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ABSTRACT

Mobile wayfinding and gide applicationshave become indispensable tools for
navigating unfamiliar urban spaces. Such applications addegsonst ar g e t -|-d Aj u
ti meo queries, h speciéically designedta duppart reighlmochéod
discovery expeditionsor planned excursions intended to quickly buittite and survey

level familiarity with a neighborhoodlhis thesis reports on research examining mobile
tool requirements and support for neighborhood discovery in the context of purchasing a
home. In the first paise of the research a preliminary study examining how existing
online tools were used for neighborhood exploration was conducted in an urban Toronto
neighborhood. Results were combined with prototyping work and interviews with real
estate agentfiomebuyes, and an online real estate service provider, to propose a set of
desired features for neighborhood discovery support, including rapid transitions between
synchronized spatial views, and transitioning between planning, wayfinding and
exploration modes ofise. We conducted a second study, considering a home buying
scenario in two different Halifax neighborhoods, to assess specific limitations of a
popular existing mobile based navigation &wbgle Maps applicatiorof neighborhood
discovery. We found thahe application's design impacted the choic&ap Viewused

by our participants, by promoting a specific wayfinding task flow, while individual
preference and task also played a role. There were issues with switching between spatial
views: access to lotian details, search, @treet Viewrequired the user to switch from

their current screen tdlap View, leading to confusion and loss of state as users
sometimes restarted the app in frustration. Participants also tried ®trest Viewto

locate destindons when lost, but were usually unsuccessful in doing so. From these and
other results we derive a set of design requirements for mobile tools for neighborhood
discovery angresent a prototype application called Block Party that addresseslzer

of these requirement®8lock Party supports itineraries with numbered waypoints, single
click transitions between synchronized spatial views, and single click transitions between
planning and view/wayfind modes. Future work vellaluateB| o c k  dresigntiny 6 s
another study.
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CHAPTER 1 INTRODUCTION

The use of Smartphorapplicationshas shown huggrowth over the last ten years
Smartphonepplications have the ability to make people's lives and tasks easier.
Smartphoneareused indifferentsituatiors including navigation, when people search for
destinations while on foot, by car, eReal estate clientseed to identify specific

locations especially when they are in unfamiliar environmentsanasttphone

applications can help to compldtesir tasksmore effectively and easiliMany of these
activities involve using mobile maps to hétientify and themavigateto nearby
serviceslUsing mobile devices in real estate applicationshigas shown to benore
effective than general web sites fomneBomeéouyers or renterfr finding locations of

interest since they are designed and implemented for that specific purpose.

Now technology is available for professional real esignsto improve homebuyer
services. Ralestate applicationsglustratehow a range of techniques and tools such
digital mapge.g.,Google map) are needed to purchase a home taridcatepoints of
interest POI9. A tailored mobile app could support a range of different information that
homebuyers are asking for. Given fervasive use of smartphones today, tailored

mobile applications are something the real estate market place is ready for.

This projectwasa collaboration with HomeZilla Inc. (http://www.homezilla.ca/).
HomeZilla offers potential homebuyers online suppools (e.g., learningabout
neighbourhoods, maps, etéye have been working together to desigmplement, and
evaluate mobile magpplicationgdor homebuyersHomeZilla offers grototype for
building leads in real estate via a suite of online sernfmegotential homebuyers.
HomeZilla supported ca fielgp(eliminarystudy) with our mobile prototypesing a
Google map applicatioavaluationand existing servicesvith participants in
neighborhoods located in the Halifax and Toronto area. The fieldagian was
conductedusing theGoogle map application, withfocus on navigation and
neighborhood familiarizatiofor potentialhomebuyers. The HomeZilla company

sponsored this project until tipeeliminarystudy was completed in April 2013.



After the ormal relationship with HomeZilla ended, we continued our research as an
applied scenario of a more abstract question about navigatiahqdéstion examined
whetheror nota tool that supported switching between synchronized spatial wewisl
providebetter supportor wayfinding.

The subsequent study was funded as part dBteeng Companyobile Graphics

project where they were interestedaoking at the utility of a landm&rfocused

approach to supponavigation through an area where therean@any common,
repeated feature$his studyconsides navgation and wayfinding, with aamphasis on
supporting multistep itineraries and exploration via multiple viewsprovements based
on prior studiehave been incorporateéato an application cal@Block Party The

current iteration of the Block Party dmation offers a variety of potentially interesting
information to the homebuyer whémat homebuyer isearching for specific services in a
neighborhood, including parks, restaurants, schoolshogping.

During developmenof the Block Party app we conducted a field study first using Google
map so we could gather more information on how people use the existing way finding
tool to explorea neighborhoodWe recruited10 participants who nagated two different
neighborhoods, in the downtown area of Dartmouth and the downtown area of Halifax.
We wanted their feedback on when, where, and why users use different views. This
feedback was used to improve Block Party, whidh be tested in a sgkequent field

study evaluation.

1.1  RESEARCH PROBLEM

The key problem for exploringeighborhoodss determining which views are most
helpful for certain uses, and how much variation there is between indiviQftds.
homebuyers use paper mapgpson mobile devicesand other mobile applications to
help them navigate and getknow a ngghborhood. Bper maps can be cumbersome to
carryand awkward to use.dihg multiple mobile aggations to learn about places.§.,
using maps for route information @otherapgdications to find neaby schools) requires a
lot of switchingbetween taskand mental effort tcoordinate the differentiews.

Finding the right mix of information and presentation formats is a crucial challenge in



mobile application developemt. Mobile users want targeted information, accessed in

short burstsn contrast taypical browsing behavior at home.

What we propose issmartphonapplication for theealestae industry that offers
locatingservices to homebuyers who are lookiog@xplore a prospectiveeighborhood.

The users can use a map to identify a route to arrive at specific points of interest. In
particular, this new mobile phone application has been designed so that homebuyers can
quickly identify particular services theye looking for in the neighborhood (g.g

schools, daycare restaurants and stof&g)h arapgdication shouldalso support multiple
spatial and data views, reflecting the diversity of ways homebuyers may want to explore

neighborhood information.

1.2 RESEARCH OBJECTIVES ANDRESEARCH QUESTIONS

Information and Communications Technold¢®T) support for homebuyersho are
usingmobiledevicess a largely unexplored arelowever, ithas greagrowth potential,
becausea significant proportion of housrinting occursin neighborhoodsA successful
mobile service for homebuyeesuld alsoprovide insights into mobile application design

for other neighborhocdentric activities

Thecurrentexperimental simulation ghome buying scenario evaluatesy mobike
map applicatioacan help homebuye(sr renter}find specificpoints ofinterestan a
neighborhoodln this work, weaskedstudy participants navigate and walk around a
neighborhoodtheywere asked ttocatepoints of interest, including schools, dayes,
playgrounds, restaurants, gas stations and parks. Partioenetpermittedo useany of
thedifferentGoogleMap Views: From this, we hoped to discern:
1. Whichmap view participants prefexdandwhich was thenost relpful for doing
thethreedifferent tasks?
2. Whatare the limitations to using Google Maps for discovering a neighborhood
and how might a specialized digption be designed to address these limitations?
3. Whetheror not the use adifferentmap views encouragenore exploratiorand
learring aboutneighborhoods



4. Whetherornotthepar t i ci pantsdé6 spati al abiliti

andability to usethe different map views?

1.3 THENEW PROTOTYPE BLOCK PARTY"

Block Partywasdesigned to help homebuyers become familiar with teigioods. It
wasdesigned for a specific purpose rather thaa general web service such as Google

map. In particular, the Block Party application has been designed so that homebuyers can
quickly identify particular nearbpgoints of interestfOl9 and particular serviceslt was
designed to allow foreasy switchsbetween three view@nap view, list viewand

immersive view) Thebottom of the applicatioprovides a navigation panel with a

button for each viewlserscan always see this panel no teatvhich viewis currently

being used.These three different viewgere selected tgive the participansomevariety

with which to view the data.

The Block Party application supports synchronized multiple views, which can reflect the
diversity of wayshomebuyers explore neighborhood information. The users can use maps
to identify a route to arrive at specific points of interest (POIs). Also can sequence the
points with numbers that can be added to the route on the map and the ranabers
assigned basewh that order opriority. The List Viewcandisplaye the POls as a list

with assigned numbers asa small boxdisplayed keynformation(e.g., name, address)

on top of theMap View. The prototype also has two modes: planning and vievseg (
Chapter §. The planning mode shows locations from categories and the viewing mode
shows locations users have chosen. This tool will be targeted to users who are also

interested in learning additional tools/views to help them in urban neighborhoods.

1.4  OVERVIEW OFNEW PROTOTYPE PROCES

This study hd two parts: 1)anobservational stugyith a shortdesign exercisesing
existingGoogle map and other online tools ané@ylevaluaiton of the new tools
designedased onwhat waslearned inPart 1 using the samelservational approach.
The second part of ihstudy will evaluate how our mobile map applicati@iock Party
app"can assist potential homebuyers or renters identify specific services in a

neighborhoodAs shown in Figure 1.1 theverview of the Block Brty prototype process
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1.5 CONTRIBUTION

We tested the initial interface using the tasks and materialed@uinpoolareprior to
running the first study in Toronto. We had some issues relatin tprototype; some
aspects of the interface were not fully ready or understoodrésult, the
implementation did not et the design specifications.evkhodified the Quinpool study
befare running the study in Toronto. Weaitted to choosa Toronto néghborhood
called "the Riverdale" becausdsta unique area and it was véngndly with a wide
variety of services.iBce Quinpool and Riverdale have a large concentration of
businesses and other POls on a single stneetherreplaced Quinpool witdowntown
Dartmouth as a target neighbourho@ur other location remagathe Waterfronarea of

Halifax.

While in Toronto, ve ran a modified version of the study with the same tasks and with
similar goals as outlined in the study design. Our revisets ggere to get a sense of how
people usé existing tools Google ma@and other online tools including Yelp and Google
search) available o Smartphon#& answer research questsoithen we made the
decision to modify the study to uS»ogle magand otheonline tools to understand how

thesetoolscould helphomebuyerexplore the neighborhood

When we went to Toronto, it was the first time we evaluated the application. We were not
ablefully to testthe app because we encountered a number of isslaéesl to the
prototype. Thesessues made it difficult to evaluate the prototype. As a result, the
applicationdid not meet the design specificatioAfter completing the itinerary, we
showed our prototype to get some feedbalte Quinpool and Riverdale &iations
plusthe interviews with the real estate agent and the homebuyer couple experiences
contributed to the formal study desighen we made some change®e tested for the
next study. We derivedesign requirements for neighborhood expedition stugpmm

the outcomes of thgreviousstudy and from our preliminary research ittie domain of
digital tools for real estate. Wan the formal study in Halifax, with some modifications
in light of our experience in Riverdale. We have replaced Quinpdbldewntown

Dartmouth as a target neighborhood, since Quinpool has a large concentration of



businesses and other POIs on a single street. Our other location remains the Waterfront

area of Halifax.

We duplicatd the study m in Riverdale in order tandestand how people used the
existing tool "Google Maps" to explore an unfamiliar environmémthe meantime we
updatedhe Android prototypéBlock Party)to reflect the wireframe design and the
results fronthe preliminarilystudy.The study was conduateusing Google map and
other online tools with 10 participants using differecenarios with the same research
guestions. At the end of the study we showed participants the redesigned app to get
feedback for improving the prototype. We also ugedresits of this study Google

map) to redesign the current version of the Block Party application (app). A new study

will be run in the future using the same scenario with small changes.

1.6  THESIS OVERVIEW

The thesis organization is as follow€hapter 2 imbduces the backgrouraahdliterature
reviewin the area of navigation using mobile devicesjodels of spatial aareness, route
map design (layout), mobility and attention andmentedealty. Chapter 3lescribes

the preliminarily study conducted inupoolarea(Halifax) andthe Riverdale
neighborhoodTorontg to provide contextualizingnformation about the full studyt
wasalso used to give feedback design, and to explore how other tools might be used
(participants were natestricted to just Godg map) Chapter 4 presents the formal study
design for the existing tool "Google maghapters presents the resslandanalysis of
data collected from the field studythe Halifax waterfront and Dartmouth downtown
neighbourhoodsis well as the feedblacChapter6 includes dscussiorandlimitations of
this researchand the next phase fagure work Finally, Chapter7 includes the
conclusion of the thesis.



CHAPTER 2 LITERATURE REVIEW

This chapter covers research literature relevant to the topic of usipigerdevices for
neighborhood navigation and discovery. The research discussed in this chapter reviews
models of spatial awareness, route map design (layout), mobility and attention, example
Applications and services, navigation clesdmarks and Augmead Reality (AR).
Additional aspects that impact discovering peoples' behavior include time, location and
social aspects such as conversion. These topics inform our research and provide

theoretical grounding for our prototype design decisions

2.1  SPATIAL AWARENESS

Draper(1995 defined spatial awareneas how people build awareness or knowledge of
the location ofoints of interes(POIs) correlaté with people's curnet location in the
environmentlt can be measured by the ability of pedpléocate ad remember
locations(Draper,1999. There is variability in spatial awareness betweeople Some
people's brains are more focused on spktialvledge or awarene#isan other people.
Accommodating gatial awarenessbilities, such as awareness of cosgphbearings or
knowledge of landmark locations, is a kymponento designing mobile applications

for navigating in unfamiliar surroundings.

2.2  TWO MODELS OF SPATIALAWARENESS
Tversky (1993) presentaodels of how people build awareness about localibe two
models that capture the complexity of mapscgnitive collages and spatial mental

models.

2.2.1 Cognitive Collages

In this model the brain puts many pieces of information together but this image does not
always represent the image in real®eople using computers can remember information
for a whole location even if the computer does not present the whole map as a big data
structure. msteadbf having a large map people put small pieces of information together
to form mental representationslocations. This model is more suitable for representing

spatial knowledge of the environment on a small screen. This implies that users of this



information only have to remember a place they were before and some text they have

read, for their memorie® help them make links between locatiomggrsky, B.1993.

2.2.2 Spatial Mental M odels

According toTversky (1993making a spatial model of thelationships between
elementss helpful when people are trying to identify locations. If the |laczdis
knownvery well, people can remember spatial relationships of FRtstamiliar area

and simple environmentgeople can remember quite accurately representatiadhse of
relationships between PQlsut they may not be accurate in terms of distamnbe.
comparison between this model and the previous one is that cognitive collages can
represent small pieces of the spatial relationships more accurately. Tversky's study
defined two ways to describe and remembeidbations route andsurveydescripions.
The 'Routé describes landmarks using words like turn "left" or "right" whderey
describes landmarks using "north", "south", "east" and "west". Spatial mental models do
not care whether you are using route or survey view, people use botlsattheime to

remember the relationships between landmarksisky, B. 193).

In these models, people use referengasswhich assist them to identify locations.
Landmarks are important for helping people find locations, to remember locations, and to
revisit locations by remembering important landmarks. The author concludes that people
do not like to know exact distances but instead prefer descriptions of location from one
POI to anotherPeople generally have an easy time understanding spatial nslatio

between POIls. Terms that are used can be easily understood by people such as "turn left"
or "right". Language expressions about location and orientateuwsed frequently and

were easy to understand. The author points outtgtitive and spatial nmtal models

are moreconsistent with errors that humans make in navigation.

Block Party helps users remember locations because it is focused on neighborhood POls
(i.e., landmark$, which are the focus of human navigators in remembering locations and
already the points are marked by numbeith a small window showing the name and

address.



TheBlock Partyappuses both route perspectives which preaamtugmentedeality

(AR) view of the street and buildings (showing the north direction) survey

perspetives which preserd Map View. Homebuyers can easily switch between them.

The way people naturally navigate and figure out where they are is by things like
landmarks, POls and directigradl possibly aided by GR&lence, providing people with

the relatonships between POlsan be used to hethose peopl&ith unfamiliar

environmerg where they do not havtbe advantage of using their memoriescause they

have no experience. We used those concepts that people naturally use when we designed
the tool tomake it easier or quicker for them.

2.3  LANDMARK-ROUTE-SURVEY (LRS)

According toSas (2004).andmarkRouteSurvey (LRS) ioone of the most common
cognitive mapmodels This model describespatial knowledge andow a persothinks
about places in theebrain. The LRS is composed of three parts: landmark knowledge,

route knowledge and survey knowled&as, C2004)

LANDMARK KNOWLEDGES THE MOSTIMPORTANT TOOL FOR MVIGATION BECAUSE THEY
ARE EASY FOR PEOPLEO REMEMBER THIS DESCRIBES INFORMTION ABOUT UNIQUE
FEATURESTHAT ARE

AND TEMPORAL CONNECTONS BETWEEN THESE ANDMARKS, THEY ESTABLISH THEIR
ROUTE KNOWLEDGE

Survey knowledgie understanohg the aredrom above byseeng the pattern oblocks
andstreets. lis the highest level of spatial avemess (knowledge) becauseombines

both landmark knowledge and route knowledge.

LandmarkRouteSurvey knowledges applied to our real estate application by

considering all three components. For example, a house, restaurant, gas station and
daycareare landmarksRoute knowledge is connecting these landmarks to each other,
having them in a spatial ammder andsome idea of the timi¢takes to go between them.

The survey knowledge of the neighborhood highlights how to get from place to place or

howto navigate within the area.
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24  ROUTE DESIGN

Agrawala and Stolte (2008jatethat there aréour designgoals in order tefficienty
display the information oslectronic routenap.The goals areradability, clarity,
completeness, and conveniehce

- Readability the components of the route shouldsbaply and visibly designed for
the navigatoto easily identify the route.

- Clarity: it is very important to mark the route clyaaind the map should have orhe
necessary information.

- Competenessnavigators should find all the necessary information.

- Conveniencedesigners should considdrd, when, angvhere the information is
used” For examplearoute map can be usgéalidentify POIs while traveling and
discovering neighborhoad It should be easy to use and clearly displayed.

2.4.1 Information conveyed in route Maps

According toAgrawala and Stolt€2007) it is important to represent the entire route on
the same screen since routes that are represented on parts of differeandnaips
different scales can be disorientiHgwever gople are not concerned with the exact
distancedetween navigation waypoint§heycare that all the turns are clearly visible on
the mapThis is comparable to how people draw maps and spatial redafiois is a
consideration for any mobile application because, for exarspheePOls mayhave
smallseparation distancesvhichwould make it hard to see on the scréea., overlap).
As such, it becomes important to distort short paths by lengthetheam, to make them

more visible. The opposite is true for very large separation distances.

The authoralsosuggest that designers should distort the representatigthto mark

clear and usefuhformation beside route names such as the name ofrd&t et distance

of the road, and landmarks around the road unless it interferes with the redrawing of the
map. Additional information can help users with navigation. Providing landmarks is not
necessary for creating the route but can help people to teel confident that they are

traveling along the right way during their navigatidw(awalaet al.,2001)
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The BlockParty appcation built a route that containeadl the POlsthatthe homebuyers
hadoreselected from the main menu. This enables tlhematigate based on the order
they already selected and the numbers could help them to remember the priority of the

services that they want to visit first.

2.5  MOBILITY AND ATTENTION

Gong and Tarasewich (2004) conducted a study in which they looksggab s att ent i o
The recommendedesigns of mobile applications requusers to use their hasdr eyes

as little as possible during navigatidifhen a mobile interface requires more attention, it
may distract users from their primary activities. Mobilelaggpions should be designed

as simply as possihlén order to reduce interaction, information overload andatistn,
thebestway o display information is to usehagerarchical structureather than

representing all details at ondée users shoulthave optiongo switch from general to
specific.For exampleinstead of givingletails abouall streets, it might give main streets

then the user can deciddat specificarea they want to look & more detail The author
suggests that thgest way tanteract witha mobile application is to use sound or tactile
outputas feedback tdisplay the informationit should be acknowledged that Block

Party uses neither but these could be future enhancements. Good mobile interface design

should not split theiser's attentioGong & Tarasewich, 2004

According tolnbar, Lavie, and/leyer (2009 when users interact with mobile devices

time is important. When using a mobile device, the average user wants to be able to get
the information they need in four taght second. Forexample, imagine GPS navigation

if adriverislooking ata mobile device for directionahile thereareothercars and

lights, that drivercannottakehis/hereyes off the road for very long. In general, mobile
driversshouldneed to tke only briefmoments to examine their devices. Mobile devices
are used when people are on the go and time matters; any mobile device interface really

has to communicate quickly with the user (Inbar et al., 2009).

12



In terms of mobility and attention we tity makeBlock Partyas simple as possible to
ensure that the navigator coulddeare of their surroundings to avoid focusing

exclusively on the screen.

2.6 EXAMPLE APPLICATIONS AND SERVCES

Zipf and JostZ012 conducted a studyhere they classifitlocationbased servicegato

a set of primary and secondary service categbased on thelevel ofimportance. The
primaryservices given by the authors &ebile Location Based SearctMobile

pedestrian navigatioand Regional and Lat-Based Sesices Theseservicesare similar

to those requiredf a neighborhood exploration application focused on homebuyers and

renters, as discussed below.

2.6.1 Mobile Location Based Search (LBS)

Mobile users currentlgearch for locatiofased servicassing canmon search engise

such as Google Maps, Yahoo or others to get the desired service or information. In the
last ten years, the methoflsearchingor these services has changed from traditional
desktop computer based search to mobile searches. Applghtoa alsbeen

developed for mobile searching to offer locatlmased services such as directions, routes,
maps and POls. This sophisticated LBS assists people to find the specific locations they
are looking for (Zipfet al., 2012

Locationis descrbed as an important factor that provides additional information with
regard to usequeries This would be useful whenever a service is both needed and
located nearby. Users have different needs when navigating in unknown environments. If
users have no aweness of which services are available in the current location, their
search might not find any results. The authors state that people use mobile LBS to gain

familiarity with new areasRao et al., 2003
According to Arikawa, Konomi & Ohnishi (2007)prprevious research has been done

stating the challenges and effectiveness of spatial awarenessrythgrio navigate in a

large and busy urban area (such as downtown Toronto).
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We know that there are going to be challenges sptitial awarenesghen ople aren

a large urban environmemhatever tool is developei hasto accommodate large

urban centers by assisting people to find their arayindwhenthey get surrounded by

many things Any tool we use has to simplify the environment so thah&wegatorscan

find thar way around more easily and not become overload#dtoo much

information

In our field studies, the ussrcurrent location was necessary for finding POIs and what
homebuyers need to know about where their targets are loBgtpdesenting a

sequence, going to one at a time, the amount of directional information presented at one

time was reduced.

