 Can crowdsourcing of information offer reliable data?

1.3 Is crowdsourcing of information sufficient to develop a viable application?
2. Howcan KenLiveMape nhance userso6 experience

2.2 What different types of information can KdnveMap deliver?

1.4 Thesis Overview

The rest of the thesis outlimeas bllows:

Chapter 2 presesa literature review of the background related to the sflidgics

were chosen which related directly or indirectly to the four applications that were to
be developed as part of this research stililis chapters divided intoa number of
subsections which focus dhe features afobile guids usedn museunrs, types of
visitor to museumsthemobile web, mobile map applicatigrparkingproblems and
solutions crowdsourcingnear field communicatiorNFC) tags, quick response

(QR) codes, analysisand conclusions.

Chapter3 discusges mobile audio guides and tthevelopmenbf an audio guidéy
the researcher. It is based @study ofmobile audio guide using smartphones. The
focus is on amudio guidewhichwas developedpecificallyfor visually impaired

students at the University of Kent.

Chapterd discusses mobile guides used in treasure hunts and similar information
trail activities. The focus is on another development by the reseaftier
information guide wadeveloped for &cavenger Hurdtthe University of Kent

using smartphones.

Chapters discusesthe study based on a web application caflewnologi
KDYMM Paduka Seri Bagindaultan Haji Hassanal BolkiéhThis chapteis

17



divided into subsections inclding the methodused for testing the application
design featuregesults, analysis, discussion and conclusidhs.focus is on pilot
studyusedto testaweb application prototype. The resudf this study which were
limited in scopewereusedas alearning experiencso thatthe mistakes and errors
arising from this study can be avoidedhe futureand acquired knowledge can be

built upon.

Chapter6 discusgst h léentbiveMapd a p p | i c astaiwebmap applicatiorh
that uses crowdsourciraj information to obtain live dat#@s in previous chaptsrit

is divided irto subsectiongncluding themethodof testing usedresults, analysis,
discussion and conclusions. Tleeusof this study was improrg the methodology

anddeveloping relevamjuestionnairénstruments to provide more reliable results.

Chapter Miscusseshe future development difie two mobileguides developed and
tested for the purposes of this theSise focus is ommendmers and addition of
featurego theKronologi KDYMM Paduka Seri Baginda Sultan Haji Hassanal
Bolkiah mobile guide anthe Kent LiveMap mobile guide The various potential

uses of KentiveMap are also explored.

Chapter 8 discussthe conclusions of this thesisaldresssthe research questions
thatprovided the basis for the KehitveMap application. Italso focusesnwhat
wasachieve throughthe research programmagquiredknowledgein thearea of

mobile guideresearclas well aghe limitatiors of the research that was carried out.
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CHAPTER 2

Literature Review

2.1 Introduction

The work presented in this research programme idesd@ihumber of topicen
relation to mobile guides and the related technologies currently being practieed
topicsexplored arpdeaturesof museum mobile guide @types of visitoin museum
e nvi r o,inobile wel dmobile map applicatian,@parkingproblems,
syst ems a naowdsourcing i ammas field communicatioNFC) and
quick response codd(QR Code) Bhese particulatopicswerereviewedto establish
guidelines for the development and stadypects othis research.

The literature revievs presented in the following order:

1 Section2.27 This sectiordiscusseshe feature®f museunmobileguides.
These features atassified into threaspects, namelyour guide, social
interaction and plagame aspestCited examples and explanations are
given for each of the three aspects. Additional features which can enhance

user soO e x p dheuse of steryteling artd ineoporating mixed and
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augmented reality games into mobile guides are discursskddmissing
feature$section

Section2.37 This section discussthe type of visitorsto museuns and

their reasos forvisiting museurs. Visitors are classified and categorised

into distinct groups based on their behaviour traits and motives for visiting
museum environments.

Section2.41 This section discugst h Mobile Weld and tihge i ncr ea
importance of accessing thaérnet usingnobile devicesThe types of
applications used in the mobile web realm are outlinedlandifferences
betweermobile web applicatios andmobile applications are highlighted.
Section2.571 This section discussééobile Map applicatioa and the

common maping applications available on the Apple, Android and
Windows platforms.

Section2.61 This section discusses varidearking applicatios and seeks

to address parking related problems and issues. A review of smart parking
systems available in the markeidetheir respective features is undertaken so
as to be able to use the ideas and principles for developing a mobile parking
application as part of this research study.

Section2.71 This sectiordiscusses crowdsourcing with particular emphasis
being placedn crowdsourcing informatio.he various modelsf
crowdsourcing antheir essentialifferencesare exploredMobile
crowdsourng of information is discussed further in this section, as this will
be the primary method used to obtain data folLitieMap application being
developed as part of this research study.

Section2.871 This section discusses Near Field Communication (N#@)
Quick Response]R) code technologyA brief comparative study of both
technologies is undertaken and usage of thesedkxfias in museum
environments and the tourism sector is outlined.

Section 2971 This section provides an analysis of the literature review and

summarises the conclusions.
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2.2 Featuresof Museum Mobhile Guides

Usageof mobile technology in museumnvironmentgan be classifieds having
three main aspects, namelgur guide, social interaction, and plggmeaspects
2.2.1 Tour Guide

The standard usage of mobile technology in musevironment&mploys theour
guidefeature This feature includsinformation, navigatiormndpersonalisatiomo

varying extents

Information - Informationis retrievedabout the artefacts in the museum using
smartphone. The information obtained may contain text, graphics, video or audio.
Some museums do not provide complete informatioalloof theirexhibits;

therefore mobile technologyan be used as an alternative way of obtaisingp
information. A preous study conducted in the Lapworth Museum, explored
whether mobile technologyandeliver informatiorcentred experiencgblaismith

and Smith 200P By using the Hypertag Magnus Gui@degure 2.1) the authors
concluded that it walsoth convenienand easy for visitors to obtainformation
regarding the exhibits

\alm bovend 02 ww rae by &
s T e e Comine
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Figure 2.1
Screenshot of the Hypertag Magnus Guide

Navigation - Mobile tour guideapplicationsften provide map navigation in
museunmenvironmentswhich enableisitors to easily findthe exhibits they wish to

see. I't also helps them to route themsel:
navigation maps are either static or GPS (Global Positioning System) enabled. Static

maps are similar to paper boardbased mapwhere the user wilind their location
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manually. However, witla GPS enabled map,smartphone wilautomatically
detect where the usercurrently locatedOne example asimple map navigation
that has been successfully used in museums il mobile guid¢Fevgas,
Tsompanopoulou, and Bozanis 2pIMhis guideprovides a pralefined tour with
routeand exhibitionnformationwithin the particularroomor rooms that the visitor

is interested in (Figure 2.2).

Room 6 -
Showcase 14

‘<

?:‘ > &

g —

&

L 3
LIS [T [$[?

Figure 2.2
Screenshot of the iMuse navigation section

Personalisation- Phonebased tour guidapplicationscanbe personalised.
Personalised tour guides enable the user talgfi@ae the mobile based on their
interests. The personalisation can be setup in advance at homsita. diine
Cultural Heritage Information Personalisati@HIP) interactivetour guide isan
example of anobile guide where useare able to personalise their preference
(Figure 2.3) Visitors can set which artefaxtheywantto see before arriving at the
museum. Onctheindividual hasfinished selectingvarious artefacts the application
will generate a map indidag the location of theelevant artefactsAnother example
of personalisatiocan be found in thiMuse mobile touapplication (Figure 2.4)
This is a highly sophisticated guide where visgitwan select what they want to view
and this will generate a map that shows the location of the {tevgas,
Tsompanopoulou, arBlozanis 2011 (Roes et al. 20Q9Bothof these examples
show the effectiveness tdur guideapplications, which allowisitorsto rapidly find

their wayaroundin museunrenvironmentdased on what they want to see.

22



Tour de Rijks E dirch ARTRECOMMENDER

All | Tlike | Idislike
Barogue

Recommendations
Indude in results: T Creators & Creation Stes £ Material Medum 4 Materal Support & Styles & Themes

Oi paint
Unprimed canvas
Amsterdam
Husic

The Glory of the Golden Age dededese e @

[+ View all topics

Figure 2.3
Screenshot of the CHIP tour guide selection section
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Figure 24
Screenshot of the iMuse personalised tour section

2.2.2 Social Interaction

The second aspect of mobile technology usage in musauitonmentss social
interaction. Visiting the museum is often a personal and memorable experience but it
is also significant to have social interaction as it will help other vgsgbare

knowledge or opinions dhevarious exhibits andrtefactsThis social appoachto

sharing knowledgean beachievedy leaving imprints, rating or votingagging

individual artefacs, sharing emotions, or by giving revie@sdcomments.
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Imprints - Imprint systera usemobile technologyo enhance visitor experience in
museumenvironmentsLeaving imprintandevelop a fun aspect in which visisor
can express their creativity based on the exttilely are viewing and experiencing
Imprints provide social awarenessyisitors are able to view existing imprints.
Based orsurveys, 95% of visitorssurveyedeft imprints (Boehner et al. 20057 his
demonstratethat imprint systemmican be successtuldevelogdto enhance social
presence. Notably, 73% of visitors made their own imprints rather than using the
default(Boehner et al. 20Q5A typical imprint drawing page is shown in Figure 2.5.
The imprint systenmas proven to be one of theostsuccessful methods in engaging

users to participate whatmuseunenvironments have to offer

Epurin

Create Your Imprint

1. Saleet ¥eur Background:

2. fielect Colar te Uss Calligraphy Tool:

n n

Figure 25
Screenshot showing an Imprint drawing page

Rate or Vote- Rating or voting on exhibits in musewsmvironmentsising mobile
technology has been usefor almost a decade. By letting the visitor rate and vote,
popular exhibits can be discoveréd@®Rateédor 6 Wtedis a system where user
communicate through score; thus by having a score systempttite device can
automatically recommend timeost populaexhibitsfor visitors to seeThe CHIP
interactivetour guide, tested in the Rijksmuseum in Amsterdatilisesa star rating
system(Figure 2.6)which automatically recommesdighly rated artefacts to the
visitor (Roes et al. 20Q90Other than rating of the artwottiself, uses are allowed to

rate the creator, creation site, material medium, material support, style and themes.
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By these ratings, visitercan identify famous artists, favourite material types,
painting styles and them@dage et al. 201 Socially, visitos interact with each
other by ratingr voting for their favourite exhibits and artefacthis feature sase
time byprovidingthe highest rahgsfor popularexhibits ands a useful toofor

visitors to museum envirgnents

X Close this window

Marriage Portrait of Isaac Massa en Beatrix van der Laen

Creator Hals, Frans dok ks (4
Creation site Haarem dedededede @
Year of <. 1622
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place
famk (3 Add to tour [ Include in resuls ()] Viewed  1eMeS Man and woman SR IOR )
NN — —
X - ¢ (@
L ription Marriage portraits
An informal portrait of an extremely rich merchant, Isaac Massz, and 2 = dedededede @
pretty burgomaster's daughter, Beatrix van der Laen. They Double portraits
« i their fellow Frans Hals, to portray them on Al )
the occasion of their marriage. Beatrix proudly displays the rings on her e i
right forefinger: the bottom one is an engagement ring and the top one ddddd @
her wedding ring. Isaac holds his right hand over his heart - a sign of Clothes .
love and fidelity. = e iy & @)
Symbolist P
Figure 2.6

Screenshot showing the CHIP rating section

Tagging - Social tagging is a feature in mobile technology, whilbdbws the visitor

to label the exhibits based tmeirown judgement. For example, a museum
exhibiting a porcelain plate decorated with flowers, visitors can tag it with suitable
words of their own choice, such as plate, porcelain, flower or china based on what
they thought about that particular exhibit. Mo&gE is an example of a social

tagging system that has been implemented in museum environments to help visitors
interact with exhibitions and individual exhibits. MobiTags allows visitors to add
their own labels as well as existing tags, which they thhmght beappropriate.
MobiTags also employs\ating interfacebasedon available tags to show which
labels are the most appropriate choice for the exh{bigure 2.7)This entire

tagging system helps visitto find an artefact based appropriatdabels, which
arelater mapped to their locatig@osley et al. 2009 Tagging not onlgpeeds up

the process of finding artefacts but itaenriche visitor activities by allowing them

to contribute theiown labek.
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Figure 2.7

Screenshot of MobiTags, which allows the user to leavags and vote for appropriatetags

Emotions - Visitors may experience certain emotions towards a particular exhibit or

artefact that they view and touch in a museum environment. With emotion mobile

applications, the visitor can share their emotions by stating how they feel about the

exhibit they se. For example, if a visitor appreciates a colourful painting, they can

select a 'happy' icon as their emotion to reflect their feelings. A visitor can also check

ot her peopl eds

emotions about particul

technology is notraeasy task. One common way of assessing visitor emotions is by

using emotion icons or emoticofideschtscherjakov, Weiss, and Scherndl 2009

This requires manual input by a user to enter how they feel at the time of examining

and interacting with an exhibit. Typical emotions expressed through icon input are

Ohappy6, O0sadrég

Ompdrpdii sgewst @ a(ngiegur e

00O

Figure 2.8

Emoticons expressing user emotion
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Another example afissessingmotions using mobilapplicationss through the use
of imagesandtextto describe a particular emotiofhisway of assessing emotions
has been pilot tested usiagystem called AuroréGay et al. 2011 Usersareasked
to tapanempty photo box and select a single photo to representheypieel.
Additionally the user can type themotionbased on the image us@egure 2.9)
Thefindingsof the research by Gay et al. showed that was a tool that

encouraged social awaresgsmotion sharing and socially supportive behaviour.

Mood: Mood:
touch this box to set your mooad! touch this box to set your mood!
v
L4
Notes: Notes:

Extreme frustration!

Update status | Update status |

Figure 29
Screenshot of Aurora system showing a user inserted image and caption

Review and Comment features Another common social interaction feature that
can be implmented using mobile technology in museanvironmentss theadding
of a reviewor commentfor a particular artefaciWhile this is similar to storytelling
andexpressing aemotionvisually, adding a review or comment is more concise

and text based onlynstead ofavisitor elaborating a storyhe or shanay comment

briefyonanar t ef act by stating, fAThere are

t wo

anemotion by st at i nUpingiHe eviewandconmbnteature ai nt i n

of a mobile guide apigation can increase social interaction in museum

environmentsegardless ofmobile platform.
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2.2.3 Play and Gamefeatures

Additionally in museunenvironmentsplayandgamefeaturescan bencorporated
into mobile guide application3 hesefeatures enhance thendividual userdearning
process and create a fun experience during their visit. Two examples ahglay
gamefeatures used in museum environmets educational gareand scavenger

or treasure huist

Education - One of the goaof museursis to educate visitgrwith regard to
knowledgeaboutparticular artefast Museuns provide educational information to
the visitorso thatthey are aware agindunderstand theariousexhibitiors. Cicero is
amobile guideapplication whichillustrates his educational aspewutell. It supports
six types of individual gamesamely:quiz, association, details, chronology, hidden,
and memory. Each dhe gamesas a different style déstingthe visitor. For
example, the quigameconsists ofmultiple choice questions, association games
(Figure 2.10pllow the useto associate ima@g®f a particularexhibit with words
and the chronology ganievolvesarranging artwork chronologicallyzhiani et al.
2008. Based oranevaluation of the Cicero system, the adaptation features of
education were judged as being interesting, stimulated learning, entertading

improved user aghtion.

& ot Scrom

Territory History

T ¥ ASSOCIATIONS
Find the name of the authors of these artwork

Figure 2.10
Screenshot of Associations game used in the Cicero System
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Zydeco is anothezxampleof amobile guidethat has been applied in museum
environments (Figure 2.11lf is aninquiry-based learning systemathexplora the
museumThe system provides new learning experiendéer visitorsusing a mobile
deviceandkees track ofall user®input Zydecoallows the user to collect data, take
pictures, record audio and utilssa virtual tool to generate dafiiuhn et al. 201

The aim of Zydecds to deliver an arranged education experience with outlined

learning goals.

il Carrier 2 3:43 AM P

Zydeco

What effect does life have on the
environment?

You are a Paleontologist- You study
fossils depicting life from the past.

Exhibits to visit:

Life 10,000 Years Ago

Large Dinosaur Bones (done
Microorganisms

Ancient Tree Fossil

Figure 2.11
Screenshots of Zydeco showing data collection linked to photo and audio

Scavenger or TreasureHunt - A scavenger or treasure hunusuallyheld outside

a building. This exciting activity hasow been implementechimuseum

environmentgo increase the fun aspect of the visit. Recently, the National Museum
of Scotland implementedteeasure hungame calledCapture the MuseuinThe

formatof the gamdollows atypical scavengeor treasurdaunt but with the
additionalaspect of conquering exhikiWisitors use theismartphongto scan the
variousexhibits and then answegquestiors relating tahe exhibits The team who
captures the most exhibits gaterritory (Figure 2.12)This is a stimulating way of
achievingvisitor interaction which makes the museum not just a place to educate but

one that has its own play asp@athite 2013.
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Figure 2.12
Image showing exhibitswhich have been captured National Museum of Scotland

2.2.4 Missing Features

Mobile technologyurrentlyoffers many features for museuemvironments that
contribute to a more enjoyabledaheneficial experience for the visitorowever
there are still more aspe@nd featurethat can be implementéd enhance the
visitor experience furtheMobile guideapplicationgrovidesignificant amounts of
information navigationandpersonalisationYet, there are still gaps e social and
play or fun aspect®f using mobile phoneis museumenvironmentsThis section
wi || di s c us missingfeature®,f wchim besbeful additions to the

current arsenal of featureseristing mobile guides.

Storytelling - Storytellingis a social feature, whictouldbe implementeth

museum environmentssing smartphore Visitors could share their experiences

about things that had intrigued theRor exampleif a visitor wislesto sharea

uniqueexperience at a museum he recently visibedcould dasoby sharing his

adventure via smartphond.oreover thiscan improve the social aspect v i si t or s

experiencegFisher, TwissGarrity, and Sastre 2008

Mixed and Augmented Reality games As mobile technology use in museum
environmentss on the risetechnologiesuch as near field communication (NFC)

arebeing used as a medium to supportiseumenvironmentsn enhancing the
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visitor experienceNFC has beemcorporated into mixed and augmented reality
gamesand based on evaluation it has proved ta peomising technolog{Blockner
et al. 2009. NFC is a novel technology in which the user can easily tap or wave
NFC tagswith their smartphonand retrieve informatio(Figure 2.13)Basedon
researcHindings, mobile mixed reality gansoffer a unique experience for users
(Coulton, Rashid, and Bamford 2006

Figure 2.13
Traditional Pacman game using NFC tags

Whacka-moleis a mixed realitygamethathas been adapted using NFC téggure

2.14) The gamenvolvesplayers using smartphoneo readinformationvia NFC

tags.If a playertaps or waves hissmartphon®n the appearing mole he will obtain

pointswhi ch are then accumul dBroletalv20l)l h each n
Mixed reality games employing NFC tags can be adapted and utilised in museum

environments e.do see whoever can answer a question about a painting quicker.
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Figure 2.14
Pl aying-amwhaoédkusing NFC tags

Anothermixed realitygame that uses NFC t®ig an NFC matching game&hisis a
traditional matching game, which has been digitalised wsgmgyartphone. Any
playes who manage to matancard which is installed with aNFC tag will get

points (Sarmenta 2012 This tangible and casual NFC game demonstrates a novel
way of implementingnixed realitygames using NFC Tag This type of gamean

beadapted andnplemented ilmuseum environmentgith aneducationafocus.

