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Finally, synthesizing the results from the questionnaire and the key
features of the available wayfinding mobile applications led to a set
of particular considerations and recommendations for developing
and updating the final version of FYS mobile application.

Executive Summary

This study was undertaken by City Futures Research Centre, UNSW
Australia, with the support of the NSW Department of Industry and
Business of Pursuits Pty Ltd Find Your Sport. The project aimed
to develop a mobile application named “Find Your Sport” to ease
navigation on eight Greater Public School (GPS) campuses in
Sydney, Australia.
This report has two phases. The first phase of this research
reviewed the literature related to wayfinding in general, and campus
wayfinding in particular. Readily available campus wayfinding
mobile applications and other wayfinding applications related to
open spaces and the built environment were reviewed. The key
functions and features of the applications were assessed, and
their strengths and benefits were identified. The main purpose for
reviewing the mobile applications was to provide recommendations
for the trial version of the Find Your Sport (FYS) mobile application.
In the second phase of the research, the functionality, effectiveness
and technical issues of the trial version of the FYS mobile application
were investigated through a questionnaire survey. The survey
identified some technical issues with the trial version of FYS mobile
application. Furthermore, the results provided some insights into
the actual needs of the users.
1
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Introduction

Source:
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1. Introduction

Students often experience difficulty finding the sport fields when
entering an unfamiliar school campus. This can be a serious
problem, particularly when they need to find the sport fields quickly
to participate in a competition. Such wayfinding difficulties are
related either to users (i.e. students) or to the design of the built
environment.
Users, on the one hand, can vary, largely due to individual differences
such as age, spatial ability, level of familiarity with the site, ability to
read and understand maps and signs, visual and mental health, and
so on. On the other hand, there are many factors affecting the built
environment such as the complexity of the site, visual access, and
availability of visual cues and landmarks. Users acquire knowledge
from the environment to find their way around. Sometimes this
information is incomplete for reasons varying from the complexity
of the built environment to a lack of visual cues and information for
users. This is when a secondary source of information is needed
to help users acquire spatial knowledge. The knowledge acquired
from such wayfinding aids could be as important for successful
wayfinding as are cognitive maps (i.e. mental representations of
an environment) and the corresponding knowledge acquired from
direct experience of the built environment.

These secondary sources of information used to be - and at some
places still are - paper maps and signage, known as “functional
information” (see Arthur and Passini 1992), and other wayfinding
aids that can add extra information to the initial design of a place.
Functional information is classified into orientation information
(e.g. you-are-here maps), directional information (e.g. signs with
arrows) and identification information (e.g. signs with names of
the buildings) (Arthur and Passini 1992). Nowadays emerging
technology modifies the means of collecting information from the
site in various ways, such as using mobile applications and satellite
images.
This report, entitled “Find Your Sport” (FYS), reviews previous
wayfinding studies and a substantial number of wayfinding-related
mobile applications, focusing on mobile applications for campus
wayfinding. In addition, mobile applications which help users to
find their routes in a broader context of open spaces and built
environment have also been reviewed.
A questionnaire survey was designed to collect the data related to
the functionality and performance of the FYS trial version mobile
application. Results were analysed to identify the users’ needs and,
in turn, to enhance the trial version of the FYS mobile application.
This introductory chapter begins with the purpose of the study
(Section 1.1) and then describes the structure of the report (Section
1.2), the scope of the research (Section 1.3), and its significance
(Section 1.4). The second section reviews literature on wayfinding.
It defines wayfinding (Section 2.1), then discusses the principles
of wayfinding (Section 2.1.1) and the different types of wayfinding
(Section 2.1.2). Finally, the target group of users are presented
in Section 2.1.3. Sections 3 and 4 presents the key features and
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designs of the reviewed mobile applications. Section 5 discusses
the needs of the users of the FYS mobile application relative to
the questionnaire outcomes. In Section 6, the review provides
recommendations for developing and enhancing a campus
wayfinding mobile application for the case study site that is the
subject of this research. This report can also be used as a useful
reference tool for future research into campus wayfinding.

•
•

To outline the common campus and built environment
wayfinding mobile applications at the national and
international scale
To identify the mobile application features that can
ease wayfinding for users

1.1 Purpose of the study

1.2 Methodology

This report sets out ways to improve the wayfinding system for
eight secondary school campuses in Sydney. It looks for ways to
ease the wayfinding process for students, parents and visitors who
use the sport facilities on these campuses. The primary aim of the
study is:

This research is a structured review of digital wayfinding studies,
and practices. It identifies the common and global practices in
wayfinding-related mobile applications. Moreover, it relates the
global practices to the research context and the needs of the end
users. Figure 1.1 illustrates the structure of this report.

To develop comprehensive review of campus and built
environment wayfinding mobile applications in order to
inform mobile application developers of the features that
can enable users to find their way towards the schools’
sport facilities easier, faster and more independently.
To achieve this aim, it is required to review existing mobile
applications and conducting a survey to test the trial version of the
FYS mobile application. Several wayfinding mobile applications
have been reviewed in this report to identify their key features and
options.

Phase 1

Review of
wayfinding
studies

wayfinding
mobile
applications

Campus
wayfinding

Phase 2

Built
Environment

Recommendations
for campus
wayfinding mobile
application

Questionnaire survey

Accordingly, the following objectives are defined for this report:
Figure 1.1: The structure of the report
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Review of wayfinding studies
In phase 1, we reviewed wayfinding studies and common wayfinding
mobile applications. The first part is a literature review of digital
wayfinding studies, specifically the studies focused on applied
technology, such as mobile applications, used for wayfinding. It
then identifies different types of wayfinding aids according to the
needs of the users
Review of common wayfinding mobile applications
The second part is a comprehensive review of wayfinding
mobile applications, nationally and internationally. The reviewed
applications are classified into two categories of: a) existing
mobile applications for campus wayfinding, and b) existing mobile
applications for wayfinding in the built environment (i.e. paths and
open spaces). The main features of each mobile application are
identified in this section.
Survey
Phase 2 included a survey questionnaire. An online survey was
conducted to test the functionality and usability of the trial version
of the mobile application, “FYS”. The questionnaire consisted of
five sections:
•
•
•
•
•

General demographic questions
Wayfinding satisfactory (without FYS)
Wayfinding satisfactory (with FYS)
FYS technical assessment
FYS usability for users with disabilities

testing the first version of the developed application.
The third group of questions addressed wayfinding satisfaction
(with FYS). These questions aimed to find the satisfaction rate
when using the FYS trial version mobile application to find the
sport fields. The fourth section elicited responses to any technical
issues in the trial version of the FYS mobile application and aimed
to detect faults and issues and to enhancing a subsequent version
of the application.
Recommendations for developing the Find Your Sport mobile
application
After analysing the results of the questionnaire, specific
considerations and recommendations for improving the first draft
of the mobile application were suggested. This part synthesised
the reviewed practices with the results from the questionnaire. It
suggested some recommendations for developing the final version
of the FYS wayfinding mobile application.