2.6.2 Mobile pedestrian navigation

Zipf and Jostds second cat 802 Mgbilei s mobi |l e
navigation was fist used in cars but has newolvedto smartphones being used by
individual navigators traveling on foot. The number of people using these applications
has increased, for example, "more than 27 million" devices were sold in 2007et(Zipf

al., 2012. Mobile navigation presents specific locations of POIs for pedestrians and then
guides them towards their destinatibtavigation behaviofor pedestriangs different

from navigation by car because it is not restricted to staying only on roads (Millonig &
Schehtner 2007). The development of mobile applicat&imsuld assigbedestrians to

find POls in specific neighborhood#n comparison pedestrians have free movement
especially in urban areas but cars are restricted to navigating on roads. The largest
bendits of mobile pedestrian navigation is to guide people on foot from their current
position to the requiredestination(Popa et al2010)and it supports people by providing
route information which leads them to the tamggpecially in unfamiliar aregMillonig

& Schechtner 2007

Landmarks play an important rdie support pedestrian navigation (Pd0). They
can be used asference pointer distinct objectsvhich assist peoplas they navigate
within the surrounding are&¢paet al.2010. Onemight thing that GPS should

eliminate the need for landmarks but it does not.
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The Block Party adprationis focugdon neighborhood navigation by pedestridie.

found that the participants could identify the Halifax landmarks more easily than the
Dartmouth landmarks which might have been due to a familiarity factor since they were
more familiar with Halifax than with Dartmouth.

2.6 .3 Mobile Location -Based Services (MLBS)

According to Chen and Lin (2011) mobile devices assist pedestrians to find lsaation
nearby POlshey tryto reach. Also, users will have different paths from their current
location and then users choose the bestaegigation support such aectronic maps

or other mobile phone appbould provide location, orientation and relagedgraphic
information that matads the real world (Chen and Lin, 201%gquentially th@uthors
classify the MLBS into four categories: information, navigation, commerce and security
tracking.Each category contains its own services. For the categdoyrriiation” the

service ighe nearby locationfiNavigatiord has three servicesaffic information,

navigation and map. Their resulteatshowed that user's prefererfoefinding nearby

POls andchavigation to or betweeathose locations waa primary onsideation for

susers. There was a need for an application to satisfy shese v meeds.d s

Block Party is an application designed to satisfy users' services needs such asfinding
navigating to or nearby locations.

2.6.4 Regional and Local -Based Se rvices (RLBS)

The scales or levelsf the data must bappropriate for théaskto be accomplished
throughmobile applicatiors. The data to create a route from habelargedetailed

enough taccomplish the task. The data must match with the taskderfor the

application to be successful. For example when a user searches for a cafe the result they
get should include the address and street nhewels of dataneededwill depend on

matching the dataith the task (usés need)for examplaegional @ localdata may be
provided, whichever is mosppropriatdor the task For example when horbayers are

looking for a housethe data shouldllow street mme and numbéo be matchedZipf et

al., 20132.
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Black Party views were designed to display enimformation about the POls using a

small window to list the address and the name of the point.

2.7  NAVIGATION VIEWS

Beeharee and Steed (20@®nducteda study to assist users finditggationsusing
photographsBy using simple mode and augmenteald& photographs. Theqgiotype
was designed to display location photographs to assistwkera/ereunfamiliar with
their environmentThe authors evaluated the system by comparing 2noddes/igation.
In simple moddg"tabs map and routeljsers navigatkusing a map and the text routing

In the augmentethode therewas a photograph that users could use via a "viewer tab"

The results show that the useequiredless timeto navigate whemsing augmented
modethan users who used the map with text. fustcitedreasorthatusers did not
follow the correct route was because the road was without a oxathe mapHowever,
some of those in the augmented maded a photan conjunction with the mapo get
back on track.One issue they encounteredhwgugmented mode was that some
participantsvent off the route because the photo was out of ddte authors conclude
that photographs helped people stay on the right path and made themrfesécure in
making the right decisigibut the issue was kpig the photographs up to d#oé.,
Google Street View)

Unlike Beeharee and Steed (2008ho use one photo, Block Padffersanimmersive
view whichsupports an upo-date imageHowever, Immersive view always displays
POI detailqi.e., GPS) anthen uses dive camerao present the POI. Nonetheless, the
information about th&Olscouldbecomeout of date It candisplays POlsip to80
kilometers awayThe Block Party app is aimmprovement over Beeharee and Steed
because, while iMap, List, or Immersive View Block Partyprovides users with better

maps and more lifo- date images.

Partala and Salminen (2012) evalukiteree different mobile maps used by pedestrians in

urban environments. Thhree interfaces compared wergraphical mapa
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photorealistic satellite interface and photorealistic steaetl mapviews. Their study
considered location, direction and current position. Teseinterested to know how
well users were able to identify landmarks in the real world during navigaisés t
Participants were required to seldw view they most preferre@he authors found that
Street Viewwas effectiveor displaying landmarkbut users needed more timddok at
thestreet viewthan the other two view#\so, users found photoresitiic streetview and
photorealistic satellite maps to be more interedbuigless pragmatic becaussers
neectdmore time to compartheir location with the view on the phariéhe gaphial
mapview was more likely to be used thartraditional map. Th gaphial mapview
was effective for displayintandmarks

With the Block Party application we considered these issues and we built theatipp
so that the potential homebuyemuldfreely and easily switch betweelifferent views.
We usel a listview instead of a satellite vieso users could see POls as a list with the
names and address.

The Block Party offeranaugmented reality view that cée used tadentify landmarks
referred tdoy awhite circlein the camera imagd his action displayfocations and
landmarks physicallyAs well, the maps supported with information such as street

names.

2.7.1 Navigation ¢ ues-landmarks

May et al. (2003) aimed to understand what information pedestrians are looking for while

they are navigating and tieterminethe "implication on design for navigation in mobile

devices" in urbaenvironmentsThe study required participants with local knowledge to

identify the information pedestrians would need to navigate different routes. They found

that the mosprevalentnavigation cues were landmarks rather thasit r e et n a me , n
and distance i nf or mghavigate by.landmarkifermationbua ns ¢ an
it is costly to add, update, and maintain current views of landsnahle authors

recommend thdandmarks should be assignedspeecific name rather than a generic

name.

17



Kallioniemi and Turnueii2012)compared different types of landmarks selected by
pedestrians and landmangsesenteen mobile maps. Their model ovaddandmark
imagesand stret mapsand asked participants ¢boose landmarks theyahght were
unique close to the routéwithin a distance of 200 metgysand obviousThis prototype
highlights thenotion thatpreferable landmarksreuniqueon somepropery such as
shape, dignce to route, structure, heigbt,age. The authors believe that this model is

very appropriatdor taking irto account landmark salienégr pedestrian navigation.

Obviously landmarks are an important way for people to naviffatee studes
presented in this thesisve asked participants tidentify landmarksand spatial features
(intersectios, vistas or buildings) theypassed by during the study. Thias intended to
demonstrate howur prototypedesign could behelpful in remembering preseted
POls

The views in our prototype included relevant landmarks such as building. Homebuyers
who are unfamiliar witiNeighborhoodgarticularly appreciatthe ability to use

landmarks to help them naviga@ur apgication displays landmarks with sp@éc names
rather tha general name&uch as Bank of Montreahtherthan bankand include more

information for POls

2.7.2 Time, location and social aspects

Teevan et al. (2011) performed a survey to provide a picture of how people behave when
using bcal mobile search. The goal was to understand how time, location and social
aspects canfiect local mobile navigation. Users are often interested in searching for
information in relation tdheir current location"their current location, routes and find

nearby services or near the route to their destingtidimhe is important because users

want to use the information immediateRor example, they mayarch for a coffee shop

and thenmmediately go to that coffee shop. Alsbe social aspectsf navigationare

important since most searches take place in groups where social triggers are an important

factor.A desire for conversation may lead a group to search for restaurants. The
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application should be able to provide sufficient detail to allowoagto choose a

destination.

Potential homebuyers need to identify services (schools, gas stationandthow close
certain services are to potential new homes (recent posi@oinhew apgication
provides these locations as POls locally to thesuaed allows the user to select which
they are interested i\s well, userscan save thse POls that they armterestedn while
on route to other location$his implies that designersust alsaconsider the social
context when designing the interfad¢etwo or more people search for a hartieen the
application must provide options to satisfy the needslafsers.

Ourapplication allowsusers to quicklydentify a particular nearby service witine of
three vievs: Map View, Immersive view or List view. List view also allows users to
look at all target#n a definedorder anda small windowthatincludesthe name and the
address of the PQI3his enablesuserso retain theircurrent actios, and minimizes the
time sper searching. Mreover users camlsoquickly re-find the POlIsbecauséhe
apdication designprovides save@Olsin categoriegor locations Hence, users need not
resort to a search

Church and Smyth (2009) attempted to understand users' inforalate@dsvhen users
ar et ien g ofocuseddrhthe ymportance of locatiptime, and the type of
information. The authoralsoconsideredhow changing locatiog time and social
interaction can affect the tyd informationneeckd by usersspecificallywhen
navigatinganunfamiliar place.They found three subclassafsnavigational guidance

1- Localimplicit isthemore generah avi gat i on al neamtget such
coffeed Thatis, the user is looking for a physical locatitirat meets a particular need,
but there io specific criteria.

2- Local explicitis the moreexplicitr e q ui r e me nhere s thenearestIimA W

as

Horton®, or AWahepar tiiscul ar street number] o.

specific location that meets the criteria.
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3- Directionsis the category used whelomoking foraroute between two pointée.g.,

looking for the best way from school to daycare).

Their results showdthatthe most common mobile topic was identifying local services.

The authors found that when users were tragediway from their locations they

requested a tool to help them navigate to a new area. The highest number of requests was
about getting directions and route information. Finally, they foundathadbile

apdication is different from general web browsezdause mobile users are freely

moving when locating different types of services.

The Block Party is specializédr geographical informatiaal needs; it assists

homebuyers to determine the locations they need and is supported with route description
TheMap Viewmodeallows users tareate several routes between different preselected
POIs.The list view mode assists userstaithe preferencef navigation points labeled

by numbers based on their fidgstination It makes it easier to discover nearby

geographic POls from the current location and heigsrs to explorenew

neighborhoodsThe BlockParty is designed for a specific purpose rather ésmnore

general web browseAs such, it is tailored to that need

Sohn et al. (2008) reportéaltheir research thgtedestriansdwe different information
needs while on foot but satisfying these needsahiafiengng for users who are
unfamiliar with an environment. Thesgquentiallyclassified the user's neeblgsed on
diary entriegnto threeaspects location, timeandconversation. Theresuls indicate
thatlocation washefirst category. Location is used to gitections to POls, for
example, nearby stores, banks and restaur@inesauthorsalsofoundthatusers made

use of a variety of methedo satisfy their needs quickly

The Block Party agpcation reflectsthe Sohn et a{2008)studyin thatusers can mark
their POls quickly by selecting these services from location categories instead of
searching. Alsathe needs afisers werenet byproviding differentviews to identify

POls Forexample ifthe useis interestedn the actual view o building they can use

Immersive View Userscan use List View to see their PQisth associatethformation
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Also, Sohn et alpoint out that the irdfrmation genetléy available on theveb is

insufficient for findingservicesour new app is designed ftiis particular purposso that
users can findhe relevaninformationefficiently. Soln et alrecommend thdbcations,
time andsocial desireshoud be considered by designers to assist users in idegfify
their needefficiently. The application should alswfer different strategies to assist users

to address their needs

2.8 AUGMENTED REALITY

Augmented RealityAR) is a set of contexdensitive features added to enhance the users'
display of the physical environmefReitmayr, G., & Schmalstieg, D. 2004AR
applications are developed in diverse fields such as navigatgaming (ilsson S,

Arvoa M, SzczepanskiA andBang M 2012. In mobile AR applications, users hold a
mobile device and the POls are highlighted on the phone's camera image with meaningful
information Gotow, J. B., Zienkiewicz, K., White, J., & Schmidt, D. C. 2DJAR

provides usefuteal timefeedback tdhe usethroughthe camera regarding the current
location and the relative distance and visual identification of PQis.uBed siew of the
camera is augmented with the target based on the current lodagibmayr, G., &
Schmalstieg, D. 2004

Dunser etil. (2012)comparenavigation by using information displayadingan AR
interface versus mapsversusa combination of the two. The study was conducted by
examining a user's navigation behavior and satisfaction as they were guided to POIs by a
2D map or an AR inteafce. The system was designed to display POls within 10 meters
of the starting positionlt alsoshowedthe user the route by displaying the second target
after the firsthad beemeachedThe authors foundR wasless useful when usergere

not in the diect line of sight othe targetfi.e., context sensitive features are not useful if
they cannot be seenheir resuls showthat AR systersallow users to trace a direct
pathbetween two POIdn addition the researchers foutitat, relative to the simp map
view, userswith the AR + Map Viewspent more time focusexh the screen artdok
longerto reach the targetv. In comparisonwhenusers had théAR interface(without

theMap View), they spend less time looking at the scrdfensers lackeéxperience
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with mays, theypreferednavigaton using AR interfacen their summary,hte authors
concluded thathere is no best navigation tool that can work fotyglés of users or
environmentsAR was only appropriate when the user had a clear lingglof ® the
targetand thesuccess of thAR system depended @ersonal preferences

We applied a map and an AR (immersive view) interfacautarealestate application
which displays all the targets that homebuyers previously selefed 80 kilomeers.
The prototype presents the physical environment with AR and walking distances to
searchforPOISThi s view uses the Smartphoneds
always up to date but the POIs might be out of date.

All of theseprevious presented coaptsare very important to consider when designing
mobile applications for humans because people are differenhaimgbteferences are
alsodifferent. Weconsidered all of thesssues whemve were designing our BlodRarty
apdication. However, we werdealing witha population thahad specifimeeds. The
next chapter wilbutline preliminarywork undertakein order tounderstand the context

and design the Block Party application
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CHAPTER 3 PRELIMINARY INVESTIG ATION

The purpose of the ongoing resgaprojectwhich is a main part of this thegisis to

design and evaluate a mobile application that will assist potential homebuyers in
identifying services in a neighborhood, and to assist them in building other kinds of
familiarity tasksincluding likely itineraries and walking routes. We proposedhéial
smartphone application for the real estate industry that offers nearby location services to
homebuyers who are looking to discover thmwneighborhoodncluding schools, day

cares, parks andsturants.

In thisbrief chapter, weoutline preliminarywork done with HomeZillafield tests of an
initial prototype in the Quinpool area of Halifax, a pilot study in Riverdale, Torasto,
well as interviews with homebuyers aadeal esaite agentard finally thedesigned
applicationmock ugs for HomeZilla, which in turn influenced the design of Block Party
We built the basic prototype with HomeZilla astep to get staetl The prototype was
developed for Android devicessingt h e p h o n enéra andsoAehtatiorc sensors,
the Google Maps API and a third party augmented reality API to display the different
services close byrhree Map Views were supported: Get Directions (a-tvesed route
display thais linked to a perspective tuioy-turn route), List (actually a Map View
wherePOls were displayed and could be selected to present more information), and
Immersive §ee Figure 3)1 The prototypavas implemented by Gourav Sharma, with

support from Sudheer Rajana.

-
(12
X i
%
- 5 - |
Selection categories  Get direction View(E) List Wiew Immersive View

Figure 3.1 The initial design of the prototype with the three views for Exploring Neighbourhoods
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3.1PILOT TEST ONQUINPOOL

The researchers conducted a pilot test of the Android HomeZilla prototype in order to
validate its featgs against the requirements of tfesearch We conducted an initial
route building exercise based on seenario for Quipool we had created in an initial
study design, then followed the route to visit locationsntdrest in the neighbourhood.

We testd the interface using the tasks and materials@ampool and uncovered a
number of technical flaws and functional defects. As a result, the implementation did not
fully meet the design specificatignalthough it gave us technical insights regarding how

to build a mobile application to support neighbourhood discovery

3.2RIVERDALE PILOT STUDY

We ran a pilot studysing4 participantsOur study design involved building an itinerary

of points of interest relevant to homebuyers in a prospective neighdwzljréind then

following that itinerary. Due to the technical issues with the prototyeedecided to run

a modified version of the study using the same tasks and scenarios and with similar goals
as outlined in the original study design. Our revised gealeusedto get a sense of how
people use existing tools (Google Maps and other online tools including Yelp and Google

search) that are available on smartphones for discoveneghborhood

3.3 INTERVIEWS

A real estate agent aachomebuyercouplewere interviewed to get a sensehmiw a

range of techniques and tools are used when purchasing a home. The use of a mobile
device to explor@eighborhoodsvas one tool used by holmgyers andt was clear that

any relatedapps should support a range of diéfier kinds of spatial and information

queries.

3.4MocCKuUPS

Wireframe designs wergreatedpased on the aesthetic of the existigmeZillaweb

services, while being reflective of the need to support a range of spatial and informational
queries during thedme buying process. The wireframes also attempt to achieve a high
level of simplicity, and to reduce the effort required to switch between spatial views.
Designs were created by Sarah Orfdkte intended these wireframes to inform the

interface of the pratype to be evaluated in our formal studigdsing search screen the
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user identifies categories of interest and the location to seartharsearch result could

be viewed in any one of the three viewtap View, List View and Immersive View

[y —
. W B Camads

Search screen List View Map View Immersive View

Figure 3.2 User identifies categories of interestand the three Mockups for the prototype

We considered results of the preliminary evaluation as well as the issues we had with the
initial prototype and the HomeZilla mockups ahd butcome of the interviews. All of

these experiences contributed as input to thedbdmsign for the Block Pargpp.
The experiences were also used to create a revised study design, intended to give us

further insight into the unique requirementdadls that support neighbourhood

exploration.The following chapter will describe the new study design.
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CHAPTER 4 STUDY DESIGN

The QuinpookndRiverdale evaluations and théher activities discussed in Chapter 3
contributed to thestudy design presenteere.We ran the formal study iHalifax in two
neighborhoodsn downtown Halifaxcentered around the waterfroahd in downtown
Dartmouth In light of our experience in Riverdalee used a similar task structure, but
modified the overall scenario sligitland adjusted our research questions as described
below As stated previously, &replaed Quinpool with downtown Dartmouth as a target
neighborhoodsince Quinpool and Riverdale have a large concentration of businesses and
other POIs on a single streahd we found that reduced the need to use the mobile
application in the Riverdale pilotVe therefore tried to chooseighborhoodwith more

complexlayouts

We chose to continuexploringhow GoogleMaps supportedeighborhoodliscovery,
andrecordwhere itfell short in doing so. Google Maps is a common tool to navigate and
to find points of interest (POIs), and studying its usenaghborhooaexploration would
yield insight into the needs that are particular to that activity. After using Googls, Map
participants would be given a chance to wflen the design of Block Party. Thisaar
custom built tool thatmphasizesultiple synchronize spatialviews. The outcome of

this studywas useds design feedback f&tock Party.

In this chapter Will first introduce the Google Maps application, then itemize the

research questions and finally describe the study design.

4.1 Google Maps

Google Mapss a webbasednapapplication provided by Googlé offers variety of
mapbased services, suchlasd search and navigation suppdRecentlythe Google
Maps for mobile apjpas become popular tool for smartphone§oogle Maps for
Android deviceshelps find where you are, where you are going and how to get there.
Google Maps offers different optionscan f e a t u r-geided turAby-tarn ¢ e

navigation, whether driving, walking or taking public transit. See estimated time to your

26



dest i maw.googreaa/niobile/mapsin our research we had participants use

Google Maps as pedestrians to find nearlyises.

4.1.1 Google Maps application flow activity

This section illustratethe pocess or thdow of how participants useGoogle Maps to

find nearby serices This is the typical process if you were using this tool as a
pedestrian. Google Maps haawamber of views and screens that users are led through
when they are navigating on foot.

As shown inFigure 4.1(A) when user clicked on Google Maps icon thtemould pop

up the map. Then you will seetime above fielatalled search, this space allowsuyto

type locations/addresses that you want to searciAfso, it shows the current location
option which told the user where user is located 4s&8). As shown in figuret.1(C)

user clicked on the search field, it allowed to type the query oremoar want to go

(Sushi restauranthenthe system provided the results including several sushi restaurants
as shown in Figurd.1 (D) then the user chose the relevant service, he chose the closest
sushi to the house as shown in Figdire(E). Then wherhe user clicked on the red

marker on the mapoy will see options such as estimated time to get to the destination,
save, share and street view. When you flip the screemsepyill see other information

such as website, revievas shown in Figurd.1 (F). dicking on thefiittle walking maro
showed the user different routes to get to the destination from your current location with
the expected time as shown in figdrd (A). Also, they can use this view to peruse

points on the map they had saved andéarch results, selecting each point in turn by

tapping its marker, see figudel (F).
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is top down regular Map View. (C) displayed a set of choices (Sushi). (D) when user select one of the

choices. (F) is information regarding to the selected point.

As we can see in Figuse2 (A) users can select direction button option; driving, public
transportationbicycling or walking. When user selected walking option and chose the
route,and then he followed the route (Route view, as showiguare4.2(B). As soon

as the useclickedon the "Start” button on the righttransitions from route to
Navigation(Satellite View, Traffic View and step by step views)yaive to pedestrian
instructiorsto get to the destination supported by the voice guidaWten user clicked
on hide Satellite View then the system pop up the Navigation with (Traffic View).
pedsstrianclicks onthe button on the right bottoas shown in Figurd.2(C), then it pop
ups optiongRoute preview (Traffic View), step by stemice guidancas shown in
figure 4.2 (D). Users selected Step by Step as shown in Figy2@).

" My Lesation .

» 3min

3 min 1

X
th different routes. (B) is Rout View is a route between pedestrian

Figure 4.2 (A) is walking option wi

current location and the destination. You can start to navigate by clicking on Start button it will give

you instruction to get to the destination supported by the voice guidance as shown in (C, E and F), it
is Satelliteview which gives a top down picture of the location and then if you click on a little man

walking direction then it gives options to which directionsyou want to .
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Three out of teparticipants usgSatellitdMap view They had to click on the button on
the left botom of the phone thea pop up a menappeareds shownn Figure4.3(A).