2.3 Types ofvisitor in museumenvironments

Although the primary reasorfigr visiting museums are for educatiand

knowledge, each visitor h&ss or herown reason for visiting. A weknown
museum researcher John H. Falk categorised visitors based on visitor Trgets
five typesof visitors were classified ad&Experience SeekdrgExplorers)
dracilitatorg) dProfessionals/Hobbyisiand@Recharge@(Falk 2009. This
classification is not mutually exclusive meaning tipatups of people might change
from one category to another, for example one day they visit the museum as an
&exploreq and the next visis as afacilitatord Visitors mayalsorepresent a
mixture of these categories such asdhgerience seek&r wisatso a

(orofessional/hobbyiét Types of visitor need to be recogrise museum
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environments so thauitable mobile guidecan be devepedfor museurs, hence

the importance of visitor classification.

e i 3 2 e R T

B < h B

Experience Explorers Facilitators Hobbyists & Rechargers
Seekers Want to learn Want to ensure Professionals Want to relax
Want to see the new information that their com- Want to see and in a peaceful
most renowned and understand panions meet study specific atmosphere.
pieces and make new concepts. their visit goals. pieces or exhibits.
memories.

Figure 2.15

Types of visitor found in museums by John H. Falk

The varioudypes of visitor (Figure 2.15) are discussed in more detail in the
following sectionto understand what the different needs of visitors are and how best
to implement suitable technology in the form of mobile guides based on visitor

requirements.

2.3.1 Experience Seekes

Experience Seekers are visitors who are motivated toaisitseum to witness the

most important artefacts and to create memoraxperiencesThis category of

peopleis made up mostly dburists. As they are most likely to be on a tight

schedule they tend to focus on exhibitions that they thiakssential fothem

during their visit. Thisategory also includdecal people who are attracted to new
exhibitions that capture their interest. Visitors in this category often require guidance

in the form of maps to navigate them during their visit.

2.3.2 Explorers

Explorers are curiositdriven visitors who are known to value education and known
to feel amazed and challenged by artefacts and exhibits. Their main target is to find
something that will attract their attention and improve their knowledge. They tend to
look for new information and new theories throughout their visit. To meet their
goals, they will read labels and other information about artefacts that intrigue them.

Explorers usuallgome alone or separate themselves from the group. They want to
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explore #one at their own pace and without any rigid tour or audio guides. Falk
suggested that explorers might aseaudio or touguide if it is flexible andf there
is freedom of choicé-alk 2009.

2.3.3 Facilitators

Facilitators are those who visituseum environmentgith others such as friends,
families, relatives or childre.hey are the social type of visitors. They focus on
enabling the experience and learning with others in the accompanying social group.
Their primary goal is to ensure that the people in the group enjoy themselves and
accomplish their own goals at the musedrarents, for example are facilitatéos

their children. They show, guide and educate their children during their visit to a
museumlf the acquaintancesf the facilitatorare not interested or fail to messit

goak, the museum can be classified asavironment for socialising and building
relationships.

2.3.4 Professionat andHobbyists

Professiona andHobbyiss visit museurs because of eertain interest or to see a
particular artefact. They axasitors who think the museum amost important
destination. This group of people consider themsdtvbégknowledgeable as it

relates taheir field of expertise andreunlikely to read the wall labels or

information provided, as they woutatefer touse their own interpretations. Their

aim is to se and seek specific exhibitienThey may also attend lectures or
workshops organised by the museum and enjoy talking to the experts and learning

behind the scenes.

2.3.5 Rechargers

Rechargers are often visiting museaspecifically to relax in a peaceful atmosphere.
Most of them are not interested in the exhibitions. They are primarily seeking a
contemplative and restorative experience. They are the ones who most probably just
sitin an exhibition room and listen to thenbience of backgroundusic.They are

unlikely to borrow or use anyobile guideor otheraid provided in the museum.
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By knowing the type of visitors in museumnvironmentsve canmake informed
decisions as twhat type of mobile technology guides angable forindividual

visitors and for the various groups of people visiting museums. The classification of
visitor types discussed is particularly useful as it allows applications to be built to
cater to many different needs and which will ultimatelyasrde the visitor

experience. The need for highly specific applications is apparent when we
understand the psychology and various attributes of the different types of visitor

found in museum environments.

2.4  Mobile Web

Themobile web refers tthe useof browserbased internet services from handheld
mobile devices, such as smartphones or feature phones, through a mobile or other
wireless network. Traditionally access to the World Wide Web has been via fixed
line services on laptop and desktop compute@MEDIA n.d).

However, the Web is becoming more accesdiglportable and wireless devices. In
January 2014 the time of mobile accesth®lInternet exceedetesktop use in the
USA (O'Tool 2014.

2.4.1 Mobile Web application versus Mobile or Native application
In the mobile realm the terms mobile web application (Mobile Web app) and mobile
application (Mobile app) or native application (Native app) are all frequently used

and must belefined for clarity to avoid confusion.

Mobile applications (Mbile apps) and Native applications (Native apps) are

synonymous. The term native app is the preferred usage and these are applications

that are found on mobile devices and are accessed through icons on the device.

Native apps are installed by downloadingnh an application store (such as Google

Pl ay Store or Appleds App Store). They al
and can take full advantage of all the device features.

Mobile Web applications (Mobile Web apps) are more commonly referred to as Web

apps. Web apps are not real applications; they are really websites that, in many ways,
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look and feel like native applications, but are not implemented as such. They are run
by abrowser on mobile devices and are typically written in HTML5. Web apps are
similar to standard websites that run on laptops or desktops but are designed
specifically for smaller portable devices such as smartphones and tablets (Figure
2.16).
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Figure 2.16
Screenshots of the Brunei Student Union's Website on a smartphone (Left) and on a desktop or
laptop (Right)

Web apps and native apps each have their advantages and disadvantages. In terms of
device features, although web apgps take advantage of some features, native apps
have access to all devispecific features including GPS, camera, gestures and
notifications. A native app is best if your app must work when there is no

connectivity. Web apps are considerably more discae than native apps as

content is a lot more discoverable on the web than in an app. Maintaining a native

app can be complicated, not only for users but also for developers whereas
maintaining a web app is as simple as maintaining a web page. Ifplatfo

independence is important this is better achieved with a web app than a native app.

In summary, web apps and native apps are ways to cater to the needs of the mobile
user. There is no unique best solution and each type of app has its strengths and
wegknesseg¢Budiu 2013.
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The distinction between web apps and native apps is anticipated to become
increasingly blurred, as mobile browsers gain direct access to the hardware of mobile
devices, and the speed and abilities ofAs@rbased applications improve

(EQMEDIA n.d).

2.5 Mobile Map Applications

Mobile mapapplicaions are built to rumays on portable devices. Thiesulting
mapping applicationsan be used eithasaweb appor a native app (mobile app)
Using the nobile web, theweb appwill run onamobile browser. Howeveas a
native or mobile app will run directly once the map application is installed to a
mobile deviceReadymade map providshave developethobile mapapplications

includingGoogle Ma, OpenStreetMapnd Bing Maps

Google Maps is a mapping mobile app developed by GoogtadcAndroid and

IOS operating systems; it uses Google Maps for its information (Figure 2.17).
OpenStreetMap (OSM) is a collaborative project to create a free editable map of the
world (Figure 2.18). OSM is considered a prominent example of volunteered
geographic information and is supported by a+poofit organisation. Bing Maps is

aweb mappingserneac pr ovi ded as Bp@suite ofedarchvdngmeso s o f t ¢

Figure 2.17
Screenshots of Google Maps showing satellite weLeft) and street view (Right) (image
courtesy of Google Play)
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Figure 2.18

Screenshots of OpenStreetMap showing landscape mode (Left) and portrait mode (Right)

2.6 Parking problems, systems and solutions

Availability of parking spaces or lots is a problem which can be encountered
anywhere in the world. Population growth leading to an increase in the number of
vehicles on the road has resulted in insufficient parking(ldtss, Tamil, et al.

2009. This issue has beeaviewed extensively by researchers to alleviate and solve
parking problems. Various parking systems and solutions are discussed which
deploy a range of technologies. Some of the key ideas and principles are reviewed
for the purpose of possible implemerdgatin developing a mobile parking

application.

2.6.1 Smart Parking Systens

Smart parking systeshavebeen implemented in the United States, Europe and
JapanA typical smart parking system provides information such as parking location,
whether a parking lot is fully occupig@hether parking lots are still availalded

offers theflexibility to pay for parking onlineFive major aspects aimart parking

systemsare oulined below

2.6.1.1 Parking Guidance and Information System (PGIS)
This system provides direction towards a free parking space within the parking
facilities. However, the availability and location of the parking space are unknown to

the users before thegach the parking facilities.
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2.6.1.2 Transit based information system

This system includes transit information servifiesdiverse transport types
Informationis providedto assist drivers to their destinaticaswell ahelpng them
to find availalte parking spaces in car park

2.6.1.3 Smart Payment system

This systems implemented to facilitate payment for parking. This is to overcome
the conventional payment metlsttiat usually delayhe payment proces&mart
payment systesreduceoverallcoss and staffing requiremesfor payment
handling.

2.6.1.4 EParking

This systenprovidesan alternative wagf enquiing aboutthe availabilityof
parking spaces as well as giving the option to regesvidng space E-Parking
allowsaccess usintext messagesSMS) or throughonline enquiry Incorporating a

payment mechanism to the electronic enquiry component can easily be done.

2.6.1.5 Automated Parking

This system involves the uséa computeicontrolled mechanisniy) which operated
machines awmatically locate vehicles into allocated spateis. efficient as it
utilises themaximum parking spacavailable(Liu et al. 2012. This system also
enhances safety for both the driver and vehicle as paikoperated automatically.
However,as a downsidguomated parkingystems requireajor investment for
construction as welisoperation(ldris, Leng, et al. 2009

2.6.2 Parking mobile applications

Parking mobile applicatiomallow usesto find parking spaces using their
smartphones. Some of the featunéparking mobile applicatiaincludefinding
directiors to parking lots and spacemrking payment, stng parking times,
making reservationgheckng parking rats andprovidinginformationabout the
parking areaThree popular parking mobile applications, which are currenthgbe

used, are outlined below.
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2.6.2.1 ParkMe Parking

ParkMe Parkings amobile application that can be downloadesihg iTunes,
GooglePlay StoreandWindowsmobile devicesThis covers the Apple, Android
and Microsoft platforms effectively giving freeoh of access to any smartphone
user. ParkMe Parkinig free to userslhe interface is shown in Figure 2.19. The
main featuresllow driversto; view informative maps aheparking area they wish
to use checkandcompare parking rates, set parking timad givegeattime
information on how many parking spaces are availableell as providing
directiors to the nearest drive waqoogle Play ParkMe 2014).

P Promenade Gateway <

f i RS 2.8.8. 0.4
3 “ 347 Broadway
Santa Monica, CA

90401, USA

Subterranean Lot

P Pa ,r}i"me

npare. Save

Daily Rates
Update this information

Each 15 Min $2
Mon-Fri
n Sign in with Facebook
Daily Max $18
‘ Sat-Sun $10-820
Sign in with Email T Sign up Bills, Coins Accepted
e RESERVE NOW
Figure 2.19

Screenshots of the ParkMe interface

2.6.2.2 Park Me Right

The Park Me Right mobilapplication is currently available @ooglePlay Store

only. Hence it is limited to the Android platform at this tinféis application can
locate parked carssinganaugmented realitfeatureor GoogleMaps. Other

features include finding parking ktautomatic notification after parking, sharing
your car position to friensl andfamily, searching the nearest parking lot and parking
meter calculatiom The augmented reality featuwrsesthe camerdéunctionof a
smartphone where it will poinb a marke location of theparkedcar (Figure 2.20)
Sharing location can be forwarded using social netasukh as Facebook, Twitter,
Foursquare othroughSMS (Google Play- Park Me Right:Free Car LocatoR014).
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Figure 2.20
Screashots of the Park Me Right application (image courtesy of Google Play)

2.6.2.3 Parkopedia

TheParkopedianobile applicatiorcan be downloadeasingiTunes,GooglePlay
Storeand overanyWindowssmarphone. Thisapplicationcan find the current
location of the useasnd allowsenteringof anaddresgFigure 2.21) The features
include; obtaininglirectiors straight to the parking space, chieckparking
availability in reaitime, confirmingopening hours, prices, payment nettandthe
applicationallows usesto narrow the parking choices by using filte(§Soogle
Play - Parkopedia Parking2014).
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Figure 221
Screenshots of the Parkopedia interface (image courtesy of Google Play)

2.7 Crowdsourcing

Crowdsourcing ishe practice of obtaining needed services, ideas, or content by
soliciting contributions frontarge group of people especially from the online
community rather than from traditional employees or supplMesriam-
Webster.com n.3L. A well-known example of crowdsourcingtise Wikipedia
project Rather than using traditional wegf hiring writers and editor8Vikipedia

uses peopldo contribute information of their owDailyCrowdsource.com n.gd.

The principle of crowdsourcing is that more heads are better than one. By canvassing
a large crowd of people for ideas, skills or participation, the quality of content and
idea generation Wibe superiorHowever for the purposes of this research, it is
apparent thaterearestill problens on how to implement crowdsourcimghen
designingsmart parkingystems and applications. In this contextndsourcing

requires participationfrom theusers of the system; therefore motivatioa key

factor in getting users to participate. If there are sufficient incentives the user will be

motivated to participate in crowdsourcing of the necessary information.
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2.7.1 Crowdsourcing Models
Variousmodels of crowdsourcing exist depending on the skills, services, ideas and

content required. Prevalent crowdsourcing models are outlined below.

2.7.1.1Crowdsource Design

This crowdsourcingnodelseekscrowds of designers to do arwork related to
design. This includes designing legadvertisemest videas as well agproduct
design. The client will normally provide informatioglating to the work required
their budget and the deadliréhree populacrowdsource desigwebsitesare
DesignCrowd (Figure 2.22) CrowdSpring and Freelancer

*Designcrowd Canegones COSIpRars Browse Jows HOWILWrks oo too sces B Regeter  Lopin ]

Get Amazing Custom Design
Find v

k-r — ‘/”r;

(& it i SR N
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P’m Over RuFFaLo W“»%u
Y -g

B —
K 3
1 -~ == - ]
72 20

Figure 2.22
Screenshotof DesignCrowd website

2.7.1.2Crowdfunding

Crowdfundingis acrowdsourcing model that involves raisifuonds by getting
crowds of people to donatmoney for a projeabr causeTwo popularcrowdfunding
methodsare rewarddased crowdfunding and helping a busirskssctly. Reward-
based crowdfundingas the name implies, gives tthenatorincentives such gure-
purchase produstKickstarteris a leading rewardsased crowdfunding website
(Figure 2.23). ldlping a businesdirectly entailgproviding fundsonly. Donators are

not allowed to investr become shareholders of the comp#rgy are funding.
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Figure 2.23
Screenshot of Kickstarter website

2.7.1.3Macrowork and Microwork

Crowdsourcing tasks usually occur on the micro or macro scale. Macrowork is
defined as large amounts of work that require specialised skills to do the work.
Elance is an online staffing pfarm, which falls into the macrowork category. This
website allows businesses to post jobs, search for freelance professionals and solicit

proposals (Figure 2.24).

Elance SRR Pe— .

Hire Great Freelancers

* ‘B5 DANIEL B. | Video/Animator.. drisirinis

“Pworkwith really talented clients from around the world." »
e+ B

® | Post Your Job (it's free)

Hiring? Find amazing freelancers online. " Register Now (its free)
382,100 82,200 92,470 Jobs '
Vrites Marketers $1 319,285'891 SRk :
fi ¥ L

Get jobs done fast. Get the work done right.

1. Hire teams quickly. 2. Tackle jobs easily. 3. Pay freelancers safely.

— —

Figure 2.24
Screenshot of Elance website
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Microwork on the oher hand is defined as a series of small tasks, which together
comprise a large unified project, and are completed by many people over the
Internet. Microwork is considered the smallest unit of work in a virtual assembly line
(Janah 201 It is most often used to describe tasks for which no efficient algorithm
has been devised and reggin@man intelligence to completasksreliably (Grant

201Q Janah 2000 AmazonMechanical TurKMTurk) is a crowdsourcing internet
marketplace that gives individuals and businesses access to a divetsajand,
scalable workforce and gives workers a selectidhausands of tasks to complete

whenever ités convenient (Figure 2.25)

. Already have an accoun!
amazonmechanical turk T S T Sionim as 8 |
Introduction Dashboard | Status | Account Settings
Mechanical Turk is a marketplace for work.
We give businesses and developers access to an on-demand, scalable workforce.
Workers select from thousands of tasks and work whenever it's convenient.
264,641 HITs available. View them now.

Make Money Get Results
by working on HITs

HITs - Human In 5ks - are individual tasks that

Ask workers to complete HITs - Human
get r: achanical Turk.

anical Turk Requester

@ access to a global, on-

__Find HITs Nows Get Started

or learn mare about being 3 Worker

An amazoncom compar

Figure 2.25
Screenshot of Mechanical Turk website

2.7.1.4CrowdSearching

Crowdsearching is a crowdsourcinpdelthat use geographic locatioto

accomplish specified taskBhe Hipkey by Hippih is an example of a product

utilising geographic location to locate and find items, pets or people. It is a crescent
shaped alarm (Figure 2.26) that connects over Bluetooth to iOS devices to trigger
visud, audible or vibrating alerts from the Hipkey as well as the device. It is used in
conjunction with its iOS app to set its multiple ranges and modes and is recharged
via MicroUSB (Hippih n.d).
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Figure 2.26
Screenshot of Hippih website

2.7.1.5Crowd Voting

Crowdvotingis one the most popular models of crowdsourcing. It leverages the
communityds judgement -rankocontemt guahras reewespapdri | t e |
articles, music and movies. The Internet offers various mechanisms to perform

voting. Coca Coléhasusel crowd voting for new bottle designD o mi rPiazafer

submittingnew pizzadeas (Figure 2.27) and some have called the Reality TV show
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Figure 2.27

Screenshot of Domin's Pizza using facebook to crowd vote
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These and other websitemploy crowd voting in order to gain community opinions.
The feedback serves as a fowst alternative to conducting extensive market
research when developing new product names, ideas orgisdtdemselves
(Bunskoek 2011

2.7.2 Mobile Crowdsourcing
Mobile crowdsourcing involves crowdsourcing activiti@gsespective of thenodel
employedthat take place on smartphones or mobile platsotiis characterised by

GPS technologandallows for realtime data gathering.