1.3

Scope of the study

Eight secondary schools in Sydney, drawn from the Greater
Public Schools of NSW (Ariadne GPS), are selected for this study.
Selection criteria included the availability of sport facilities on school
campuses and the school’s willingness to participate in the study.
A wide range of visitors including students and parents and visitors
from different schools usually attend the sport competitions at the
schools during the year. The school campuses were:

After general demographic questions, the second set of questions
addressed wayfinding satisfaction (without FYS). These questions
were related to the existing wayfinding system of The King’s School
campus. The King’s School campus was a pilot case study for
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1.
2.
3.
4.
5.
6.
7.
8.

1.4

Barker College
The King’s School
Abbotsleigh
Sydney Church of England Grammar School
(Main School Campus)
Sydney Church of England Grammar 		
School (North bridge Campus)
St Ignatius’ College, Riverview
Waverley College (Main School Campus)
Waverley College (Queens Park Summer)

special consideration. They need facilities to enable them to
navigate safely, more independently and more efficiently in the built
environment.
Users with physical disabilities require additional information about
the environmental barriers and physical accessibility of places
(Karimi et al. 2014). In this regard, this research aims to address
such needs and demands of the above-mentioned users in the FYS
wayfinding mobile application.

Who are the users?

One of the most significant requirements of a wayfinding system
is its response to the needs and demands of different users. The
purpose of travel, the types and needs for navigation and the
physical circumstances of users need to be considered. This study
focused on three groups of users (Figure 1.2), school students,
parents or guardians, users with disabilities.
Students
This group comprised users who were students of the pilot schools
and other school students who attended a competition or visited the
pilot schools.
Parents or guardians
This group of users comprised parents or guardians of students
who were studying at the pilot school or were visiting the school
campus for competition or any other sport related purposes.
Users with mobility disabilities
This group of users are the ones whose physical disabilities require

Figure 1.2: The users of Find Your Sport mobile application
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1.5

Significance of the study

This is the first study that collects, reviews, and synthesizes various
wayfinding mobile applications for school campuses and the built
environment in one document. This study provides benefits for the
users and visitors of sport facilities in selected schools by enhancing
navigation at these school campuses.
Furthermore, this research reviews a wide range of wayfinding
mobile applications. It reviews the common wayfinding mobile
applications available in the market, categorizes their various
functionalities and implements them in the final version of the FYS
application.
This research has significant potential to contribute to a wide range
of studies on the wayfinding system in practice and add to the
accessible body of knowledge in this field. It proposes suggestions
and recommendations to improve the quality of navigation and
wayfinding, especially in school campuses, by using mobile
applications. Additionally, it identifies potential or common technical
issues in such applications.

8
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2. Digital wayfinding

2.1

What is wayfinding?

Wayfinding is a dynamic process of orienting and navigating
through the built environment (Lynch 1960, Winter et al. 2005). It
involves selecting a pathway within a network from an origin to a
destination (Golledge 1999, Klippel 2010). Therefore, it is the spatial
knowledge about ones’ current location, destination, and the spatial
relationships between them (Cubukcu 2003). It can be affected by
several criteria such as the least time taken, fewest turns, shortest
path, or the most scenic path (Xia et al. 2008).
Furthermore, wayfinding can be defined as a behaviour that
involves many cognitive processes (Bechtel and Churchman 2002,
427). As a specific application of spatial cognition (Devlin 2012),
wayfinding has emanated in psychology from the work of Tolman
(1973), and in urban design by Lynch (1960). Thus, its process
varies for individuals depending on the purpose of the trip or their
response to external environmental conditions (Golledge 1999).
On one hand, the trip can be a recreational journey (Passini 1984),
in which the person is not in a hurry and is looking for relaxation
and amusement. For this group of users, the process of wayfinding

takes priority rather than the functional task of getting from one
place to another (Airport Cooperative Research Program 2011). On
the other hand, the trip can be a resolute travel (Airport Cooperative
Research Program 2011), in which the traveller aims to find the
way in the most efficient manner (Airport Cooperative Research
Program 2011).
In both types of trips, there are variables such as paths, landmarks
and signage which can function as clues leading individuals to
reach the destination (Allen 2000, Weisman 1981, Jones 2011).
Therefore, presenting directions in the correct order, concentrating
on decision points, and referencing landmarks can provide users
with the required information to find their way toward a destination
(Allen 2000).

2.2

Principles of wayfinding

A range of universally applicable wayfinding principles have been
identified in wayfinding studies around the world (Applied 2016,
Central London Partnership 2006, City of New York n.d., Dublin City
Council 2004, Glasgow City Council 2014, Merje 2013, Positively
Cleveland 2013, Toronto City Council 2012, 2014), A number of
these are most relevant to the context of this study:
•
•
•
•
•

Accuracy: the most recent and updated information is provided
Intuitiveness: simple and clear information is placed at natural
decision points and structured in an intuitive way.
Inclusivity: accessible to the broadest audience possible and
meets the needs of different users
Consistency: consistency in information provided to users
which can allow people to consistently understand what things
are called and where they are, and so reduces confusion
Connectivity: route between locations is explained
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2.3

Types of wayfinding

Wayfinding refers to the interactions between traveller and
environment (Raubal 2001). According to Gibson (1950), the types
of wayfinding are as follows:
•
•
•
•

Wayfinding for building complexes
Campus wayfinding- wayfinding for a group of buildings
operating together on one site
Open space wayfinding*- including streets, parks, and
urban downtown
Network*- including wayfinding for multiple stops along a
route which contains bus, rail or highways

* We refer to “built environment” wayfinding for open space
and network wayfinding in this report.

2.4

What is digital wayfinding?

The traditional type of wayfinding was limited to using signage
systems and printed maps in two-dimensional forms. With the
evolution of technology, wayfinding emerged in the digital domain.
This has had a significant influence on the development of effective
wayfinding systems. It has provided users with a level of freedom
from printed maps and greater opportunity for satisfaction in
navigation and route planning.
The technology can be applied in various ways to improve the
quality of wayfinding process and includes both passive and active
technologies (CRC for Rail Innovation 2011).