Then they had to click on the Satellitption as displayed dBatellite/Map View as

shown in figure4.3 (B). When some participants extended Satellite/Map and zoomed it
out then Route View was displayed as shown in Figug¢C). Also, mostparticipants
tended to use Street View to see how the destination lookiseg had first to switch to

Map View and click on the star to see the point's name then it showed the Street View

icon as shown inQ). Then thg clicked on the icon theBtreet View p@ upas shown in
Figure4.3(E).

Island Health Centre, 1

Figure 4.3 Participants selected the Satellite option from the menu (A) which is then displayed (B)
and only when zoomed will it feature the Route View (C). (D) is when participants saved the star and
participants can use it to seech for points later. Also when participants clicked on the Street View

icon then it pop up to Street View (E).

4.2 STUDY TASKS AND SCENARIOS
We asked each participant to do the same tasks (although we tried to personalize the tasks
when we could e.g.ptuse their real pgdsameswhich wegotfrom a presession
guestionnaire). There wefeur types of tasks that we asked participants to perform.
1. Locate points of interest within walking distance: we prodittee participants with a
set of services thahey needdto find within eacmeighborhood
2. Create a route to investigate these chosen services: the partioypdkesto each of
the services and pord these out to us. We let them decide the order and the route to
getto each PQIWe made sre tha all servicesvereeasy to walk to and would be at
most 5 minutes between each location.

3. Navigate to each POI in the itinerary in order.
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4. Reorient according to a fixed landmark: we spmu the current task that the
participantwas doing and askd them to wint in the directionof fixed landmark that

they would le familiar with(e.g., the house they want to buy).

Thesmartphonénadthe Google Mapappinstalled Note there could be just oé one
type ofservice available (e.ga,hospital) or there codlbe severalforcingthe participant
to select one to investigate (e.g., coffee shops). Once the particgzhatlected the
pointsthen told which services they have chosen to investigatetdltbys the route
they wistedto take (e.g., the order thiteywill walk to each). Experimentergollowed
them while they perforedtheir tasks. At 3 different points waskedthem to stop their

current task and to point in the direction cfpgecifiedlandmark.

We ensured that the itineraries selectecebgh participanhadsimilar distances to walk,
and included mostly the same service types (although not always the same selected
services). For more detail regarding the scenafmsparticipants who startefdom
WaterfrontseeAppendixAl andfor particpants who started from Dartmouth please see
AppendixA2.

4.3 RESEARCHSTUDY

In this chapter we discussed the methodology for the study design based on preliminarily
results we received from Riverdale and Qunipool. The motivation for this study is to

identify the need for a specialized application f@ighborhoodxploration, to validate

design decisions and discover refinements that we could add to Block Party app. We had
asked 10 participants t o toassesstledimitainsofst i ng t
this popular mobile navigation system AGoo
discovering a neighborhood. We ran the study in the Waterfront area of Halifax and the
downtown core of Dartmouth using Google Maps. The preliminary pilot study was used

as input and gave us a lot of useful information to redesign the final version of our

prototype.
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4.3.1 Revised r esearch questions

The original research questions were modifiadddl orour prior work and the decision

to use Google Maps in the study.

1. Which map view do the participants prefer and find the melgifil for doingthe
threedifferent types ofask?

2. What are the limitations to using Google Maps for discoverimgighborhoodind

how might a specialized app be designed to address thetibns?

3. Does usinglifferentmap views encourage more exploratéomdlearn more about the
investigatecheighborhood?®

4Do the participantso6é spatial abilities

different map views?

4.4 STUDY PARTICIPANTS

We recruited a total of 10 participani® male, 4 female) from the Dalhousie University
communitythat were assigned participant numbers 100, 101, 102, 106, 108, 113, 115,
116, 117, 118Nine were between 185 years old and one participant was over 50
Participants had average sedported sense of direction, scorih5 (SD=8.2Max =

77, Min=53) onthe Santa Barbara Sense of Direction Questionnaire (SBSOD) with the
possible score range from-185. (The higher the value, the more confident the
partcipants feel about their directional abilityAll the participants currently live in
Halifax and rent their current home/apartment. Half of the participants (5/10) stated they
werefamiliar with the Waterfront area éfalifax and mos{8/10) were unfantiar with
thedowntown area dbartmouth Participants indicated thite most important features
and services they would like to be nearby their homes waresportation (10/10), parks
and green spaces (9/10), grocery stores (8/10) and banks @H®)finding their

current residences, 9/10 participants used osingces and 2 used mobile mapse
participants started from WaterfrontBartmouth and the other five started from
Dartmouth to Waterfronfll participants had usedsmartphone oa snall-screen device
before.The participantsvere screened toe comfortable walking aroundngighborhood

with stops for about 25 minutes
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Participantsvererecruited by email announcements through Dalhousie UniversitydNotic
Digest (notice.digest@dal.cdjacebook accournd through the Computer Science
mailing list (cs.all@dal.ca), and by §tong posters around campus. For more details for
recruitment emai(AppendixB). The Faceboolpost of theFace boolgave a brief
description of the study and diredtany person interested to send a private message to
the Facebok accountWhen we receive requests, we emaitl out the recruitment
notice.If a participant wastill interestedthentheywould email the contact in the
recruitment notice again to set agime to meetin the recruitment notice, participants
wereasked to email their interest to the listed researchemwautd thensendout the
pre-session questionnaire and the link to the confsem (AppendixC) that will direct
them to two online sweys Demographic online questionnairppendk D) and Santa
Barbara Sense of iction Questionnaire (AppendiX.EThe participant and researcher

werecommunicatd to find an appropriateme to meet to do the study.

4.4.1 Informed consent and compensati on

All participants involved in the study signed iaformed consent forofirst, they filled

out the consent online and then we also adminisieegghin by a researcher at the initial

meeting of thestudy. The informed consent outtidithe risks and begfits associated

with the study, a description of the study
consequence, and assurances of confidentiality and anonymity of personal data. As well,

the informed consemhadeit clear to participants that thepuld withdraw from the

study without loss of compensatiolll participants in the study receige $30 gift card

from Amazon(Appendix F for participating in the studfwhether theyereable to

finish or not). Wealsoreimburse participants for the buscket to be used to get the

ferry to go to Dartmouth or coming to WaterfroAppendixG).

4.5 STUDY LOCATIONS

45.1 Halifax Location

In Halifax, weusedthe neighborhoodiown by the waterfront for our participanisis
locationhasseveral newer condand apartment sites that are intermixed with popular

restaurants, trendy cafés, shops and it is close to the downtowseergure4.4).
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Figure 4.4 The Waterfront Downtown Neighbourhood in Halifax
4.5.2 Dartmouth Location

In Dartmouth, we uskthe downtowmeighborhoodThis up and coming locatidras
several family style homes ahds severahtermixed with restaurants, cafés, schools,

parks and green spaces, andasclose to the ferry that goés Halifax (see Figurel.5).
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Then we designed new application called Block Party. Ben Swinden is chiefly

responsible for the Block Party implementation. The first version of the redesigned app is
described as follow
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4.6 Revised Study

When we came back from Toronto neighborha@ddecided to replad@uinpoolto

downtown Dartmouth as a target neighborhood, sipupoolhas a large concentration

of businesses and other POIs on a single street, and we felt the¢iddRe this had a

large impact on the way the mobile tools were used. Our other location remained the
Waterfront area of Halifax. We also decided that it would be easy for us to recruit across
the board and to ask individual demographic questions tomaize for participants in

our current study, rather than have scenarios that targeted particular demographics. It had
been difficult recruiting people with young families for the Riverdale p8ot rather

than a betweenubjects design with 3 distinstenarios in three different neighborhoods,
we decided instead to have a general home buying scenario considering two potential
neighborhoods, but with tasks that were personalized to people's preferences. Each

participant would experience both settingsv{thin-subjects design).

In the meantime we revised the Android prototype to reflect the wireframe design and the
results from our study (the Block Party app, as described above). The following chapter

will describe the new study design.

4.7 STuDY DETAILS
The studywas designed ttake about 2.5 hour3 he time required for each section is

describeelow(see Bble4.1):
Table 4:1 Study detail

Task Time required
A Explain the study, answer questions ayad informed conser ~5 minutes
(Appendix Q:
1 Provide a training session with the mobile device (and pote ~5 minutes
apps):
1 Perform the pdorm the scenario with the mobile device w ~25-30
location 1 (WaterfrontjAppendixAl) minutes
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9 Take the ferry across thmarbor
o During this crossing participants will:
oFill in the neighborhoodfamiliarity survey Wategront
(Appendix H

~5 minutes

1 Perform the scenario with the mobile device with locatio
(Dartmouth)(Appendix A2

~25-30 minutes

9 Fill in the neighborhoodfamiliarity survey Dartmoutll ~ 5 minutes

(Appendix ):
o Participate in the senrstructured interview ~ 1015
(Appendix K) minutes

1 Demonstration of the Block Party application, feedb ~5
elicited from participant about specific features minutes

1 Answer any qué®ns, final comments, payment (Append ~3
Fand G minutes

4.8 STUDY METHODOLOGY DETAILS

Before we met with any participantbey had filled outheonline pre-session

guestionnaire (Appendix)usingthe Dalhousie UniversityOpinio survey serviceéo

confirm that the participants meet our requirements (e.gssess theknowledge ofthe

two neighborhoods They also used copy ofgihio to complete th&BSOD

guestionnaire anthe consent form

Two researchemet the participardt a specified locatioh Ti m Hor t on 6 s

terminal in Halifax, or in the ferry terminal in Dartrtby Then we asledthe

participants again to sign the consent form in caselhdguestions and since there

near

could be a few days elapsed between filling in the surveys online and when we met with

them.They were given a copy of the consent fovite revieved the study scenario with
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the participant and provided them with a Samsung Galaxy Note smartphone with Google

Maps loaded.

We demonstrated the featusasd the view®f Google Maps to the participant, and then
conducted a training session loow to usdhe Google Mapghat involved walking from
the meeting point to the location of their potential hoameapatment(condo) in Halifax

andhouse inDartmouththatwasa rental or purchase possibility.

During the training session we asked participants éospecific views at different stages
while walking to the home or the condo. We were careful to emphasize that the task was
designed to build familiarity with the fea
application.Participants visited ninBOlspointed to three landmarks (World Peace

Pavilion, Curling club and park) and pointed to three previously visited locations in

Dartmouth. In Halifax, there were ten POls visjtdteypointed to three landmarks

(Clock tower, supermarket amperk), and wereasked to point to two previouslsited.

We videotaped thparticipantsand usedmartphone screarapture and voice recording
software(SCR Pro)that captured alhteractionamadewith the application (e.g., scroll,

zoom, switch viewps Visual trailsindicating touchscreen interactions were

superimposed on the captured screens by the softiMaeeresearchers alsmok informal

hand written notefrom the trainirg session onwar@ncewe arrivedat the homer the

condgq participants entered a plangiphase. Eacparticipantwas given a list of generic
destinationservicego search for using Google Maps. When possible, generic
destinations were personalized, so for exa
restaurant o i fatetlthatthep lkediGreekifopdamttiemagraptic c
guestionnaireOnce theyletermined the destination PQien the participants

starred/saved their different locations/points on the map. Wasitipantsvere asked to

create routeo visit each of thessaved locationsAt this point,theybegan the
neighborhoodxpedition. Each wayfinding task involved going to the next destination in

the itinerary
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Once at the destination the participant needed to show the facilitators that they were
aware of its loation.When rticipans searched for matching POIs neatdyhe house
then sometimes the system returmedmatchesin such casethe participant could
choose to nainclude hat category in their itineraryOne specific destination was also
mandategdto ensure that all participants would reach the same location at soméqoint
both Halifax and DartmouthAt that destination a diversigmterruption)was

introduced which consisted tifree side tasks, each with specific routes, so that all

participants would share some of the same wayfinéixyeriences.

When theinterruptionbegan, participas were asked to search for agalto three

specific destinations in turn. For exampleHalifax the premisavas that friends wanted

to meet at Grand Patg and then change the megtlocation, and ask the participant to
check ait a third location on the waWhile they were navigatinge did not constrain

which application featurethat they prefer to use for any of the tasks; rathewese
interestedn seeingwhenfeatures were selected, and whether or notwaayd be of

help with thetasks.At three different points we asked them to stop their current task and
to point in the direction of a présited landmark (e.g., the house or the ferry terminal

We also asked participants to be on the lookout for other places of interest to thiem and

star these locations.

Two researchergierepresenturing the studyOne researchefideotaped the participant
and was ensuring that the participant perfornestéisks safely, and the other one took
notes and manage the scenalfesearchersccasionallyaskedquestions while observing
the participants (g . , fAWhy ar e ¢optaclaghowhat the particpanasv a y
doing. When participants finigid exploring the first neighborhood theyereasked to
complete aneighborhoodamiliarity test, containing questions meamtassess their level

of landmark, route and survey knowledge of tlegghborhoodThen participants visited
the second neighborhood, foNing the same procedure as the first neighborhootheit
end of exploring the secometighborhoodheyfill out the second neighborhood

familiarity questionnaire At this time we condueida short semstructurednterview
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thatwasalso recordedAt the end we showdthem how ounew Block Partyrototype

couldbe used to explore the neighborh@dlto get their feedback

4.9 THE FIRST VERSION OF THEBLOCK PARTY PROTOTYPE

Block Party was designed to use three different types of navigation views. Téwse v
are;Map View, Immersive View, and List View. These views will be described in next
section. It has been designed for users to switch very easily between the three views. At
the bottom of the application there is a navigation panel with a buttoadbrngew

users can always see this panel no matter which view they are using during the
navigation. These three different views were chosen in order to give the user a variety of
different options to view the data.

The Map and List views have two modekrming and viewing modes. The planning

mode shows all locations from selected categories and the viewing mode shows only

specific locations users have marked from within planning mode.

As can be seen iRigure4.6 (A) as soon as the user clicks on tHedR Party icon the
first screen of the Block Party prototype shows the main mehich has all the
categories of locations in neighborhooBsaurticipantscan select the categories' laoas
that they are looking for as shown ilg&re4.6. B). Once theparticipant has selected the

specific categories, the checkbox becomes selected. pgdtticipantshave selected the

categories that they are |l ooking for, then

see Figure 4.6 (C)
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Figure 4.6 The Block Party icon, the main menu of the category of locations and the chosen

categories of the Block Party prototype

4.9.1 Map View

The Map View is top down map display points in the neighborhood and shown as
markers.It shows the location of the requested POls (eajfe) in relation to where the
user is located in street layout (current location with small blue pdistjows all chosen
POls on the map.
As shown in Figure 4.7 (A) the users selected POls basé¢loe categories they
chosen and they got marked with red color. Then when the user selected what he
interested in, the markers changed to green color as shown in Figure 4.7 (B).
In Viewing mode as shown in figure 4.7 (C) once user clicks on viewing ntode
shows only the chosen points in blue color and when the points chosen are added to a
user6s route and changed to green col or

route including all the chosen points as shown in Figure 4.7 (E).
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Figure 4.7 Map View in planning and viewing modesfor Exploring Neighbourhoods

4.9.2 Listview

The participants can also use the list view to find POt& List view displays locatian

information & list.

In planning modeit shows all locations from the categories that the user selected with a
red dot on the list. The user can select locations to add to the route, thebh@&matked

with a green doas shown irFigure 3.8(A). While we can see in Figure&(B) in

viewing male, it shows the current location and presents only the chosen location from

the list of planning mode. User can select two location from the list and then it present to
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the user directianfrom the first location markedalith letter A to the second markedth
letter B from current location to the location they want to go, from one location to the
second oner from the location they want gy to the current location

List view with directionsthis view was generated from viewing modéeTser can

sekct two locations on the list to get a list of text directions to walk between these two
locations.The direction appeaover the viewing mode. This view shows the directions
between the two chosen locations from the previous screen. As shown in thetfigur
shows the direction betwed&mo pointsa (current location) to B (the location we want to
go). It presents the walking directiosigpported with instruction® get point B(see

figure 4.8 C)

BLOCKPARTY Pan Vs BLOCKPARTY ; BLOCKPARTY
. Lemarchant - 5. Thomas School @ Current Location Walksrsg directions aie s beta. Use cautson
G141 'Waii 51 This route may be messing sidewalks o
pedeitrian pathi
. MNova Scotia College of Early Warsity Laundry
Childhaod Educaton NSCECE Talh Onford Ii-T4 Adelaide Avenue, Hallax HS BIN
i L ¢ PG, Canada
Young Drivers of Canada 1.6 ks - about T8 mins
Ouiford Learning 5160 Cusngsosl Ad #1208
63 F =l Pl 1. Head northeast on Adelaide Ave ©0 7 km
Oxford Learming toward Alex St
Young Drivers of Canada G20 O A4 ™ 2. Turn right onto Alex 5t 0.5 lom
G169 O Hd s = 3 Turn beft onto Sunnylberae Ave 04 km
Bayers Rd Laundromat : -
. WindowiWalk Computer Education Barrers Ad o ™ 4. Turn right onio Dutch Village Rd O i
HAL & Continue onto Bayers Ad 0.3 kmn
= & Turn belt 16 m
Bayers Rd Laundromat T Turn et 49 m
Buryers F § L ’ Draitarutecr walll B con s e
. Kwnk Wash Lauwndromat Q TOTS Rayers Road 8216, Halfax, NS B
L ke ICI, Canada
. Murphy's Laundromat
Map List I Sree | Map List immenive Map List Imemeer e
ist View Planning mode (A) List View Viewing mode [B) List view with directions (C)

Figure 4.8 List view in planning and viewing modedor Exploring Neighbourhoods

4.9.3 Immersive View

This view uses live cameraAs shown in Figure 4.%is view gives theiser and

augmented reality view thaseshe camera and displays informatidsoat POls in the
direction where these points are located (e.g., coffee shops). The phone uses the camera
view and overlays all the requested B®ith a box includes the name and address of the
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pointsas well aswith their distanceThis view was withouplanning and viewing modes
see kgure 4.9

Figure 4.9 Immersive View

Also the Block Party app hdisnctionon the top right of the both modes (planning and
viewing malesin Map and List view only as shown in 4.10)

‘ILIEIFIBTT Pn | View

Figure 4.10 Planning and Viewing modes

Two choices, select categories and select route.

In select categories optionser can add mercategories of locations to the current route
so whertheuser clicls on it, it will move to the main menu and then he can choose the
categories they waiis shown in Figure 4.11 (A)

Select route optiohas already default route which is the firsttedhatwas created when

the user staedthe application for the first time. This choice has two buttoag/which

allow user to make more than one route and the second one is delete which means user
can delete the previously createdtes. User can sauhe created routes and make
description about the route theseated as shown in Figure 4.11 .(Bpr example, route

from bank,spato home.The user can easibyeate more than one route between all
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chosen locationd'he Map Viewallowsusers to make mie than one route and save the

routes with description. See thgure 4.11 (B)

(O Jn et dei20ePull @ b ovEm e Xl il 8:45 AM |
BLOCKPARTY Pan e BLOCKPARTY Mew  Delete

Routes

Create Route | Sebect Categories

S&ect Route

Enter

Default

MNew Route

From home 1o the supermanket

Route 2

Bank ta the spa

After work routine

CT0L FiGooghe - Mag dats DI Google

Map List |

A B

Figure 4.11 Selected Categories and Selected Route

4.10DATA COLLECTION TOOLS
We used diverse methods for collecting the data before, during and after thésstudy
Table4.2).

4.10 .1 Data Collection

As shown in Tablé.2diverse methods were used data collection within three distinct
phases: Pre Field Study (before the Field Study), Field Study, and Post Field Study (after
the Field Study).
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Table4:2 Data Collection Tools

Phase Instruments/Tools Comments
Pre Field Background Demographics
Study Questionnaire

Direction Questionnaire | SelfRating of sense of direction

Field Study | Observational Notes a written log of the actions of the

participants

Phone Screen Capture | areord of all actions performed by the

participant on the smart phone

Video a video recording of the participants

actions during the navigation task

Post Field SemiStructured Interview preferences for navigation views by ty
Study of task

general feedb&cabout navigation task

Neighborhoodamiliarity | participants memory for locations

survey visited

Prototype Assessment | feedback for a new navigation
application (version of Block Party app

4.10 .2 Data Coding

The responses from the demographics goesaire were tabulated. The responses from
the Santa Barbara Sense of Direction Questionnaire were coded as per instructions. The
main data coding concerned the merging of the datatinenr$SCRPro capturaelata,the

video and the Observational notes af tield study.
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For these three streams the goal was to create one single stream of behavioral data that

would code all th@avigation relevant actions of each participant. Adobe Premiere

software was used code the data from the SCR Pro cajatta@nd fronthepar t i ci pant

video synchronized side by side. The Observer notes were used to aid in this

synchronization.

First, thescreercapture datavas coded first into a spreadsheet (i.e., Excel file). The

coding was a sequential representation of the indésggayed on the phone. The coding

captured the type of view and the time (the frame number) of the change in image. The

coding specifically noted the type of navigation view (i.e., map view, satellite view,

navigation view, direction view, searchasd @mbinationf views). The coding also

captured zooming, scrolling, orientation changes, and application errors. A final code was

used

To create the entire itinerary foaeh participant, the SCR Pro cagtdata had to be

for nof f tasko activities

(i .e.

ot he

merged with the video data. Therefore data from the video was added to the spreadsheet.

To synchronize the two videos, Adobe Premiere was used to present both simultaneously

side by side. Then, the actions at common points were notexdhddh to be

accomplished manually because the two video streams used different frame rates (60

frames/sec for the video; 5 frames/sec for3IHR Proscreercapturedatg. The

Observational data was also used to aid the synchronization.