Mobile crowdsourcing has becomeianreasingly popular method of providing
large amounts of redime datato improve daily life. This growth in mobile
crowdsourcing can potentially be used in the design of smart pap®A case
study on how to develop such a system has been outlined by Xiao Chen, Elizeu
SantosNeto and Matei RipeaniChen, Santedleto, and Ripeanu 2013

Smatphones offer a great platform for extending existing wedised crowdsourcing
applicatiors to a larger contributing crowd, making contribudmotheasier and
omnipresentAccess iither by wekbased applications or new applicason
(Chéazimilioudis et al. 201p

Wazei s t he wor | d o sbasedtnafficersdthavigatiom afigiguiet y
2.28) It provides reatime traffic and road info, saving everyone time and gas
money in their daily commut@Vaze 2009 The application laysa majorrole in
alerting other driversyoreporting if there arpolice on site, accidents, road hazards

or traffic jams.
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Figure 2.28
Screenshot of the Waze application

TaskRabbi(Figure 2.29) uses mobile crowdsourctogutsource household errands
and skilled tasks ttrusted people in the commun(tailyCrowdsource.com n.d.
(Keifer 2010.

G TaskRabbit

What do you need help with?

o &

Handyman

o] ]

Live smarter.

Get things done easily, reliably and quickly.

Figure 2.29
Screenshot of TaskRabbit website
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2.7.3 Motivation to Crowdsource

Researchers have investigated user motivation and human willingness in
crowdsourcing. Based on prewariousandst udi es
depem on the specific crowdsourcing projeSome of the reasons put forward as to

why people contribute to crowdsourcing are outlined in the table d@lokarchuk,

Cuel, and Zamarian 20).2

REASON EXPLANATION

Reciprocity and expectancy People contribute to the community or tend to help beca
they are expecting others will do the same for them whe
needed.

Reputation People contribute to increase their prestige and to be we

regarded by others.

Competition People contribute to show that they can achieve more th
others can. In some cases, this factor is strictly related t
reputation building efforts.

Selftesteem and learning People contribute to the community to grow asvitiials,
either in terms of thieown selfperception or to increase
their knowledge.

Altruism People act out of pure sympathy for others, with no
expectation of reciprocity.

Fun and personal enjoyment People tend to contribute more when they have fun doin
so.

Implicit promise of future monetary | People typically act to increase their own human capital
reward market themselves.

Money People receive direct compensation.

2.8 Near Field Communication (NFC) and Quick Response Codes

(QR Codes)

Near Field Communication (NFC) and Quick Response €@ge Coda) areforms
of contactless communicatignearfieldcommunication.ojgBoth of these
technologies store small amounfanformation such as a web address URLD.
However,the way in which they function different (RapidNFC 2013 These
technologies are defined, compared and a brief survey of their uses in museum

environments and tourism is discussed.
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2.8.1 Near Field Communication

Near Field Communicatioor NFCis shortrangewireless communication utilising

radio waves. The term is used in most cases for a specific set of protocols that enable
two electronic devices, one of which is usually a portable device such as a
smartphone to establish radio data communication with @hein by bringing them

closer than, typically 10 cm (4 in) from each other.

The open platform NFC technology was developed by a collaboration of Philips,
Sony and Nokia in 2004. It builds on the earlier Radio Frequency Identification
(RFID) technology, wich is a form of onavay, closerange wireless
communication. NFC allows twavay communications and can operate in three

different modes:

Reader/Writer i The NFC enabled device reads or writes to a supported tag.

Peerto-Peeri The NFC enable device exanges data with a compatible device.

Card Emulation 7 The NFC enabled device acts as a tag or contactless card for an

existing NFC reader.

NFC enablsusesto share business caranake transactiorendaccess information
from smart posteywith a simple touchData can be retriedeby tapping NFC

enablel smartphongon NFC tag that store the dai@FC-Forum n.d).

Figure 2.30
Samples of NFC tags and logo
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These NFC tag@-igure 2.30) are passive data stores which can be read, agrd und
some circumstances written to, by an NFC device. Present and anticipated
applications include contactless transactions, data exchange and simplified setup of
more complex communications such asfV{NFC-Forum n.d).

2.8.2 Quick Response Code

A Quick Responser QRCode(Figure 2.31)s a type of matrix barcoda two-
dimensional barcode. A barcode is a machesdable optical label that contains
information about the item to which it is attachkrtially, QR Code weredesigned
for the automotive industry in Japhot nowadayshey are used extensivaly
consumer advertisindh QR Codecan beusel to storea URL, website logirand

code paymeniNaraine 2012Grove 201). Informationis retrievedrom a QR Code
by scamingthe QR Code witla smartphoneThe smartphone must have a QR Code
applicationinstalled so that th®R Codecan be scanned and read

Figure 2.31
Sample of a QR Code

2.8.3 Near Field Communication versus Quick Response Code

A comparison of the relative merits of NFC and QR codes are published on the
RapidNFC website The pros and cons tiiese technologiemre summarised under
eightcategories, namelyiserexperiencecost,size, productintegration print and
customisationavailability in mobile phonge and programming and securitfhe
outcome for each category is outlined in the table béRapidNFC 2013
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CATEGORY NFC QR CODE WINNER

User Experience | Worksimmediatelywithout Smartphone requires an ag NFC.
additional softwareTap an in order to scan it. To scan| Offersa more
NFC tag from the home the code the user must first slick and
screen and the web link or access the app and align th intuitive user
command will launch camera to the code experience
automatically.

Cost NFC tag costaround 20 QR Code only costas QR Code
pence eacBND 0.45)for an | much as the print and can |
order of 1000 tags. included within existing

print media at n@xtracost.

Size NFC tagsareusually 1030 QR code must be at least 2 No winner.
mm in diameter and are very| mm by 20mm to ensure Similar size.
thin at just 1620 microns they can be scanned witho
(0.01-0.02 mm). error.

Product NFC tags can be amed QR cods must be printed | NFC.

Integration without a direct line of sight | visibly onto each product. | Better for
and therefore it can be inside| Special care ost be taken | product
product or hidden from view. | when printing on 3D integration.
Special oAmetal tags must bel products.
used when th&ag is placed
within 5 mm ofmetal
surfaces.

Print and NFC tags can be futlolour QR Codes must be visible | NFC.

Customisation custom print and can be and can only have limited | Full colour
hidden behind the printed customisatiorin order to customisation
media or within a product. maintain its performance. | print and

branding.

Availability in Not all smartphones are NFC| QR Code can be used by a| QR Code.

mobile phone enabled. existing smargthones.

Programming NFC tggs are easy to encode| QR codes can be freely No winner.
usinga mobile app on NFC generated from a wide rang Both easy.
enabled phong Only NFC of websites.
tagsare rewriteable.

Security NFC tags have a fixed QR Codes have no security NFC.
manufacture ID number and
specialist tags can also supp
encryption to hide the
programmed data.

2.8.4 Usage of NFC Bgs and QR Codes

NFC and QR Codtechnologyhasbeen applieih many differat contexts and are
bothwidely used NFC smart posters are used in magazine advertisements, fliers,
billboards and other physical mediums. NFC smart posters are favoured over many
other digital forms of communication because NFC technology is typicakyiee

the consumer s mobile devi

feature of

tag, a small unpowered electronic device that holds a small amount of data such as a
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web link, text or command. When an NFC enabled smartphone is placed in close

proximity it powers the NFC tag and reads the information stored on it.

In terms of mobile guide usage NE&sand QR Codg are used extensively in
museumenvironmentandfor tourism purposg A brief survey of usage in this

context is outlined below.

2.8.4.1Museums

Implementation of NFC and QR cotdzhnologyin museum environments is
becoming increasingly popular and typically providdgsrmation such as text or
URLG6s whi ch autavideadrweb pabetlated to artefacts hexhibits

and other information which museums consider relevant to the visitor.

Museum of Londoni This wasone of the first museusrtolauncha campaign

utilising NFC tags The project was supported by Nokia to equip them with the NFC
tags and the statistics to measure their use. NFGitafgscated next to artworks
(Figure 2.32)r artefacts, which transmit web links to NE@abledsmarphones.

The museum takes full advage of current mobile technology and social media
wherebyvisitors are encouraged buy ticketsfor future exhibitons. They can also
check in follow or like the museum on sgsuch as Fasquare, Twitter and
FacebooKClark 2011h MuseumOfLondon n.Jl.

Figure 2.32
NFC tag being used in the Museum of London
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The Bardo Museum’i This museum ifunisia launched the first NFC guide in
Africa. The application wadevelopedn partnership with Orang#/.isitors can

access complimentary information on what they want to see, audio commeaaries
well ashistorical and geographic perspectiyEgyure 2.33) Children are provided
with agames sectionomprisingdiscovery, mosaic and juniactivities which

means they can leawhile having fun. The application can run in three languages
namely,French, Enlish and ArabiqLiveOrangeTV 2014

Figure 2.33
NFC guide in the Bardo Museum

2.8.4.2Tourism

NFC and QR Codtechnologyhas alsdeen implementedidely in thetourism
industry.Many studesrelatingto NFC and QR Codtechnologyusage irthe
tourismindustry are availabldBothtechnologieshave similar functionalitynd are

ableto obtain information, find locatianand offer payment services.

Cityzi - In 2010, NFC trialsvere carried oun the city of Nice France. The pilot
studyled to the development of an NFC application withlitend nameCityzid
(Clark 2010. Cityzi offers payment, transpaahdinformation serviceas well as
loyalty points. The payment serviceffered allow consumeit® make payment
using their NFC eabledsmarphone For transport servicassers can access real
time travel information for all services calling at bus and tram departurespQirt
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Codes wereinstalledalong withNFC tagsacross the local transport netwd@ark
2009. Information services provide additional informatiemd facts about the city

of Nice.As a customer incentiveyalty pointsare accumulatesthenconsumersise
their NFCsmarphone to maka purchase. In October 2011, Strasbourg adopted
Cityzi making them the second city lmance to use the NFC application and brand
(Clark 20113 The key logos and icons used by Cityzi are shown in Figure 2.34
(Clark 2010.

" ~7 Alogo which shows a service or a contactless mobile
(cityzif device is compatible with AFSCM specifications.
\ /

, A fici Cityzi’ (‘Cityzi here’) logo displayed
( |C| [ prominently — in doorways and on cashtills, in the
" same way as card acceptance logos — in all places
where Cityzi services can be used.

, A target mark, to show consumers where to hold
o " their device when interacting with a Cityzi service via
=¥ a poster, billboard or other NFC-enabled object.

P An icon displayed on the consumer’s mobile device,
‘f || allowing quick access to the list of Cityzi applications
"~ stored on the handset.

Figure 2.34
Cityzi NFC logo and icons

Clarion Hotel, Stockholmi This hotel inthe Swedish capital engaged in the

wor | dos sthdyusisgtNFQ phdne&larionStockholm n.g. Themaingoal

of the pilot studywas to get feedback from guests and employees using NFC phones
for a variety services. Guestereable to us@anNFC enabledohone as key to

enter their roonfFigure 2.35) while macther servicallowedthemto handle their

check out process.
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Figure 2.35
NFC enabled phone being used as a key at Clarion Hotel, Stockholm

2.9 Conclusions

The literature revieviocused on topics chosen by the researcher, to better
understand the key ideas and principles to be drawn upon fdevieébopment of the
mobile guide applications in this research study. The topics were researched,

reviewed and arranged as follows:

2.2 Features of museum mobile guides
2.3Types of visitor to museum environments
2.4 Mobile web

2.5Mobile map applicatios

2.6 Parking problems, systems and solutions

2.7 Crowdsourcing

= =4 4 -4 -—a -—a -

2.8 Near field communication (NFC) and quick response codes (QRsLCode

In particular, a review of literature relating to mobile guides used in museum
environments and literature relatingsimart parking applications and crowdsourcing
was undertaken as thesere relevant to the two applications that were developed

and tested as part of the research study.

Mobile guide applications provide significant amounts of information, navigation
andpersonalisationThe researcher concluded ttiagre are still gaps in the social

and play or fun aspects of using mobile phones in museum environfieatsse of
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storytelling and the incorporation of mixed and augmented reality games into mobile
guides in the context of museum environmia
adding to they i s i degree 6f social interaction and personal enjoyment. These
suggesteadditions could also be applied to mobile guide applications in the tourist

sector. NFC, although novel, is a proven technology, which can be utilised to

incorporate mixed and augmented reality games into existing mobile guide

technology.

It is importantto recognise the different types of visitor in museum environments so
that suitable mobile guides can be developed for museums, hence the importance of
visitor classification. If we clearly understand what the different needs of visitors are
then we canmplement suitable mobile guide technology based on visitor

requirements and preferences.

From the literature review of the mobile web it is apparent that the Internet is being
increasingly accessed through mobile devices such as smart phones, tablets and
laptops as opposed to the traditional fixed line desktop access. The mobile web is
catered to byveb apps and native apgepending on theeeds of the mobile usdt.

can be concluded thdtdre is no unique best solution and each type of app has its
strengths and weaknessd$e distinction between web apps and native apps is
anticipated to become increasingly blurred, as mobile browsers gain direct access to
the hardware of mobile devices, and the speed and abilities of broasent

applications improveDevelopers will have more freedom in the future to develop

across different platforms as this distinction lessens.

Mobile map applications were reviewed in brief and it is clear that existing
applications are sophisticated and difficult to duplicatefdrmation has to be

sourced from scratch. Howeveeadymade map providersuch asoogle Mag,
OpenStreetMapnd Bing Maps offer efficient solutismas they provide accurate and

up to date information.

Parking is a universal issaad the literatureaview shows the availability of novel
smart parking solutions to help users get up to date information about where to park,

availability of parking spaces and other parking related services offered by mobile
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applications. The use of live data is crucialite success of such applications and

the issue of sourcing such data is highlighted in the crowdsourcing section. A novel
aspect of th&iveMap application developed by the researcher is the crowdsourcing
of information from users to keep the parking infoto date in real time.
Crowdsourcing of information in this manner is cost effective but there is the issue
of howto guarantee both the accuracy and supply of real time dataifers of the

LiveMap prototype.

NFC and QR Code technologies were reviewed, as they are relevant technologies for
the researcher in the context of developing a mobile guide for use in the Brunei
Museum and for developing thé&eMap parking application for student use in the
University d Kent. From a comparative study of NFC and QR Codes it can be
concluded that both technologies have their advantages and disadvantages. NFC tags
and QR Codes are equally effective to programme while QR Codes are considerably
more cost effective and moreadlable in smartphones. However, NFC tags offer a

better user experience, better product integration and better security. Both
technologies have proved to be effective in various fields of application and have

been successfully implemented in mobile tedbgy used in museum environments

and in the tourist industry.

The topics reviewedere specifically chosen by the researcher to provide relevant
literature for the development of the museum mobile guide application and the
development of theiveMap parking application. The literature also provided
background resedndor the audio tour guide and Scavengentapplication despite
the fact that these applications were found to be unsuitable for testing.
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CHAPTER 3

Other Development 1-
Audio Tour of University of Kent

3.1 Introduction

An audio tour or audio guide provides a recorded spoken commentary, normally
through a handheld device, to a visitor attraction such as a museum. In this case a
mobile audio guide was developed for use with a smartphone asgaisielfl tour of

the Univergy of Kent. Themobile audioguide was developed and presented to the
researctsupervisors during progress meetinggeldin May 2014 Theprimary
motivation fordevelopingthe audioguide was t@nhanceaiser§experience in the
University. The only infomation available about the University at this time was in

booklet form.This study was not carried forwabgyond thelevelopmenstage.
3.2 Objectives

The initial objectives for the mobile audio guide included design, development and

testing of the guide. However, only development was undertaken. The main target

59



users for this guide were visually impaired students. However, the guide is suitable

for useby others.

3.2.1 Who isthe Mobile Audio Guide for?

The mobile audio guide was initially developed for visually impaired students. The
audio was aimed to help visually impaired users find directions for lecture theatres
and other key buildings on campU$e guide also provides textual directions for
other users who wish to find their way around the university using a smartphone,

whether staff, students or visitors to the University of Kent.

3.2.2 How does theMobile Audio Guide application work?

The mdile audio guide is based on a standard mobile web application. NFC tags

and QR Codes are used to store links to the relevant website. NFC tags and QR

Codes are also embedded in smart posters for users to tap or scan (Figure 3.1 and
Appendix 10). Oncethei nk i s transferred to the usert
the website appears. After users click the current page the application will go to a

direction page with the corresponding audio.

3.3 Motivation and ldea

The researchewvasmotivated to develp a mobile audio guide when in the same bus
asa visually impaired studenthe visually impaired student was using a GPS
tracking system to navigate himself to the univergiydio instructions in the form
of directions could help other visually impairstudents on campudowever,it is

not necessary timit an audigguide to visually impaired users only. Audio can be
used by anyone with normal hearing. The aggimle included text so that others
who wished to read as well as listen to directionsatsm use it.

3.4 Prototype Design and Development

The information for the mobile audio guide was based on the content ofguiskdt
tour booklet provided by the University of Kent. For the prototype of the mobile
audio guide, a sample of text from tioeir booklet was used to demonstrate the
application. The front cover of the booklet was used as an opening page for the
mobile audio guide (Figure 3.2). A text sample containing directions was the basis
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for the audio which was obtained using Google TlewasThe Google Translate

application was downloaded and added to the web page.

The UK's European university University of

Kent

S URY CAMPUS

Figure 3.1
Smart poster for the Mobile Audio Guide

Th UK Europesn ursversty University of

Kent

CANTERBURY CAMPUS

Exit through the Visitors Reception. Go out of the
double automatic doors and turn to your right,
following the footpath to the road.

In front of you is Darwin College [E5] where you can
find Origins Bar and Bistro. The bistro is the only
Tex-Mex outlet on campus and is famous for its
fajitas and Texan style burgers. Origins Bar is
renowned for its party atmosphere and, with a
colourful décor and regular events, is one of the
most popular bars on campus.

Darwin Houses [E4] are situated to your left.
« Self-catered terraced houses, arranged in courts

Turn right and follow the footpath to the phone box.

Up ahead in front of you are Tyler Courts A, B & C [K5]

a CAlf Antarad An coita flate

Figure 3.2
Screenshot of the Mobile Audio Guide useinterface
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3.5 Discussion

A working prototype of the mobile audio guide was developed thereby achieving the
objective of having a mobile guide that provided audio for its users. However, this
was in sample form only and no further research or development of the mobile audio

guide was undertaken.