Passive wayfinding technologies are those that do not interact or
provide feedback to the user (i.e. maps, signs, printed information,
etc.). The information that is displayed is fixed and an independent
power source is not required (see Afrooz et al. 2017, CRC for Rail
Innovation 2011).
In contrast, active wayfinding technologies interact with the users.
The information that users receive from active technologies is
tailored to their needs. These technologies can be differentiated
into technologies that are part of a city infrastructure (i.e. digital
kiosks and digital displays), and personal devices (i.e. smart
phones) (CRC for Rail Innovation 2011).
Application of mobile technologies as a way to deliver a better
wayfinding experience has increased, allowing navigation through
smart phones. This opportunity is associated with the introduction of
geo-spatial location-based maps on mobile devices (Jones 2011).
A global positioning system (GPS) receiver interface assists
wayfinding by providing data on the real-time location of the user
and showing this as an overlay onto a map representation of the real
environment. In terms of display, the GPS technology can generate
a cartographic representations, three-dimensional schematic maps
and topographic information. In some cases, it can offer further
interactions with the virtual representation layers of data through
the input of personalized information. In some other cases, the
GPS real time route directions can be assisted by a directory voice
(Willis 2005).
Digital maps are the easiest and most significant forms of navigating
with mobile devices. They are a snapshot of an environment at
a certain location and time with the addition of highly selective
information and integrated intelligence (Jones 2011). The contents
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and presentation styles of these maps need to be adapted to the
actual requirements and cognitive abilities of users (Meng and
Reichenbacher 2005).
A suitable digital map can satisfy individual needs and demands
by providing context-specific and time-sensitive interactive
experiences (Jones 2011). Feedback can be in the form of visual,
audible or tactile cues (Bowles 2009).
According to previous studies on producing route maps, effective
maps must provide the information required and it must be sufficient
for making the right choice at each decision point (Daniel and Denis
2004). The maps should be simple and extraneous information
removed (Agrawala and Stolte 2001). Summarizing, simplification
and abstraction of information as well as including important objects
at a larger scale and removing clutter are techniques which can help
to make a map readable (Agrawala and Stolte 2001, Zipf 2002).
Thus, developing useful digital maps on mobile devices requires
the same considerations.

It is necessary for mobile application developers to design the
application in such a way that the functionality of the application
matches the users’ requirements. Such matching must take place
in real time, as an application will not be accepted by the user
unless it is immediately useful (Meng and Reichenbacher 2005).
Additionally, wayfinding mobile applications are required to be
inclusive as a tool for navigation and address the needs of a wide
range of users. In this regard, users with disabilities become a focal
point in the design of these applications. These users need their
individual locational information within the context of intersections,
bus stations, routes and buildings. Thus, the wayfinding system
should be able to accurately report specific locations, distances and
directions (Willis and Helal 2005). Hence, special options should be
implemented by designers to address the needs of this group of
users.

Having the entire route on a single page and supporting orientation
by automatically rotating a map view are two of the opportunities
that have been provided by digital maps on mobile devices (Reilly
et al. 2009). However, developing these maps for mobile wayfinding
applications can be challenging. On one hand, it requires an
intuitively-operable mobile device of a small size, and on the other
hand, pervasive visibility of map symbols permitting their immediate
comprehension (Meng and Reichenbacher 2005). Moreover, the
constantly altering environments means application developers
can only accommodate information that is needed at the time
and it must be effortlessly comprehensible with less interactivity
(Reichenbacher 2004).
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the “campus map” option on the home page of the university portal.
Additionally, one of the reviewed applications has been developed
for a hospital site.

3. Wayfinding mobile applications

This section reviews selected wayfinding and navigation mobile
applications in order to identify the key options and features of
each and assess how they can be implemented in the final product
of this study. It reviews existing mobile applications on the market
for: a) campus, and b) built environment. More than 80 wayfinding
and navigation mobile applications were reviewed and 30 of these
were selected as the most comprehensive and well-designed
applications. The selected mobile applications were designed for
various places in a range of countries, including Australia, the
United States of America, Canada, United Kingdom, Switzerland,
Netherlands, Sweden and New Zealand, while some can function
globally.
Among the mobile applications related to campuses, some
applications function for only one university, while others can be
used for multiple universities and campuses in the one country.
The latter type of application provides the opportunity to select a
particular campus from a list of available campuses.
It is necessary to note that a number of reviewed applications for
campuses are stand-alone wayfinding applications and only provide
wayfinding and navigation services. However, others are a part of
the university portal. These provide wayfinding services through
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3.1 Campus wayfinding mobile applications
1. Lost on Campus – Australia
This wayfinding application has been developed by Student Services Australia for more than 50 Australian universities with around 40,000 campus
locations mapped in the application. It includes universities such as UNSW, UTS, ANU, RMIT and University of Melbourne (App Store Preview
n.d.-g).
Table 3.1: Key features of the “Lost on Campus” mobile application developed by Student VIP
Main Items displayed on the
home page

•
•
•
•

Figure 3.1: Lost on campus mobile application

Other features

Buildings, offices and
rooms
Services (cafés, toilets,
ATMs
Sports fields
Gates, landmarks, parking
and transport (bus stops,
bike racks)

Features:
• Separate from the search
bar, the application shows
a list of campus locations
• Distance to locations
• Users can sign onto the
application and choose a
campus from more than 50
campuses. The option of
changing the map campus
is available in the setting
•
Users’ feedback and
•
missing locations
•
Users can anonymously
communicate with other
users of the application

By tapping on the name of the
•
locations from the list, a new page will
pop up which contains the direction to
the destination, some images from the
place, and estimated time to reach the
destination

There are options for voting and
commenting on each place of the
campus, including the facilities
and services
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2. Deakin Scout – Australia
The Deakin Campus Compass is a wayfinding application developed by Deakin University. It is useful for both indoor and outdoor navigation. It
aims to display the exact location of users and give them turn-by-turn directions to the destination (Stevenson 2016).

Table 3.2. Key features of Deakin Scout mobile application
Main Items displayed on the
home page

•
•
•
•
•
•
•

Other features

Saved locations
Public transport stops
The map includes
campus services such
as:
Dining places,
Cafés,
Car parks and
Shops

•
•
Figure 3.2: Deakin Scout mobile application

The path view contains the 3D
view of the campus buildings
Two background map view of
satellite and road map

•

Estimated time of arrival to the
destination is displayed

16

Find your sport: Wayfinding mobile application

3. Murdoch Maps - Australia
Murdoch University designed and developed a web application accessible via mobile or desktop (NGIS n.d.). The link to this online wayfinding
website is available through the Murdoch University official mobile application and the website - https://maps.murdoch.edu.au/location/14602046.
Table 3.3. Key features of the Murdoch Maps mobile application
Main Items displayed on the
home page

•
•
•
•
•
•

Other features

Bushfire refuge areas
Emergency assembly
areas
First aid
Open spaces
Parking and stations
Services (ATMs, dining
places, toilets, etc.)

Features:

•

•
•

•
Figure 3.3: Murdoch maps mobile application

By tapping on each
location on the list, the
application guides the
user to the map and
shows the directions
toward that place.
Satellite and street map
basemap options
The application offers
the possibility of
shifting among different
campuses.
Download pdf map

•

The application shows a list of
campus locations. The browser
menu also shows specific codes
for each of the locations which are
also reflected on the map

•

The distance to the searched
location and the journey are
displayed on the map
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4. Pitt Mobile - USA
Pitt Mobile developed by the University of Pittsburgh is a mobile application that provides helpful university information including an interactive
campus map, campus tour, an online directory, and events calendar. The site display can be adjusted to the mobile device used, but not to
computers, tablets, or other devices. Non-smartphone users can view Pitt Mobile via the web interface. The Pitt Mobile application lets users use
the interactive campus map to locate buildings and services, view computing lab availability, opening hours of libraries and dining halls, check
campus event calendars and athletic schedules, and stay informed of the latest campus news (University of Pittsburgh n.d.).
Table 3.4: Key features of Pitt Mobile application
Main Items displayed on the
home page