Table 4:3 The combined spreadsheet data code for the following actions

CurrentNavigation View (or other) in SCR P&rreercapture data
Stopped | Walking | Looking at the phone (not changing views)

or

Stopped | Walking | Fiddle with phone

or

Stopped | Walking | Using the phone as a phone (i.e. conversation
or

Stopped | Walking | No apparent reason

or
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Stopped | Walking | Looking around- not within a specific category
or
Stopped | Walking | Looking at destination name @mone
or
Stoped | Walking | Looking at street signs
or
Stopped | Walking | Looking at house
or
Stopped | Walking | Looking at landmarks (e.g., building names)
or
Stopped | Walking | Appears lost
or
Stopped | Walking | Saw another navigation location while on route
or
Stopped | Walking | Pointing out directions
or
Stopped | Walking | Comparing app information to the neighborhood
or
Walking | Passed the Target

Turned to a particular directiagnpurposive

Turned aimlessly in multiple directiondDoes not seem to know where to go

Linking the phone and environmental information: Duration

Pointing or estimation task that is not about the next destination

Revamped map

Used the current location option of application

Using voice guidance

Phone carried at waist

Phone carried at eyevel

Reoriented the phone

Zoom In (closeup)
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Zoom Out (overview)

Using left hand

Using right hand

Appears Lost

Appears Confused

Identified a target without resorting to the phone

Knew the target location when asked

Pointing to a target when requed

Pointing to a target without using app when requested

Locating a target using direction terms like North, South, East, West

Required help to get back on the path

Explained the information from the phone when asked

Closed Application

Reopened Apptation

Closed Phone

Reopen Phone

GPS Lost

Time required to download a satellite view

Time required to download street view

Conversation relevant to navigation

Conversation not relevant to task

Interruption not relevant to task

Duration of offtak interruption

Distracted by no#task

Content of conversation

1 The annotation codes used were selected by consensus with all the members of
the research team. In addition, it was necessary to examine the data several times
so the codes were refinedtas project continued. The actual coding required

several hours per participant.
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1 Participants' summary: we used the Adobe Premiere tool to synchronize the
screen capture software tool with the video camera to describe the entire itinerary
for each partigant at each location in both neighborhoods. In this aspect we
considered all their actions and the interaction they did with the views like
switching views and their behavior like getting lost while navigating.

1 For the familiarity quiz scores were takield based on question category. The
interview data and Block Party feedback was transcribed, and summaries
generated, to be used in a subsequent affinity diagramming exercise to derive key
themes.

1 The researchers held meetings to look at the raw and stimechdata and try to
identify interesting events and comments. Each researcher captured interesting
details from the video annotations, characterizations and interview transcriptions
into individual notes. We also included the coding data derived froi8RRS
tool.

1 The affinity diagramming exercise was then conducted. We separated the video
annotations and interview transcription into individual noRacingand
rearranging notes and all previous descriptions and SPSS and excel data on a large
wall untl major themes emerged. This gave us an overview of the common points
we interpreted from the attitudes and behaviors of our participants.

1 We calculated the proportions of time spent using each view and number of view
switches across each participant antoss each start/end point. We further split
each start/end point into a planning phase and gratmphase. The planning
phase started when participants were instructed to go to the next destination to
visit or explore, and ended when they were readgave. The oipath phase
started when they began to walk and ended when they successfully identified the

destination or they gave up.

4.11DATA ANALYSIS
As noted above, the primary data concerned the Field Study for each participant. That
data consistedf a large spreadsheet that coded for the sequential actions of each

participant. Before further analyses, that spreadsheet was split into two separhlesdata
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The first concerned the AONn Tasko activiti
activities. TheOn Task activities concern the navigation between specified locations

(planning the route between destinations, executing thé.plan

The Off Task activities concerned the various secondary tasks the participants completed
throughout the fieldtudy (e.g., pointing and estimating distances to previously visited
locations, pointing and estimating distances to locations not visited). The time required

for the Off Task activities wasotincluded in the On Task analysis.

For the On Task data,dlprimary interest was the type of navigation view (i.e., map

view, satellite view, step by step navigation) used. However, there was one other main
consideration. Activities at a location were considered separate from activities while on
route between l@tions. In some sense, one would expect participampiamncthe route

while at one location (indeed, the instructions encouraged this), and then one would
expect participants texecute (implement) the plaetween locations. This delineation
allows one o separate planning from execution. For each participant, the raw data was a
sequential map of activities. From this, the time per activities (e.qg., the time per
navigation view) and the transitions betwesgwswere computed. From this, the

proportion oftime in each view could be computed. In addition, we noted the times and
numbers of other associated activities (e.g., zooming, reorienting the phone). Finally, one
could note whether or not a participant seemed lost. This was computed and compared
for the Planning and Execution phases separately. All participants completed navigation
tasks in two separate cities, and between various locations. Hence, analyses considered

Aview type and timeo as a function of Pl an

For the Off Task data, the primary interest was the typeiedv used(i.e., map view,
satellite view, step by step navigation, none) when trying to estimate the location of, or
distance to, another location.

Google Maps View categories

We divide the Google Mapsgews into main categories: Map, Routavigationand

StreetViews. Map View category includes regular map and Satellite/asaghown in
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Figure 412 (A). Rout View categoryincludes Route view and satellite /Route, as
shown in Figuret.12(B). Nawvgation category Vievincludes(Traffic View,

Satellite/Route and

Step byStep View)as shown in Figure 413 (C). Street View (A), Search Mode(B) and Search
location information (C) are shown in Figure 414.
I ¥V ¥ N B

b3
Lower Waler 51 & Saher B

Atlantic Superstore 4 Island Health Centre b 3 iman walkng A

v
Map View (A) Foute View(B)
Figure 4.12 Map, and Route views in Google Maps. The interface allows destination search and

selection from Map view. Selecting a transportation icon (e.g. walking) transitions to Route view.

Clicking fAStart o tettaoNavigatiotviewns from Rou

4

5C



Lower Water 9 Lower Water 51 & Salter
Halifax, NS 170 Halsfax, NS B3J 14

Navigation View (C)
Figure 4.13 Navigation View (Traffic View, Satellite/Route and Step by Step)

Alderney Dental &

Chenbind

i g lh | kK

x ¢ v bnm

(A) B) (©)

Figure 4.14 Showel Street View and Search Mode. Street View (A) shows a panoramic image of the
street. Search Mode (B) brings up a list of possible results. Clicking on a result presents more
information (C) including a small scale map and street view snapshot. Clicking ¢hwalking icon

transitions to Route View; clicking the Street View snap opens Street View
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GoogleM a p istérfaceallows destinatio search and selection from Maigw. Selecting

a transportation icon (e.g. walking) transitions to Route iéw.i c ki ng A St art o |
from Route to Navigation view. When navigating, the user can choose to enable voice
guidance. Step by step textual directions can also be selected from Navigation view.

Street view provides a street level view with the buildiagd other landmarks as ysee

them on the streeEigure4.14 (A). The view can be controlled using swiping gestures or

can be synchronized wi t hSelécting segrdh cesultsdringsor i e n
up a hybrid \ew containingnformation abat the loation, a smaller scale Map vieamd

a clickable Street View snapshot

Sequence analysis

We chose 6 common tasks (3 in each neighborhood) that most participants performed and
we analyzed the view transition sequence daga, (he views used and durations coded

for each participant in each task). Participants walked in each neighborhood to the same
three | ocations. We considered the 6 commo
Economy Shoe Shop to Grand Parade, then froamd& Parade to the corner then from

the corner to Split Crow) and in Dartmouth (From Spa to Post Office, and from Post

Office to the Happy Face Museum, then from the Museum to the corner). We analyzed
the view transition sequence data (i.e., the views arsddlurations that were coded for

each participant in each tgsk R usingthe TraMineR module. The raw view duration

data was normalized across all participants. We chose theses 6 locations because all
participans had visited these locations.

All dataanalyses were conductedingin Excel, SPSS (Statistical Package for Social
Sciences by IBMandthe TraMineR module of R (opesource software}or each task,

a sequence diagram plotting the state distribution at eaehpimt was created. Such
plotsshow the distribution of views that were used by all participants across time. A
transition point from when participants finished searching and planning to start walking
towards destination was identified for each participant. The average time point was
cdculated and illustrated with a dashed line and a walking man on each diagram.

The resultof this study will be described in the next chapter

52



CHAPTER 5 RESULTS

In this chapter, the results of the study are discussed. First, we will talk about the

proportional repesentation of time spent doing tasks for each category of the views in the
three phases across Halifax and Dartmouth and the total proportion time across both.

Second, a sequence analysis will illustrate the common transition pattern of views usage

in thesix tasks. Third, the main reasons for getting lost and strategies that participants

used for reorienting to get back on track will be shown., Difficulties participants had with
switching views will be discussed, as well as issues with searching. Wedhsgider

how the Google Mapsd starring feature helop
given by our participants based on the first version of Block Party app. Finally we will

present observations regarding route adjustment during navigation

5.1 PROPORTIONAL TIME RESILTS

In this section, we can see thmportional time resultir each category of the views

A Ma p, RduteeView Navigation ViewStreet Viewa n d N o acvosseHalifax
and Dartmouthn the three phasdthe planningphasestated when participants were
instructed to go to the next destination to visit or explore, and ended when they were
ready to leaven pathphasestarted when they began to walk and ended when they
successfully identified the destination or they gaveamglpointingphase is when
participants were asked to point and estim&tadces to preisited locationsluring

ther navigation View usage results for each phase are presented below.

5.1.1 Planning Phase

In the Figureb.2we can seéhatthe percentge oftime spenusing the viewsvasvery

similar in both neighborhoods. When the participants were planning for the next location
they usedMap View 37% of the time (for both Halifaand Dartmouth)TheMap View

was helpfulfor searcing becaus¢he sear box waonly available through thilap

View. Also Map Viewallowed participants to check the gaved star namghen
sometimegparticipants typethe address a POlin the search fiel§an additional 14

15% of the time). The second most common apprees to use thRoute View(26%

in Halifax and 28% in Dartmouth). Wenparticipants switched tRoute Viewfrom Map

View, they just clicked on the little man icon then they could see the route. They zoomed
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out and then they could see the start point aecehd point. While they were walking
they referred to the route frequentigtreet Viewwas used in a very few instances during
planning (2% in Halifax, 4% in Dartmouth)n Halifax participant 102 switched ireet
View when he was at the Grand Rdg just to explore the park because grand paiade
located at the park. He sdildere isStreet Viewwith 6 photos"Also in the planning

phase prticipant 117 switched tBtreet Viewwhen he arrived at the Economy Shoe
Shopto explore the area aroundAtt the planning phase, when participants intended to
useStreet Viewthey used only to explore the area araund

The proportion time spent idavigation Viewwas close in both areas (in Halifax 11%
and in Dartmouth 8%). Participants switched to Nagigation Viewto see the Route to
their destination.

No View was similar in botiNeighbourhood¢in Halifax 9% and in Dartmouth 8%).
Participants tended to ubl Viewto plan to get to the next target when the next
destination was close to the curréariget because the participants could easily see the
next target. For example, in Dartmouth participant 113 could see the cafe from the spa

and in Halifax participant 118 could see theosl tower from the Grand parade.

roview Halifax planning Dartmouth planning

% 8%

street ‘
“er:t — 2 —
navigation
navigation %%
11%

m map ®route navigation wmstreet msearch noview = map mroute navigation mstreet = search noview

Figure 5.1 the proportion time in planning phasefor Halifax and Dartmouth

54



5.12 On Path (while walking) Phase

We can see Figure5.2when parti ci pants ar eRouled/iew pat ho
findings were similar in both areéidalifax (32%) and in Dartmouth 35%)Ve can see
also timeproportionspentin Navigation Viewwashigherto completan Halifax (41%)
thanin Dartmouth (26%)This is because the number of tagkss highein Halifax and
took more time to completon aveagethanin Dartmouth.The number of tasks to
complete in Halifax was 11 and the number in Dartmouth wakld@ever, the locations
in Halifax were (distributed) not close to each other than in Dartm@atsk duration are
normalized, duration varied sigicantly across participants; mean (165) and standard
deviation was (73)Thetime proportion sperh Street Viewwas lower in HalifaX1%)

than in Dartmoutt{6%). Participants intended to uS¢reet Viewin Dartmouth more than
Halifax because they us@&do discover the area of Dartmouth. For example, participant
102 switched t&treet Viewwhile he started walkg from the Two If by Sea Cafe to the
next target SpaThe streets in Dartmouth were wider and they could walk back and
forth.

Vir;,, Halifax on path noview Dartmouth on path
search 5% I 4% <earch
- - Etr;::t I
navigation ERMEITCS
41% 6%
= map = route navigation mstreet = search noview = map = route navigation = street msearch noview
Figure52The proportion time in fion patho phase fo
5.1.3 On P ointing (answering questions) Phase

As we can see in Figue3 the most common viewsedin both Halifax and in

Dartmouth (48% in both locatighwas the Map ViewParticipants intended to ubéap

View when pointing to places because they had to switdhajp Viewto retrieve the

names of the starred locations or to use search, which helped them to point out the
locations and to estimate the distes. The usage of No View was higher for the pointing

phase than in the other phases in both cities, with slightly more in Halifax (22%) than in
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Dartmouth (18%). We also see slightly more use of search (15%) in Dartmouth than in
Halifax (11%). These diffrences correspond with the difference in familiarity with the

two locations indicated by the participariéreet Viewwas unused in both settings.

Halifax pointing Dartmouth pointing

noview
22%

18%
search '
T street street
0%
0%
navigation —
% navigation

’ 1%

= map = route = navigation m street m search = noview = Mmap = route = navigation = street = search = noview

Figure 5.3 The proportion time in on pointing (answering questions) for Halifax and Dartmouth

Figure 5.4shows he total proportion time usage of the views across both Halifax and
Dartmouth On path.There is a relatively even use of igationandRoute View with
some sticking with thé&lap View. Planning ses less nagationand increased search for

obvious reasons.No Pwiienwtoi nagn ds eneosr em ofirnea pfo .
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Total

100%

50%

BO%

T0%

B0%

50%

405

30%

20%

10%

0%
Onpath Planning Paointing

Emap Mroute Mnavigation Mstreet Msearch MWnoview

Figure 5.4 The total proportion time usage of the views across both Halifax and Dartmouth (At

Planning, on Path and Pointing phasegjuring entire ltinerary.

5.2  FAMILIARITY TESTSCORE

In this test participants were asked to cortekeparts, part 1 draw the revtetween 2
location route 1 antbute 2, par2 mark 7 locationsvith associated letter on the map,
part3 draw 3 Arrows on the map pointing to a direction and part4 18b&hotos on the
map In part 1, 3/10 participantrew the 2 routes correctly in Halifax while in
Dartmouth was 4/10. In part2 there were 2 participartked the 7 locations correctly
while only one in Dartmouth.

In part 3 there were 5/10 participants draw the arrows on the map correctly while in
Dartmouth was 3/10In part 4 there were 4/10 participants labeled only 4 out of 10
photos correctly while in Dartmouth only one participantked 3/10 photo correctly.
Also, there were 2/10 participants in Halifax and 3/10 in Dartmouth did not mark any

photocorrectly on the map.
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We ran twetailed Wilcoxon Signed Rank tests on the test score W&tacompared the
overall test scores for Dartmouth and Halifax and then scores on labelling tasks only.
There was a difference for labelling scores at the pk¥dl (Z=1.845, p=0.065), with
lower scores in Dartmouth. We found no difference in overall teseschowever (Z=
971, p=.332). W concludedhose participantscores still slightly higher in Halifax than
in Dartmouth(AppendixL).

5.3 SEQUENCE ANALYSIS

Figure5.6 bellow showghe sequencanalysisesult,thetime of views used fathe six
wayfinding tasks. Task durations are normalized to illustrate common transition patterns.
The dotted line shows the mean transition point betyaming and wiking to the
destinationTraversing eaclegof an itinerary should follow a common patterrnvdp

Viewaccess, as dictated by Google Mapso6 appl

Map View (using Search or by selecting a star), followed by the Riigptay,and

foll owed someti mes by Navigation mode (if
Ecomomy - Grand Parase (5] Cormer — Split Crow [7) Grand Parade — Comer(E)
. R BN
Halifax : i ; i : ‘i
Tasks R i . ; F . §

Postoffics - Musewum(2) Museum = Comeri3)

Heowge —Soaill

Dartmouth
Tasks

Figure 5.5 Proportion time of the views used for six wayfinding tasks to illustrate common transition

patterns.

As shown inFigure 5.5there is some consistency across tasks. As is to be expected, there

is moresearchesluring planning, and more use of route/Navigation Views while on path.
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There are also some interesting differences based on task, however. The common

transition patterns for each task are discussdolw.

As we can see in Figute5in Halifax from Economy Shoe SpoGrand Paradé€lask
5), duringthe planning phasearticipantaused map and searbkavily as they were
locating their next destination; this task required that a new POI be searcHedter
A o pathd phase they tended to use mostly route ldadigaton Views, while Map View
use drops off considerablyhis pattern contrasts with HouSgpa (Task 1), where the
planning phase was very short, and required no sgaadicipantselectedheir
destinatiorfrom a saved stagditem. Also most of the padipantsindicatedthat they

arrived the Spa from some distance avasyit was quite visible

In Halifax from the Corner to Split Cro{Wask 7 we see a pattern similar to Taskrb. |
planning phase the most common pattern Map Viewand SearcliSplit Crow was not

a previously starred POWvhile on pathparticipants tended to use Navigation &walte
Views. In Dartmouth from the Post Office to the Museum Task (2) the most common
trend in planning Phase was seaacldMap Views so as result this task isquired a new
POI to be searched. Also we can Séeet Viewwas used by participant 102 and 115.
They used just to explore post office when they arrived since they were unfamiliar with

the area.

In Halifax from Grand Parade to the Corner TaskHi§ure5.5 participants usetMap
and Search in planning phase. Ao View since the destination was very close and
visible. On path phase mostly they stuck with Mg View. In Dartmouth from the
Museum to the Corner Task (3) mostly they tended tdMageView and noStreet View
was used.

In comparison between the two tasks (6) and (3), as we cam Bask (6) and (3)
participants were stick thlap View, since they could determine the corner simply by
reading the street names.

Figure5.6 showsgoing tothe Corner in Halifax (point to the Clock Towefhe

participant first searched for the corner and then usinlylieView he navigated to the
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corner. Once at the corner he was able to just point up to the Clock Toheer.
destination was very visiblend easilyread the street name and stick toXegp Viewto

get there.
TP N~ T T ARNEUE K - I W TSR
Q 1 Hialifas, NS b O, Camichael Street, Halifax, M
el
Dirkia bl
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Figure 5.6 Going to the Corner in Halifax to Point to the Clock Tower

Figure5.7 shows the Task going to the Corner in Dartmouth (point to the Curling.Club)
The paricipant first searched for theother and thensed theMap View. She then
zoomed the map out and startedvalk to the corner stick with tidap View. At the

Corner, she then searched for the curling club and then pointed it out.
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Figure 5.7 Going to Dartmouth Corner and pointing to the Curling Club

Table 5.1presents the mean and standard deviation of the total time taken for each task
Duration varied significantly across participaatsd between tasksean and standard

deviation for task duration are providedthe table below

Table 5:1 There was wide variation in behavior across our partcipants

Total Time (sec)

Task mean Median sD
T1: House-spa 165 152 74
T2: Post Office-museum 242 228 137
T3: Museum-Dartmouth Corner 323 339 96
T5: Economy Shoe Shop-Grand Parade 235 245 73
T6: Grand Parade — Halifax Corner 169 177 a7
T7: Halifax Corner- Split crow 323 287 33
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5.3.1 View Usage in Planning P hase

As we see in Figurb.8in planning phase the usagedtw views were significantly

varied in behaviour across our pan@nts in the entire scenariéor examplelMap View

was used betwed24%- 78%),Route Viewwas used (0% 36%), Navigation View

was used between (09%5%), Street Viewwas used (1% 7%) and No View was used

(6 %- 35 %) .

Participans 106, 108 1nd 13tended mostly to use Map aiftbute View

As we can see in Figurg.8 and Table 5.7 that Paticipant 100, Participant 10and
Participant 108 were pretty closThey tended to uddap View and even they usethe

other views but P 102 and P 100 used Newwmore than P 108. While P 1M8asstuck

with Map View (78 %), No View (1% andStreet View(7). P 118 and P B0 usedRoute

View a fair bit during the planning with the combination of the othemsgeas well,
similar with P 115 but did not use Navigat View at all Participant 116 used theap

for most the times during the planning phase to reach 80%. What was interesting is that
most the participants did not use the navigation 8trdet Vievs during the planning
phase for long time and some pagants (P113, 115, 116) did not use navigation at all.

In general, all participants tended to use the maps and vaws during the planning
phase while they used navigation and street less often. However, they used navigation
slightly more thanStreet \lews. When the next target was close to the participants'
current locationall participantsusedNo View; they did not plan or use the app to search

for the next target because they could see where it was aliRadigipants also used no

view when theywere engaged inonversation
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Views usage when planning

100% -

80% I I I — " I A l
60%

40%

20%
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P100 P101 P102 P106 P10OE P113 P115 Pl116 P117 PI1i18
# of switches 59 68 49 60 47 66 33 35 13 36

Emap Mroute Mnavigation street Mno

Figure 5.8 Proportion of views used while planning phase to the next destination across all task$e

total number of view switches when walking is listed below each pagtpant's bar.

5.3.2 View Usage on Path P hase

As we see irFigure5.9 in walking prase there were wide variatiomsbehaviour across
our participarg in the 6 taskdMap Viewwas used between (6945%),Route Viewwas
used (1% 79%), and Navigation Vie was usedbetween (2%71%) Street View(0%-

5%) and No View( 1% 32 %).

As Figure5.9 shows P113 and P11iéndal to useRoute View(79% and 6%0) while

P100 and P101 tended to use Navigation View (76%%) even the other views were
less. Participant 16 stuck withMap View (75%) or No View (21%) at all. The remainder
of the other participants used some combination of Map, Route and Navigation Views.
No Views were used during the walking phase mostly by participant 118 (21%) and 116
(32%) while 101, @6, 113 were using other views most of the time. Participants 102,
115, 117, 106, 118 rarely used tBieeet Vievs while the rest of participants did not use

it at all. On walking phase participants tended o use Navigation ViRkeuate View

most of the tnes but rarely usin§treet View
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Views usage when walking

P100 P101 P102 P106 P108 P113 P115 P116 P117 P118
# of switches 10 30 33 33 35 b 48 27 55 33

Emap Mroute Mnavigation street Hno

Figure 5.9 Proportion of views used while walking to the next destination, across all tasks. The total

number of view switches when walking is listed below each particgmt's bar

We canalso see thendividual differences in how they switched views betwpkmning
andon path phase#s the Figureés.8and Figure ® showed thaP113 and P11®ere
stoppedat Route Viewin planning(28%, 33%) and in walking (79%, 63%) |20
interesting is P116 who did not switch much at all, he stuck M@ Viewin planning
(78%) and in walking (75%). P100, P101 ,P102 and P108 as they tended to use
Navigation View during walking (71%, 69%, 39%, 57% ) but less so while planning
(15%,13%0, 13% 5 %).