A fully developed mobile audio guide used in conjunction with smart posters would

meet the needs of all potential users except for visually impaired students. Given that

the initial motivation was to develop a mobile audio guide for vigumpaired

students this issue would have to be addressed if a full blown application was to be
designed, developed and tested. A possible solution relies on the use of NFC
technology. Though an emer gi-mggeotbpat hnol og:
recagnition (with NFC tag or device), identification and data exchange has the

potential to build applications for nensual and visually impaired users. Cutting

edge technologies are turning smartphones into assistive devices for the service of

nonvisual uers across different are@@hattacharya 204

This mobile audio guide project was too constrained to justify taking the research
further at this stag&.he low number of visually impaired students and the
technological challenges of applying NFC to solve this problem for the visually
impaired were decisive. The application was rudimentary and straightforward and
acted as a simple textual and audio guigec on existing information. The
application did not have any novel features; however, the design and development
process provided valuable experience for the researcher.
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CHAPTER 4

Other Development 2-
Scavenger Hunt Application

4.1 Introduction

The 6Scavenger Huntdé application was des|]
research study. The researcher developed and presented the application during a
progress meeting with the resgasupervisors iiMay 2014 However, the study did

not proceed with testing of the application. Initially, it was developed to study the

fun and entertainment aspect of using a mobile guide with a smartphone at the

University of Kent.

4.2 Objectives

Theobjectives of the research were to design, develop and test the scavenger hunt
application for use with smartphones. The study sought to investigate whether using

the application with smartphones enhance:

play aspets of the scavenger hunt. The idea was to use NFC tags and QR codes to
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obtain followup clues and riddles that lead users to other pit stops during the course

of the scavenger hunt

4.2.1 Who isthe Scavenger Hint application for?
The scavenger hunt apgdition was designed for the students and staff of the

University of Kent. The aim was to educalt

history as well as providing the location of important buildings on campus. It was
also an opportunity to promote restechnology through usage of NFC tags and QR
Codes.

4.2.2 How does the Scavenger ttht application work ?

The scavenger hunt game is played using a standard mobile web application. The
competitors tap an NFC tag or scan a QR code to obtain a Web URh prbiddes

the question they need to answer. Once the question is successfully answered, the
next riddle is given and competitors proceed to the next location to answer the next

guestion and so on until all the questions are answered and the game coniplsted

scavenger hunt game is scored using a poi
the highest is the winner or, in the case of a tie, the person who submits the last

correct answer earlier will bdeclaredhe winner.

4.3 Motivation and ldea

The madivation for developing the scavenger hunt application for use with

smartphones came from the interests of the researcher. Scavenger or treasure hunts

have been successfully organised by Bruneian students in the University of Kent for
anumberofyears. Bhn i naugural competition in 2010

Amazing Raced and has been organised on ;

Londond was another scavenger hunt competl

Students based in University College LonqUCL). The researcher was motivated
to implement the competition using smartphones based on his participation and

involvement in organising previous competitions.
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Figure 4.1
6Lost in Londond t r ea s(photecolrtasy of BRUCIQhdog)i s e d

Otherinstitutions have implementescavengehunt mobile game of their own
Notably, theSmithsonian American Art Museum develogegtavengehunt
applicationknown asPheor@ PheonFigure 4.2)was first introducedh 2010 at the
Smithsoniar(Righthand 201

Figure 4.2
Visitors' participating in the Pheon scavenger hunt

OMobHunt 6 i s an atefmgerhuntenolalegarheelt wad created sisca
tour around the Infolab21 building at Lancaster University. The game is simple in
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essence and primarily provides a tour of the main buildings and faqieston,
Rashid, and Bamford 20D6An interesting feature is the use of radio frequency
identification (RFID) tags as shown in Figure 4.3 below. Rteléhnology is the
precursor to NFC technology, the latter being practised extensively in mobile guide

applications.

Figure 4.3
InfoLab21 MobHunt RFID tags

4.4 Prototype Design and Development

The first prototype design presented used an indoor location (Figure 4.4).
Participants scan a QR Code at the starting point, which links to a webpage. The web
page gives clues to find specific artwork. If the participant successfully finds the
artwork, heor she needs to scan another QR Code to obtain the next riddle. However
before proceeding, the participant has to answer a quiz style question to get to the
next clue (Figure 4.5).
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Figure 4.4
First prototype location plan for the Scavenger Huntapplication

First Clue Congratulation you found me

Figure 45
Screenshots of artwork and quiz question

The second prototype design used the university campus (Figure 4.6). Participants
tap or scan a smart poster to obtain clues (Figure™é)smart posters are
embedded with NFC tags and QR Codes, which link the user to a web page. The
starting webpage contains the first clue and the user enters their University of Kent
Identity code (UKC ID) for a timestamp at the particular location tRisrprototype

four locations were set, namely; Jennison, Keynes, Woolf and Labyrinth with quiz
style questions (Figure 4.8). The smart posters and user interface for the four

locations can be found in Appendices 111P.2.
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Figure 4.6
Second pototype location plan for the Scavenger Huni@pplication

Figure 4.7
Second prototype showing Scavenger Hur8mart Posters

Keynes )

Congratulation you found me. Answer J e n n ISO n

all of the questions to get to your next
*Required

clue.

*Required
UKC ID - please choose your correct ID. *

v
UKC ID - please choose your correct ID. *
v Go to this college that

represented by this

logo.

1) This college is named after who? *
Milton Keynes

John Maynard Keynes

Thomas Robert Keynes

David Richard Keynes

Figure 4.8
Screenshots of seconprototype quiz questions
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4.5 Discussion

Theimplementation of the two prototype designs wassidered to be successful.

However, further research and development was not undertaken ase¢hene

novel aspects in this paoatonpgameforusé\ith o6 Sc av
smartphones as it stands is limited and would benefit from various amendments and

feature additions.

A crowdsourcing aspect could improve the application whereby participants during
the live scavenger hunt could provide clues laimds for others if help is needed.

Making the scavenger hunt more interactive for all would enhance users' experience.
A game and play aspect could be built into the application where individuals or
teams have to complete various game tasks, simulaiiaztsallenges during the

course of the scavenger hunt as well as answering location questions and riddles.
Bonus points or prizes can be awarded for these tasks making the scavenger hunt
more entertaining and competitive. Participants can be readily remtiwdnen such

incentives are provided.

The research methodology was straightforward but lacked the sophistication required
to take the development of the prototype designs further. The questionnaire lacked
depth in terms of the responses sought and waganied enough. The number of
participants in the testing of the application was small and did not constitute a
significant sample population to validate the results and outcome. Written consent

from participants was overlooked although verbal consengwas.
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CHAPTER 5

Study 17 Kronologi KDYMM
Paduka Seri BagindaSultan Haji
Hassanal Bolkiah

5.1 Introduction

Study lrepresents pilot study of the originaldeafor this research programme.
This stug focuseson developing and testiregwveb application on a smartphone to
present historical photos of His Majestgduka Seri Bagindaultan Haji Hassanal
Bolkiah to visitorsn museunenvironments and similar institutioms Brunei
DarussalamThe web application was designede viewed with any smartphone. It
was designed and developed using Hyper Text Markup Language (HTML). NFC

tagsand QR codewereused to acceselevantwebsie information.

This study was carried out in the NatioAathives building of Brunei Darussalam
using Samsung Sl (S3) and iPhone 3GS smartphones. One of the meeting rooms in
the National Archive buildingwas used to test the mobile guide web appbcati
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Although the study focused on developing a mobile application for museum
environments, it wasot felt necessary to be in a museum as the purpose was to test
the web application. The outcome of the testing was based on use of the web
applicationpre-loaded with the chronology content.

5.2 Objectives

Theprimaryobjectives of this studywereto design, develop and test tkeonologi

KDYMM Paduka Seri Baginda Haji Hassanal Bolkiah (hereafter known as

Kronologi SHHB)web applicationSecondary objdives includededing the

viability of a mobile guide usingmartphones in museuamvironments,

implementing the Kronologi SHHB web application in the Brunei Museum, Bandar

Ser i Begawan, Brunei Darussalam, enhanci
preference for NFC tags or QR cod€kestudy also aimed to obtain feedback and

suggestiongor improvemenfrom the participants.

5.3 Method

5.3.1 Participants

Seven participants took part in this pilot study. Theyre employed bfrunei

Dar us s auseumndepartrivenand held different posts includidgchives

Officer, Information Technology Officer and Curator. The participants consisted of
two males and five females ranging from 27 to 56 yehegjewith a mean age of 38
yearsAll participants weg familiar with browsing the Internet using their
smartphones. Even though they each owned a smartphone, they were less familiar
and awaref QR code programesto beinstalledand whether their smartphone was
NFC enablear not. Thereforethe participantsvere briefed on these aspects and the
testing went aheagaissuminghe requirementwerefully understoodSmartphones
were provided during the testipgriodfor those participants who wished to use

them

5.3.2 Design
The material useth thedesignof the Kronologi SHHBwveb application was
acquired fronthe National Archives of Brunei DarussalaRermission was giveto

use photographs with a watermakotographs of His MajesBaduka Seri Baginda
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Sultan Haji Hassanal Bolkiah, the current Sultan of Bruegeused ashe subject

for this web applicatioriThe material made availableas organised chronologically
based ornthe following decadeg;950s, 1960s, 1970s and 1980s. HTML was used to
design his web applicatiomasit was responsive to thaarioussmartphone browser

in use

The links for the web applicatiowereprogrammed to NF@gs using NFC
progranmewriter. For the QR code Google URL shortener was used as it provides

the QR code autoatically after entering the link.

Figure 5.1shows the information mounted oradoardor ease of testingith the
variousNFC tag and QRcodes. The information wasrganised in chronological
order based ofour decades spannittige years 9501 1989.

\ onologl KDYMM Paduka Seri
Baginda Sultan Haji Hassanal Bolkiah

ST ———

Figure 5.1
Board arrangement of NFC tags and QR codes
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Thetextinformationfor the web application wasresentedn the Malay language

only as Bruneianw/ere the targeted audienice the pilot study

KRONOLOGI KDYMM PADUKA SERI
BAGINDA SULTAN HAJI HASSANAL
BOLKIAH

1950-an

Figure 5.2
User Interface of 1950's Kronologi SHHB

Figure5.2 shows thavelpagefor the 1950slecadelt consists ofhe titlg
'Kronologi KDYMM Paduka Seri Baginda Sultan Haji Hassanal Bolkaath a
subtitle of the year (1958n)andthree imageseach ofwvhich links toa specific

pagewith relevant information

Komen Anda

Figure 5.3
Screenshot of Usernterface after clicking an image
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Figureb5.3 illustrates the informatioshown in the user interfa@dter clicking an

image. The page contaiagepresentativehotayraph textinformation and social
networkoptions for adding commentssers can comment and tweet using

Facebook an@witter respectively The commerstsection is based on the Facebook

social plugin. Users can log into their Facebook or Yahoo accourdsidoa

comment on the page. Another Facebook sociatplajjowsu s er s t o 61 i ked
content of the pagerovidingthe useis loggedin to their Facebook account. There

is a back linkat thetop andbottom ofthe page to access the previous page.

&Kembal§ which means 'return’ is the Malay wargedto represent the back button

5.3.3 Questionnaire
The questions used in this studgre designedly the instructor and did not follow
any previas studiesThe full questionnaire can be found in AppendiSé&ven
guestionga- g) were askedomprisingtwo demographic questions, two closed
ended questionsne operended questiorgne preference question and two
suggestion questions. Thrdormation requested amguestiongyiven wereas
follows:
a) Name
b) Age
c) The Kronologi KDYMM Paduka Seri Baginda Sultan Haji Hassanal
Bolkiahis easy to use? [if no state the reason{&]S NO
d) If you want to improve the user interface what would you suggest?
e) Whichone is easier? Using NR&@gsor QR code?
f) Do you think the usage of smartphones will enhance vésiéxperience
in the museum? Givareason(s).

g) Give suggestiosto make the application more interesting.

These questions were askegtobe the followig; whether thelesign layout of the
interface was easy to understattdgdetermine anpreference betwearsingNFC
tagsand QR codg whetherusing asmartphonéo run the applicatioenhance
visitors éxperience in museusnvironments and to offsuggstions on how to

improve the web application.
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5.3.4 Procedure

The instructor carried out a short presentation on the research study. This included

details about NFC technology, QR codes and the sample interface of the guide based

on the smartphone usdeleven officers attendetié presentation from the Musesim

department in Brunei Darussalam. Seven participants were recruited on the day of

the presentation and took part in the pilot stu€lgch of the seven participants was
briefed for two to three minas on how to use the web applicatibifsC enabled

smarphones andiPhona were made available test the web application.

The sequencef thetestingprocedure for each participant wasfollows

1. Briefing SessionAfter the presentation was finishebe instructor carried
out individual briefingsEachparticipant wassked to tesheNFC tag, QR
codes and the interface of the web application. No recordings mece
during the testingeriod Each participanvasasked to test fano morethan
three minutesParticipantavere shown how to use the NE&ysand QR
codes prior to the testinggs thg werenot familiar with the technology

provided.

2. Instructions: Eachparticipantwasinstructed verbally to perform the

requiredtasls.

3. Interaction with NFC tagsand QR codes: Participants were asked to test
boththe NFC tag and QR code A Samsung SlIlI (S33martphonevas used
to tap the NFC tagandaniPhone 3GS was us#éalscan th€R cods. The

participants were allowed to tap or scan any olNR€ tags orQR ades.

4. Interaction with the web application: Once the participants were satisfied
with tappingan NFCtag or scanning QRcode, they were asked to browse
the web page. They were then asked to click owdhieus images of
photagyraphs availdle and browse normallgs they would foany other

website.
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5. Questionnaire: After performing the tasks, the participants were given a
guestionnaire tobtainfeedback on what they experienced during the testing.

Participant's feedback can be found in Appendices 2.3.

6. Debriefing SessionThe instructor thanked the participaafsercompkting
and hanthg in the questionnaire shedime was given for participants to
ask questions and request explanations for matters relating to the testing

procedure.

5.4 Results

5.4.1 Descriptive features of the sample

There were seven participants in this study with a mean age of 381.¢5EB).
Therewere mordemale participants than maparticipantsfive female participants

and two male participants (Figure 5.4).

Gender Demographic

Male

Gender

0 1 2 3 4 5 6
No. of Participants

Figure 54
Graph of gender demographic

5.4.2 Closedended Question

The first questionquestion avas a closeeéended questioasking whethethe user
interface is easy to use. Participants were requirsihrtply answer yes or ndf the
answer was nthe participant waasked tagive reasonsAll sevenparticipants

answeed yes to this question (Figuseb).
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¢ K Kroriologi KDYMM Sultan Haji Hassanal
Bolkiak dza SNJ AYGSNFI OS A

NO

No. of Participants

Figure 55
Graph of the ease of use of the Usenterface

5.4.3 Openended Question

One operended questiowas given as part of questionmhefirst part wasa closed
ended question, askinguking asmartphone wilenhance visitot®xperience in
museunmenvironment@&ndwasfollowed by the operended questioaskingfor
reasonsSix of the participantgave a positive response to the questiare 6f the
participantsdid not give a yes or no answer to the first paowevereasonsvere

given

5.4.4 Suggestions

Questionsd and grequiredsuggestionso be made by the participan@uestion d
asked how to improve the user interfadgle questiong asked how to make the
application more interestinghree participats responded to the question on how to
improve the user interface. Five participants gave suggestsohsewto make the

application more interesting.

5.4.5 Preference
Questionerelated tahe participarts preferencdor NFC tags or QR code$hree of
the participants preferracsingNFC tags two participants chose QR cadnd two
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statedthatNFC tagsand QR codes welmtheasy to uséherefore not showing any

preference for the two technologies used in the web application (Figure 5.6).

Which one is easier?

[}
(&)
c
[}
s o= con [
o
o
0 1 2 3 4
No. of Participants
Figure 5.6
Graph of participant's preference
5.5 Analysis

5.5.1 Isthe user interface easy to use?
Unanimously participants agreed that the user interface was easy ihegmsitive
response implies thétte current user interfacerche used for futurprototypes of

the web application

5.5.2 Improvements touser interface

Three participants respondedguestion d The three suggestions were to improve
the load up page, to create a forum or chat room for discussion on thgrpjjoto
imagesor video ando add language options.

The loading of the web application depends on the speed of the Irtenmeiction
Slow loading can be attributed to the mobile Internet service providers in Brunei
Darussalam of which there are only twoTl{frastructure is not yet on par with
countries in the regiofmhis problemcan only be addressed and rectified by the
Internet service providers and the government of Brunei Darussataoms and
chat rooms arthought to be annnecessargistractiongiven thatFacebook and

Twitter social network pluginare already built into the applicatiddowever, it is
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possible to provide links in the form of buttons, which can direct the user to more
detailed forums and discussions about the various photogiapdges and videos
that could be provided.anguage optionsiake for a very useful suggestion and are
thought to be both practical and necessarynuseunenvironmentsttract visitors

locally and worldwide.

5.5.3 Preference forNFC Tagsor QR Codes

Two of the participants stated that both NFC tags and QR codes were easy to use.
Three participants expressed a preference for NFC tags and two participants
preferred QR codes (Figure 5.6). Based on these results the use of NFC tags was
preferred. Howevegiven that only seven participants took part in the testing it

cannot be concluded that these results are significant. The sample size is too small.

5.5.4 Can gnartphones enhance visitor$ experience in the museum?

A majority of the participanteespomled positively to questionith each of the
participantggiving different reasongelating toenhancing the user experience.
Reasons givemcluded, that using a smartphaséowedan alternative way of
obtaining information and the information coulddmsily reviewed in theome.

Using smartphonesould also benefit visitors who have a limited amount of time to
browseexhibits, artefacts and exhibition$he abilityto give feedbackn the form

of comments on the phajoaphic images is also seen aduspAlthough one of the
participants did not give a yes or no answer, the reason gagpositive as the
participantstated that using a smartphone with the applicatilanved visitors to

review and compare the information provided in different galteri

5.5.5 Suggestions to make the applicatiomore interesting

Five participants responded to quesiipihe suggestions given by tparticipants
wereas follows:include audio and video, improve the interactivity of the
application, include games, linke artefact to other relevant websiéth published
references ancecognisednternational expertandinstitutions and information

includedin the applicatiorshouldbe different from thénformationon display.
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5.6 Discussion

The findings show a positive response to using a smartphone with the Kronologi
SHHB web application. However, the results obtained were insufficient and it is
clear that the process and procedures used to evaluate the study should be revised.
The questionaire was limited to seven questions and included clesedd

questions, which limited the findings of the research. Any future questionnaire
instruments should be designed with a comprehensive range of carefully thought out
questions, which can eliciteérkey information being sought as well as collating

useful opinions and suggestions about the application and the technologies it uses.

The sample size needs to be increased and replication of the testing with different
groups of users should be undeeaiakOther methods of testing including
interviewing and recording participants would increase the reliability of the results
obtained. Video recording while participants use a smartphone with the web
application could also improve the study by providingaecurate and complete

account of the testing period.