•

•
•
•

Other features

Campus map (including
buildings, dining
locations, sport facilities,
services, etc.)
Working hours of
services’ operations
Event Calendar (search
by keyword, time, or
browse by category)
Emergency Info (police
or medical services)

Features:

•

•
Figure 3.4: Pitt mobile application

To find sport fields, apart
from the search bar, the
application has a list of
all the locations on the
campus. User can select
the fitness facilities tab,
under which there is a list
•
of all sport fields
View the location of the
nearby places on the
map quickly

By selecting each sport field, the
location will be displayed on the
map. Tapping on each location will
open another page which shows
details and information about the
selected sport field

•

The information page about
the selected sport field
displays addresses of other
nearby sport fields, buildings,
services, etc. It also shows the
distance to the sport fields
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Continuation of Table 3.4. Key features of Pitt Mobile application
Options and Features

•

The application offers a
campus tour option. The
places and buildings can
be selected from a list of
campus locations

•

By selecting each place
on the campus tour, the
application will show its
location and the direction
towards the destination
on the map

•

The application shows the
campus in two formats
– satellite image and road
map
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5. UT Austin – USA
UT Austin mobile application, developed by the University of Texas, includes an interactive campus map which helps users get where they need
to go, with markers for buildings and key locations on and around campus. One of the features of the application is the sport programs on the
campus. It provides full coverage of every sports game at every University of Texas school. The application has geo-referencing and beacons
(The University of Texas at Austin n.d.).
Table 3.5 Key features of UT Austin mobile application
Main Items displayed on the
home page

•
•
•

Other features

Student personalised
options
Campus map
Sport facilities and news

Features:

•

•

The campus map can be
displayed with different
basemaps, including
normal road map, terrain
and satellite.
Apart from the search
bar, there are several
map layers such as
building, dining, garage,
landmark, library,
museum and stadium.
Each layer can be turned
on/off by the user.
•

Figure 3.5: PUT Austin mobile application

All the campus buildings are
labelled on the map. By tapping
on each label, the address will be
displayed

•

The aapplication offers the
option to receive notification
for sports including event
notification, live media start,
game start, final score
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Continuation of Table 3.5: Key features of UT Austin
Options and Features

•
•
•

Access to sports’ schedule
and venue
Access to event programs
on campus
By tapping on the logo on
top right of the screen, the
user can shift to different
sports and access to the
information, schedule and
news of that specific sport.

•

•
•
•

The information about
•
each team and the roster
of each team are available
on the application.
Link to buy games’ tickets
Link to social media and
news
Ability to follow the sports
through live game audio
and live stats

There is a link to public
transportation information
on this application which
shows the bus routes and
the timetables

•

By tapping on each bus
•
route, the user can be
guided to a map showing
the location of the bus
stop and other transport
related details

Detailed information
about each campus
building, including floor
plan (pdf), interactive
floor plan, photos, the
location of each place
on the campus zone
map and its exact
location on the map
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6. ASU (Arizona State University) – USA
The Arizona State University portal provides a link to the campus map which facilitates users’ navigation on campus in different ways, including a
direct search and a campus tour.
Table 3.6 Key features of Arizona State University mobile application
Main Items displayed on the
home page

•
•
•

Other features

Events
News
Other links

Features:

•

•

Figure 3.6: Arizona State University mobile
application

The mobile application
displays different layers
such as buildings,
points of interests such
as malls and public arts,
services, transit, and
360 panoramic photos,
which can be turned on/
off by the user
There is an option on
the map called “walking
directions”. By locating
the two labels of “start
point” and “end point”
on two different places, •
the application displays
•
the best route to the
destination

Search option is available on the
•
map and search bar
Destination information includes
some images, descriptions, and a
link to the location of it on the map •
and direction

Direction and access to
destination via three types of
transport walking, driving and
cycling
“Tour” option provides users with
useful information about different
places on campus
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7. The Arizona Mobile Map– USA
The Arizona Mobile Map, developed by the University of Arizona, is available on the University’s portal under the Transit tab. The map provides
information on university buildings, parking lots, attractions, and is customized for mobile devices (The University of Arizona n.d.).
Table 3.7: Key features of the University of Arizona mobile application
Main Items displayed on the
home page

•

Other features

The link to the campus
map is provided on the
first page of the portal

Features:

•

•

Search option is
available as a search bar
and a drop-down list of
choices
Directional route displays
walking, driving and
cycling routes to the
destination

•

Figure 3.7: The University of Arizona mobile
application

Ability to click on each building to
•
display a map showing the location
of buildings in a separate page

There is a separate page for
each place displaying building
number, postal address,
related images, nearby places
and direction to the place on
the map
23

Find your sport: Wayfinding mobile application

8. Bucknell University – USA
Bucknell University portal has a link to the campus map to facilitate navigation through the campus. In addition, the portal displays the location of
visitor parking and many other campus facilities.
Table 3.8: Key features of the Bucknell University portal
Main Items displayed on the
home page

•
•
•
•

Other features

Events
News
Dining places
Shopping stores

Features:

•
•

Basemap is available in
two formats of satellite
view and street map
Tapping on each
building opens a new
window displaying
some information about
the place and trip
directions

•
•
Figure 3.8: The Bucknell University portal

A drop-down menu displays
the list of available buildings on
campus
Tapping on a building opens a
map showing the location of the
place and place description

•

Directional route displays
walking, driving and cycling
routes to the destination
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9. UCLA Map – USA
UCLA Map is a mobile application developed by the University of California Los Angeles which features comprehensive information about different
building locations on campus (App Store Preview n.d.-o).
Table 3.9: Key features of the UCLA Map mobile application
Main Items displayed on the
home page

•

Other features

Different search options
through either the search
bar or map layers

Features:

•

The application displays
the road map as well as
satellite view

•

Figure 3.9: UCLA Map mobile application

By selecting each layer, a list of
places related to that category will
be displayed

•

Displaying detailed information
about each place on campus,
such as images, address,
nearby parking areas and
other nearby places
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10. BC Navigator– USA
BC Navigator, developed by Brooklyn College, is a navigator application for Brooklyn College students, staff and visitors. It provides users with
the campus map, campus events, campus emergency alerts and nearby places (App Store Preview n.d.-c).