5.4GETTING LOST

Despite having GPSjme out of terparticipantgyot lostat one or morgointsduringthe
study. On average, each participant got lost 3 tifm#s=0, max=7)Even though all
participants were more familiar with Halifax thBartmouth, they got loshore oftenn
Halifax. 8 out of 10 participants got lost in dry cleaners and in diffetemtc t officed s
and dentistin the Waterfront of Halifaxieighborhood there were particular destinations
which caused moreeople to get Ist (dry cleaners, dentist and doctor office) whilehe
downtown areaf Dartmouththe locationsaused moreeople to get logimuseum,
dentist and Tim Hortol)sWe identify three main reasons why participants got lost.
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These reasons were missing ayopsigns of the locations, vague or inaccurate location
data, and a destination that did not match expectatidasvill discuss these reasons in

detail in the following section.

Table 5:2 Number of participants who got lost in both areas.

cit getting lost at getting lost at Getting lost at
[
y location 1 location 2 location 3.
_ Dry cleaners Dentist Doctor office
Halifax ) _ _
6 times (18%) 9times (28%) 5 times(15%)
Tim Horton 4 times Dentist Happy Face Museur
Dartmouth , .
(12%) 4 times (12%) 5 times (150)
5.4.1 Signs

Thesignsfor the dentist in both Halifax and Dartmouth were sroalhot obvious or
visible. In Halifax Bishop's Landin@entaland in DartmoutiAlderneyDental signs

wer e bel ow p afsight, an the ahertsidedof the ibuildiroy hidden by
construction. For exampkeeparticipant 115n Figure x.Also some destinations were
located irsidelarge building without a visible sign onthe outside (dentist "Tam Daniel
Dr" in Halifax is located in a plaza and in Dartmouth Tim Horton's is located in the ferry
terminal). The following examples illustrate these issues.

To Alderney Dental Dartmouth

We can see ifrigure 510 Participant 115ifst searched for the dentist and then used the
Map Viewwhile on path She passedght bythe main door of the dest, which was
somewhat obstructed by the scaffoldifige participant theawitched toRoute Viewbut
could not identify the locatiorAfter this, sheswitched taStreet Viewand walked from

the front of the building to the other side of the buildicmntinuing to useStreet View

After this she noticed the smaiign hidden by constructioandbelow ofherline sight
(Figure5.11).
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Alderrey Dental 3

Figure 510Go0i ng t o Dartmouth dentist "Alderney De

To Halifax Dentisti Dr. Tam Daniel

Participantl16 usedMap Viewwhile navigating to the dentist. When she arrived she was

looking on the map and then looking anadl trying to identify the sigrfter a whileshe

walked to the building to check the addré¥&es it says in this building, ifwas actually
dSeglBigure 8l check w

ot =

looking forthedent i st office | woul

Tam Damel Dr ';'

Figure 5.11 Going to Halifax dentist office "Tam Daniel Dr Dentist"
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To the Dartmouth Tim Hortons

Participant 10hot lost finding Tim Hortods. Tim Hortords is located in the ferry
terminal. In sequence of imagesHigure5.12 the participant walkedh the opposite
directionusingRoute Viewthen looked at the phone aquickly realizedhat she was
going in the wrong direction due to the direction of the pointer. The participant then
zoomed thdRoute Viewout, walked back andwitched taMap View At this pointshe
was onAlderney Steet onthe other side ofTim Hortons' building. (Figure 513). Then
she walked further and then stopped and switch&thtagation View "The map told me

| already arrived but do not see the sigBhe was very confused.

Figure 5.12 Participant got lost finding Tim Horton

Then she walked further and then stopped and switched to Navigation modeiegtilas

shown in Figure 3.3

67



4 Alderney
Portland

Figure 5.13 Participant got lost finding Tim Horton

5.4.2 Vague or inaccurate location data

The search resdtfor certain drgleaners andiedicalcentesin Halifax led to different
businesses or to empty lptonfusimg participants.

To the Dry cleaners

Figure 514 shows that Brticipant 106 useNavigation Viewwithout voice modevhile

enroute to the dry cleanerAs sooras arrivedshe was looking arourehd said'l am

interested do th8&treet View, switchingto Map View than toStreet Viewbut could not
identify the | ocation. Then she wabadked to
little confused, and then she checked the other side of the dry cleaners building trying to

find a sign, saying "it seems tbesiness has changed".
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Dirycleaner The

Figure 5.14 Going to dry cleaners

5.4.3 Inaccurate Presumptions of the Destinations

The study indicated that 5 out D@ participants were confus®den trying to findhe
Happy Fae Museum. The museum in our study looked Bk@rmal house witla small
signParticipants got lost becaudere wasio obvious sign on the house and some of
them did not expect the musetionreside in douse.The other 5 participants could
identify the museum because thie address and the happy fadecorating the house.
ParticipantlO2remarkedi | s ee happy fitéa ealled happy fack omuseaumt t h i
a n y moParécipant 113 statefl isays 22 in the buildirgg 0

Participantl15got lost findng the museunas shown in Figure 55 (A). The museum
that the participant was asked to locate was in a home along a resisteaétln the
sequence of images igure5.16 (B you can see that the participant used a variety of
Map Views to help hefind the museunas shown irFigure5.16(c).
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My Locatior

22 Wentworth St

A- First, the participant went past the museum then switch8treéet View She

walked further andontinuedusingStreet View
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B- Thenshe stopped and realized that she was in wrong diresiotthedto Route
View andcontinuedto Navigation View. Sheturned back and pointed the correct

direction then walked toward to the museum. While on her way she switrdedto

4'1

e

Route Viewand zoomed out.
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22 Wentworth St Y
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C- Then she switched 6treet Viewand tried tamatch the view on the phomath
what she was seeing in reality. She also flipped babkaio View before switching
againtoStreetView Then she pointed to the my

said "l expeadit was a big building."

Figure 5.15 Going to the Museum

5.5STRATEGIES FOR REORINTING

5.5.1 Voice G uidance

Participants used different strategies to get lmdkack when they got loshine out of
ten participantsisal voice guidanceasit remincedthem whenhey wereon the route,
close totheir destination or when th@assed theitargets Three out of théen

participants used the voice guidance during navigatfoar used itone time while the
other twodid not use it at allParticipant 115said ‘thevoice is helpful while you are
walking and you do not look at the screen all the time and you want to watch around
you'. Participant 117 indicated thatthevoice [came on taell you turn right or turn left
that really helpdand when Feached my destination like it tells yguo u éeackedthe
destinatiofi.

As Figure5.16 shows, he problem whethe participantseached or was very closette
destinationwas thathe system did not indicate theyhadarrived In Figure5.16it

can be seen that Participdri2 previously searched for therner of Argyle Street to
point outthe Clock Tower and Carmichael Street and then walked towlaedsorner.

The Clock Towemwas on his left hangidebut he walked furthethen he looked ahe
map andstopped, realizinghat hehadalready passed the locatidte expected the
device to remind him of his location, and tell him that he had already passed. However,
he was usingRoute Viewand the system does not have the capability to do tkiaad
frustrated wheithere was no voice (or any other) notificationgform him that henad
arrived The participant passed the corner and he expected the system couloirhelp
."Thisis whyit is sometimes frustratg whenyou figuredyou are therdutit does not

tell you are there"
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ire 5.16 Pointing to the clock tower.

The other 4 participants did not use voicédgumce Three out of fouParticipans (106,
113 andl16) reported thathe voie guidance was annoying and did not like the
instructonsgivento themby the voiceParticipantl13saidii |  f tlewoicel is
annoying | can follow the map and | can see where | need to go fine, | do ndheeed
voice tot e | | Pamogant 118 did ot usethe voice but statefd think voice might

give some information whether you are goingo theright orto wrong directio .

5.5.2 Street View

All participants usedtreet Viewat least one timeStreet Viewwas usedn different
reasons in the stly. Most ofthemusedStreet Viewwhen they had difficulty finohg
their destinationOf all the participants who us&itreet View4 out of 10 participants
usa Street Viewto see what the destination looléda or to match what they found on
the screenawhat they could see around theor,to see what the surrounding area
lookedlike after they arrived at the destinati¢ior example, &rticipant 102 at the Post
Office and Two if by sea café and participant 115 at the Post Office.

Switching toStreet few wasacommon strategy for reoriengrbut n many casessing
StreetView wasnot helpfulin identifying a destnation.Nine out of ten of our
participants switcedto Street Viewwhen the destinations were located inside a building
with no visible sigis, no nameorthe businesses had changed or did not exist, if the
image was old or outdated, or if expectations did not match the appearance of the

destination(as what we have discussedfe getting lost section above). Participant 116
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mentionedi t imagor problem with th&treet Viewis what you can see in the picture
and what you see in the street might be very differetallAr building, new store or the
house with different coloiStreet Viewis also very confuexdbecause a lot of time the
imagesare too old to actually reflect realityParticipant 100 switched fitreet Viewfor
22 North Streetbut the system displayed theuse 20 instead of 2He was confused
because "When | typed 22 it finds me 20 ".

As Figure 517 shows thattie Street Viewshowed house 20 North Street instead of 22
North Street

22 North 5t

Figure 5.17 Using Street Viewfor Dartmouth house.

You can see the (Figurel®) there were 2 different pictures which was taken from the
same lgation. Picture (1) was taken in the day we did the study (in winter) which
matching the reality while picture (2) was downloaded from Google Maps app and
apparently it was taken in the summer. There is a problem with Google Maps application

causing confusn because they did not get update regularly. Participant 117 reported that
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Al saw the photo uploaded to the Db®eation
Figure 5.18.

(1) Image captured in the study (2) image taken by Google Map
Figure 5.18 At Economy shoe shop image (1) and Google Map image (2).

5.5.3 Map View and the Pointer

Six participantsswitchedto Map Viewwhen they needed to search either by typimey

address in the search field or when looking through the starred locations to find the one

they were looking forSevenparticipantsswitched to navigation and oriented the

navigation arrow to point to their next destinatibive participants inferredrom the

distance information (e.g 2 minutes) that the destination was somewhere. When

participants got lost and took the opposite direction, the pointer was helpful tacgabba

the track. Participant 118 while he was going to Grand Parade and $phiaSmwell

participant 117 while he was going to doctor office,ih@ di cat ed t hat dAwhen
moving the pointer move along with the route. it shows me the correct direction now it

shows me the pointer the way we are going".

5.6 ISSUES WITH SWITCHING/IEWS

All participants repeatedly tried to click on saved stars of POIs when they were on other
views like Route Viewor Navigation Viewinstead oMap View. Starswould only reveal

t he | oc a tthepwer@cticked @ thale im Map View. Participars oftenfaced

difficulty switching back and forth between views, as described in this section.
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One issue with switching tBtreet Viewis that it can only be accessed via clicking on a

red marker omMap View. As when trying to access star informatiorrtiggpants had to

switch toMap Viewso they could click on th8treet Viewicon. Often participants

seemed to get lost using the interface, switching across several views until they reached

Map View, and sometimes they would close and reopen the apphaatorder to go

back to theMap View, |l osing some of the applicationo:
they searched again to get the points. This is caused distraction and going out of the

current action

As shown in Figur&.19 Participant1 13 tried toclick onthedn Two 1 f bgtarisea Caf
Route Viewb u t found t hat h e dransphrenhdittwas displayetdd e a d |,
over the touched location. The participant switcheilap View after this, and was able

to retrieve location details from treer
(@ - JnE M ASTISSAMES I M JE155AM |

] - v

Twa Il By Sea Cafe

Figure 519Rout Vi ew does not present the stards name. T

details about starred locations.

At the Spa, Participant 100 tried to select the next destination (#te€iffwe) on the
Navigation Viewbut could not. He switched back througbute Viewand on tdMap

View in order to get the star's name (see Fig2g)5
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Figure 5.20 Trying to get the Post Office star.

The participant had to swhidrom Navigation tdRoute Viewthen toMap Viewto get
the Post Office star on the mdpgure5.21illustrates a similar issue getting $treet
View. Partcipant102 was trying to gétreet Viewfor the Two if by Sea café, sag "I
am trying to puslbtreet View  lrauld not because he was in Navigation View. He
thenswitchedback through Route Map View, selected the destinatiaien clicked on
the Street Viewicon to bring upStreet View

‘\\\'&\Wﬂ‘ui -.-.-

Figure 5.21 At two if By Sea café, trying to accesStreet View.
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Sometimes participants had significant difficulty getting to the view they wanted to use.
As Figureb.22 showsafterparticipant 11%arrived to the Post @€e sheattemptedo use
Street Viewto see thareasurrounding the Post Offic&he had to go back by clicking

on the baclpbuttonseveral times, moving sequentially through her previous operations:
from Navigation View to the textual Stdgy-stepList View, and then t&koute View

The participant tried to click on the Post Office at this point, but instead of bringing up

location detail a transparent dot was displayed.

4 minwalk ng A T My Location
min waikll e Dantmaouth Main Pest Office

4

A
Route preview e e Rt ol
Head nonhen M : 9 -
4 tomand King S f*\ y N
- ~ - man
Step-by-step list / b Y J/
i nto King 51
' s V
Mute voice guidance Tum left y #
9 / ¢
"
Satellite view @ 0 i >

Figure 5.22 Participant 115 tried to switch to Street View.

As shown in Figure 23 the participant continued to use the back button until eventually
landing on aMap View screen, at which point she was able to select the Pése@hd

move toStreet View
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Office

Dartmouth Main Post [ 3

Figure 5.23 Moving sequentially through previously used screens via the back button until reaching
the desired view Gtreet View).

Another interesting observation we foundsithat switching viewsould sometimes

lead to loss oinformation(application statejandwould interruptthe current navigation

task.This occurredon threedifferentoccasionsFor example this happenedhile

Partidgpant 101 was navigating using Naatgn View,andwhenParticipant 11%vas

navigatingusingRoute View They found POls that they were intereste/findingin

their neighborhood (e.g. fire station aBdan Tha) ,

but

search without firstly switching tMap View. Then they lost their current location and

their progressalong the route

Also, we found for each locatidwo participantsvould go back to checla stared

destinatiorseveral times. Since the stars were identical and unlabeled, and thephaften

to zoom out to identify the locationkcating the correct saved destination could take

several tries. Some participants suggested that a list including all saved points would save

ti me. Partici

numbers'. Aswell, Participantl 1 7

Condo | selected many places and saved and marked stars but when you asked me to go

pant

106

r e alstroftthe daits bly mame di é

i ndi c aupposk wheh lavas tHere in the

somewhere | have again to check the stars. If there is a list ofatespihich | marked

so when you told me to go somewhere, | just can click on the list of the items and go

t her eo.
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5.7ISSUES WITH SEARCHING

In generalin bothNeighborhoodshe system did ot always display the closest location

to the condo or to the isewhenparticipants were searching for nearby services
Googlebs search results are graduated, wit
prominently on the map. In many cases, the nearest and most convenient services

appeared asmaller, more transgrentred dots (Figur®.24). For example, at the Halifax

condo Participant 115 was searching for the closest Sushi restaurant and the result
prominently displayed one that was far away even though there were a set of Sushi
restaurants close to the condbe participant had to zoom out, check all of the smaller

dots, and select one closer to them.

"o

il
L ]

Hamachi House Fine Jap £ Sushi Shige Japanese Re

Figure 5.24 Searching for a nearby Sushi restaurant. The closest options are not prominently

displayed in thesearch results

On the other hand the systevould displaythe closesoptionif the servicewas theonly
resultavailable n the wider neighborhood, as was the case for more specific destinations
such as the Economy Shoe Shop, Celtic Corner, Graratleor World Peace &vilion.
Another issue encounteredth searchbased resutwaswhen participantentered

search terms sometimae resuls weredisplayed For example, &rticipant102 searched

for AiHappy FaceMuseund butthe search yieldedo resuls. He found the museurmty

when instructed to type fi22 Wentworth Stre
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Another problenwasthatdifferent search terms led to different resskgFigure 525.

Searching with or without "and", typindi radicalCentred or "doctor office",typing fidry

clearero or "dry cleanes’ could affectthe resuls thatweredisplayed. Participants 106

and 102 changeid r oduoctoii officédto fi radicalCentréto find a result that was closer

to them While searching, Participadt0 2 r e p o r t dhdreniiust be alodor f unny ;

of fice aroundo.

Figure 5.25 Trying search terms to locate nearby dentists in Halifax

Another interestingbservatiorwe found waseeming inconsistency in search results.

Five of tenparticipans tried to search for TDdhk in DartmouthTwo of them

(participans 106 and 10Bcould not find any results on the map, even after varying

search termsThe other 3 participan{416,117 and 118)sed similar term# the other

participants, butheydid find the nearby TD Bnk on the map. Participants who could

not find TD bank switched tBcotiabankinstead While walking, both participants

passed by a TD Bank, stopping there and expressing surprise and corifasion
discrepancy may be due tothedymamm nat ure of Googleds | ocal

the TD Bank in downtown Dartmouth was a new branch.

5.8 STARSSYMBOLS

Using the stars symbols whslpful for storingdestinationsOnce stars were saved, there
was no need to search for or type in theations again. Participant 101 saithfs helped
me when | turn to see what the location $o not have to type it again if | want to
search it | click on them and then vial-stars. Furthermore,tarsappeared tassist in
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spatial visialization,since by clicking on them we can see the relationship between
points. Participant 1 é&auseryauicanaisualygsed where il
all the points are and creaeoute’. They were also useful for retrieving the distance to

the locdion among other details. Participant 115 repoiteddn ce you saved, cl
shows name, how far it is and how much time it $dkegetthere".

As mentioned previously, when participants searched for specific destinations they had to

go from one &r to another to check the name of the stars. Particlidindicated that

fil like the stars featureut | wish when you had a mayth those starg would have like

sushi on top of itl do not have to click on each star where even a fewsweod|d be

helpful”. As well, there was no way to indicate an itinerary order for multiple stars,

leading to extra searching and not remembering their itinerary. Participant 108 referred

t hat fasd ask you your priority of the rout
Participants could redadnd navigate to the first point in their itinerary, but after that they

all asked the researchers to remind them of their itinerary order. Participant 106 reported
that Al | ike the stars but not completely

routée'.

5.9ROUTE ADJUSTMENTDURING NAVIGATION

Another issue wasncountereavhen participants needed to backtrack on tbeirent

itinerary selections. This problem occuratingthe study. In Halifax, Participant 100
selected "Spicer F R Dr." as a docidren he was at the Condo (the starting point), but
while he was walking he stopped to search for the doctor and realized it was far away
from his current location, so he switched to the closest one based to his current.location
It was sometimes difficulfor participants to follow the route they had planned at the
outset, leading to revisions and short cuts such as this one.

At the home when participants created the route they chose based on the closest points to
the house or the condo, while trying tokpan efficient path without a lot of

backtracking. This could be somewhat difficult to do without any system support. As

Participant 106 said, Ayou are creating you

81



5.10 PARTICIPANTS ' FEEDBACK FROM FIRSTVERSIONO F BLOCK PARTY

After participants completed the itinerary in bdthighborhoodgarticipants were

showed to them the first version of the Block Party prototype to understand and to gather
feedback about the prototype and howgha&otypecould help userstexplore the
neighborhood. Nine of ten participants provided their feedback about the new designed
application. In the second design 2 out of 6 recommendatidiapnViewwere satisfied

and 2 out of 6 suggestions in Immersive view were corroborated bashdir feedback.

We corroborate the some of these feedback to resolve some of the occurred issues and the
others are also important and interesting but out of scope of this particular project and we
recommended these will be considered continued asefutark. The given feedback is

described as follows:

5.10.1 Map View

1 The participants suggestedvingthe order which allow user to number or name
the selected POI S. Participant 101 Al t
Maps does notle otdeo hamdiwhen there wer® many places to visit
it is better to mark the points by letters.

1 Inside the marker, it can be icon referred to what is the point, like icon for each
category, for example icon for restaurants, financial and so on. Partitigant
indicated ". " if you have separateons for each those categorykd when |
look at the map | already know that ok | am going to the bank first then i am
going to here and | am going there."

1 The route was useful but needed to include eithes br distance. As well as
street name to be on tMap View. As well participant 116 reported thaving
"more information on the map, street names since somesstriéebut names,
transitstops and buses". Participant KEl@jgested addinghat "smallinformation
like phone number, website at the bottom"

1 Route optimizatiorparticipantL 0 2 i ndi cated that AGoogl e
The best route can be based on time or pridf#yticipantlO8observed thafi i f i t
showed me the best route interm¢ af me or of priority on m

1 Stars displayedsallist with numbers or priority.
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1 Numerous categories for different points, like category for Sushi restaurant,
Middle Easernrestaurant. It will be easy to identify on the Map. As well as for

each pot some information.

5.10.2 Immersive View

1 Avoid overlappedand the POls should be stable displayed.

1 Information, name, address, distance, pictures of the points as well as link to
website and contact i nfor maisvepcoalif Par ti c
we can see the name of the points or the picture or click on the link and led you to
website, phone number".

1 Colors depending on the distance or depending on each category. Participant 115
reported thatColor depending on the distance, eitheing color or size of the
circle, you could do the same size circle but with different color code the closet
one is green and the further one is red".

Adding planning and viewing modes to Immersive view.
Nine of ten participants reported that Immersivewis very helpfulThis is
useful for people who got lost. It might help to identify the right direction.

1 Only one participant reported that Immersive view is not useful especially in
urban environment. Participant 116 reported that "l think dangeroussligct
because you do not where you are gagiag look at the screen..l.do not tink it
will be helpful for me...if you are in large urba@entrewhat happea you will
have a lot of dotspow it will be very confusing not helpfulAlso another one
mentionedt h a 1 usdd my phone will be out my battery since it basera".

The third one recommendéattluding Satellite View in Block Part app.
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Table 5:3 Summary of participants' feedback from the First Version of Block Party

Map View Features # of Improved in
participants second version
making requesi of Block Party
app
1- Order or numbeof points 6 Yes
2- Includingmore information on the Map 3
3- Displaying the stars aslist 5 Yes
4- Adding morecategories 3
Immersive View features
1- Avoid overlapping POls
2- Different color depending on distance
3.-Adding planning and viewinghodes to all 5 Ves
views
4- Detailed informatiorfor POIgname,
address , website) >

Themainthemes frontheresuls werethe proportionof time spent using different views
(while Planning,On Path and wheRointing (at selected targets) quence analysis
illustrate common view use patterns, and qualitative reports on when participatustgot
strategies for reorientinghe use of stajs issues with switching views amssues with
searchingParticipants' feedback based on the first version of the app ikstdsbThe

next chapter wildiscuss each of these themes in terms of how thepesgooratednto

the Block Partyapplication.A Summary of participants' feedback from the First Version
of Block Party illustrated in Table 5.4
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CHAPTER 6 DISCUSSION , LIMITATIO NS AND
FUTURE WORK

The results of this study make it clear that the existing tool "Google Maps" is useful but
has some limitations for homebuyers and others exploring neighborfidosi€hapter
discusses the findings from the current study, howitfigngs have informed revisions

to the Block Party application, and plans for future wéikally, a discussion of the
limitations of this studys provided We begin with a description of the second version of

the Block Party application.