The following outline some of the shortcomings of the methodology used and the

factors to be addressed:

1. Methodology: The method used irthe study need tbeamened, for
examplebriefing of participans on how to use NF@agsand QR codewas
insufficientand should be reviseiore tasksshould be set and performed
during the testingeriod Participantshould be interviewednd recorded in

conjunction with use of a suitable questionnaire

2. Questionnaire: Closedended questions should be avoided. For exariipbe,
you think using a smartphone would enhance visiexserience in the
museun?' couldbe change to 'What features can enhance visitors

experience in the museum using a smartpfdn
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3. Environment: A meeting roomin the National Archives building was used
during the pilot testing. An empty room with a museum setting would have

been more appropriate to run the testing.

4. Equipment: There was no recording equipment used during thegest
There should be recording equipment such as video cameras or audio

recorders to keep records of the testing.

5. Number of Participants: The number of participants was low. Hence, the
results of the testg werenot significant. The number of participants should

be increased to obtain more varredponses and reliable data

6. Permission: Participants only gaveerbal consent to the instructor. The
instructor should provide a consent form to be signed by the panticipa
which would give permission for all testing and allow responses and results

to be used for the purpose of the study.

In conclusion, the current methodology was ineffective. Statistically significant
conclusions cannot be drawn from the limited resaliteined. The methodology
needs to be more rigorous and quantitative so that effective data analysis can be
done. Further development of the Kronologi SHHB web application cannot be

justified using the current methodology,itis unsound and ineffective

5.7 Conclusions

This study was undertaken to investigate the potential for using smartphone devices

to run a prototype mobile guide applicat]
pilot study was conducted with the Kronol&#HHB web application using Samsung

and Apple smartphones. NFC tag and QR code technology was used during the

testing process to investigate ease of use and any preferences for these technologies.

Based on the results and outcomes of the pilot studgnibe concluded that many

issues arose because of the methodology used, which was deemed to be both
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insufficient and unsuitable. Significant changes to the methodology need to be made
for any future study. Despite the mistakes that were made duringuhsemf the

pilot study, it is felt that the existing study provides useful qualitative information,
which can be used as a reference for future research. Suggestions and constructive
comments given by the participants could also be considered for futictype

work.
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CHAPTER 6

Study 21 Kent LiveMap
application

6.1 Introduction

Study 2 wasindertaken aan amendment @nearlier study. This study still focuses
on developing and testirmweb application on smartphones. In this case, a map
based Web application fosumg on the University of KenGanterbury campus was
designed and developed using Hypertext Markup Lang(igkIL) and

OpenStreetMap navigation.

This study aims to measure tagplicationsystens usability, user interface

satisfaction andeeks to addresise research questiopssed as the main basis for

the research studyhe target users of this applicatiere the students, stathd
visitorsto the University of Kent. Parmkg on campus was one of the subjects of the
study and the application was designed to give information about available car parks
on campus in real time as well as being able to igifcemation on live events on

campus.
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6.2 Objectives

Theprimaryobjectives of this study were to design, develop and testahe
LiveMap application.A usability scalevas devised to test the applicataswell as
an instrument tgaugeuser interfacsatisfactionThese instruments wetssed to
investigatewhether or nothe applicatiorwill benefit usersVolunteers testing the
application answered questions and provided feedback about the application.

6.3 Who isthe Kent LiveMap application designedfor?

The KentLiveMap applicationis designed for the University of Kent, Canterbury. It

aims to provide information tstudents, lecturers and visitors by presenting live data
andinformationabout thecampus in an interactive way using mobile technalogy

The fundamental use of KehiveMap s to provide the students and lectuneith

live information of current events on campus. Curreiigni ver sity of Ke
social networks (Facebook, Twitter and Instagram) are the only source of live
informationto the students and lecturers. However, this is restricting as not everyone

hasa social networlkaccount Therefore, KenLiveMap is anticipatel to be inclusive

and accessible.

Another target usegroupof KentLiveMap are visitorgo the universityKert
LiveMap can be of assistance\itors such as familgnembergluring their visit.
Besidegorovidinglive information, visitors can also accessapof the campusnd
navigate themselves to locatgihey want to go such as parking locasdecture
theatres and buildings of intere$hereforeyisitorscan easilynavigate theampus

without getting lost.

6.4 What can theKent LiveMap application be used fof?

KentLiveMapis designed not only to providemap othe campus outbut also
toprovidethel at est wupdates of the univegsityods
markers, which the user can click and information will poug bedisplayed. The
informationfor this studywill focus oncar park details in the university and provide

the updéed information based on the markers
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6.5 Method
6.5.1 Participants

Twelve participants took part in this study. They were all studerntgedfniversity

of Kent from different courses. The participawesrecomprised of four mateand

eight female whoseage ranges from 18 to 25 years. Fouthef participantsire 18

to 20 years old and the remaining eight participaait¥&tween 21 to 25 years of

age. All ofthe participant®wned at least one smartphone and therefore browsing
thelnternet usingheirs mar t phoneds web browser was no
of the user®wnediPhones, onewned aSamsung and one participant auitwo

smart phonemamely aNokia and one plus one. In terms of familiastith NFC

and QR codéechnologiedefore the testig, three of the participants have used both
technologiessevenparticipantshave used QR codenly and twaparticipants have

notusedthe twotechnologies.

6.5.2 Design

The OpenStreetMap navigation service was used to develop theikeltap
applicaton. It is afreeweb-based editable ma@penStreetMawas used in
conjunction withHypertext Markup Language (HTML) and Leaflet. Leaflet is an
opensource JavaScript library for roibe-friendly interactive maps and was uged

addmapfeatures such as niars, vector layers, image overlaysdpop-ups

The NFC tagand QR codewereprogrammed to linko the web map application.
This was the same process used for study one. NFC pnogramiter was used to
progranme NFC tag andGoogleURL shortenemwas used tprovideQR cods.

In study one, the NFC tagnd QR codewereattached to displayboardwhereas
in this study, amartposter was printed with threlevantNFC tagand QR code
label. The NFC tag was attached behind the NFC tag areaeBidwhows the
smart poster used for this study (Appendix 8).
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Figure 6.1
Kent LiveMap Smart Poster
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| i |
Ld

Jennison

Leaflet | © OpenStreetMap contributors
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Figure 6.2
Kent LiveMap main page

Figure6.2 shows the interface of KehtveMap (Appendix 9) The webpage features
the header, the map based on OpenStreetMap, the legend of the raapanker,

which islinkedto parking permit information.
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The map for the purposes of this studgcused on the Jenison Building at
University of Kent and thus, tremartposter was designed specifically for the
Jennison building. On the map, there is a marker that shows the available parking
spots at the University of Kent. There amour-coded, ectangular shapes below the
marker notifying the availability ofar parks. The map also features a legemith
options to zoomn, zoom out andse theull screen.The types of parking permit
legends are Pink Permit, All Perriiarking and Visitor Pay aDisplay Parking
(Figure 6.3).

+ | (@ OpenStreetMap
Transport

R
»

OpenCycleMap

L "
> v Pink Permit
r_1 v ' All Permit Parking

v @ Visitor Pay and Display
] 1 - - - -

Figure 6.3
Zoom button, full screen button and legend

The marker will pop upinfodata when it is clickedFigure 6.4)and immediately
shows the name as well as availabilitycaf parks. A Twitter plugin was embedded
in the infodata as welAn option to submit the latest informatiamthe form of a
link is placed at the bottom of the infodata pgpwhich was linked to a webpage

that allows users to submit the latest parking information.
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Pink Permit - Jennison car park
Parking Available:

A few Spaces

Kent Livemap
empty parking at jennison

Kent Livemap

empty car park at #UK

5

Submit latest update

Lll'.l

Figure 64
Screenshot of KentLiveMap infodata

The colour coded rectangles below the marker shows three colours depending on the
availability of parking. For example, if a specific @ark is fullit will display red if

a few spacesreleft it will display yellowor if the car park icompletely empty it

will display green A legend of the colour rectangles is placed on the main page of

the KentLiveMap application (Figure 6.5).

LEGEND

Pa"‘WOOdRoM =

nru 50N I Ingram
Research A
Business o Developmer
School
Centre R
Extension
= ent

Figure 6.5
Legend for parking status (Above) and notification of parking status (Below)
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At the top left of the map, there are zoom in, zoom out and full screen option buttons
as well as a loading sign. Besides using the zoom in and zoom outsbpitahing

in and aut of the screewill also achieve the same effeEigures 6.6 and 6.7 show

the maximum zoom in and maximum zoom out functions respectivieéyfull

screen button enaldéhe maximum screen size fthe map and the same button is
used to go back to thensllersized screen while the full screen mode is activated.
The loading sign will only appear if it is currently loading the r{fagure 6.8).
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Leaflet | © OpenStreetMap contributors

Figure 6.6
Screenshot of maximum zoom in function
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Agf Leaflet | © OpenStreetMap contributors

Figure 6.7
Screenshot of maximum zoom out function
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Figure 6.8
Screenshot of loading button when map is loading

A comprehensive mapgendcan befoundatthe top right of the mafg.he features
of the legendncludethe option to select the types of map layouts ankiipgr
permits based on uspreference The types of maps available are the standard
OpenStreetMap, transpdfigure 6.9)and OpenCycleMafFigure 6.10)

4

The Clc

Downs Road

r
Keynes G‘ollege Leaflet | © OpenStreetMap contributors

Figure 6.9
Screenshot of transport map
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Figure 6.10
Screenshot of OpenCycleMap

The markers used in the KdrteMap application follow the three types of parking
available, namely; Pink Permit coloured pink, All Permit Parking cotbblee and

Visitor Pay and Display Parking coloured yellow (Figure 6.11).

Figure 6.11
Markers used in Kent LiveMap

6.5.3 Questionnaires
Three sets of questiomgereused in this studynamely, é8ystem Usability Scale

(SUS),a questionnaire for user interface satisfaction (QUIS) and -epeled type
questios to address andlicit responseto the research questions.

6.5.3.1System Usability Scale (SUS)
John Brooke created the System Usab#italein 1986. This system has become an

industry standard, with references in over 1300 artidleS US pr oquickies a 0
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and dreliable tod for measuring usability. The benefits of using this syatem
as follows
1 Itis a very easy scale to adnsiter to participants
1 It can be used on small sample sizes with reliable results
1 Itisvalidi it can effectively differentiate between usable and unusable
systens
(Usability n.d)

The SUS questionased in the studgonsistdof ten questionwiith expected
responsesangng from strongly agree, agree, normal, disagcestrongly disagree.
The questions asked for KdntveMap areas follows

| would like to use KenkiveMap frequently.
| found KentLiveMap unnecessarily complex.

| thought KentLiveMap was easy to use.

w0 N PR

| would need the support of a technical person to be able to use Kent
LiveMap.

| found the various functions in KehiveMap were well integrated.
There was too much inconsistgrin KentLiveMap.

Most people would learn to use KenveMap very quickly.

| found KentLiveMap very difficult to use.

© 0 N o O

| felt very confident using KeritiveMap.
10. I needed to learn a lot of things before | could get going with Kent

LiveMap.

The SUSinstrumentmeasurethe usabilityof the systemwhich in this case means
the usability of the KentiveMap application An SUS score above 68 is considered

above average and less than 68oissidereelow average.
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6.5.3.2Questionnaire for Userinterface Satisfaction (QUIS)

The Questionnaire for User I nterface Sat.
satisfaction with specific aspects of the hurcamputer interfacéQuestionnaire

For User Interaction Satisfactiom.d). In testing KentLiveMap, five groups of

interface factors were measurdthe groups of interfackactors comprised:

Overall reaction to KentiveMap
Screen
Terminology and system information

Learning

o bk~ 0N PE

Kent LiveMap capabilities

Thefull questionnairevas broken down into the following groups of specific

aspects
Group 1
OVERALL
REACTION TO KENT 01| 2|3|4|5|6|7]8]|9
LIVE MAP
1. poor excellent
2 difficult easy
3 frustrating satisfying
4, dull stimulating
5 inflexible flexible
Group 2
SCREEN 0(1|2|3|4|5/6|7|8|9
1. Reading characters
hard easy
on thescreen
2. Highlighting
o not at all very much
simplified task
3. Organisation of _
) _ confusing very much
information
4. Structure of screens| confusing very clear
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Group 3

TERMINOLOGY AND
SYSTEM
INFORMATION
1. Use of terms
throughout Kent inconsistent consistent
LiveMap
2. Terminology related
never always
to task
3. Position of message| ) .
inconsistent consistent
on screen
4. Prompts for input confusing clear
5. KentLiveMap
informs about its never always
progress
6. Error messages unhelpful helpful
Group 4
LEARNING
1. Learning to operate o
) difficult easy
KentLiveMap
2. Remembering names o
difficult easy
and use of commands
3. Performing tasks is
) never always
straightforward
4. Help messages on the
unhelpful helpful
screen (Legend)
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Group 5

KENT LIVEMAP
0(1|2|3|4|5(6[7(8]9
CAPABILITIES
) fast
1. KentLiveMap speed too slow
enough
2. KentLiveMap ) )
o unreliable reliable
reliability
3. KentLiveMaptends ) )
noisy quiet
to be
4. Correcting your .
) difficult easy
mistakes
5. Designed for all
never always
levels of users

6.5.4 Procedure

Twelve participants weneecruited for this studgnd were tested individually

Before testing, the participanasbriefed about the proceasd procedures for

testing. The test was conductech t h e p ar tusing a gnartphodesandh o me
webcam that was provided by the depamitalong witht he i nstructor 6s |
task test and interview took about ten to fifteen minutes per participant. After the

interview theparticipantsvere giverthe questionnaireand also a consent form to

ensure permissiowas giverfor the results to be usedtine study.

The chronology for the procedure of the study for each participasias follows

1. Briefing SessionThe instructor introduaehimself andalked briefly about
his background. Then, the instructor expéaithe process of the study. The
participans wereasked if theywerefamiliar with NFC tag andQR cods
andthiswasf ol | owed up with the tlesetructor d
technologies arand howtheywork. They were also informed that their
actionsand voicesvould berecorded during testing and that they were
required tocompletea series ofjuestionnaireas well as a consent form
(Appendix 4)
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2.

5.

Instructions: The instructor gaveerbalinstructions. The instructor set the

tasks and the participants were asked to perform the tasks. The participants

were then asked to comment on sheartposterfor Kent LiveMap.

Interaction with NFC tagsand QR codes: Participants were asked to tap

NFCtag or scam QR code. They were asked to uself@xus 5smartphone

provided by the instructor.

. Interaction with Kent LiveMap: Participants were asked to perforasks

on KentLiveMap based on the instructisgiven by the instructorThe tasks

setwere as follows:

a)

9)

h)

Explore the interface layout of the page. (Text, structure and
information)

If you want to usdull screen modewhich button would you press?

If you want tozoom inandzoom outwhich button would you press?
Other than using the button how could ymom inandzoom out?

Do you know what theink, blue andyellow markes represerit

If you just want to see a specific parking permit only (suagpiras
permit only and hide thgellow andblue permits) what would you

do?

Do you know whathered, yellow andgreencolours mean on the
map?

If you want to know more details about a specific parking area what
should you press?

If you want to tweet about the parking information what woud y
press?

If you want to provide the latest update on parking where should you

press (not tweet)?

Interview and Questionnaires After the interview, the participants were

asked to answer the questionnapeovided.The three sets of questions

comprisingthe questionnaire can be found in Appendices 3.3.

96



Participant's compilation answers for the KeiweMap interview can be

found in Appendices 5.45.10.

6. Signing the consent form:Participants were asked to fill in the consent form

as proof ofpermission to use their feedback for the study.

7. Debriefing SessionThe instructor asked if the participants lzany
guestions regarding the study and finally the instructor thanked the

participants for taking part in the study.

6.6 Results

6.6.1 Descriptive features of the sample
There were twelve participants in this study with a mean age of 21 (SD = 0.90).
There were more female participants than male participants, fohe participants

weremale and eightverefemale(Figure 6.12).

Gender Demographic

0 1 2 3 4 5 6 7 8 9
No. of Participants

Male / Female

Figure 612
Graph of gender demographic
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6.6.2 System Usability Scale (SUS)
The first questionnairgivenwasthe System Usability Scale. The mean SUS score

for KentLiveMapwas81 (SD = 11.5)This mearnwas aboveheaveragescore of 68
expectedor standardsUStesting Ten participants scored more ththe expected
68 and twoparticipantsscorel less tharthis averaggFigure 6.13). A summary of all

scores can be found in Appendix 6.

System Usability Scale

97.5

SUS Score

Participants Number

Figure 6.13
Graph of individual participa nt SUS scores

6.6.3 Questionnairefor User Interface Satisfaction(QUIS)

The Questionnaire for the User Interface Satisfaction was grouped into five
categories. Eacgroup measured different classificatioAssummary of te means
and standard deviations can be found in Appendibh@é.tabls below show the
scoredor the group 1 (@erall reaction to KenitiveMap) and group 2%creen

categories.

Group 1 Results

Question | | Scores | SD
OVERALL REACTION TO KENT LIVEMAP
Q1 Poor - Excellent 7.00 1.28
Q2 Difficult - Easy 7.67 1.07
Q3 Frustrating - Satisfying 7.33 1.56
Q4 Dull - Stimulating 6.17 1.95
Q5 Inflexible - Flexible 6.42 1.73
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Group 2 Results

Question | | Scores | SD
SCREEN .
Q1 E:fg_:_ng ;:Q;racters on the screen 208 183
92| ot vl Very much 092 Lot
93 | Contusing very Mugh 6.92 162
Q4 | Contusing very Clear 7.7 150

The table below show the scordsr the group 3 (€rminology and system
information), group 4 (learning andgroup 5 KentLiveMap capabilitie$

categories.

Group 3 Results

Question | | Scores | SD
TERMINOLOGY AND SYSTEM INFORMATION
01 Use of terms throughout KehiveMap 717 127
Inconsistent Consistent ' ]
Terminology related to task
Q2 Never- Always 7.00 1.28
Position of messages on screen
Qs Inconsistent Consistent /.50 1.00
Prompts for input
Q4 Confusingi Clear 6.92 144
Kent LiveMap informs about its progress
Q5 Neveri Always 6.83 1.34
Error messages
Q6 | Unhelpful- Helpful 6.83 1.70
Group 4 Results
Question | | Scores | SD
LEARNING
Learning to operate KehiveMap
QL Difficult - Easy /.83 1.34
Remembering names and use of commands
Q2 Difficult 1 Easy 742 1.93
Q3 Performing tasks istraightforward 767 161
Neveri Always ' '
Help messages on the screen (Legend)
Q4 Unhelpful- Helpful /.83 1.27
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Group 5 Results

Question | | Scores | SD
KENT LIVEMAP CAPABILITIES
Kent LiveMap speed
Q1 Too Slowi Fast Enough 725 1.22
Kent LiveMap reliability
Q2 Unreliable- Reliable 717 127
Kent LiveMap tend to be
Q3 Noisy - Quiet 7.58 1.56
Correcting your mistakes
Q4 Difficult - Easy 733 1.92
04 Designed for all levels of users 717 134
Never- Always

6.6.4 Open-ended Questios

Openendedquestions were askexs part othe questionnagr processThese
guestions were asked basmtthe research questiopssed for the purposes of this
study. The firstresearclguestionenquirechow a mapwith dynamic real tire data
could be generatatiroughcrowdsourcing andonsisedof two parts Seven
guestions were asked based on the sepes®hrclguestion, whichrelated to how

Kent LiveMap could enhancesersexperience on campdppendix 3.3).