Main Items displayed on the
home page

•

•

Other features

The link to the campus
map can be found on
the application home
page
Search options through
the search bar or by
selecting map layers

Features:

•

The application shows
specific information for
users with disabilities.
Users with movement
disabilities can search
and find the accessible
entrances

•
•
Figure 3.10: BC Navigator mobile application

A user can select the destination
from the list of destinations on
campus
By selecting a destination, the
location and the address is
displayed on the map

•

This application offers users both
in-door and out-door navigation
routing
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11. UC Uptown Campus map – USA
UC Uptown Campus Map Tours was designed by the University of Cincinnati for independent tours of the university campus. It has three themed
tours - art, architecture and landscape. Each tour shows places users can visit including public artworks, main buildings with outstanding architectural
style and designed landscapes throughout the campus. The tours provide the shortest path and detailed information about the locations. The
application also provides directions between different points of interests on the campus map (App Store Preview n.d.-n).
Table 3.11: Key features of UC Uptown map mobile application
Main Items displayed on the
home page

•

•

Other features

Users can select the type

of tour (art, architecture
and landscape)
Corresponding to the
tour selection, related
places will be highlighted
on the map

Features:

•

Users can find a place by
using the search bar or
getting directions on the
map by identifying the
origin and the destination
points

•
Figure 3.11: UC Uptown map tours mobile
application

Written direction, distance
to destination and estimated
arrival time to the destination
can be displayed

•

The campus buildings can be
shown in 3D view
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12. UniversityGO – USA
UniversityGO is a mobile application for navigating within a number of university campuses located in the United States. It includes 3D maps,
building codes/numbers and university classes and course schedules (App Store Preview n.d.-p).
Table 3.12: Key features of the UniversityGo mobile application
Main Items displayed on the
home page

•

•

Other features

The link to the campus
map can be found on
the application home
page
Search options through
using the search bar or
selecting map layers

Features:

•

The application shows
the address and opens
up a Google map to
find the way toward the
place

•

Tapping on each identified place
on the map, shows the links to
detailed information about the
place and directions to the place

•

Campus map can be displayed in
both road map and satellite view

Figure 3.12: UniversityGo mobile application
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13. Campus Maps – Directions for over 200 campuses- USA
The Campus Maps is a navigation mobile application for 266 universities in the United States. The application allows the user to find places on
the campuses though a simple search using building name and number. It gives both walking and driving directions (App Store Preview n.d.-d).
Table 3.13: Key features of the Campus Maps mobile application
Main Items displayed on the
home page

•

•

Other features

The application offers
the link to 266 university
campus maps from its
home page
By selecting a university,
the application guides
the user to the map of
the selected campus.
Tapping on the option
tab (on top right), opens
a window from which a
user can view campus
building list

•
Figure 3.13: Campus maps, mobile application

The user can select places
from the building list to see the
details and more information
about each building

•

Tapping on each place on the
map, opens a menu which
shows several options, including
walking directions and parking
areas on the map
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14. Campus Maps – USA
“Campus Maps” is another wayfinding mobile application for universities in the Unites States. It includes over 250 campuses with detailed
information and navigation aids (App Store Preview n.d.-e).
Table 3.14: Key features of Campus Maps mobile application
Main Items displayed on the
home page

•

Other features

The mobile application
offers more than 250
university campus maps
which can be selected
from its home page

Features:

•
•

•

Users can select a
specific university
campuses
The “View the Map”
tab on the bottom of
the page displays the
location of all the places
on the campus map.
Campus maps can
display both road map
and satellite view
•

Tapping on each point of interest,
displays the name of the place

•

Direction to a destination and
the estimated time to reach the
destination can be displayed

Figure 3.14: Campus Maps mobile application
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15. UAB Medicine Wayfinder - USA
UAB Medicine is a wayfinding application launched by the Birmingham hospital to make finding a doctor’s office, parking lot or even a cafe in or
around campus easier. It is available both as a mobile application and a web version for desktop use. The application can be applied for both
indoor and outdoor turn-by-turn navigation with voice guidance and visual references. It uses MediNavTM Navigator Edition 2.0 wayfinding system
and is powered by Bluetooth LE Beacon technology, which emits radio transmissions between the phone and installed fixed locations (Shepard
2018).
Table 3.15: Key features of the UAB Medicine Wayfinder mobile application
Main Items displayed on the home
page

•
•
•

Buildings, clinics and parking
Campus amenities (ATMs,
toilts, dining place, shops, etc.)
Neighbourhood services
(Banks, dining places, hotels,
parking, etc.)

Features:
• Directional information can
be displayed in a combination
of voice guidance, visual
references and written formats
• Bluetooth connection is
needed to use the application
There is an option which
remembers where the car has
been parked to lead the person
straight back to it
• Optional settings for users
with disability such as
•
showing accessible paths for
wheelchairs and voice prompts
for the visually impaired
Figure 3.15: UAB Medicine mobile application

Other features

Directions to the needed
locations can be sent to the
user via Email or SMS

•
•

Different views of the campus
areas and buildings, including
street view and 3D view
Ability to view services and
facilities on each floor of the
buildings
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16. U of T Map – Canada
U of T Map is a wayfinding mobile application developed by the University of Toronto. It enables both online and offline use of the application. The
application displays the campus in both road map and satellite view (App Store Preview n.d.-l).
Table 3.16. Key features of U of T Map mobile application
Main Items displayed on the
home page

•

Other features

The application
provides links to
different campus maps
of the university from
the home page

Features:

•

•

There are different
options for searching a
place, such as using the
search bar, selecting
from the list of the
places, and map layers.
Detailed information
about each place such
as the address and a
description about the
activities and functions
are also available
•

Figure 3.16: U of T Map mobile application

Access to the buildings has been •
considered for disabled users. The
application shows the entrance
doors which could be opened
automatically or manually

By tapping on each place,
user can get direction to the
destination
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17. University of Waterloo – Canada
The wayfinding facilities for the University of Waterloo are provided to the students and visitors through the university portal under the “Campus
Map” tab. It enables the users to find their way on the campus through a simple process (University of Waterloo n.d.).
Table 3.17: Key features of the University of Waterloo Campus Map mobile application
Features

•

•

•

It shows a list of all campus
buildings with labels. The
labels are displayed on the
map and the buildings can be
found on the map through their
labels
The mobile application shows:
places, transport information,
visitor information, services,
parking and accessibilities
Users can turn on and off
different layers of data

•
Figure 3.17: University of Waterloo Campus Map
mobile application

Turning on the layers, will
display location of places on
the map

•

Search bar for finding
destinations
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18. Newcastle University – UK
The wayfinding facilities for Newcastle University is a free download from the Appstore. The campus map has specific facilities for users with
physical disabilities (Newcastle University n.d.).
Table 3.18: Key features of the Newcastle University mobile application
Main Items displayed on the
home page

•

Other features

The application shows
the location of all
buildings on campus

Features:

•

Tapping on the name
of each place guides
users to a new page
showing the entrance of
the place, including the
entrances accessible
for wheelchair users

•

By tapping on the label of each
place, the name of the place can
be displayed

•

Accessible entrances for
wheelchair users can be
displayed on the map

Figure 3.18: Newcastle University mobile
application
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19. MyDurham -UK
MyDurham is a wayfinding mobile application for Durham University campus. The university also has navigation facilities on a web-portal.