6.1 THE SECONDVERSION OF THEBLOCK PARTY PROTOTYPE

We created anodified versiorof the Block Party prototype, reflectim@rticipants’

feedback and observations from the studg atfdressedome feedbactirectly, while

other feedbachvill be consideredsfuturework. We considered how Google Maps

views were used and tried to resolve the issues that users encountered to enhance Block
Party and to support navigation and related activities when discovesigigborhoods

The prototype still has the three views: Mapt Bsdimmersive with some changes.

Each view has two modes: Plan and Viéwthis way, userbave two switching axes
(between planning or viewing/navigation activities, and between map, list, or immersive
forms of spatial presentation). Users have thityabo select POls in the order they

would like to visit and automatically generate a route that includes all these. gdiists

tool is targeted to users whaish tobecome familiar withurbanneighborhoodsnot
exclusively to homebuyerShese featuresre summarized in Table 6.1
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Planning
Mode

Viewing
Mode

Table 6.1 Summary of Features for Modes and Views

Map View List View Immersive View

Shows curated list, Easy to scroll through see | Gives a sense of where
categories are clear. | distancefrom you current | clusters of servicgare
Items arenot magnified| locationandgroup by located

according to search | category

term relevane.

Build, retrieve and sav{ Quick view of itinerary in | Visualizerelativelocation
multi point, routesto order,with access to by ste| of next destinatiojthen
navigate l{ke routes in | by step instructions disambiguate@lestination

Google Maps upon arrival

We wanted our participants to be able to easily swiketween views and know what

point was next. In Google Maps all points appear as stansutinames or numbers.

When ourusers wanted to know where they would be going next, they always had to ask
researchers. Using Block Party when they would be dbiegame thing, they had a
numbered list which was already saved and could be easily viewed when they wanted to
go to the next location. Having a distinct number meant that they could switch between

views and not have to ask the researcher for assistance

Participants could use the numbered list to easily change the order "for where to go next."
In the Planning mode of Block Party you could add a new location selected from a
category, reorder your list, and then generate new directions for the routé/ieviheg

mode. Supporting synchronization between the views is an important feature for

usability. In Google Maps, the user's current location is lost when they switch views and

new points can only be added to the end of the list.
When participants trietb use Street View in Google Maps, sometimes the pictures were

out of date and they could not confirm their location. Another task which demonstrated a

limitation of the Google Map Street View is when the participants were trying to locate
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the Tim Hortonm Dartmouth, which was inside a larger building. They would switch
between all the views available and still could not locate it. In Block Party, we have a
feature in the Immersive View when going to destination that could display a hint, such
as "inside lhe building."”

When uses areunfamiliar with the new neighborhood they might not use Map View
because thelgaveless experience with Street nanfi@sthe area they might use Street
View but in many caseasiswas not helpful e.g when the locatibad nosign, orwas

inside the building as well as when the pictuseseout of dateWhen sing Block Party

in Immersive View in planning mode they could see the locations with the distance and
the building with up to date pictures. Since the pictures are datéothey coulde used

to discover the newnfamiliar neighborhood.

The reflection of the study results in the Block Payyp is described below:

6.1.1 T he Order of Waypoints as a L ist

Most of the participantsequested that the order or priority oétiwaypoints be included
in the appThe points were displayed on the map without numlveingch can be aissue
when people had an itinerary thegnted tdfollow. A limitation of Google Maps was
that theyhad to check the stars/points when they planfenext destination by
switching to theMap Viewto see the name of the locations. In general participants could
not remember what the next locatidhsy had to visit were. #a resultthey spent more
time going back and forth to check the points or gomesto searclagain.Users
encountered a limitation with Google Maps relatedriiguity of thepoints/target
identification. Participants askéke facilitators about their next destinationstar
remind them for the next targdthey complained abouhe lack of detail associated with
starred locationsT his would be evemore difficult if the itinerarycontained a larger set
of points.As Church and Smyth (2009) mentioneldanging locatiosican affect
information needdn particular with unfamiliaenvironmentsEven so,the highest
number of userthey studiedvere looking to get these thrpeeces of information in

turn: 1) wherecanpeopleaccesservices such asdrycleaney2) whichis the neagst
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drycleaner and 3)hat are thealirections todfrom the currentocationto the nearest
drycleanerWe find that while Google Maps supports this common workflow, it does so
only for single destinations, and does not readily support breaking away from the main
workflow, for example to add a new POlda itinerary while walking. Aa result, there

was a need teupport editable itineraries. We do thigassiging numbersand labeln
thewaypoints. The Block Party app was redesigned to support the priority or the order by
numbering the selected pasrdnd addinghem to the route as shown in Figure 6.2 (B)

and (Q. This will enable people to navigate more easily, since they just have to follow
the itinerary order and can easily identify the next locations (see Ediitest View).
Itineraries are @ated by selecting waypoints in the desired order whitamView, and
waypoints are then numbered on the n&pitching to List View shows the names and
addresses of each waypoint in itinerary order. Currently, orders cannot be modified from

within List View (for example by dragging), but this is a planned feature.

Map View

TheMap Viewis top down map displaying the locations of the neighborhood with the
points shown as markeisshows the location of the requested POls (eajg) in

relation to where the user is located in a street laythe ¢urrent locations indicated

with small blue point

In planning modeif the user selects a location category from the menu (medical services,
for example), it will present all related waypoints in theghbourhood on all three views
(Map, List, Immersive). On the map, each location is shown with a red marker. The user
can select which point he is interested in by clicking on it and an information window
appears above the marker which displays the nachaddressfahat location as shown

in Figure 6.1 (A) Clicking on the item again will add it to the setsetected items as

shown in Figure 6.1 (B)In List View, selected and unselected waypoints are

differentiated using the same markers.
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Figure 6.1 Map View in planning modefor Exploring Neighbourhoods
If the user then switches twewing modeonly theselectedocationsappear orthe map
As the itinerary order has not yet been specified, these items are displdyadblue
markersee Figure 6.PA). Users then click on POls, bringing up a small description
popup, and if they desire the POI can beesmgied to the route. If so, the marker changes
to green and becomes numbered according to its order in the itiasrsinpwn irFigure
6.2(B). Then user created the route which includes all the chosen location assigned with
numbers as shown in Figure§C).
New POls can be added at any time from Plan Mode, and they will be shown (in blue)
when in View Mode. Currently the user must either add the waypoint to the end of the
route, or clear and redo a route by selecting a new itinerary ordering, howéyteiren
we will support waypoint insertion.

List Viewin viewingmales hows t he pointsdé asshdvenin sel ect e

Figure 6.3
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Figure 6.2 Map View of viewing mode for Exploring Neighbourhoods
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Figure6.3Li st View in viewing mode for exploring neight

selected by the user
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6.1.2 Switching views

Thestudyprovided evidence théihe existing Google Magpplication doesot support
rapid switching and synchrorationbetween views. A major issumth observed and
reported by participants was the requirentergetback b Map Vieweither to search for
the next target, estimate distance or toSiseet View Clicking repeatedly on the back
button sometimes caused participants to exit out of the application entirely, leading to
frustration.Teevan et al. (201Bnd Inbar eal (2009)reported that when people tried to
find nearbyservicedime wasimportant because they liked to use information they
receive during navigation immediateMVe suspect that the time spent switching between
views in Block Party will be less than Google MapsBlock Partyattempts to reduce

the cost of switching by offering both activibased and viessased switching as
prominent Ul elements (see Figeland Figures.5), and by reflecting the actions done

in one view across all other viewise(, by keeping the views synchronized).

Map View Map List Immersive
List View Map List Immersive
T
I Immersive View Nax e —

Figure 6.4 Synchronization and switching between views
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Viewing Mode
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Figure 6.5 The two mode buttons (planning am viewing)

6.1.3 Searching

The findings of the study showed that participants were faathdsearchbased issues
whenno nearbyresultswere displayear when they had to search again to find locations.
The results showed th@oogle Mapdocal searctprovided widely varying results based

on slight variations in search terms, included defunct businesses or did not include new
businesses (although this updates over time as seemed to occur with TD Bank in
Dartmouth), or provided wrong addresses (for examgimedical centre actually located

in rural NS was pinned in downtown Halifagearch was therefore another source of
frustration for participantsRao et a(2012) foundhat when people navigated in

unknown urbarenvironments, servicavailablity(the ability for people to find all nearby
points of interest in their neighborhood such as cafes, grocery stores, dental clinics etc.),
Is an important factor thamight result inthe system displaying no results to the udar
addition, people use rbde location based services (including search) to become familiar

with new areaincludingfinding all POIs nearby

Mobile search differs from desktop search terms of search term and desired results are
often very specificZipf and Jost2012). Also, therevious studyby Zipf and Jos{2012
indicatedthatthe level of detail ofthe data must be appropriate for the ssered and

the designed app should accomplish the tBkick Party was designed basedamated

lists of nearby POls (see Figued), reducing the scale of the linked data to a very
targeted set. We believe this approach is suitable for targeted kinds of neighbourhood
exploration (homebuying, for example), where there are a set of categories that many
homebuyers are interested in (as¢ated from early discussions with HomeZilla and

from the interviews described in Chapter 3). One disadvantage is that the lists need to be
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maintained. Another disadvantage is the lack of location search; there is currently no
capability to type the addresr the target nam@. desired future enhancement is to

i ntegrate | ocal search (-lszaseddelecian. Googl eds)
Figure 6.6 shows that first the usdicks on the Block Party icon Figu&6 (A) then he

first screen of the Block Pgrprototype shows the mamenuwhich has all the

categories of locations in neighbourhoadsshown irFigure 6.6 (B) Then homebuyers

can select the categories that they are looking for, then start planning navigh&on.
categories can be returnedagain from the droplown menu on the tepght of the app.
Oncethe participanthasselected the specific categoriéise checkbox becomes selected.
As shown inFigure 6.6 (C), thearticipant has choserafe, bankpost office, spa and
restaurantOncethe user selected the points based on selection categories then what he
hasselected imdded to the routsaved and displayed with the address and the name.

FIT I T EXF EFM T § T TN
_ BLOCKPARTY _ BLOCKPARTY :

I

The Block Party icon(A) the main menu of the prototype (B) The chosen kateguﬁes{ﬂ}

Figure 6.6 The main menu and the chosen categories of the Block Party prototype.

There wasnconsistency in search resufor TD Bank in Dartmouth. Two participants

could not find any results on the map, even after varying séamtis. The other 3
participantsused similar terms to the other participants, but they did find the nearby TD
Bank on the map where caused confusion. The discrepancy may be due to the dynamic

nature of Googleds | ocal sdoantowrhDantmowhu | t s ;
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was a new brancfhe Block Party app resolves the searching issugsegult, when

users search For the TD Banlkey can easily find it on the map as shown in Figure 6.7.

[ omaaa  sevecceu ll soog  esvecoeu WCEULS s Fe ]
BLOCKPARTY - BLOCKPARTY - BLOCKPARTY BLOCKPARTY

@ = 9
]
® W '
®

Figure 6.7 The Block Party app resolves the searching issues for TD bank in Dartmouth

Viewing and switching modes is straightforward, switching views is done using a
navigation bar at the bottom of the screen. In the top rigiiecaf each view are two

buttonsused to switch between the two modes.

6.1.4 Street View and getting lost

It was mentioned by 9 participants while trying Block Party thatrtireersive View was

very helpful Sometimesiserswere not aware of what wasoaind them in the particular
neighbourhood, but if they used the camera, they would be able to see, for example, the
art gallery close by; they would immediately go there, as this would spring an interest.
One participant questioned what would happen ifsig@re n large urban centers and

used the camera, and were overwhelmed by the number of points of interest displayed on
the screen; that might be very confusing. This potential problem could be addressed by
switching from planning to the viewing mode, iaih would reduce the points of interest

and give a limited selection to view. Another strategy would be to select only one or two
categories of item (e.g. Park, Landmark) to be displayed while in Plan Mode. In general,

people tended to use the graphiciftee when they were interested in seeing what the
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location looks like or when they weuafamiliarwith using the map interface or when
they could not identify the targets.

In the studythere were several reasons wityeet Viewwas na helpful inidenifying
locations pictures were out of date, targatere sometimasside the building with no

signonthe outside, or thbusiness had beamanged.

There were 9 participants who switchedstoeet Viewwhen they arrived at the targets,
but when they gt to the destinations, they became confused, looking around and trying
to read street and building signs since the system told them they were at the destinations.
However, they could not identify where the target was. As a result, when they could find
thetargets many did not switch &treet View In general we concluded that the
participants that did usgtreet Viewdid so as a strategy to help them identify the location
just because of these aforementioned reasons. Our findingswygrerted by priowork

by Partala and Salminen (2012) aBeleharee and Steé2l006) A prototypepresented

by Beeharee and Steed (20060 two modeggraphical mode and text mode (Map)
Pedestrians used phatavhen they got losh orderto get back on track. Photographs
were helpful to stay on the right way and made pedestrians feel more confidémrbut
wereissues with graphical modgsince it was often owdf-date At Economy Shoe Shop

a participantvho hadusedStreet View which displayed ahotqg found that whete had
arrived, the photo was old and different from what tesein reality. It seems the

photos were taken in tleemmer and looke very different than what was presently there
There weredownloading issueas wellwhen some users used thieet Viewas more

time wasneededn orderto download it The result presented by Partala and Salminen
(2012 wasthat Street Viewwas effective irdisplayng locations but users required

more timeto compare between what was on the screen and what was theaétyn This
was supported by what ouamicipants faced, in that thexsed Street Viewonly when

they reached the targ&raphical map weremore preferable to use by navigators than
regular map when they hadifficulty reading the information dnadless experience

with the map Partala and SalmingB012 Beeharee and Steed ,2006).
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The finding presented by May et aq03 and the previous stugyesented by

Beeharee and Steed (2006¢ntioned above, reflected why we needed to redesign our
prototype. Images presented by using Immersive View are always up to date but the issue
remainswith POIs asthey mightstill be out of dateln addition, Immersive Views are
inherently locall unlike StreetView it i sndt possible to see ¢
located using Immersive View without physically moving.

There is a related limitation when using Immersive View where if there is a wall or other
obstruction between the user and the target, thiéirbe an issue in trying to identify the

POI. Thelmmersve View is mostuseful when theiser has clear line of sight of the
POIls.Thiswas demonstrated in work Bunser et al(2012. Immersive views

available in botlplanning modeindviewingmode and isshown in Figures.8. A user

holds the phone up e direction that they want to find any point of interest (POI) (e.g.,
cafe, spa). The camera overlays all the requested POls with their distances. If the user
pans the phone, just like when taking a photo, the image changes on the phone and other
POls ae displayed as a white circle with a box that inchitle hameaddresand

distanceof the POL. In planning modgethe points reflect the categories chosen by the

user. Inviewing mode the camera displays the locations that wededdo the route (see
Figure 6.8.

VargityBayers Rd  Kwik Wash
Laundrkaundromat Laundromat - S8

| 29890 < Bayers Rd 5506 Clyde (

(2.6kinShopping  2-4km)
| =5Centre ( '

Figure 6.8 Immersive View
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6.1.5 Route design to choose and follow

According to Agrawala and Stolte, itimportant to display the entire route on the one
screen annotated with useful informatguch as street names and distariégrawala
and Stolte2001).In our study, participantssed a range of views while traversing a
route, not always keeping the entire route in view. Instead zib@yedin and outo see
their location, route and destination, and also zoomed and ptmresv search results
and starred itemsUnlike Google Maps, Block Party links waypoints in a multi
destination itineraryRigure6.2). Block Party also relies on zoom and pan, rather than
apply the route simplification techniques recommended by AgraavalsStolte. A
potential future improvement to Block Party would be to althfierent route choicedt
present the route chosen is the concatenation of the bestg@pwint routes from the
Google Map API.

Street density made following a route in aouth a different experience than following
a similar route in Halifax. For example in Dartmouth when participants got lost finding
Tim Hortons and the dentist they spent more timgtieet Viewwalking back and forth
on the wide streets with few strestdresses, but in Halifax less time was spent using
Street Viewwhen lost, and instead of walking distances back and forth they would

simply look around nearby.

6.1.6 Route adjustment during the navigation

Since Google Maps app did not suppoeatinga multi-stoproute, participants forgot
what the nextlestinationwas Theneedto keep aeminder of each place to visiias an
iIssue although itinerary adjustments ridute due to a need to backtrack occurred only
twice in our study Block Party buildshe route for users and keeps tratlall the places
they are supposed tasit. As well, BlockParty assiganumbers on the points their
desired order of visitatiorinceGoogle Mapsloesnot build the route, participants
would create the route bakendistanceo the houseSome participantsied to optimize
the route in relation to each point to make the route convetoievalk, but this was

laborious and time consuming without direct support from the applic&look Party
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tries to optimizehe routeand maintains a visual representation of it, both of which

shouldminimizethe need foadjustment or badkacking

6.1.7 Familiarity test score

From demographic questionnaires we reported that the averages®tied sense of
direction, scomg 61.5 (SD=8.2) on SBSOD with possible score range frot055
Also, All our participants currently live in Halifax. Half of participants (5/10) were
familiar with Halifax and 8 out of 10 were unfamiliaith Dartmouth

We found no difference in overa#ist score and the test score forfilst three tasks:
draw routesmarklocations andiraw arrow;but there was a slight difference in the

fourth task score (labeling photo).

From demographic questionnaire, 5 out of 10 participants were quite fawitla

Halifax and the other 5 were somewhat familiar with Halifax. The result reported from
the familiarity test dichot reflect their level of familiarity with Halifax since (5
Participants were familiar and the other 5 were somewhat familiar with Kalithe

resuls showed that they did very similar in the first 3 wskboth areas although they
were 5 of them familiar with &lifax. However, the differenogas only on the fourth task
(labeling) they did slightly higher (M=2.5 Halifax and 1.4 in Dawtrth).

Although our participants were generally more familiar with Halifax (5 famalrad5
somewhat familiar) than Dartmou¢@ unfamiliar and 2 somewhdamiliar), they didn't
perform better in the familiarity test. There are several possible explanaitthis result:

first of all, participants were not familiar with all the services/targets in the study. Halifax
area is a very higlensity area with a lot of stores and turns that participants hadn't
visited the locations before the study. Secondlyije participants were navigating, some
of them didn't follow certain route to get to the destinations. Instead, they went through
another routeFor exampleat the corner participant searched to visit split crow then he
followed the route via Argyle Stet, hedid not cut Grand Parade as planned when he was
navigating so heould not see TD Bankyhich was on Barrington stredthirdly, it

might be because they were talking while walking and they didn't pay attention to what
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was around them. Lastly, sombotos of Halifax in the familiarity test were taken in
Summer but they looked different when the study is conducted (e.g. Economy Shoe

Shop). That may also result in low scores in Halifax.

6.2LIMITATIONS OF THE STUDY

Havingmore participants might givaore interesting results, however the detailed data
collection with video was very time consuming. Alsmcenine participantsverefrom

the Faculty of Computer sciencihesestudents might not reflect the homebuyer scenario
extremely well, although tlyewere renters. Ideally, conducting a study with larger

sample size and background diversity would improve the external validity of the research
results.

The difference irfamiliarity might have played a role comparisorbetween the two
neighborhooddgHaving half of the participants familiar with Halifax and second half
familiar with Dartmouth would allow us to assess the impact of familiarity.

There was a button on the right side of the device which some participants mistakenly
clicked on for approximtaly 7 times in total across the whole study, which caused the
phone to close while they were doing the tasks; this interruption meant that POIs needed
to be identified again, wasting tim&.Summary of how Block Party addressed Google

Maps flows illustragd inFigure6.2.

Google Map limitations Block Party Features

1- Limited the abilityto switch between views. Asa Synchronized the views without interruption of the

result, sometimes led to loss of the user's current current action progress. Also, the two modeswere
action. Synchronized too.

2- Limited support for creating the route for multiple  Support build the route which is assigned with users’
locations using stars. present order.

3- Search often led to inconsistent orincorrect Using category— based list to find location, which
results displayed all users’ requests POls

4- Street View required the userto switch fromtheir Using Immersiveview, is easily accessible from any
current screen to Map View. Also Street View is otherview and always has up to date pictures
sometimes out of date pictures. pictures.

Figure 6.9 Summary of how Block Party address Google Maps flows
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6.3 FUTURE WORK

Theresults of our current stu@}so identified some possible areas of improvement for
theBlock Partyapplication. We have a number of candidate featureBlfmok Partythat

are under consideration, includisgpport forpersonabnnotationslocation search

adding more categorieadding waypoint hintkbels reintroducing the textual Step by
Step Viewand adding ifferent colos for each categoryWhi | e we di dndt exp
evaluate whether annotations vaibe useful in our experimerhe ability to add

personal notes about locations seems valuable when exploring a neighbdyiseadnd
feature thats currently lacking in Block Party sstep by gep View(it was available in

an eatrlier iteration)t would showroute information between two locations depending on
where you arentheitinerary. Also, it would increaseonsisteny with the othewiews.
When a useclickson 2 pointdn viewing mode then thdirectionswould alsopop up
between these point3.he current Block Party version hasddiegorieswe plan to add
more categoriessome of which are taken from the original HomeZilla applicatSince
participants had difficultydentifying the target when it was insidéuilding (for

example) it would be helpful tohave a special identifier, for example a little circle
around the waypoi nt 0 ®catoaisiksele tebuildimydeig€Tant i ng t
Hortors is inside the building )Using dfferent colos for each categorsnight be useful
during planning mode. Finally,avare planning to conduct a controlled study in order to
evaluate our design decisions in Block Party; in paldir to assess the bengbf our
multiple synchronized views approach for neighborhood expedition suppowillWWe
follow exactly the same methodology as the previous study but because the ingerface
slightly different there will befew differencesaslisted below:

1 Participantdind locationsusinga categorybased list instead of searching.

1 Instead of using the stagsarticipants will use the route order feature.

1 Street Viewand Navigation Views are not available, but Block Party dchisersive

View.
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CHAPTER 7 CONCLUSION

Mobile Wayfinding applications have become necessary tools for pedestrians who are
unfamiliar with urban environments. Smartphone applications can help navigators more
effectively and easily identify specific locations nearby. Usingiteatevices in the real
estate domain has been shown by Zipf et al., (2012) to be more effective than general
web sites for new homebuyers for finding points of interest (POISs) Hieyeare

designed and implemented for that specific purpdbe goal othis research was to

explore how neighborhood data could be used by potential homebuyers and renters while
visiting prospective homes.