6.6.5 Opinionsand Suggestios

Onequestionconcerninghep a r t i @pinoa of thedkent.iveMap smartposter
was askedluring the interviewParticipantsvere also asked to give suggestiass
how to improve themartposter.

6.7 Analysis

6.7.1 Demographic

The age of participants involved in the study ranigech 18 to 25 years. All ofhe
participantsvere students dhe University of Kent. Eight femaksand four male
participated in the studll of the participant®wned at least one smartphone and

oneof them owned two smartphon@sgure 6.14)
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Do you own a smartphone?

No

0 2 4 6 8 10 12 14
No. of Participants

Yes / No

Figure 6.14
Graph of smartphone demographic

Three of the participants have used NH@QR codeechnologybefore while
seven have only used QR cddehnology The remaining tw@articipants have

never used NFOr QR codetechnologies (Figure 6.15).

Have you used NFC or QR code?

no I
NFC only
QR Code on'y I
sorn - |

0 1 2 3 4 5 6 7 8
No. of Participants

Figure 6.15
Graph of participants experience using NFC tags or QR codes
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6.7.2 System Usability Scale

The mean score for the System Usability Scale on KieeMapis 80.83 (SD =
11.5). Most participants chose agree or strongly agree on questions 1, 3, 5, 7 and 9.
On the other hand, participants chose disagree or strongly disagree on 2, 4, 6, 8 and

10. Sone ofthe participantghosea neutralor normal responsen some of the

guestions. The highest score by a participant was 97.tharidwest score biyvo of

the participantsvas62.5. The mean scofer the set of ten questions givesmabove

the averagstandard of the System Usability Sgaddich is set at 6&hereforat

can be concluded that thent LiveMap applicationis a pass in terms tifie

standardsystem usability scale.

6.7.3 Questionnaire for User Interface Satisfaction

The Questionnaire for User Interface Satisfaction was scored from 0 to 9 across each

of the five groups of interface factors being measured. The average for each interface

factor is 4.5, which represents the middle aspect of the particular rEtiegcoes

for theQUIS instrumentvere all above average. Theoup 1 results fooverall

reaction to KentiveMap are shown in Figure 6.1&he overallaverage scorfor

this categoryvas 6.92. The highestorein this categorywastied i f f i cul t
rating wher e

6dul |

t h evenage scbre was p.6¥ and the lowestewasthe

t o raditfgwimerd et i me Gpesagedcorecwad.B/nt 6 s

Overall Reaction To
Kent LiveMap

10.00

8.00

6.00

SCORES

4.0

o

2.00

0.00

Graph of Group 1 results- Overall reaction to

7.67
7.00 I 7.33
1 2 3
Figure 6.16

Kent LiveMap
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6.42
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1
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poorexcellent
difficult-easy
frustratingsatisfying
dull-stimulating

inflexible-flexible
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Thegroup 2 results for the screen are shown in Figure 81i& overallaverage

score forthis categoryvas 7.02. The highest scarethis categoryasthe 'structure
ofscreenst at i ng wher e averhge scpreawa$li. This ipdicates ¢hat

the participants wereighly satisfied with thatructure of the screen. Batie

0 hi ghlsiignhptliinfgtirgdndthelogani@ation of informationfating
scoredthelowesth er e t h e apeeagetsco® w2 Howe\er, this

score is still well above the middle score of 4.5 and indicates a reasonable level of
satisfaction for thesinterface factors.

Screen

9.00
8.00

708 692 692 17

7.00

6.00

5.00

4.00

3.00

2.00 Key for X-Axis

1.00 1 Reading characters on the screen
0.00

1 2 3 4

Scores

2 Highlighting simplified task
3 Organisation of information

Figure 6.17 4 Structure of screens
Graph of Group 2 results- Screen

The group 3 results faerminology and system introductiane shown in Figure

6.18. The overall average score for this category was 7.04. The highest score in this
category was thposition of messagesonscreerat i ng wher e t he par:
average core was 7.50. This indicates a high level of satisfaction for this interface

factor. The lowest score in this category was forkeatLiveMapinforms about its
progress'rating and théerror messages' at i ng wher e averhgescpr@ar t i C i
was 683 in both cases. It is evident from this score that the participants experienced

a reasonable level of user satisfaction in relation to these two interface factors.
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Terminology and System
Introduction

8.00 7.17 7.00 7.50 6.92 6.83 6.83

6.0 .
Key for X-Axis
4.0 Use of terms throughout KehiveMap
2.0 Terminology related to task
0.00 Position of messages on screen
1 2 3 4 5 6

Prompts for input

o

Scores
o

o

Figure 6.18
Graph of Group 3 results - Terminology and
system introduction

KentLiveMap informs about its progress

o O~ WON P

Error messages

The group 4 resultfor learningare shown in Figure 6.19. The overall average score
for this category was 7.63. The highest score in this category wéesattneng to

operate KentiveMag rating where the pat i c iayemgetsadre was 7.83. This
indicates a high level dfatisfaction in terms of learning how to use the application.
The lowest score was tfremembering names and use of commanadisig where

t he p ardverage seaenwaso/st2. This score indicates a more than reasonable
level of satisfaction for tlsiinterface factor despite it being the lowest score. This
particular category scored the highest overall average for the five groups tested and
demonstrates well above average levels of satisfaction for the six interface factors

tested.
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Learning

9.00
8.00

7.83 742 167 7.83

7.00

6.00

5.00

4.00

3.00

2.00 Key for X-Axis

1.00 1 Learning to operate KehiveMap
0.00

1 2 3 4

Scores

2 Remembering names and use of commar
3 Performing tasks is straightforward

Figure 6.19 4 Help messages on the screen (Legend)
Graph of Group 4 results- Learning

The group 5 results for KehiveMap capabilities are shown in Figure 6.20. The

overall average score for this category was 7.30. The highest score in this category

was thed K eLivaMapt endsr abi bgegdwher e avkeragescprawas i ci p a
7.58. The two lowest scores were in theK eLivéMapr e | i ar&étinglandtthg 6
0designed forraltli nigewdles eaverage scprmwsad i ci pan
7.17.

Kent LiveMap Capabilities

9.00
8.00 725 717 758 733 7.17

7.00
6.00
(9]
L 5.00
3
A 4.00
3.00
2.00 Key for X-Axis
1.00 1 KentLiveMap speed
0.00 2 KentLiveMap reliability
1 2 3 4 5 .
3 KentLiveMaptendsto be
Figure 6.20 4 Correcting your mistakes
Graph of Group 5 results- Kent LiveMap 5 Designed for all levels of users
capabilities
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In conclusionfour of the categories scoreah overall averagabove 7.00 and one
categoryscoredan overall averageelow 7.00namely, the group 1 category

Overall reaction to KentiveMap, which scored an overall average of 6.92. From
these results it is clear that the KénteMap application scored well acrose

majority of categories and reasonable to high levels of satisfaction were achieved. In
particular the learning category demonstrated that the application was easy to use

and helpful to the participants.

However, improvements can be made and the loseestng interface factors for
each of the five categories can be used to address various issues with the application

which can be worked upon for further development in the future.

6.7.4 Research Questions
The two principal research questions #imeir related parts were addressed from the
findings. The feedback from participants and material from the literature review was

also used to expand on the findings. The questions are discussed in detail below.

6.7.4.1 Howcan a map with dynamic real time data be generated through
crowdsourcing?

With respect tdhis research question, a majority of the participgatse feedback
about parkingasthe KentLiveMap application ony usedinformationrelating to
parking on campus during the testififpe map pplication did however; generate

real time data through crowdsourcing of information. People who are interested in
obtaining the same kind of information need teoperate and should be prepared to
contribute information individually so that the outpudrr the application is both

reliable and useful to users.

If, as was the case with KehitveMap, information is demanded by a group of users
who have a common goal, then that information can be shared via the social network
plug-ins. In the case of KemtiveMap, the pool of users is effectively a captive

audience and it is in their best interests to share information by being responsible and

contributing updates as frequently as they can. This crowd sourced information then
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becomes valuable and benefitenss which in turn makes for an efficient and

convenient application that will be in demand.

6.7.4.2 Cancrowdsourcing of information offer reliable data?

Usergenerated information that was shared proved to be effective for the Kent
LiveMap application as the users provided real time information relating to car
parks, availability of parking spaces and permit parking. The crowdsourcing of
information in the limited context of the KehitveMap prototype did produce
reliable data. However, this a highly controlled study with a small sample size.
There are no guarantees that mfation required by users crosalrced in this way
would be reliable. For example, in the context of a similar application being used for
a small town or city therer@ other significant issues. Factors such as user
population, motivation to crowdsource and type of information demanded by the
user can affect the accuracy and reliability of data.

6.7.4.3 Is crowdsourcing of information sufficient to develop a viable
application?

For the KenLiveMap prototype the findings show that crowdsourcing of

information gathered from students and visitors could be used to develop a viable
application. The parameters used in the study ensured that relevant and reliable
information was available for users. However, in other contexts, this crowdsourcing

of information would have to be modified or added to. Information obtained on a
larger scale usually has to be moderated, filtered and authenticated before going live.
It may be thainformation provided to users is sourced from a tpiagty to ensure

the accuracy and reliability of the data. This may also have financial implications, as

third-party provision of information would involve licences and fees.

6.7.4.4 Howcan LiveMap enhanceusers éxperience on campus?

With respect to thisesearch questiahefindings obtained fronthe testing of the
application showed th#tent LiveMap saves timeis convenient, informative and
makes iteasy to find parkingSaving time and convemniee are two significant
benefits to the useParticipants agreed that KdritveMap is both informative and

helpful making it easy to find car parks on campus especially since the university has
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different types of parking permits. The convenience facting time and ease of
use of the application clearly demonstrates that KemtMap enhances users'

experience on campus.

6.7 4.5 Whatdifferent types of information can Kent LiveMap deliver?

With respect to the use of KelntveMap for parking informatio mostparticipants
were interested to knotlhhe number of availablegarkingspaces anthe various
locations wher¢hey can parkon campusOther participant&zanted to knovabout
traffic information Besides th@arking information requestegarticipantsalso
mentioredthat they would like to see othkinds ofinformationin the application
such as room availabilityn campus or in the surrounding araaeas of traffic
congestin, locations such as the essentials shop campusevents around campus,
salesaround campuas well asnformation on available computer spaaeshe

library.

With regard tahekind of informationthe participantsvould be willing toshare,
participants were happy to shamyparkinginformationas KentLiveMap only
provides car park informatiorRarticipants would also be willing to share other
relevant types of information as outlined above, subject to such information being

made available in the KehtveMap application

6.7.5 Likeability of Kent LiveMap

Participantstatedthat they liked KenLiveMap because of its simplicity and
because athe ease of learningow to use the applicatioithe information provided
was informativeallowing users to access available car parkd users could easily

share information.

6.7.6 Suggestions for Improvement

Sincethe Kent LiveMap applicationworks by providing parking locatiosg) the
participants suggested othemilar aspectswhich couldimprovethe application
The main suggestion by participants wasvidingbus locatios and bus times so

that studentsan find the nearest bus stop when needed.
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One participant suggestaddinglocations to find food stalls in the university.
Besides that, room and computer availability in the library were also suggested. An
interesting deasuggestedby one of the participants wasuee the applicatioto

find their tutor or seminar leader, the reabemgthat this would save students time
by checkingwhether tutors werm the office or not.

In terms oftheapplication interface, ongarticipantwhowas coloutblind was

confused with the colours used on the permit marKéms. problem could be
addressed to provide a solution for colblind users.A participant suggested that

the application shouldndét be | imited to

6.7.7 Smart Poster

In terms of the design of tlemartposter, there were mixed revieafsoutit. Some
participants said that it was attractive andcl®ther participants commented that it
neeedto have more informatiqrior examplevhat is NFG Not all students and

users are aware of NFC technology and information should be provided to explain
the technology or how to use 8ince the currenterson of theKent LiveMap
applicationwas onlyusedfor locatingcar parls, the participants suggested including
acar symboin the smart poster.

6.8 Discussion

The KentLiveMap studysignificantly improved orthe first study. There were
improvementsn theway informationwas obtained and in the kind of information
obtainedfor this study A systemusability scaleanda user interface satisfaction
instrumentwere used as the basis tl@veloping theuestionnaireslThe interview
method wasdopted and fountd bevery usefulin obtairing opinions, suggestions
andanswergo selected questiors it allowed for discussion during the interview

session.

1. Methodology: The methodlogy used in this study was improved. The
instructor gave more tasks to the participants. Besides answargfglly
designedjuestionnaires, the participants were also interviewed. The activities

and voics of the participants were recordedtbatthe reseacher could
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replayp a r t i @ctiptiasartd@answes at a later date and have a complete

and accurate record of the testing

. Questionnaires: Three sets of questions were administered as part of this
study. The first questionnaire was a system usalsitiife instrument, the
second was a user interface satisfaction instrument and the third
guestionnaire consisted of a set of opexed questions. The opended
guestions used in the study provided a diverse range of answers by the

participants, which o#fred very useful feedback

. Environment: The location used for meetirmgnd briefingwasin the

par t i domedhe toéatson is flexible becauiee Kent LiveMap
applicationcanbe accesseanywhereas long there ianinternet connection.
Anotherressonf or usi ng thomewas fortheirecardm@a nt 6 s

purposes.

. Equipment: A webcam and a smartphone were loaned from the department
to run this study. The webcamwasa d t o capt uraetiorbhe part

The instruct or &tere dndrpcord the iMeaview progesd  t o

. Number of Participants: The number of participants in this study was
deemed to badequate. Howevewhen working with averages for the
system usability scale and user interface satisfagigtrumentsit is

advisable toincrease the sample sizeparticipants.

. Permission: The participants were asked to sagoonsent fornfor the
results of testing to be used in the studgrmission and conseis necessary

as par tvoicesamqm@andtmdteons were recordeluring the interview.
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6.9 Conclusions

This study explored the use thie Kent LiveMap applicationusinga smartphone. A

web map application was developed for KeneMap with NFC tagsand QR code
beingused to transferelevantwebsite links. The studyemployed a more rigorous
methodology than previously and produced a meaningful set of results, which can be
used as a basis for further development.

The study proved that the web map application could generate real time data through
crowdsourcingOne of the issues of crowdsourcing information is to guarantee that
users will share relevant information in a sincere and responsible manner for their
own benefit and that of other users. In terms of the KimetMiap application

participants in the studyere willing to sharenformation, because it was useful to

them and was the same type of information demanded by other users.

In terms of enhancing users' experience participants agreed that tHauedfap
application makes users' life easier in teghsaving time and personal

convenience. KeritiveMap was designed and developed to crowdsource
information so that users could conveniently locate car parks on campus in the
University of Kent. The application can be expanded to supply bus information and
traffic information. Other possibilities include providing information relevant to
students, lecturers and visitors to the university such as the location of important

events and facilities on campus.

111



CHAPTER 7

Future Development

7.1 Introduction

The prototype development was successiinliglemented for th&ronologi

KDYMM Paduka Seri Baginda Sultan Haji Hassanal BollkaadKentLiveMap

mobile applicationsHowever, improvemesttanbe madeparticularly with respect
to design and the type of information used by the two applicaBased on the
studies relevant and constructifeedback given by the participaqovides a good
source of possible amendntgmo the existing prototypes as well as additional ideas

for further development.

7.2 Kronologi KDYMM Paduka Seri Baginda Sultan Haji

Hassanal Bolkiahapplication
Photographs - The currentontentof the Kronologi SHHBmobile guide providea
limited number of photgraphic image$or each of thelecads covered. Additional
watermarked photographic images can be included, subject to approval and
permission to use such material, to make the guide more comprehensive, informative

and interesting.
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Audio - Audio was not included in the currgmototypemobile guide Audio related
to His Majesty for example a TitafRoyal Addressjrom His Majestywould serve
as a useful addition to the mobile guide. Other audio excerpts sourced from
interviews of wellknown personalities and experts in this particular chronology
would add to the level of interest. Providing a sound track is another option to

enhance users' experience of the mobile guide.

Video - Video is another featurghich can be addetb the mobile gide. National
events that involve His Majesty suchtag annuaNational DaycelebrationsHis
Maj estyobs Bi rt laspaciicTimechnebb included ia thesmobile
guide in video format (Figure 7.1).idécs can either belownloadedrom theweb or

embedded from a video website provider such as YouTube.

Figure 7.1
Screenshot of a Titah given by His Majesty taken from YouTube

Suggesedlink s - Theexistinginformation providedn the mobile guideouldhave
links provided whicthrelate to otherelevantwebpage and sitesBy havinga

suggested link&eature the usaran access arabtain more information andprove
their knowledgeaccordingly For example an image of a National Day celebration in
1990, could sugesta link toa previoudNational Day celebratioar links to other

appropriate and relevant celebrations.
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Language Optiors - The current language used in the mobile gisddalay as the
research participants are all Malay speakenge Malay people comise 67% of the
population in Brunei Darussalam. There is a smaller Chinese population with
English being widely used as a business language. Malay, Mandarin and English
language options would increase the versatility of the mobile guide and additional

languages can be added depending on the demand from the tourist sector.

7.3 Kent LiveMap application

Information - The current information provided the KentLiveMap application

relates to parking only. The application is designed to give information ehiou

parks available on campus; location of parking facilities and the various parking
permits operating on campus. Other relevant and usefumatmn can be

crowdsourced in a similar manner to enhance users' experience. This can be built in
to the appication to make it a practical and useful real time provider of relevant
information on campus. Examples of the types of information demanded by students,

lecturers and visitors to the University of Kent are outlined as follows:

1. Transport information: Baistop locations and bus schedules in and
around the campus. Bus times vary during the weekends and on

public holidays.

2. Amenities information: Ogning and closing times foafes, shops
and food stalls on campus. Locations of these amenities can he easil
accessed usingveMap and other useful information can be provided
such as menus, promotions and special offers. Feedback can be given

using social networks to inform of any congestion at these locations.

3. Other information: Automatic Teller Machine (M) locations on
campus and breakdown or nrawvailability, Library occupation
information, Lost and Found information. A social network service on
the LiveMap application would allow users to report whether items

have been lost or found.
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Social Networks- The sociahetwork usedy the Kent LiveMap prototypeis

Twitter. Other social network platfositanbe added as not everyone has a twitter
accountA Facebook share butt@anbe included to allow the usty share
information.The Instagram sociatetworkcanalso be addednstagram has the
advantage of being able fitier imagesf captioned witha specific hashagfor
exampledKentgradé Instagranwill only show photos withhis hashtagallowing

users convenient access to relevant topics.