Table 3.19: Key features of Durham University mobile application
Main Items displayed on the home
page

•

•

Other features

Durham Campus mobile
application displays a list of all
campus buildings on its home
page.
University portal displays
campus map, walking times,
public transport information

Features:
• User can select a building from
the drop-down list and the
application opens up a map
displaying the location of the
building on the map
• A user can select a place from
the list or simply search for the
place on the search bar

•

Figure 3.19: Durham University mobile
application

The “Campus map” tab
guides the user to the map
and shows a list of layers
that can be displayed on the
map

•

Google street view of the
destination can provide users
with further information regarding
the destination
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20. OU Go - UK
OU Go is a 3D map guide for the Open University campus, UK. Selected areas of interest appear on the map as icons giving the user visual cues
as they travel toward their destination. It shows a character representation of the user on the map as they make their way around campus as well
as off campus (App Store Preview n.d.-k).
Table 3.20: Key features of OU Go mobile application
Main Items displayed on the
home page

•

Other features

The application links
to different layers of
information such as
buildings, events, art
exhibitions, car parking
and cycling racks

Features:

•
•

Users can search for
destinations from a list
of campus buildings
3D buildings are shown
on the map

•

A character representation of the
user is displayed on the map to
direct the user to the destination

•

Navigation information can be
displayed for different types of
transport, walking, driving and
cycling

Figure 3.20: OU Go mobile application
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21. UniNE - Switzerland
UniNE Campus is a wayfinding application developed by the University of Neuchatel. The application does not provide the user with turn-by-turn
navigation toward places on the campus. However, it shows the location and detailed information for each place.
Table 3.21: Key features of UniNE mobile application
Main Items displayed on the home
page

•

Other features

The home page has two direct
links to the campus building list
and the campus map

Features:
• Three map types, including
default road map, satellite and
hybrid
• By selecting each place from
the list, the location of the
place will be shown on the
map
• Visual display of the buildings
listed in the application can be
viewed

•
Figure 3.21: UniNE mobile application

Information regarding the
•
destination includes: address
and different activities within
the building

Details about interior parts of
each building
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22. Wageningen University - Netherland
Wageningen Campus wayfinding mobile application was developed by Wageningen University. It enables the users to find their way to different
buildings and places on the campus.
Table 3.22. Wageningen University - Netherland
Main Items displayed on the
home page

•

Other features

The home page guides
the user to the campus
map, by selecting the
“Find Your Way” tab

Features:
•
Search options are
available through
the search bar or by
selecting buildings from
the list

•

Detailed information
about each location
includes building name
and number, address,
navigation link to the
map, opening hours
and the nearby bus
stops
•
•

Figure 3.22: Wageningen University mobile
application

All the buildings and facilities on
the campus are included on the
map
The filter option allows users to
add or remove layers on the map

•
•

Clicking on each building on the
map opens up an image and
name of the building
This window guides the user to
a second window that shows
detailed information about the
place
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23. Find Your Way - Sweden
Find Your Way on Campus is a wayfinding mobile application, developed by Gothenburg University to help the users find buildings, entrances,
departments and facilities on campus. It includes the location of buildings, walking route directions and images of buildings. It also displays travel
information around the city such as real-time bicycle station information, parking information, and weekly lunch menus for most restaurants (App
Store Preview n.d.-f).
Table 3.23: Key features of the Gothenburg University mobile application
Main Items displayed on the home
page

•

Other features

The home page shows
different information such as
public transport, dining places,
parking, and other services for
students

Features:
•
•
•

Search options are available
through the search bar or by
selecting buildings from the list
Campus buildings in 3D
Cycling racks and bus stops can
be displayed on the map

•
Figure 3.23: Find Your Way mobile application

Information shown on the
•
map includes the location of
the building, the address and
opening hours

Images and detailed information
about the building can be viewed
on the mobile application
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24. UC Finder – New Zealand
UC Finder is a wayfinding mobile application developed by the University of Canterbury. It uses a detailed map and high-quality images of the
campus buildings to make the navigation process easier within the campus (App Store Preview n.d.-m).
Table 3.24: Key features of the UC Finder mobile application
Main Items displayed on the
home page

•

Other features

The home page
provides a list of
buildings such as
lectures, theatres, food
and drink, departments,
services, facilities

Features:
•
Search options are
available through
the search bar or by
selecting buildings from
the list
•
Separate links for each

destination to access
information such as an
image of the building,
the address and the
opening hours of the
building

•
•

Map shows bus stops and bike
stands
Accessible toilets, ramps and
lifts for the users with movement
disabilities can be displayed

•

Users can get directions to
destinations for three types of
transport, walking, driving and
cycling

Figure 3.24: UC Finder mobile application

40

Find your sport: Wayfinding mobile application

3.2 Built environment wayfinding mobile applications (Networks and open spaces)
1. Austin Map – USA
Austin Map is a navigation mobile application for the city of Austin. It is a wayfinding aid for different types of transport such as walking, driving,
cycling (App Store Preview n.d.-b). The CITY APP as developer of this application has developed similar applications for other cities including
London, New York, Rome, Pittsburgh, Mexico City, Madrid, Shanghai, Sydney, Perth and Brisbane.
Table 3.25: Key features of the Austin Map mobile application
Features

•

Figure 3.25: Austin map mobile application

•

Users can choose from a
number of basemap options
to navigate a route.
City map in two types of 2D
and 3D view

•

Several layers of sports,
tourism, transportation,
shops, etc. are available on
the map

•
•

5 available navigation modes
includes: cars, bikes, pedestrians,
truck and horses
Navigation function is also
available through offline street
map and subway map
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2. New York – Offline Map and City Guide - USA
The New York wayfinding mobile application provides an offline search and offline routing. It provides points of interests such as hotels, restaurants,
tourist attractions, etc. (App Store Preview n.d.-j). Ignacio z., the developer of this application, has developed similar applications for other cities
including Sydney.
Table 3.26: Key features of the New York – Offline Map and City Guide mobile application
Main Items displayed on the
home page

•

Other features

The home page
provides links to
both day and night
navigation modes,
points of interests,
subways and search
option.

Features:
•
Search options are
available on map
layers or by selecting a
search category such
as accommodation,
foods and drinks,
entertainment, shops,
health care, transport,
finance, services, and
sports

•

Clicking on a location displays trip
directions to the nominated place

•

The application also has a 3D
view of the buildings

Figure 3.26: New York - offline map and city guide
mobile application
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3. MapQuest GPS Navigation and Maps – USA and Canada
MapQuest GPS Navigation and Maps is a turn-by-turn GPS navigation application for the United States and Canada (App Store Preview n.d.-h).
It has voice navigation giving walking or driving directions and for exploring points of interests on the map.
Table 3.27: Key features of MapQuest GPS Navigation and Maps mobile application
Main Items displayed on the home
page

•

Other features

The browser menu shows
various layers of the map,
including different points of
interest

Features:
• The application displays both
satellite imagery and street
maps
• By selecting each layer, the
locations will be shown on the
map
• Alternate route choices and
suggestions can be displayed
• Apart from the search bar,
places can be searched and
explored through a list of
nearby points of interest like
hotels, restaurants
•

Figure 3.27: MapQuest GPS Navigation and
Maps mobile application

The application displays
•
details about the chosen
location such as the address,
walking or driving distance
•
to the destination and travel
times

Real-time traffic updates facilitate
finding alternate routes to a
destination
Live traffic cameras
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4. Waze Navigation and Live Traffic- USA
Waze is a wayfinding mobile application focused on informing users of changes on the roads in the surrounding area including heavy traffic,
construction, police, crashes, hazards, etc. (App Store Preview n.d.-q).
Table 3.28: Key features of Waze Navigation and Live Traffic mobile application
Main Items displayed on the
home page

•

Other features

The main browser
menu includes different
map layers such as
traffic, hazard, places,
etc.