The first phase dhe research was a preliminatydy assessing hoparticipantused
existingmobile mappingapplications other online tool® help pedestrians with
neighborhood exploration. The preliminary study was conducted in an urban Toronto
neighborhood and in Quinpool in Halifax neighborhoblde research began by

evaluating an original online service and rethimobile app for homebuyers created by
our partner HomeZilla. We then conducted interviews with a real estate agert@me a
buying couple, and also developed early prototypes and conducted Ul mockup design
work. We then tested an initial prototypethre Quinpooheighborhood in Halifax.

Because of issues with the prototype revsed an originastudy design intended to
evaluate the prototype in Riverdale Toronto to instead focusiog Google Maps and
other generienobile took (including Yelp) fordiscovering a neighborhood@wo out of

four participants reported th&treet Viewwas helpful to identify POls that were not
always easy to locate and the other two foundMegt Viewwas helpful to find closest
POls. The starserehelpful to help pla andkeep track of progresalso, participants
reported that Immersive View would be helpfo identify POIs, and thught it may be
beneficial for peoplevho are poor at translating magpesults from the preliminary
evaluations were combined with integws with a real estate agent and a home buying
couple, and discussions with HomeZilla, and lessons learned from the early prototyping
work, to establish a set of features for a more targeted application design to help
homebuyers explore potentiaightorhoods The result from this preliminary study led

to the design refimaens of the current research study thatsdescribed in this thesis
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Our design included several elements, including rapid transitions between synchronized
spatial views, and easyatrsitions between planning, wayfinding and exploration modes
of use. The first version of the new app, called Block Party, was developed to reflect
these design goals.

We then conducted a wayfinding study considering a home buying scenario in two
different urbanneighborhoodg¢downtown area of Halifgrand thedowntown area of
Dartmouth to assess limitations of a popular existing mobile based navigation and search
application (Google Maps) for neighborhood discovery.

Participants were told to imagineatithey were interested in purchasing a home in two
neighborhoodsising Google Maps to perform a set of tasks baseal homebuying
scenarioln general, all participants were asked to find a set of points of interest (POIS) in
both Halifaxand in Dartmoth and to build their own route involving a subset of the

POls before navigating. We also asked them to establish their looalatine to a
prospective home, e they were wiking from one POI to another. &\stopped

participants at particular pointoag routes and asked them to point in the direction of a
fixed landmark that they had visited and estimate the walking time to get there. After
completing the itineranat the end of the study we showed the designed prototype to
participants to get feedbk further design improvements.

Data was captured in the control study in the forralofyged screen capture débg and

video recordings. In our analysis we calculated the proportion of time spent using the
different screens/views in three phasesnpiag phase (determining their next

destination), on path phase (walking to their next destination) and answering questions
posed by the experimenters. These phases occurred after participants had built their initial
itinerary and had begun exploring theighbourhood on foot. We considered each phase

in Halifax vs Dartmouth and across both locations. We also considered the total
proportion of time using each of the views across both Halifax and Dartmouth.

We found interesting resulis the planning phas, when the participants were planning

to go tothe next locatiothe most common approach was they udeg Viewand

SearchOn the path phase, the proportion of time spent in Naviga#w was higher in
Halifax than Dartmouth whil®oute Viewfindingswere similann both areadn

pointing (answering question) phadégap Viewwas the most common view in both

10z



Halifax and inDartmouth while he second approach No Viedgience analysis illustrated
common transition patterns of view usayée foundthatwh| e t he appl i cati o
influenced the choice of view used by our participants, individual prefesanckéhe
complexity of thetask also played a rolBromour results we determineshme

limitations of using Google Maps foeighbohoodsdiscovery:view selection was often
impeded by applicatiodesignwhich limited the ability to switch between vievend

support forcreatinga route formultiple points using théocative search often led to
inconsistent and sometimes misleading or incorrecttee$tie also foundssues with

switching between spatial views which required the user to switch from their current
screen tdMap View, leading to confusion and sometimes loss of application state as users
restarted the app accidentally or out of frustratiarticipants tried to switch ftreet

View to find locations when they got lost but it did not help to identify targetsures
weresometime®ut of datedestinations were sometimesidea largerbuilding with no
signindicating so orthe outsideor thebusiness had change@here were further issues

with searcimg (e.g. when no result was displayed even when participants used different
search terms or when the system was not stable for displaying the locations on the map)

with losingo n e O6c® inthd agplication, and with visualizing a megtiop itinerary.

Feedback from participants on the Block Party design was encouraging, and we identified
a number otandidate featurdsr Block Party, including support for personal

annotations, locatimsearch, adding more categories, adding waypoint hints/labels,
reintroducing the textual Step by Step View and adding different colors for each

category.

A number of existing design elements were validated by the study results, including
allowingtheuses tochangeheorder POIs for a mukstop itinerary; the synchronization

of the switching panel across the three views without interruption of the current action
progress whatever view users were in; and searching for points based on selection from
the curated lists, rather thaonducting asearch. The next phasetbhfs research will be

to further refine the Block Party app, and then to conduct a field study similar to the

Halifax Dartmouth study, allowing us to evaluate the design of version thtee app.
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Appendix Al - Waterfront Scenario to Dartmouth

[Script if they are doing Waterfront First]

We are going to start by exploring the waterfront area of Halifax. Once we finish
in Halifax, we will take the ferry to Dartmouth and then explore the downtown
area.

We would like you to use the Smartphone and Google maps to find the condo
that you are considering to purchase. Once you get to the condo, we will provide
you with a list of different services and amenities that we will ask you to find using
Google maps and then to visit these services.

Before we start the study we want to show you the different features of Google
Maps. We can use the following features:

1- click on Apps icon then select Maps icon. It will pop up the map. Then you will
see in the above field called search, this space allows you to type
locations/addresses that you want to search for. Try to type Citadel school and
press the search button.

2- You can always locate your current location by clicking on the icon at the

bottom right. Now click on the red marker. You will see options such as estimated
time to get to the destination, save, share and street view. When you flip the
screen up, you will see other information such as website, reviews.

3.click on the little walking man, it will show you different routes to get to the
destination from your current location with the expected time. Select a route, click
on the "Start" button on the right, it will start to navigate. If you click the button on
the right bottom, you will see options (route preview, step by step, unmute voice
guidance).

4- You can use Satellite view , it gives a top down picture of the location and
then if you click on a little man walking direction then it gives you options to
which directions you want. When you select the direction it will provide you a
route between 2 points(from your current location to the point with the distance
to get there). You can start to navigate by clicking on Start button it will give you
instruction to get to the destination supported by the voice guidance .

5- You can use Street view , it shows you a picture of the location and you can
control the navigation by moving your finger. If you click on the left option , you
will control it by the movement of the device. When you are close to the general
area of the home, | would like you to use street view to get a sense of what the
destination looks like (you will select Street View for your target destination).
Then when you get very close to the house, Could you please use street view
again to see the house (here, you will select Street View for your current
location).

[Once you show all the features]
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Like we mentioned, we would like you to use the Smartphone and Google maps

to find the condo that you are considering to purchase or rent. Once you get to

the condo, we will provide you with a list of different services and amenities that

we will ask you to find using Google maps and then to visit these services. While
getting to the condo, | 6m going to ask you
just looked at. The condo is located at the corner of Lower Water Street and

Salter Street.

You can find the corner of Lower Water Street and Salter Street and star it (or

save it) on the map once it comes up.

Great, now we can go to visit it. We will try out the different features while going

to the condo.
First, you can get the directions to the condo, by selecting the walking person
icon on the bottom right side. You can select the first option which will visually
show you where you currently are and where the home it on the map. The blue
line shows the route on the map.
* when part way to the condo * -- now | will ask you to use Street View to get a
sense of what your destination looks like
* when within 1 block of the condo * -- now | will ask you to use Street View to
locate your destination

[At the condo]

Please note that while | have asked you to use specific features on the way to
the condo, we want you to use whichever features you want for the rest of this
study - you are not required to use the features in the way we just instructed you
to.
We have a list of services and amenities for you to locate. We want you to find
these and then star/save them on the map. Once we go through all the places,
you will create a route so we can visit the places to help you explore the
neighbourhood. Remember you need to consider both neighbourhoods and
decide on a neighbourhood to live after you finish visiting both.
Locations:
1. Find a close by Sushi restaurant and star/save it. Which one do you
choose -----

2. . Find close by dry cleaners and star/save it. Which one did you choose:




3. Findanearbydoct or és office or medical

you choose:

4. Find nearby a dentist and save/star it. Which one did you choose:

5. Findtheclosest.....c.cccccn.o...... bank and save it.

6 - Find a close by supermarket and save it . Which one did you choose:

7- Find and save a nearby park. Which one did you choose:

8- You heard that the Economy Shoe Shop is a nice place to take out of town
business visitors. Find it and save it on your map.

9- The final location is the ferry terminal save/stat it on the map.

Next, we would like for you to create a route to visit each of these saved
locations. We understand that some of the items that you have found may be too
far to walk today. So for the supermarket and maybe the park, | will ask you to
just point in their direction when you are close to it while on route to the other
locations. You can now use whatever features of Google maps that you want to

navigate to the locations.

Please tell me the order that you will visit the different locations:

Point out :
1. Citadel Clock Tower

2. Supermarket

3. Park (optional)

S T o

[While walking the routes:]
You can watch out for any restaurants, other coffee shops, shops or any other
services that they think look interesting and to star them on the map. [you can

remind them a couple of times]
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AWhile youbére walking to the diafyf erent | oc
restaurants, other coffee shops, stores or any other services that you think look
i nteresting and to star them on your map?o

[At the Economy Shoe Shop]

Great you found the Economy Shoe Shop. While you are here you get a call
from your friends [.......ccccvvvvvvvnnnnns and.........ccccevvveiennns ] that they will meet you at
Grand parade. Please go to this location..

[At Grand Parade:]

Please point in the direction of the house you looked at. How far away is it:

Please go to the Corner of Argyle street or Carmichael st. and point to the Citadel

Clock Tower..

Your friends have sent you a text message indicating that they will meet you
instead at the fountain outside the Split Crow pub. Please locate the Split Crow

and walk there.

[At other locations i depending on the order they choose you need to ask the

above question a couple more times.].

Location you are at:
Where you asked them to point to: How far is it? you can use the device if

unsure

Location you are at:

Where you asked them to point to: How far is it?

[Back At the Ferry Terminal ]

1. Ask them to point in the direction of the home they looked at and the
park. And tell how far away it is.
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2.  Now you need to do the familiarity test [on the ferry or while waiting]

Dartmouth Side

[on ferry or right when get off]

Now, we are going to explore the downtown neighbourhood in Dartmouth. Once
we finish in Dartmouth, we will take the ferry back to Halifax where the study will
end.

In Dartmouth, you will use the Smartphone and Google maps again to find the
house that you are considering to purchase. Once you get to the house, we will
provide you with a list of different services and amenities that you will find using
Google maps and then to visit these services.

[at the ferry T Dartmouth side]

The house you are considering is at 22 North Street.

Search for the house to 22 North St using Google maps. You can use any
features of Google maps to find it and the services. And remember that we will
ask you at the end which neighbourhood you would like to live in.

* when part way to the house * -- now | will ask you to use Street View to get a

sense of what your destination looks like
* when within 1 block of the house * -- now | will ask you to use Street View to
locate your destination

[At the house]

Please note that while | have asked you to use specific features on the way to
the house, we want you to use whichever features you want for the rest of this
study - you are not required to use the features in the way we just instructed you

to.

[At the House]
Like we did in Halifax, We have a list of services and amenities for you to locate.

We want you to find these and then star/save them on the map. Once we go
through all the places, you will create a route so we can visit the places to help

you explore the neighbourhood.
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1 find nearby Celtic Corner pub and restaurant and star it

=

Find a close by [, ] coffee shop and save it

Find where the closest post office is and star/save it.

Find the World Peace Pavilion and star/save it.

Find a close by dentist office and star/save it.

Find the closest [............... ] bank and star/save it.
Find nearby a spa and save/star it.

find a nearby park and star/save it.

= =2 =2 =4 -4 - -2

We are going to end up back at the ferry terminal save it on the map.

Next, we would like for you to create a route to visit each of these saved
locations. Similar to Halifax, we know some of the locations that you have found
may be too far to walk today. So for the curling club, World Peace Pavilion [and
maybe the park depending on which one they chose], | will ask you to just point
in their direction when you are close to it while on route to the other locations.
You can use whatever features of Google maps that you want to navigate to the

locations.

Please tell me the order that you will visit the different locations:

Point out :

1. Curling club

2. World Peace Pavilion

3. Park (optional)

N o g oM WD RE

[While walking the routes:]
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- You can watch out for any restaurants, other coffee shops, shops or any other

services that they think look interesting and to star them on the map. ----------------

-iWhiylbedr e wal ki n gocatioms, plelase watch éuf fer eng nt |
restaurants, other coffee shops, stores or any other services that you think look
interesting and to s-t-af+--t-h-em--0-A---y-0-u-+- mapo

[At the Post Office:]

Great you found the post office. While you are here you get a call from your
friends <names|[......cccccoeeverivvinnnnnn. and.........cceevvvnnnnnnn. ] and they have heard that
there is a quirky museum here in Dartmouth called the Happy Face Museum on
22 Wentworth Street. Look this up and go check it out whether it is still there i
see if you can find the hours for the museum.

[At the Museum]

Please point in the direction of the house you looked at. How far away is it:

Your friends also mentioned that they would like to try curling the next time they
visit. While we havenét required you to go
corner of Dundas Street and Portland Street and point to the direction of the

curling club.

[At other locations T depending on the order they choose you need to ask the
above question a couple more times.]

Location you are at:

Where you asked them to point to: How far is it? you can use the device if
unsure

Location you are at:

Where you asked them to point to: How far is it?

[Back At the Ferry Terminal or a coffee shop]
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. point in the direction of the home they looked at and the park. And tell how
far away it iS.--=-=-=mmm e e

. Do the familiarity test
. which neighbourhood they would like to live and why.

. Ask them to look up on their maps some of the places that they stared
while on route and ask them why they choose these places and whether
do you think you would go to them or find out more about them.

. Do the interview and the prototype question
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Appendix A2 - Dartmouth Scenario to Waterfront

[Script if they are doing Dartmouth First]

We are going to start by exploring the downtown neighbourhood in Dartmouth.
Once we finish in Dartmouth, we will take the ferry back to Halifax and then
explore the waterfront area.

[This next part can be done on the Ferry or while waiting for the ferry]

Once we get to Dartmouth, we would like you to use the Smartphone and Google
maps to find the house that you are considering to purchase. Once you get to the
house, we will provide you with a list of different services and amenities that we
will ask you to find using Google maps and then to visit these services.

Before we start the study we want to show you the different features of Google
Maps. For example, if we use the Ferry terminal on the Halifax side as our
destination, we can use the following features to help us navigate:

1- click on Apps icon then select Maps icon. It will pop up the map. Then you will
see in the above field called search, this space allows you to type
locations/addresses that you want to search for. Try to type Prince Andrew High
school and press the search button.

2- You can always locate your current location by clicking on the icon at the

bottom right. Now click on the red marker. You will see options such as estimated
time to get to the destination, save, share and street view. When you flip the
screen up, you will see other information such as website, reviews.

3.click on the little walking man, it will show you different routes to get to the
destination from your current location with the expected time. Select a route, click
on the "Start" button on the right, it will start to navigate. If you click the button on
the right bottom, you will see options (route preview, step by step, unmute voice
guidance).

4- You can use Satellite view , it gives a top down picture of the location and
then if you click on a little man walking direction then it gives you options to
which directions you want. When you select the direction it will provide you a
route between 2 points(from your current location to the point with the distance
to get there). You can start to navigate by clicking on Start button it will give you
instruction to get to the destination supported by the voice guidance .

5- You can use Street view , it shows you a picture of the location and you can
control the navigation by moving your finger. If you click on the let option , you
will control it by the movement of the device. When you are close to the general
area of the home, | would like you to use street view to get a sense of what the
destination looks like (you will select Street View for your target destination).
Then when you get very close to the house, Could you please use street view
again to see the house (here, you will select Street View for your current
location).

[Once at the Dartmouth Terminal]
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Like we mentioned, we would like you to use the Smartphone and Google maps

to find the house that you are considering to purchase. Once you get to the

house, we will provide you with a list of different services and amenities that we

will ask you to find using Google maps and then to visit these services. While

getting to the house, | 6m going to ask you
looked at while on the ferry.

-The house you are considering is at 22 North Street.

You need to search for the house to 22 North St using Google maps. You can

type in the addresses and then star it (or save it) on the map once it comes up.

Great, now we can go to visit it. We will try out the different features while going

to the house.
First, you can get the directions to the house, by selecting the walking person
i con on the bottom r i gh tmarswaldirg, selectythistod | | see
get the walking directions. You can select the first option which will visually show
you where you currently are and where the home it on the map. The blue line
shows the route on the map.
* when part way to the house * -- now | will ask you to use Street View to get a
sense of what your destination looks like
* when within 1 block of the house * -- now | will ask you to use Street View to
locate your destination

[At the house]

Please note that while | have asked you to use specific features on the way to
the house, we want you to use whichever features you want for the rest of this
study - you are not required to use the features in the way we just instructed you

to.

[At the house]

we have a list of services and amenities for you to locate. We want you to find
these and then star/save them on the map. Once we go through all the places,
you will create a route so we can visit the places to help you explore the

neighbourhood.



1) The Celtic Corner is suppose to be a nice neighbourhood pub and

restaurant . Youbve heard that the food

Celtic Cornero.

You have also heard that this area has some great coffee shops. Find a
coffee shop in the neighbourhood and save/star it. Which coffee shop did you
choose:

While you do a lot of correspondence by email now, you still like to have
a post office nearby to send packages and to mail the occasional letter. See
where the closest post office is and star/save it.

You read that different outdoor events occur at the World Peace
Pavilion, locate the Pavilion and star/save it.

You have been considering taking up Curling. You know that Dartmouth
has a well known curling club butare n 6t sure of wherthe
corner of Dundas st and Portland st to point the direction of the curling club
star/save it.

If you relocate to this neighbourhood you will need to find a new dentist.
Find a close by dentist office and star/save it.

You indicated that you use [add bank name], find the closest branch to
the house and star/save it.

You have heard that Dartmouth has some fantastic spas. You have a
good friend who loves to go to the spa i find a spa in your neighbourhood
and save/star it.

Green spaces is important to you [if they have a dog then say i especially

for <insert dogds name>], so you shoul

We are going to end wup back at t
stared/saved, you should do that now.

Next, we would like for you to create a route to visit each of these saved
locations. We understand that some of the items that you have found may be too
far to walk today. So for the World Peace Pavilion [and maybe the park
depending on which one they chose], | will ask you to just point in their direction
when you are close to it while on route to the other locations. You can use

whatever features of Google maps that you want to navigate to the locations.
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Please tell me the order that you will visit the different locations:

Point out :
1. Curling club

2. World Peace Pavilion

3. Park

N o g M wDdhdPRE

[While walking the routes:]

- You can watch out for any restaurants, other coffee shops, shops or any other
services that they think look interesting and to star them on the map. [you can
remind them a couple of times]

-AiWhil e youdre walking to the diadyf erent | oc
restaurants, other coffee shops, stores or any other services that you think look
i nteresting and to star them on your mapo

[At the Post Office:]

Great you found the post office. While you are here you get a call from your
friends (c.oooeeeeeveeeiei and ..o, ) and they have heard
that there is a quirky museum here in Dartmouth called the Happy Face Museum
on 22 Wentworth Street. Look this up and go check it out whether it is still there T
see if you can find the hours for the museum.

[At the Museum]

Please point in the direction of the house you looked at. How far away is it:

Your friends also mentioned that they would like to try curling the next time they
visit. While we havenét required you to go
corner of Dundas Street and Portland Street and point to the direction of the

curling club.



[At other locations T depending on the order they choose you need to ask the

above question a couple more times]

Location you are at:
Where you asked them to point to: How far is it?  you can use the device if

unsure

Location you are at:
Where you asked them to point to: How far is it?

[Back At the Ferry Terminal and on the Ferry]

1. point in the direction of the home they looked at and the curling club.
And tell how far away it is.

2. Do the familiarity test while on the ferry

[At the Waterfront]

Now we are going to explore the waterfront area. You have to find a Condo that
you are considering. The condo is located at the corner of Lower Water Street

and Salter Street.

We would like you to first navigate the location of the condo from the ferry (the
corner of Lower Water Street and Salter

you with a list of places to find and navigate to.

You need to search for the condo at the corner of Lower Water Street and Salter
Street using Google maps.
* when part way to the condo * -- now | will ask you to use Street View to get a

sense of what your destination looks like

12C

St



* when within 1 block of the condo * -- now | will ask you to use Street View to
locate your destination
[at the condO]

Please note that while | have asked you to use specific features on the way to
the condo, we want you to use whichever features you want for the rest of this
study - you are not required to use the features in the way we just instructed you
to.

Similar to Dartmouth, we have a list of services and amenities for you to locate.
We want you to find these and then star/save them on the map. Once we go
through all the places, you will create a route so we can visit the places. Again,
remember you need to consider both neighbourhoods and decide on a

neighbourhood to live after you finish.

Locations:

1. Find a close by Sushi restaurant and star/save it:

2. Find a close by dry cleaners. Find one and star/save it.:

3. Find a nearby doct or 6s or ariedicalc eentre and star it

4. Find nearby dentist and save/star it.

5. find the closest [.........covvvvvvvevnnnnens bank ] and star/save it. -----------------------

6. Find a close by supermarket (e.g., Sobeys or a Superstore) save it :

7. Find and save a nearby park and save it

8. 9- You heard that the Economy Shoe Shop is a nice place to take out of town
business visitors. Find it and save it on your map.