Interface for Colour Blind users- One participanin the research studyas unable

to distinguish between the pink, yellow and blue markers assigned to the various
parking permits issued on campilibe participant suggestedidng textto the

marker sadhat he would know which parking permit he was looking fother

solutions can be developed to provide a useable interface for people who are colour
blind

Smart Poster- Thesmartposter can be improved by addiaghortdescription
about KentLiveMap andwhat it doesBrief instructions on how to use the NFC and

QR code technologies would also add to the clarity of the smart poster.

7.4 Conclusiors

In conclusionijt is clear that the two prototype mobile guides can be significantly

improved upon in termsf functionality and usefulness to the user. Participants

suggested ideas for improvement during research testing. Improvements that enhance
usersod6 experience and overal/l functional |

discussed in 7.2 and 7.3 above

In summary the Kronologi SHHB application can be further developed by increasing
the amount of relevant content, adding audio, adding video and adding relevant
suggested links. The KehiveMap application can be further developed by

widening the scopef useful information available to users. Real time information
updated through crowdsourcing of the relevant information by users could make this
a 'must have' app on the University of Kent campus. Parking, transport, amenities

and other information as tined previously will significantly enhance users'
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experience of the application. Including more social networks will increase the

ability to share information as well as getting real time updates.

The researcher is optimistic about the possible opfarfsirther development.
Despite the limitations of the two prototypes it can be concluded that both of these
applications have their relative merits. The KiemeMap application has significant

potential if the challenges of crowdsourcing real timerimfation are overcome.
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CHAPTER 8

Summary of conclusions and
discussion

This research programnievestigatednobile guide technologiassing smartphones

and whether or not the specific applications developed enhance users' experience
The use of mobile guides was explored in a museum environment and in a university
environment. The development of four applications was undertaken ingohen

use of mobile technology. NFC tags and QR codes were the preferred technologies
used. Two of the applications did not proceed to the testing stage of development,
namely an audio tour guide for use by the visually impaired in the University of Kent
(Chapter 3) and a scavenger hunt application for use by students, also in the
University of Kent (Chapter 4). The two applications that proceeded to the testing
stage were the Kronologi SHHB mobile guide for use by visitors to the Brunei
Museum in Brunei Daussalam (Chapter 5) and the KenteMap application for

use by students, lecturers and visitors to the University of Kent in England (Chapter
6).
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TheKronologi SHHBapplicationdevelopedy the researchavas a museum mobile
guide,which usedHis Majesy Paduka Seri Bagindaultan Haji Hassanal Bolkiah of
Brunei Darussalam as a subje&tchronology of His Majesty over fotdecades was

the basis of the content for this application which was developed for use in museum
environmentsThe tesng stage oflevelopmentvas carried out iBandar Seri

Begawan, the capital &@runei DarussalanA presentationvas givenatthe National
Archivesbuilding in Bruneito familiariseparticipantswith thetechnologiesised
andtheoperaion of the applicatiomluringtesting. Themajority of the participants
wereofficersof the National Archivesmainly curatorand weréanterested to

implementa mobile guideof this naturen the Brunei Museum.

Unanimouslythe participantaigreedhat the Kronologi SHHB applicatiovas a

viable mobile guide thatcouBin hance wuser s @rurexMuseum. enc e
Participantgyavesuggesions as tmther features thaouldbe includedn the

mobile guideand the researcher selected appropriate additions, which could improve
thefunctionality and usefulness of the application. However, endorsement by
participants does not provide an adequate measure of the efficiency, functionality or
usefulness of the application. Measuring these factors in a scientific and valid way is
crucial b being able to evaluate the application for its relative merits.

It was apparent from the results and subsequent analysis that mistakes were made
during the testing of the application. The methodology chosen by the researcher was
not rigorous. The sample size for testing was too small; interrogation techniques
chosen wee limited in scope and protocol oversights were made. In conclusion, the
research results were heavily qualitative in nature and it was difficult to draw
statistically significant and valid conclusions from the data collected. The outcome,
though disappaiting, provided valuable lessons for the researcher on how to

conduct testing in the future, which was put to good use later in the development of

the KentLiveMap appication.

The KentLiveMap application developed by the researcher was a mobile map
apgication, which utilises crowdsourcing of information from its users to provide

real time information about available car parks, location of car parks and types of
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permit parking on campus at the University of Kent. The testing stage of
developmentwascari ed out i n participantds homes,
university. The availability and ownership of smartphones meant that all participants
could readily access the KdaoveMap mobile guide. The ease of use of such mobile

guides developed spécally to be run on a standard smartphone indicates that fully
developed applications of this nature could provide a viable economic alternative for
clients wishing to implement these technologies in various environments such as the

museum and universignvironments selected for this research study.

The methodology used in testing the KenveMap application represented a
significant improvement on the earlier development of the Kronologi SHHB
application. Participants were familiar with QR codes mttwith the use of NFC
tags. Comprehensive instructions were given to familiarise all participants with both
technologies and with the tasks required for the testing of the application. All
participants were interviewed and questionnaires took the foemusébility index, a
user interface satisfaction index and ofeewled questions to elicit feedback from the
participants including ways of improving the KéimveMap application. All

interviews were recorded, written consent obtained and protocols follded
interviews and various instruments making up the questionnaires provided a
significant amount of data, which could be analysed, and sensible conclusions

drawn.

The findings show that KemhiveMapin its current prototype form is easy to learn

and ould provide useful parking information to meet the needs of the user. The
overall average for the usability index and the interface user satisfaction index
supports and indicates a high level of user satisfaction across the various interface
factors asseed as well as confirming that the application is both easy to understand
and easy to use. In conclusion, this would support the hypothesis that use of the Kent

LiveMap application can enhance users' experience.

The feedback from the participants was ipatarly useful as it provided the key idea
of using the application to provide other information that could benefit students and

others on campus. Transport, amenities and other information could be supplied on
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demand. Ceapperative crowdsourcing of infortion in real time would ensure the
importance and usefulness of this map application.

The researcher faced many challenges during the course of this research study. Some
challenges were met with success and otivergnot. The failure to develop the

mohile audio guide and the scavenger hunt application further was very

disappointing and provided a steep learning curve for the researcher. Despite these
setbacks the positive feedback from the development of the Kronologi SHHB mobile
guide and the KeritiveMap application indicate that these could be successfully

developed further into fulblown applications, which can enhance users' experience.

With respect to the research questions put forward by the researcher in Chapter 1
based orthe studyof the KentLiveMap application two important factorso

consider when generatingraap with dynamic real time data through crowdsourcing
are thesharingof usergenerateanformation andhe type ofinformation demanded

by usersA more significant issue is how tootivate users to crowdsource relevant
information so that the application will be viable and can function efficiently in real
time with up to the minute information regarding parking and other information

demanded by the user

8.1 Future Work

Future workdevelopingmobile guids can be explom: The researchentends to

look at various aspects of running mobile guides on smartphones. One of these
aspects is mobile guide crowdsourcing. This is of particular interest to the researcher
as evidened by the development of the KdnveMap application. Users can
crowdsource anywhere and it is this versatility, which can be exploited to provide the
kind of information demanded by the user. Crowdsourcing information in this way is
economic, ceoperative and efficient. However, many challenges have to be faced

and overcome in order to implement seamless real time data managed in this way.

Another interest and challenge is to develop the play and fun aspect of mobile
guides. The scavenger hunt applicatwll be the basis for this work. The

immediate challenge will be to find ways of making the scavenger hunt more
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interactive for individual users or teams. The competitive aspect of the scavenger

hunt can be enhanced with various games and simulations.

One of the initial motivations during the early stages of this research study was the
interest shown by officers and personnel from the muse@mpartment in Brunei
Darussalam to implement a mobile guide in the Brunei Museum. The researcher
intends to punge this project and is fully aware of the limitations exhibited by the
prototype for the Kronologi SHHB mobile guide. The experience gained from
undertaking this, and the other development projects as part of this research study, is

invaluable in being ablto provide a suitable solution for the Brunei Museum.

Finally, the researcher intends to participate in one of the natidoahation and
communications technologyQT) competitions in Brunei Darussalam. The Brunei

ICT Awards (BICTA) is an annual @tform for young developers to showcase and
develop an original idea to pilot stage and beyond. The organisation offers financial
support for winners in the various categories. BICTA is government funded and
aspires to develop original ideas into workingtptypes, which can be used as start

up business ideas for young entrepreneurs. The aim is to develop a business model
for award winners both for the local and regional market. The researcher intends to
use the idea that led to the KéiteMap application to enter BICTA.
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Appendices

Appendix 1 - Questionnaire for Kronologi SHHB
FEEDBACK / QUESTIONNAIRE

Name

Age

. The KronologiKDYMM Paduka Seri Baginda Sultan Haji Hassanal

Bolkiahis easy to use? (if no state the reason(¢gS NO

. If you want to improve theiser interface what would you suggests?

. Which one is easier? Using NFC or QR code?

.52 &2dz (KAY]l G(KS dzal 38 2F &Yl NI

experiences in the museum? Give reason(s).

. Suggestion(s) to make the application more interesting.
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Appendix 3.1 - Questionnaire for Kent LiveMap

Demographic

1) Age =1820| 2125|2630 | 3135 | Other:____

2) Gender = Male | Female

3) Do you own a smartphone? = Yes | No

4) Which phonedoyou use? = Samsung | iPhone | Nokia | Other:

5) Have you useg QR Code or NFC? = Both | QR Code only | NFC only | No

System Usality Scale

Strongly
Agree

Strongly

Agree Neutral Disagree Disagree

1. 1 would like to useKent LiveMap
frequently.

2. | foundKentLiveMap unnecessarily
complex.

3. I thoughtKentLiveMapwas easy to
use.

4. | would need the support of a
technical person to be able to use
Kent LiveMap.

5. | found the various functions iKent
LiveMap were well integrated.

6. There was too much inconsistency
Kent LiveMap.

7. Most people would learn to ukent
LiveMap very quickly.

8. | found theKentLiveMap very
difficult to use.

9. | felt very confident using thKent
LiveMap.

10.1 needed to learn a lot of things befq
| could get going witlKent LiveMap.
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Appendix 3.2 - Questionnaire for Kent LiveMap

Questionnaire for User Interface Satisfaction

Please indicate the scale of;
GROUP 1

OVERALL REACTIONKENT
LIVEMAP

1. poor excellent
2 difficult easy
3. frustrating satisfying
4. dull stimulating
5 inflexible flexible
GROUP 2
SCREEN
5. Reading characters on
hard easy
the screen
6. Highlighting simplified not at all very much
task
7. Organisatiorof .
. . confusing very much
information
8. Structureof screens confusing very clear
GROUP 3
TERMINOLOGY AND SYSTEM
INFORMATION
7. Use of terms throughout . . .
. inconsistent consistent
KentLiveMap
8. Terminologyrelated to
never always
task
9. Position of messages or] . . .
inconsistent consistent
screen
10. Prompts for input confusing clear
11.KentLiveMapinforms
. never always
about its progress
12.Error messages unhelpful helpful
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Appendix 3.3 - Questionnaire for Kent LiveMap

GROUP 4
LEARNING 0|1(2|3|4|5|6|7|8]|9
5. L_earnlng to operate Ken difficult easy
LiveMap
6. Remembering names ar .
difficult easy
use of commands
7. Performing tasks is
. never always
straightforward
8. Help messages on the unhelpful helpful
screen (Legend)
GROUP 5
KENTLIVEMARCAPABILITIES 0|1(2|3|4|5|6|7|8]|9
6. KentLiveMap speed too slow fast enough
7. KentLiveMap reliability unreliable reliable
8. KentLiveMaptend to be noisy quiet
9. Correcting your mistake: difficult easy
10. Designed for all levels o
never always
users
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Appendix 3.4 - Questionnaire for Kent LiveMap

1) How can we generate a map wikinamic real time data
through crowdsourcing?

1 What kind of information would you look up?

1 What kind of information would you share?

2) How carnLiveMapenhance usergxperienceon campus?

1 If LiveMapis online:
o Why would youuse it?

o Why would you recommend it?

1 Tell me about your experience using KeiveMap?
1 When will you usd.iveMap?

1 What do you think about the design of KénteMap?
1 What do you like about KenhiveMap?

1 How canLiveMap be improved?
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Appendix 4 - Consent form for Kent LiveMap interview

UNIVERSITY OF KENT
CONSENT FORM

LIXXXXXXXXXXXXXXXXXE 3IAGS (GKS ! yYADSNEBAGES
4 Gi0KS ! YAOGSNARAAGRED LISNX¥Aaarzy (2 NBO2I
University allrights to use these sound, still, or moving images in any medium for
educational, promotional, advertising, or other purposes that support the mission
of the University. | agree that all rights to the sound, still, or moving images belong

to the Universiy.

{AIY GdZINBE XXXXXXXXXPDPPDPDPDPDPDDPDPDPDPDPDPDDPDD
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Appendix 5.1 - Compilation answers for Kent LiveMap interview

What kind of information would you look up?

Participant 1

Parking spaces, room availability (fstudying), congestion in certain spaces (|
essentials).

. SOFdzaS AdG A& Ol YLWza YI LI L ¢g2dzdZ R 41
instance essentials, the queues, if it is appropriate to go the at certain time. Long q(
not. Other thanthat rooms are occupied on campus and available for studying. | th
would be nice to have bus information as well because they do have in Lond
GAYSiGlotSa yR K2g f2y3 GKS o6dza Gl 1Sa

Participant 2

Bus time, study room avalidity.

GL OlFyQl GKAY|l 2F FyedKAYy3a NARIKI y2p5dé

Participant &

The time of bus at each bus stop and the availability of computers that can b
anywhere in the university.

Participant 4

Information regarding other areas around campus. E.g. events arcamgus, informatior,
on library available computer spaces, café events, and sales around the campus.
Gb2 2F LINJAYy3IAZ y2 2F @FLAtLFoftS &aLl O0S3

Participant &

Looking up available parking on campus, What kind of pagpages is permitted?

G228ttt FY2dzyd 2F LI NJAYy3I &Lk OS | @I At |
which part of university because not every parking university you can park, and like y
Ffa2 221 GKS YIFLI FyR 3SG (G2 20G§KSNJ LJX |

Participant 6

Kent Parking Map.

GYSYyd tINJAYy3aX L 3FdzSaa GKS YI LIpé

Participant 7

Nearest bus stop, Parking availability and location.

G¢KS LI NJAYy3a aLI) O0Sasx gKSNB LI Nl Ay3I &Ll
available and the availability ¢ KS LJ NJ Ay 3 aLl OSaé¢ o

Participant &

Parking Spaces, Additionally, bus availability (e.g. when it moves from one stop to an

GLF L 332G 1 OFNJ GKSYy L gtyyl aS$S gKSNJ
will make it easy and save lot¥o0 G A YS £

Participant ¢

Parking.

GCNRY gKIFG L OFy &aSS Ai6Qa 2dzad | LI NJ A

Participant 1(

Parking space availability, Nearby parking spaces.

0 Fftfe GKS F@FAtFoAfAGeE ydzvy
gKIG L ySSR (2 1y26¢

Participant 11

Indicator of food on campus.

G!' @FAEFOES LIFNJAYy3I aLl O0Saowe
Participant12 Availability of parking, location, traffic info.
G[ 201 GA2yS GNYFFAO RSLISYyRa LF L KIF@S |
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Appendix 5.

2 - Compilation answers for KentLiveMap interview

What kind of information would you share?

Participant 1

(Same as above)

G{FYS FyasgSNItA1S NB2Y FOFAtlof 8¢

Participant 2

The place, how busy the street is.

G/ tlhaas b2 adNBe

Participant 3

The exact of location of places maybeturers or seminar rooms.

Participant 4

9pSyia GKIFGQa 200d2NNAy3 | NBdzy R OF YLldza

G{lFYST tA1S O02y3aSaldAizyds

Participant 5

The amount of parking spaces available on campus.

LY NBIFNRa (2 (GKAASYIILE ADLINARYS RKI INY
can tweet it so the people can aware with the empty spaces and as well which g
ALl O0Sa IINB LISNVAGGSR F2NJ LIS2LX S ¢

Participant 6

Parking Slots.

Gt FNJAY3I AYTF2NNIGA2YE

Participant 7

Parking informatiorfocation, Current user location.

4L 62dA R AKINB olarololftte GKS | g Afl oA

Participant 8

ladza ffex LISNaR2ylftex L ¢2yQi odzi AT L
park and directing people to area where there is park.

Gt SNB RRHYIOGE (KAY ] L g2dzZ R 021 L R2yQi
g2d R 68 tA1S 2K 12X GKAa LIXIOS Aa Tdz
@2dzQNBE NUzyyAy3d F0GS 2N &@2dz 32Ay3a G2 i

Participant 9 Interesting stuff going on.
GLF AGQa FdzZt 2F O02dz2NESY YR AF L 1Y
G66SSG Alx tA1S AT GKSNBQa O2dzL)X S FA3IK
Participant1q¢ KS | @F Af F oAt AdGe 2F LI NyJAYy3I &L}k OS SaLl
G2 2dKIRNB y2N¥YFitte AFT GKSNBQa tAdGGtS &
LIS2LX S g2dA R FSSt AF 02YS G(KSNB IyR S

Participant 11

What food is available that day?
G¢KS LI NJAYy3I aLl 0Sa INB Fdzt 2N y2idé

Participant 12

Availability of parking area, traffic information.

GENI FFAO | a ¢Sttt oé
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Appendix 5.

3 - Compilation answers for KentLiveMap interview

If LiveMapis online:
Why would you use it?

Participant 1

To find parking spaces on campus for easy access.

G, Sas 0SOIdzasS AGQa 2dzad SIFaAaAsSNI G2z 3IS0

Participant 2

It is easy to use and simple enough to understand.

G,Sax LG LINBPOARS AYF2NXNIGA2Y &2dz ySSR¢

Participant 3

If the LiveMaphave information regarding the bus times and when there is peak time ir
places such as library, computers rooms and dining places.

Participant 4

User interface is quite simple, it loads up pretty quick it does not lag at all, if | were t(
up anupdate with the system it would only take5 mins so for now as it is, its qui
Sy2dAK® LiQa aAYLIES Sy2dAK a GKS 7T Oi
the ease of access to the site.

. arolft

fe
AGQa Tl ad

KS ARSI Jpdces@m an}l vitlem is aviilGiielts g
Sae G2 t2Re

Pl

L’.l
Ly

Participant 5

To look for parking space.

G¢2 FTAYR LI NJAy3E

Participant 6

To save time.

G¢2 alr@S GAYS 0STF2NB 3I2Ay3A>X AF L KI @S

Participant 7

Find parking spaces.

LG ¢ 2eddy RO fiidSut where the parking available without wasting time, n
STTAOASYGE

Participant 8

Convenient and informative Helpful!

aLGQa O2y @SYyASyd Iy
goandyoucanjustcheckl8 Ay (K

2dz R2y Qi F Oldz t €
A0 N} NE 6KAOK LI I

U X

a
t

Participant 9

To find parking.