Features:
•
Search options is by
selecting a category
of locations such as
parking, food, shopping,
pharmacies, gas stations,
grocery stores, hotels
and lodgings etc.

•

Displays road
construction in
surrounding areas
including distance

•

Displays road conditions in
surrounding area

•

The application shows the
location, address, distance and
the time taken to reach a selected
destination

Figure 3.28: Waze navigation and live traffic mobile
application
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5. Maps.me - Offline Map and Navigation- UK
Maps.me is an offline map with turn-by-turn navigation for travellers around the world. It enables easy navigation for driving, walking, cycling and
public transport (App Store Preview n.d.-i).
Table 3.29: Key features of Maps.me mobile application
Main Items displayed on the home
page

•

Other features

Displays directions for different
modes of transport including
driving, walking, cycling and
public transport

•
•
Figure 3.29: Maps.me mobile application

Selected list of nearby
buildings and locations with
directional information
The distance and the time to
destination can be shown on
the map

•

Slope of the route can be
displayed. For example, the
map shows whether the route is
uphill or downhill, particularly for
walking or cycling

45

Find your sport: Wayfinding mobile application

6. Ariadne GPS- Italy
Ariadne GPS is a mobile application particularly useful for visually impaired or partially sighted users. It provides their position, information about
the streets and allows them to explore their surroundings more easily and more independently (App Store Preview n.d.-a). This application
includes translations to a number of languages including English, Spanish, French, German, Italian, Japanese, Russian, Swedish (Ariadne GPS
n.d.).
Table 3.30: Key features of Ariadne GPS mobile application
Features

•
•

Talking map option can
tell user their current
positions
The application can
alert the user when they
approach the selected
destination

•

When activated, the voice
•
guidance announces street names
and numbers when touched on
the screen

Users can add locations to the
application database

Figure 3.30: Ariadne GPS mobile application
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Research design
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4. Research design

4.1 Case study

Figure 4.1: The King’s School’s rugby field in use

The pilot-study focused on eight private secondary schools located
in Sydney, Australia. The King’s School campus was selected as the
first school in order to digitisatise the campus map for developing
the trial version of the FYS mobile application.
The King’s School is located on Pennant Hills Road, North
Parramatta. The campus has approximately 148-hectare (365acre) of park land containing a large number of sport facilities such
as basketball and tennis courts, rugby fields, cricket grounds and a
50m swimming pool.
Figure 4.2: The King’s School’s rugby field in context

Figure 4.3 shows The King’s School campus map being used by
the students and visitors to find their ways toward different campus
destinations including the sport fields.
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Figure 4.3: The King’s School campus map
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4.2 Data collection
The aim of the project was to develop and assess the FYS
mobile application. Accordingly, data was collected through
two separate processes: a) digitising the school campus for the
purpose of developing the FYS mobile application, and b) a survey
questionnaire in order to assess the functionality of the trial version
of the FYS. Part A focused on creating a geodatabase and mobile
map package for developing the FYS mobile application and is out
of the scope of the current report. Part B is explained in detail in the
following sections.
Participants
Respondents participated voluntarily in the survey and were either
students of The Kings’ School or other secondary school, parents
or guardians of the students, or visitors to the school on a day of
a sport competition at the school. Thirty-six participants agreed to
participate in the survey, twenty of which were completed and were
considered in the analysis.

third section asked for the campus wayfinding satisfactory rate
after using the FYS mobile application. The responses to each
of these two sections were later compared. The fourth section
aimed to discover any technical issues relating to the use of FYS.
Finally, the fifth section asked questions regarding the usability of
FYS for people with a disability. The survey ended with a series of
open-ended questions to elicit additional feedback and comments
from respondents. This section was aimed at enhancing FYS for
future versions. It took approximately 5 minutes for respondents to
complete the questionnaire.
The questionnaire was designed online and was embedded into the
FYS trial version. The school Property Manager distributed the link
among students. Respondents were required to have used the FYS
trial version mobile application before answering the questionnaire.

Almost 45% of participants were between 16-18 years of age,
5% between 25-34 years and 50% above 35 years. To thank
respondents, a $10 e-gift card voucher was sent to those who filled
the survey completely and who provided their email addresses.
Procedure
A survey questionnaire was designed that comprised six sections
(See Appendix A). The first section asked some general questions
about the age of respondents and their purpose of the visit to
the school. The second section sought the campus wayfinding
satisfaction rate before utilizing the FYS mobile application. The
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Results and discussion
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5.2 Campus wayfinding satisfaction after using the FYS
mobile application (i.e. with FYS)

5. Results and discussions

This section reviews participants responses on the survey
questionnaire.

5.1 Campus wayfinding satisfaction before using the
FYS mobile application (i.e. without FYS)
Results show that although most of the respondents (55%) were
“satisfied” and “somewhat satisfied” with the current wayfinding
system of The King’s School, they were very keen to use a
wayfinding mobile application specific to the school, so they could
easily navigate around the school and find the sport fields (90%).
In order to find out more about the behaviour and the level of
familiarity of participants with the campus, they were asked to note
how they found their way around The King’s School campus without
using the FYS. Results show that they were either familiar with the
campus and were able to find the way around by themselves (35%)
or were using wayfinding aids such as the campus paper map
showing the routes (40%) (see Figure 4.3 for campus paper map).
A limited number of respondents would ask others in order to find
the sports field and navigate through the campus (25%).

Most of the respondents considered FYS to be an “extremely easy”
and “somewhat easy” (72.2%) mobile application to use. They were
also mostly “satisfied” and “somewhat satisfied” (72.2%) with the
FYS mobile application when finding their way to the sports fields.
Respondents were asked to rate how effective was the current trial
version of the FYS. Approximately half the respondents (55.6%)
considered FYS (trial version) as “extremely effective” and “very
effective” and the remainder considered it to be moderately and
slightly effective (44.5%). Positive responses were received
regarding the accuracy of the data and information that FYS mobile
application provided to respondents (33.3% very accurate, 55.6%
somewhat accurate, and 11.1% inaccurate).
When asked if the FYS was intuitive and could be quickly learned
or understood, nearly all respondents considered the FYS-trial
version to be an intuitive mobile application (94.4%).
Asked whether adding physical visual cues, such as library or
café, to the FYS would enhance the current version, 83.3% of
respondents requested additional physical references to be included
in the mobile application. This can be considered for inclusion in
a subsequent version of the FYS. Among the different cues and
references suggested, participants included the items mentioned
in Table 5.1.
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Table 5.1: Frequency and percentage of visual cues suggested to be
added to the FYS
Visual cues

Frequency
(Percentage in parenthesis)

Cafe

3 (15%)

Toilets

9 (45%)

Administration building

4 (20%)

Car parking

1 (5%)

Buildings outside the campus

1 (5%)

In order to investigate the functionality of FYS and ways to improve
it, we asked how FYS helped respondents to find sport fields.
Results are categorized and summarised in table 5.2.
Table 5.2: Frequency and percentage of the ways that FYS helped users
find sport fields
Different ways that FYS helped
users find sport fields