9. Find the Ferry Terminal. save it.
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Next, like we did in Dartmouth, we would like for you to create a route to visit
each of these saved locations. We understand that some of the items that you
have found may be too far to walk today. the supermarket [and maybe the park
depending on which one they chose], | will ask you to just point in their direction
when you are close to it while on route to the other locations. Again, you can use

whatever features of Google maps that you want to navigate to the locations.

Please tell me the order that you will visit the different locations:

Point out :
1. Citadel Clock Tower

2. Supermarket

3. Park

o g bk w NP

[While walking the routes:]
- You can watch out for any restaurants, other coffee shops, shops or any other
services that they think look interesting and to star them on the map. [you can

remind them a couple of times].........ccccvvvvvvvviinnnnens

-AiLi ke in Dartmouth, while youdre wal king t
out for any restaurants, other coffee shops, stores or any other services that you
think I ook interesting and to star them on

[At the Economy Shoe Shop]

Great you found the Economy Shoe Shop. While you are here you get a call
from your friends [.........oevvvvevvernnnns and.........ccccccveee . ] that they will meet you at

Grand parade. Please go to this location.

[At Grand Parade:]

122



Please go to the Corner of Argyle street or Carmichael st. and point to the Citadel

Clock Tower..

- Your friends have sent you a text message indicating that they will meet you
instead at the fountain outside the Split Crow pub. Please locate the Split Crow

and walk there

[At other locations T depending on the order they choose you need to ask the

above question a couple more times.]

Location you are at:

Where you asked them to point to:How far is it? you can use the device if unsure

Location you are at:

Where you asked them to point to: How far is it?

[Back At the Ferry Terminal or a coffee shop]

a) point in the direction of the home they looked at and the park. How far away it
is.

b) Do the familiarity test

c) Ask them which neighbourhood they would like to live and why.

Do the interview and the prototype question [note the above Q3 and 4 could be

added to the interview.]

Pay them and get them to sign the reimbursement forms
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Appendix B - Recruitment Notice

Partl

We are recruiting participants to take part in a research study using existinge mobil
applications to help investigate different services in two neighbourhodts.
neighborhoods are the Halifax waterfront asolvntown Dartmouth. You will use a
provided Smartphone and will use Google Maps and any other online apps to perform a
set of task while being videotaped to find and locate different points of interest (e.g., a
coffee shop) that you might look for beforenting or purchasing a home in a
neighborhood.

To participant you:

1 need to be comfortable walking for an hour with stops

1 need b have some experience using a Smartphone or a small screen device
1 agree to be videotaped while performing the study

The study will be conducted in the waterfront area and downtown area of Dartmouth (we
will take the ferry across the harbour). The study take about two and half hours to
complete (2.5 hours). If you are interested, you should email the researcher listed below.
The researcher will send you a fgession questionnaire that will ask you a few questions

to help us design the tasks. You veilko fill in short survey where you will self rate your
sense of direction. We will arrange a time to meet with a research team in the one of the
locations. When we meet, you will give consent to do the study and then complete a set
of tasks using the mdb map application.Compensation is a $30 Amazon gift card and
reimbursement for taking the ferry.

If you are interested in participating, please contact Aisha Eddadh@cs.dal.ca).
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T
Appendix Ci Informed Consent

Exploring New Neighbourhats Using a Smartphone App

Investigators:

Aisha Edrah, Faculty of Computer Scieneeliah@cs.dal.¢a

Ben Swinden, Faculty of Computer Scienber{swinden@dal.g¢a
Dr. Bonnie MacKayFaculty of Computer Sciencbrfackay@cs.dal.¢a
Dr. Derek Reilly, Faculty of Computer Sciencei{ly@cs.dal.ca
Huiyuan Zhou, Faculty of Computer Science (zhou@cs.dal.ca)

Conftct Person:
Aisha Edrah, MCS, Faculty of Computer Scienedrah@cs.dal.ga

We invite you to take part ia study being conducted by Aisha Edrah, Bonnie MacKay and Derek
Reilly from Dalhousie University. Participatian this study has no bearing on any academic or
employmentrelated evaluation. The risks inveld in participating in this study are the same as
those inherent in being a pedestrian in an urban neighbourhood. For your safety, we ask that you
do not use thésmartphone app while walking, and that you maintain an awareness of your
surroundings while completing the studye study is described belowWarticipating in the study

might not benefit you, but we might learn things that will benefit others, andpasticipation

will also provide feedback useful for the development of mobile applicationsupport
homebuyers. You should discuss any questions you have about this stugyshittEdrah.

You will first complete a presession questionnaire online thall help us develop personal tasks
for when we meet. There are also questions about how you navigate areas and use maps. This
should take aba 5 minutes to fill in.

After you have completed this psession questionnaire, we will arrange a time totnTaes part

of the study will take approximately two and a half hours to complete (2.5 hgawsyvill use a
provided Smartphone that includes a mobile +haped prototype that you will use for the study.
You will use the Smartphone app to assist yoexploring two neighbourhoods that you could
conceivably live in as a prospective homebuyereoitar. After a brief training session to become
familiar with the app, you will use it to build an itinerary of locations to visit, to follow routes
between locons of interest, and to understand where certain facilities or businesses are located
relative to each other and to a hypothetical prospective dwelling. Study facilitators will
accompany you from a short distance at all times. Once each neighbourlcoathlste we will
administer a test to assess your familiarity with the neighbourhood. At the end of the study we
will ask you to take part in a short interview to get your impressions and feedback.

You will be compensated with a $30 Amazon gift card fartipipating in the study and be
reimbursed for the ferry trip across the harbour; you can withdraw from the study at any time
without consequence. A researcher will be available in person during the study or afterward by
email to answer any questions ymay have or address any problems that you may experience
with the tasks.

All personal and identifying data will be kept confidential in academic publications and in reports

to our industrial partner. Anonymity of textual data will be preserved by usigdpsyms. All
data collected in the logs, questionnaires and interview will use pseudonyms (e.g., an ID number)
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to ensure your confidentiality. The informed consent form and all research data will be kept in a
secure location under confidentiality in foy@ars post publication.

In the event that you have any difficulties with, or wish to voice concern about, any aspect of

your participation in this study, you may contact Catherine Connors, Director, Office of Research
Ethics Administration at Dalhousieli ver si t yé6s Office of Human Res
phone: (902) 494462, emailcatherine.connors@dal.ca

fil have read the explanation about this study. | have been given the opportunity to diaogss it

my questions have been answered to my satisfaction. | hereby consent to take part in the study.
However, | understand that my participation is voluntary and that | am free to withdraw from the
study at any time. O

Participant Researcher
Name: Name:

Signature: Signature:

Date: Date:

Al understand and ca®nt that my participation will be video recorded and photographed for the
purpose ofinalysis. | understand that this is a condition of participation in the study, and |
understand that this video and photo record will not be used in publication witlyoexpress
consenb

Participant Researcher
Name: Name:
Signature: Signature:
Date: Date:

Please fill in the following:

Al agree to let ya directly quote any comments or statements made in any Yes

written reports without viewing the quotes prior to their use and | understa

that the anonymity of textual datall be preserved by using pseudonyins. No

il agree to |l et you use video and Y,
.= : - ; es

publication or presentation of results, only after anonymizing by blurring

faces. 0 No

il would |Iike to be notified by e Y.
. : R es

publicati on. o

If you select Yes, please provide your email address: No
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Appendix D-

Demographic

Questionnaire

1- Rate your level of familiarity with the Waterfront area of Halifax

Really Familiar
(I go there
frequently or live
there)

Familiar
(I visit shops or
services often)

Somewhat
Familiar

(I sometimes visit
a few shops or

Pretty Unfamiliar

(I have visited oneg
or two places a
couple of times)

Not Familiar

(I have never
down to the
waterfront area)

services)
3

1 2 4 5

2- Rate your level of familiarity with the downtown area of Dartmouth

Really Familiar Somewhat Pretty Unfamilar | Not Familiar
Familiar (I visit shops or Familiar (I have visited (I have never
(I go there services often) (I sometimes visit| one or two places| down to the
frequently or a few shops or a couple of times)| downtown area)
live there) services)
1 2 3 4 5

If you are a student, please fill in the following:

University:

Faculty:

Level/Year: [ ] 1st Year Undergraduate]_] 2nd Year Undergraduate

[ ]3rd Year Undergraduate_| 4th Year Undergraduate
[ ] Graduaté Masters [ ] Graduatd PhD

[ ] Other
Do you currently rent or live in residence: (please circl&dENT
When did you start at university:
If you are a professional, please fill in todowing:

RESIDENCE

What is your job:

What industry are you in:

Where do you work (location/neighbourhood):

If you have children, please fill in the following:

How many children do youdve?

For each child, please tell us their age range and gender:

Child Age Range Gender
Child 1 [ ] Baby (under 2) [ ] Male
[] Preschool (24) [ ] Female




[ ] Elementary Age (8.1)
[ ]Jr. High Age (1213)
[ ] High School (1418)
[]18+

Child 2

[ ] Baby (under 2)

[ ] Preschool (24)

[ ] Elementary Age (8.1)
[ ] Jr. High Age 12-13)

[ ] High School (1418)

[ ]18+

[ ] Male

[ ] Female

Child 3

|| Baby (under 2)

[ ] Preschool (24)

[ ] Elementary Age (8.1)
[ ]Jr. High Age (1213)

[ ] High School (1418)

[ ]18+

[ | Male

[ ] Female

Child 4

[ ] Baby (under 2)

[ ] Preschool (24)

[] Elementary Age (8.1)
[]Jr. High Age (1213)
[ ] High School (1418)
[]18+

[ ] Male

[ ] Female

Child 5

[ ] Baby (under 2)

[ ] Preschool (24)

[ ] Elemenary Age (511)
[ ]Jr. High Age (1213)
[ ] High School (1418)
[]18+

[ ] Male
[ ] Female

Child 6

[]Baby (under 2)
[ ] Preschool (24)
[ ] Elementary Age (8.1)

[ ] Male
[ ] Female
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[ ]Jr. High Age (1213)
[ ] High School (1418)
[ ]18+

3- Do you have a pet? YES NO
If yes:
What kind of animal is yourgi?

Whatisyourpe 6 s na me ?
If No:
What kind of pet would you like to have?

4- What banks do you ugeheck all that apply):
[ ]TD

[_] Bank of Montreal

[ ]CIBC

[] Scotia Bank

[ ] Royal Bank

[] Other:
5- Do you have your own car? YES NO

6- How do you get to work/school? (select all that apply)

[ ] Drive
[ ] walk
[ ] Take public transit
[ ] Bike

6- What are your top three types of restaurant food? (e.g., Italian, Sushi)
1

2.

3.

7- Do you currently own or rent your home/apartment? (please circl@yVN
RENT N/A
If you OWN your home:

How long have you lived in your current home:

8- [For People who own or rent]



What tools did you use to help youadse your current home (select all that apply)

[ ] Real Estate Agent
[ ] Newspaper

[ ]GPS

[ ] Paper Maps

Yelp)

[ ] Other:

[ ] Property Management Company

[ ] Mobile Maps
[ ] Service Rating Applications (e.g.,

[ ] Other:

[ ] Online Apps (please list)

What neighbourhood do you currently live in?

9- What features and services were important to you for choosing to live in this

neighbourhood®select all that apply)
[ ] Restaurants/Bars

[ ] Coffee shops

deli)

[ ] Parks and green spaces

[] Grocery Stores

[] Stores (e.g., clothes, gadgets)

[ ] Banks close by

[ ] Laundry/dry cleaning

[] Transit/transportation
[ ] Specialty Shops (e.g., bakery, butcher,

[ ] Community Centre

[ ] Gym/exercise options
[] Schools close by

[ ] Work near by

[ ] Entertainment (e.g., movie theatre)

[ ] Other: [ ] Other:
[ ] Other: [ ] Other:
[ ] Other: [ ] Other:

10- What banks do you use:

[]1TD
[ ] Bank of Montreal
[]cIBC

[ ] Scotia Bank

[ ] Royal Bank

[ ] Other:
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11- Which of the following is your preferred type of coffee shop?
[ ] Tim Horton's

[ ] Second Cup

[ ] Starbucks

[ ] Local, fair trade, organic or specialty

[ ] Other

12- How many people currently live in your home:

13- Did you do your home search alone or wathers: (please circle) ALONE

OTHERS

[for OTHERS]

What was the relationship with those with whom you looked for your home (e.g., partner,

roommate):

14- Please tell us the first name of two friends of yoursfout of town.
1-
2-
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Appendix Ei Santa Barbara Sense of Direction Questionnaire

Sex:FM Todats: D
Age: V.2

This questionnaire consists of several statements about your spatial and navigational
abilities, preferences, and experiences. After each statementjguld sircle a number

to indicate your level of agreement with the statement. Circle "1" if you strongly agree
that the statement applies to you, "7" if you strongly disagree, or some number in
between if your agreement is intermediate. Circle "4" if yeither agree nor disagree.

[www.psych.ucsb.edu/~hegarty/instruments/shsod.pdf ]

1. I am very good at giving directions.
Strongly agree 1 2 34 5 6 7 strongly disagree

2. | have a poor memory for where | left things.

Strongly agree 1 2 34 5 6 7 strongly disagree
3. I am very good at judging distances.

Strongly agree 1 2 34 5 6 7 strongly disagree
4. My "sense of direction" is very good.

Strongly agree 1 2 34 5 6 7 strongly disagree

5. I tend to think of my environment in terms of cardinal directions (N, S, E, W).
Strongly agree 1 2 34 5 6 7 strongly disagree
6. | vay easily get lost in a new city.
Strongly agree 1 2 34 5 6 7 strongly disagree
7. 1 enjoy reading maps.
Strongly agree 1 2 34 5 6 7 strongly disagree
8. | have trouble understdimg directions.
Strongly agree 1 2 34 5 6 7 strongly disagree
9. I am very good at reading maps.

Strongly agree 1 2 34 5 6 7 strongly disagree
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10.

11.

12.

13.

14.

15.

| don't remember routes very Wehile riding as a passenger in a car.

Strongly agree 1 2 34 5 6 7 strongly disagree

| don't enjoy giving directions.
Strongly agree 1 2 34 5 6 7 strongly disagree

It'snot important to me to know where | am.

Strongly agree 1 2 34 5 6 7 strongly disagree

| usually let someone else do the navigational planning for long trips.

Strongly agree 1 3 4 5 6 7 strongly disagree

| can usually remember a new route after | have traveled it only once.

Strongly agree 1 2 34 5 6 7 strongly disagree

| don't have a very good "mental map" of my environment.

Strongly agree 1 2 34 5 6 7 strongly disagree
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Participant
ID...

Appendix  F- Participant Payment Receipt

My signature below confirms that | received an Amazon Gift Card in the amount of $30
(CDN) from Aisha Edrah as an honorarium payment for participating in the

Al nvesti gaMapiNigns Dif of e Eeapl ori ng Neighbour hoo

Name (please print):

Signature:

Date:

Appendix G - Participant Reimbursement for the ferry
transportation Receipt
My signature below confirms that | received reimbursement in the amo@nt of

(CDN) from Aisha Edrah as reimbursement for neediriglte the ferry in the

filnvestigating Different Map Views for Exploring Neighbourhoods0 r esear ch pr oj e

Name (please print):

Signature:

Date:
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Appendix  H- Neighbourhood Familiarity Quiz (Waterfront)

Please answer all questions directly on the map provi¢ Participant ID...
Part 1

Draw the route between two locations. Trace the route you followed on the map.

Clearly mark your start and end points.

1. Draw a route from theondo you looked db the Split Crow pub.

2. Draw a route from thery cleanerdo the Sushi restaurant

Part2

Mark the locaions of the following landmarks using the associated letter. If you

have no idea where the landmark is located, do not write the letter on the map.

Landmark Letter

The Economy Shoe Shop
The dentist

The supermarket you found

Thedoctor's office

The bank that you found
The Citadel ( Clock tower )

@ M m 9O O @ >

The park you found

Part 3
bl. Draw an arrow on the map starting at theondoyou might buy, pointing in the

direction Citadel Clock TowerlLabel this arrow (1).

b2. Draw an arrow on the maygstarting at the Grand Parade pointing in the direction
of the Dartmouth. Label this arrow (2).

b3. Draw an arrow pointing from youaurrent location towards to thEconomy Shoe
Shop

where you take out your friends there (3).

13¢



Part 4

Mark the locations of the following images using the associated letter. IF you have
no idea where the image was taken, do not write the letter on the map.

Image Let
Image Letter
ter
, @ orEununmmwm ;

S
U

9

17

LB |

M-

e
Q
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Appendix | -Neighbourhood Familiarity Survey (Dartmouth)

Please answer all questions directly on the map provided

Part 11 Draw the route between two locations. Tracerthée you followed on the map.
Clearly mark your start and end points.

1. Draw the route between the house that you found and the coffee shop you chose to
visit

2. Draw the route from the Curling Club to Celtic Corner.

Mark the locations of the following landmarks using the associated letter on the given
map. If you have no idea where the landmark is located, do not write the letter on the

map.

Landmark Letter

The World Peace Pavilion

The Happy Face Museum

The spa you found

The post office

Your bank that you found
The dentist

@ M m O O W >

The park that you found

Part 3

bl - Draw an arrow on the map starting at thehouseyou might buy, pinting in

the direction of the restaurant you found. Label this arrow (1).

b2 - Draw an arrow on the map starting at thedentist, pointing in the direction

of the Happy Face MuseumLabel this arrow (2).

b3 - Draw an arrow pointing from your current location to the Halifax Ferry
Terminal.
Part 4



1 Mark the locations of the following images using the associated letter. IF you
have no idea where the image was taken, do not write the letter on the map.

Image Let

Image Letter
ter
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Appendix K- Post -task Interview Participa

Part 1with Google Maps and possibility other mobile apps that the participants choose to
use (e.g., Yelp),

1. Did you use any other applications besides Googipsvio help yolocate places
or navigate to these placasd locate areas in the past? If yes
What were they and how did you use them? ? why did you use them
and when did you use them?

Part 2creating a route from thaifferent locations
1- @) - In both areas you chose to go to [first location] followed by [list of other owvés}.did

you create this route?

2- What map views did you use to help you create eachute? Give an example of how

you used each when building a route in both locations. (HalifaxDartmouth)

3-What are the benefits and the drawbacks of each one that you used? How did these

views/apps help you?

4- Based on your previous experiences and with the study, can you recommend
or make suggestions to any features that you wished an app would have that

would help you navigate and learn about a neighborhood?
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Part3- Selecting one location from maxg.g., mecoffee shop, bank and restaurawmer
another). We will ask this question for each location that had more than one choice

1- a) For the item [the location] you chose to visit [name]. Why did you choose ilocation
over the others? In both locations(Dartmouth and Halifax)

Part 4. Finding the locations

1) What map views while you were walkingto the different locations and how did these

help you?(Halifax - Dartmouth)

3) While finding the different locations in Dartmouth and Waterfront ,did you get lost?
If NO

1  Were you unsure of your location and what happened to get back to track?
If YES

1  How many times did you get lost? Can you tell me about it / them?
T  Why do you thinkyou got lost?
1  How did you get ba&k on route? What helped you?
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4- Reorienting task§participants stopped and pointed to a landtrand far away locationsphis
will be asked for each landmardaidmark Halifax landmark DartmouthClock tower, Curling
club and other locations that you pointed them

1  When you were asked to point to [landmark] which map view helped yct Why did

you use that view?

Part 5General Questions

l-were there any times when a particular view w

3- Q8- in the past have you used Google maps or another Icdzded application to help you

navigate an ar€aHow wasgt helpful?

3- In general

1- In general how well do you feel you know the neighborhood now?

Would you consider renting/buying in either of these neighbourhoods? Explain your answer for
each

What neighbourhads you consider to live ? why



2- look up on their maps some of the places that g@yedwhile on route and ask them why

they chose these places.
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Appendix  L- FAMILIARITY TEST SCORE

The average and stdev for test scores for each category of question and in total.

Route Foute Mark Mark | Amow | Amow | Label Label
Neighborhood
(Mean) | (STD) | (Mean) | (STD) | (Mean) | (STD) | (Mean) | (STD)
Halifax 1.1 0.74 42 235 23 0.95 25 1.63
Dartmouth 1.1 0.8% 43 142 2.1 0.8% 14 1.07
Labeling test score for Wilcoxon SignedRanks Test
N Mean Rank Sum of Ranks
Wegative Ranks fa 5.17 31.00
itiv ¥ 75 5
DLABEL . HLABEL Positiv :E Fanks 2b 2.30 5.00
Ties 2c
Total 10
a. DLABEL < HLABEL
b. DLABEL > HLABEL
c. DLABEL = HLABEL
Test Statistics for Wilcoxon Signed Ranks Test
DLABEL - HLABEL
z -1.845¢
Asvmp. Sig. (2-tailed) 063

a. Wilcoxon Signed Ranks Test

b. Based on positive ranks.

NPAR TESTS

/WILCOXON=VAR00002 WITH VAR00003 (PAIRED)
IMISSING ANALYSIS.




Overall test score for Wilcoxon Signed Ranks Test

VARO0003 - VAR0D0O2

N Mean Rank | Sum of Ranks
Negative Ranks 6@ 617 37.00
Positive Ranks 40 450 16.00
Ties 0c
Total 10

a. VAR00003 < VAR00002
b. VAROOO03 > VARO0002
c. VARO0O003 = VAR0O0002

Wilcoxon Signed Ranks Test Statistics

VARO00003 -
VAR00002
yi -971b
Asvmp. Sig. (2-tailed) 332

a. Wilcoxon Signed Ranks Test

b. Based on positive ranks.
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Appendix M - Social Sciences & Humanities Research Ethics
Board
Letter of App  roval

Social Sciences & Humanities Research Ethics Board

Letter of Approval

April 10, 2013

Ms Aisha Edrah

Computer Scienc€omputer Science

Dear Aisha,

REB #: 20132948

PROJECT TITLE: Investigating Differeap Views for Exploring Neighbourhoods

Effective Date: April 10, 2013

EXPIRY DATE: April 10, 2014

The Social Sciences & Humanities Research Ethics Board has reviewed your application for research involving humans
and found the proposed research to be in accordance with t8edmcil Policy Stament on _Ethical Conduct for

Research Involving Humans._ This approval will be in effect for 12 months as indicated above. This approval is subject
to the conditions listed below which constitute youwgming responsibilities with respect to the ethioahduct of this

research.

Sincerely,

Dr. Sophie Jacques, Chair