GLF LQY RNAGAY3I Ay GKS 'Y 2F O2dz2NES |
SalSOAlLtte SIEINIe tSO0dNBE ¢

Participant 1(

Yes, when | have the dat

GwSOSyite Y& RFR NBYGSR I OFNJaz2 ¢S |If
it would be very helpful especially when you know when there is another parking neat
i2 1y26 o6KAOK 2yS 0O02dzZ R ¢S | OOReamt Narmaly
GAAAG2NE G(KS& R2y Qi KIFI@S | LISNN¥AG &az2yYs
GKFG LISNXYAG a2z 2 S-suslRa/tible bryc@nplicalién s@ IddNdk ¢
F LI AOF GA2Yy g2dA R KSt L) LIS2LX S OSNE Ydz

Participant 11

IfFLQY I RNAGSNE AlG g2df R 0SS (y2sy | 00Sa

GC2NJ 02y @Sy ASy(d Lldz2N1J2aSa a2 GKFG @&2dz |
I £t NS R& Fdzf t d¢

Participant 12

Kent Student.

GC2NJ AyadlyoS AT L KIF@S I OFMNIKA A+ Rex
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Appendix 5.

4 - Compilation answers for KentLiveMap interview

If LiveMapis online:
Why would you recommend it?

Participant 1

Easy access around campus.

G, Sasx 060SOIFdzasS AGQa 2dzad SIFaASNI G2 3S0
Participant AL (i Q&4 dza S¥dz | yR OSNE 02y @SyAasSyio
G,SaH L ¢2dz R alyYS NBlFazy G2 LNRJDARS

Participant 3

Some people have complains how there are no parking available which make them
come into lectures on time therefore it is better for people to use the informatio
LiveMapto save s more of their time.

Participant 4

CANRBG 27F | felopediforihe kasedob thelstidentskaS Well as the teac
staffs and the communities based within the university. There is as well potential f
systemLiveMapto grow forward or to evolve from simply a system for the organisa
of parking lots ittan do more than that, therefore | would like to see the future iteraf
of the system.

LINBGGe SFae |

. SO dzas AG A Tl ad R
Oy 1y26 (KS &A

3 by
GoAGOSNI YR SOSNBO2RE

Participant 5

Participant 6

Easier to look for parking.

. SOdzaS AG A& SFrae yR aAYLXS [ yR y?2
SOSy | Oldzltfe dzaS Al gAlK2dzi GKS Ayai
Quick & Easy.

G. 801 dasS Al aF #Sa ORWYSWRR Ay $NMB &L LY

Participant 7

Efficient, less time wasted.

Gaz2NB STFAOASYy(d F2NJ LIS2LX Sz R2y Qi ¢t
AYF2NNEGA2Y A& FENBIRe F@LAfTFoOoES 8

Participant 8

Same reason as above.

Gal Aoyt dza S Ad Qa8 O2y@SyAasSyisz al oSa e2d

Participant 9

Easy to use.

aLiQa O2y @SyASyié

Participant 1(

Because it would save people time looking at the wrong parking slots.

GL ¢2dz R 0SOFdzaS tA1S L YSyi A 2oye apSoachN
to ask me if | know where to rent a car and automatically tell them you should ha
LI AOF GAR2Y a ¢Stttz AG g2ddR 0S dzaS¥

Participant 11

LiQa O2y@SyASyido
G. SOFdzaS AG A& AYyF2NNIGALBS YR AGQa O

Participant 12

Cause it be useful if | have a car.

Go9kae F2NJ LIS2LX S 6K2 KlFa F OFNI Ayads
2dza G OKSO1 FTNRY (GUKSANI LIK2YySdé
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Appendix 5.

5- Compilation answers for KentLiveMap interview

Tell me about yor experience using KehtveMap?

Participant 1

Easy use, no difficulty finding information.

aL KAyl GKS FLILI A& Sraeée G2 dzyRSNmULlY

Participant 2

Easy access and understandable.

aLd A& OSNE havwa 6 Wakte YourdiRedior Ragkifigsipaces, especially
@2dzQNBE Ay KdzZNNE G2 32 (2 fSO0daNBax as

Participant 3

It is stimulating, to retrieve information needed is quite fast, to inform others thra
twitter or other social network is helpful for others.

Participant 4

Smart, Clean, Organised enough for users to explore & find out.

Participant 5

It was good, simple and straight to the point.

aLd gl a 3A22R3 AG &AYLIX Soucah davigat it anitis nGt g
RAFTTFAOzZ G ¢

Participant 6

Easy, Interactive.

aLiQa Staes FyR OSNE AYyGSNI OGAGS | yR

Participant 7

Easy to use.

G+SNE Slaeszr S@PGSNROKAY3I Aa GKSNB:xI K&t
gKI G SHOK odzii2y R2Saz o6dzi SOSNRBGKAY3

Participant 8

It was fun, something different and stimulating.

aLd ¢l a NBFfte AyadSNBaday3asz L 324 |
phone, not the map buthie phone, so | think if it actually downloaded on your indivi
phone where you can familiar with the graphic and setting | think it will be easy but |
Al A& @SNE dzaS¥dz ¢

Participant 9

Smooth.

Gt NPoloté RdzZNAYy3I FANBRIGIGAYR B8&EOIOdzyS 0
instruction which you justcan QR code and tap the NFC and then your own your ow
GKAY1l Y2ad 2F (KS airady AT (GKS LIS2Lx S -
explanatory other than P parking otherthdnK I i aK2dzZ R 0SS FAyS

Participant 10

LiQa @SNEB dzaSFdAg yR Slae (2 daSo

aLO ljdzAdS aidNIAIKG F2NBEFNRZI ¢Sttt fA1S
different ways of giving information because if you were to have this applicgbo
g2dzt R ySSR | GgAGGSNI & 4SSttt de

Participant 11

Confusing at first but easy to figure out.

aLd LINBGdGe 3I22R ARSE odzi | tAGGES O2
through the website actually to get an idea how to use it. Once you kndwR & | 3

Participant 12

LG o6Fa Slaes odz2i KIF @GS RATFTHMDIA G& gAlK

R

(s

SSR tA1S8 G2 3ISG dza
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Appendix 5.6 - Compilation answers for KentLiveMap interview

When will you uséiveMap?

Participant 1

When | need to look for parking.

Participant 2

Everyday

Participant 3

When | need certain information regarding the availability of spaces in the library.

Participant 4

When in need of parking spaces / sale around campus.

Participant 5

Whento look fora parking space.

Participant §

Before reading toUni / using parking space.

Participant 7

When | need to find parking.

Participant §

When | need to, save time and effort, good filanning of journey.

Participant 9

If I ever need a parking.

Participant 10

Ly GKS OINJ ¢gKSy LQY | 062dzi (2

tSIHogSo

Participant 11

When it has food indicators.

Participant 12

2KSy L KIF@S + OFNE ¢KSy LQY

a8 NOKAyY3
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Appendix 5.

7 - Compilation answers for Kent LiveMap interview

What do you think about the design of KeriveMap?

Participant 1

Simple, neat.

ST2NB AlQa OSNE &aAYLIX S (K
|.

o) S
& yAOS FyR Srae G2 ylFr@A3alLGs Y R

Participant 2

Its usable

aLGQa 21X Sraeée G2 dzaSz Of SI NE

Participant 3

It can be improved through the fonts and enlarge the KeiveMapword because thg
design did not attract me enough to use the application.

Participant 4

Simple

aLGQa tNBGGe yAOS G(GKAy3a G2 KIFGS AT &2
you know | bet if | would drive within the University of Kent and | have to look a
campus to get parking spot, so now basically | need to go online and could chec
0S50l dzaS y2¢6lRIIea ¢S KIFI@S o3 ySise2N] Al

Particpant 5

It is a simple layout and easy to understand.

aLGQa 3F22RZT Al

AAYLIE S YR GKSNBQa &2dz
dzaAy3a OIFNJFYyR GKSN

5Qa LI dKgl & F2NJ LS2L

W >

Participant §

Interactive, easy.

LG Aa AYyGaSNIOGA@S yR AGQa Slhae G2 dza

Participant 7

Looks good, everything is well integrated.
a[221a 3A22R3X GKS A02ya INB Slraiate RAad
O2t2dzNJ ' yR (KS@QNB OOfS$INET & Of SI NE S@SN

Participant 8

Like the colours.

aLiQa yAO0S AGQa NBItte AyF2N¥IGAGDS 06 dzi
legend whether its full, empty | have to go back so | have to enlarge and minimised
GKI GQa G K &dea |ttt mérd diffilduit o yol have to like a cross reference in:
2dzali fA1S 221 aidNIAIKEG (2 GKS YI LIpE

Participant 9

Simplistic & modest.

GAG aAYLX AalGAOT L GKAY|l GKFGQa | o2dzi A

Participant 10

LGQ&a aAYL} StaighfenfagldzNF dzf | Yy R

aLiE AA22R L tA1S AGE O2t2dzNFdz | yR Al )

Participant 11

Too small for scale.

aL dKAYy]l AdGQa 3I22RI AF Al Ayg2t @S 20K
behind it is really good so you just needte LIt YR 2y A ®¢

Participant 12

LiQa @SNB Y2RSNYI aAYLXS I yR AYyGdaSNI OGAa

aLGQa NBFtte YAYAYLFEtAalode
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Appendix 5.

8 - Compilation answers for Kent LiveMap interview

What do you like about KehtiveMap?

Participant 1

The simplicity of it, use of ligipastel colours; not overwhelming.

G¢KS aAYLIX AOAGE 2F Al K2g SOSNE2YS Oly

Participant 2

It tells you the latest information
LG LINPOARSE AYyTF2NNIGA2YE

Participant 3

It is very easy to understand, very informativery straightforward.

Participant 4

It is easy to explore & learn.

GLG aAYLX Sz AGQa SFrae FyR Al Aa AydaSN

Participant 5

The simple layout, easy accessible.

aLGQa aAyYLX S: AlQa y2i0 KIFINR | yR &atdood
F LI F2NJ . NHzy SA ¢

Participant

Easy to share information.

a9l ae G2 dzyRSNEUGFYRE AGQa tA1S Yzad Yl

Participant 7

Informative, less time wasted finding parking as information can be found on phone.

& L (easyité use, it provide information what you need, its works it helps the user 1
LI NJ Ay I dé

Participant 8

Its use is good.

aLdG Aa OSNE dzLJ G2 RFEGS FyR S@SNE (GAYS
can find from your phone whereaund in campus, you can find park whether its full do
need to waste time and energy and effort to get to the place or should you just find dif
NE dzii S ¢

Participant 9

Simple.

LG 2Ny a ol airollttesr LINBROI oh@tdingis] likditsiBpl
S0 it is convenient to use it that way and probably it much easier to load rather than
0 O13aNRdzyREZ FlyOeée RSaAdy IyR SOSNBIKAY

Participant 10

a

G.arortte Sraex Slae G2 T2 talynéed whizaySuthd
a car, you rent a car here, especially when you not familiar with the areas it makes y
Y2NB 1y26ftSR3ISI0fS o2dzi 2GKSNJ LX F OS @

Participant 11

LiQa | &YFNI ARSI ®

aL ©0/810% d&aS AlG Kl a F0O00Saa (2 GoAlGGSNE L

Participant 12

LiQa @OSNB Y2RSNYysz SalLlSOAltftea T2N) GKAaA
Y

G[2214& az2LKAaGAOF SRS
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Appendix 5.

9 - Compilation answers for Kent LiveMap interview

How carLiveMapbe improved?

Participant 1

A side from the extra info above, no others.

GhiKSNJ GKIYy AYyTFT2NX¥IGA2Y L &adzAa3SaidSR
LI NJAy3IZ 6Se2yR LINJAy3I odzi GKAA A& 2

—

Participant 2

Adding more live information about other thing.

G.dza AYTF2NXYIGA2Yy £

Participant 3

It can be improved by informing whether there are other places available for lunch
availability of computer rooms that can be used and whether therepaak times on whel
the computers are all used by the students.

Participant 4

Include area information, include If the area is congested or not.
GLQ@S Al AR GKFdG Ay TFANROG [dSadizysz yq
F g Afl oftS ¢

Participart 5

Adding bicycle parking, banks locatigmavailable notes, locatioq mapping where you ar
and get from one location to another.

G¢KSNBEQa LIS2LX S 6K2 NRARRS 0A1S KSNB Iy
oAO8 Ot S¢

Participant €

Bus timestraffic.

G¢NJ} FFAOS o0dza GAYSTEI 6KSNB (KS o0dza Aadé

Participant 7

GPS, location tracking, provide traffic information and bus stop location.

G.dza GSNXAYlIfax odza aidz2Ll ySFNBad odza
traffic lights where congested or not then does the site has GPS like tracking? Mayb
follow where you are and if you wanna go the nearest parking it fing/tel NB & i |

Participant 8

Status update should be shortened (delay in time); The legend should be on the er
map to prevent having to exit full screen and needing to creésrence.

L R2y Qi LI NIAOdzZ NI &8 KIg6KAYE ARSE XKj
somebody who uses a bus maybe something like, have certain bus have left certain &
gAtt Al O2YS H6KSNB L {AYyRIF 1y26 6KSNB

Participant 9

Try to use for library as well or oth#ring as well.

L GKAYy]l AlG akKz2dZ RyQd o6S ftAYAGSR G2 (g«
gonna be for Kent students mostly | think it should be better if you use something usir
account like Microsofaiccount, their live accourrather than tweet because not everyo
have twitter. The one thing that comes to my mind is the seating in the library; | thin
should be good. If the computer room is full or the social area is full then someone |{
the library can justlookoBdza i 32 G2 FE22NJ n 2N Ff22]
annoy other student that studying. Probably if it can be used for the Kent Library, thq
library as well | think that would be more convenient rather than you have to take ou
tablet or you have to take out your and go to library.kent.ac.uk you just look at the |
book or sometime you have to go to the library itself and just to search the book. |
just more convenient if you have app for that so you can access the wgsaurces in th
ft AONI NE ®E

Participant 1(

More info about nearby parking spots near a targeted destination.

4. dzA NRdziS&a LINRolofeéex .dza GAYSET . dza &
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Participant 11

Give food indications.

A¢KAy3Ia tA1S 6KIFG SOSNE e @herfthargP thef awedike §
indicate which area they have food the choices and stuff. Like néMnskBS for exampl
no one would actually know. Maybe indicates where you can find our tutors are. May,
example because we have office hoasery week to meet our seminar leader maybe if 1
were on campus and they have to log in and check in or check out so we would
iKS2QNB OdaNNByGte Ay 2y RdzZNAy3a 2FFAOS
4SS AF GKENBQNB Ay 2N y2id

Participant 12

Use more pictures of icons, use easier colours for the legends.

-80S FT2NJ GKS A02y {(GKAy3a GKS O2f 2dzNE
NEgYys>S SNIPd® INBSyodd al&o6S NBRI o0f dzSolodr
fAYR® al&6S L LINBFSNI LIAOGdINE 2NJ GSEG

O O Q
o))
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Appendix 5

.10- Compilation answersfor Kent LiveMap interview

Poster

Participant 1

GL GKAY1l AG FdGGNI OGAQPS 0SOFdzaS Ad dza$s
empty spaces and looking at it fisltl y R LISNE 2y I £ £ & LLiveMapizhirk
it should provide information about KehiveMap a few text, overalh i Qa4 3I2 2 R

Participant2¢ L (G KAY | L g2dAZ R 0SS Odz2NK2dza 06SOI dzasS L

Participant 3 -

Participant4¢ . S| > gKe y203x aiyosS Ad ia Skae |yR (0l
say the wording, no more wasted journey join KeiweMapit needs to be bigger. If | we
to see this on the post | might miss it because you know universitg sfuil I NB A |

Participant§¢ , 2dz aK2dzZ R FRR fA1S OFNJaevyozftsx GKS

Participant § -

Participant7¢ ¢ KS 112 ai SN AdQa Of SINE 2SS 1y2g oK
biggertextand peopl¥ @ y20G 1y2¢ é6KIFG bC/ A& Yl &d

Participant § -

Participant9¢ ¢ KS RSaA3dys L g2yl ale A0 oFR L g2y
0f YR AGdzZIR28%F1Qdra $12ELK SNBE Q& & 2Weh yor just Bals
2K &2dz 2dzad 3J2yyl 221 i GKFG 0SSOl dza$s

Participant1da L g2 dz2f Ry I G dzNJ £ f & FaadzyS GKIFGQa yz2i |
g2dzt R | dadzyS AGQa feveitSo | Wduld su§gesk if yaugh@ Ac@riiag
SYR o0dzi 2@SNrftf GKS gK2fS GKAy3a A& LISN

Participant 11 L 1 Qa (22 fAYAGSR Ay AYF2N¥YIOGAZYyD LT |
G2aa A0 0SSOl dza S yLi Rizzy OiS ) yR@®S yA (i KNSSdEIKD
1y26 GKIFG t adGFyR FT2NX®» al @06S [(iwdaiBoaa Sq
GKSe 1y2¢ lo62dzi LINJAYyId {2 GKSe& ogAft
R2y Qi KISy 204 g NRA I K

Participant14¢ L G KA Y] LIS21J S | NBE Y2NBE FO00NF OGSR aiy
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Appendix 6 - System Usability Scale scores
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Appendix 7 - Questionnaire for User Interface Satisfaction score

OVERALL REACTION TO KENT LIWEMAP | Mean 5D

] 7.00 1.28
2| 7.67 107
3| 7.33 1.56
4l 6.17 1.595
5| 6.42 1.73
SCREEN Mean sD
1. Reading characters on the
SCreen 708 1.B3

2. Highlighting simplified task 0.92 1.321
3. Organisation of information 6.92 1.62

4. Structure of screens 7.17 1.59
TERMINOLOGY AND SYSTEM
INFORMATION MNean S50
1. Use of terms throughout Kent
Livemap 7.17 1.27

2. Terminclogy related to task 7.00 1.28
3. Position of messages on

screen 7.50 1.00

4. Prompts for input 6.92 1.44

5. Kent Livemap informs about its

progress 6.83 1.34

6. Error messages 6.83 1.70
LEARNING Mean SD

1. Learningto operate Kent

Livemap 7.83 1.34

2. Remembering names and use

of commands 7.42 1.93

3. Performing tasks is

straightforward 71.67 1.61

4. Help messages on the screen

[Lege-nd] 7.83 1.27
KENT LIWEMAP CAPABILITIES MNean 5D

1. KentLivemap speed 7.25 1.22

2. EKentLivemap reliability 7.17 1.27

3. KentLivemap tend to be 7.08 1.56

4. Correcting your mistakes 7.33 1.92

5. Designed for all levels of users 7.17 1.34
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Appendix 8 - Kent LiveMap Smart Poster

TAP YOUR NFC-ENABLED SCAN THE
PHONE HERE (IR CODE BELOW

TAP HERE

2R
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Appendix 9 - Kent LiveMap User Interface
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Appendix 10 - Mobile Audio Guide Smart Poster

The UK’s European university University of

Kent

CANTERBURY CAMPUS

152



Appendix 11.1- Scavenger Hunt Smart Poster
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Appendix 11.2- Scavenger Hunt Smart Poster
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