Frequency
(percentage in parenthesis)

Found destination more quickly

7 (35%)

Found a better route to reach the
destination

2 (10%)

Found a shorter route to reach the
destination

3 (15%)

Found more facilities and services
nearby

4 (20%)

Others

2 (10%)

Respondents detected and mentioned some issues with the trial
version of FYS that are listed as follows:

• No offline mode is available on the mobile application and it
requires mobile data
• Destinations are based on the names of sport fields and those
users who do not know the field names cannot find a location
• No GPS is available or linked to the application
• No function to display the location of the user while navigating
• Not able to show the direction of travel
• Some programming bugs
• Route is not easy to follow on the screen
• It does not show the quickest and shortest way to the destination
• It is unclear how to go back to main menu and find another
school to get directions
• The portal is hard to visualise and when moving the map the
control panel affects the navigation
• Address field does not provide type-ahead predictive searching.
Even though the trial version of FYS has some issues, there was a
high satisfaction rate of re-using FYS to find the sports fields (85%)
in the future. Moreover, respondents were keen on suggesting this
mobile application to others (80%).

5.3 Technical assessment
The most-requested types of navigation view for the wayfinding
application were satellite view (44.4%) and path view (22.2%).
Street view (16.7%), 3D view (11.1%) and plain text directions
(5.6%) were mentioned by some of the respondents.
Functions that can help in planning the route were identified as
“search option” (77.8%). “browser menu” (11.1%) and “campus
tour option” (11.1%) (i.e. photos displaying different locations of
campus) were considered less helpful for them.
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Respondents identified the technical problems of FYS as “sport
schedule” (44.4%), “Browser menu” (27.8%), and “Map” (16.7%).
Respondents noted the necessity of having the sport schedule
linked to the map. For example, by clicking on the name of the
venue on the sport schedule, the application should direct users
to the map and display the location of the venue and give route
directions.
We asked respondents’ viewpoints about the functions that should
be added to the application. Respondents referred to the need
to link the application to GPS through which they could see their
current location and obtain directions to destinations. They also
suggested adding an option for sharing positions with other people
who are on the site. The combination of satellite and street view
and adding an option for downloading the map from the application
were suggested by some respondents to improve the technical
quality of the application. They also requested additional dropdown menu search option to help users search venues by typing
the name of the sport.

5.4 Usability for users with disability
Of the trial-study participants, 10% were individuals with mobility or
visual challenges. These users, 100% were “somewhat satisfied”
with the functionality of the application and its effectiveness for
better navigation.
Disabled respondents were asked for their opinion on adding
auditory options in the application. 100% mentioned that such an
option can improve the application.
We asked respondents if applying the auditory and tactile options
would be more useful for navigation than only audio options. 50%

responded that having a combination of auditory and tactile options
would be more beneficial. While the rest of users (50%) believed
the audio option was sufficient.

5.5 Suggestions
Respondents listed additional options that could be added to the trial
version of the FYS mobile application. These included audio, ability
to change view options (i.e. from satellite to street view), estimated
walking time to the destination, more colours, more schools, realtime location on site, drop-down menu showing locations of schools
in addition to a search bar, link to sport competition schedule.
Moreover, respondents provided the following suggestions to be
implemented into the new version of FYS:
•
•
•
•

Listing all school facilities
Ability to store previous addresses in cache for future use
Ability to search based on the sports names (e.g. tennis,
swimming, etc.)
Blue dots representing the paths be replaced by a solid line

Comparing the results of campus wayfinding before and after
using FYS revealed that approximately 65% of respondents were
using wayfinding aids to find their ways around The King’s School.
This shows the need for enhancing the wayfinding system of the
campus which can be achieved either through physical design of
the wayfinding system of the campus or providing wayfinding tools
such as mobile applications. Given that most of the respondents
were satisfied with using FYS, it can undoubtedly enhance the
wayfinding experience of users. However, since respondents were
using the trial version of the mobile application, there are some
issues that need to be addressed in the new version of FYS. Issues
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and recommendations to address the issues and enhance FYS are
identified and described in this section.
One of the foremost requirements for mobile wayfinding applications
is to be intuitive. This functionality was provided by the FYS trial
version; however, there were suggestions from respondents that
could enhance FYS from a technical perspective, such as using
satellite imagery, street view, improving the search bar option by
including the different types of sport, and linking FYS to GPS.
To enhance FYS for disabled users, audio and tactile
options suggested to be added to the trial version. Additional
recommendations derived from the reviewed mobile applications
are provided in the next section of this report.
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Conclusion and recommendations
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will significantly improve the functionality, quality and usefulness
of the FYS mobile application for a wide range of users. Table 6.1
presents the recommendations.

6. Conclusion and recommendations

This study aimed to review current wayfinding mobile applications
and assess the functionality of the trial version of FYS mobile
application. FYS mobile application aimed to assist users in finding
the required sports fields at a number of secondary schools in
Sydney, Australia. Accordingly, we reviewed wayfinding mobile
applications (i.e. built environment and campus wayfinding)
available in the market. Thirty wayfinding mobile applications were
reviewed and the main features of the reviewed applications were
presented. In addition, a survey questionnaire was designed to
collect users’ feedback.
Specific considerations for the FYS application are defined in this
section according to the survey results and the reviewed mobile
applications. Recommendations are classified into the following
categories:
•
•
•
•
•

Search options
Additional functions
Requirements for users with disabilities
Display and visualisation
Technical considerations

Authors believe that implementing the following considerations
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Table 6.1: Recommendations for enhancing the new version of FYS mobile application
Category

Recommendations

Search options •
finding the destination
from the drop-down
list or on the map
•

•
•

•
•
•

A list of all campus locations and buildings
including their distance to the user added to
the FYS mobile application
By tapping on the name of the locations/
buildings from the list, a new page opens
displaying information about the building and
images of the location
Postal address of the building and estimated
time to reach destinations
The list of sport facilities and fields can be
categorized based on the type of the sport. For
example, by searching “tennis court”, a list of
related facilities and fields be displayed
List of all school campuses that are available
on the mobile application
Type-ahead predictive searching for sport field
names and types
Additional search option with the date and time
of competitions

Category

Recommendations

Additional functions •
•

•
•
•
•
•
•
•
•
•
•
•

Car parks around the destination and other nearby
places can be also shown on the map
Allow tapping on each label on the map and the
display of corresponding information related to
the label such as address and an image of the
building/location, and directional information
towards the selected location
Adding different modes of travel to the map such
as walking, cycling, and driving
GPS displays of user’s location while navigating
between two points
Displaying the route direction based on user’s
direction of travel
Ability to download the map as PDF and use the
mobile application offline
Up-to- date event calendar or sport schedule
indicating sport competitions
Displaying the competition names and location on
the map
Ability to select competition name and get
directional information to the destination
Displaying nearby public transport such as bus
stop, cycling racks, and bike shares
Receiving notifications for sport events and
competitions
Sharing locations with other users of the same
mobile application
Voting and commenting on different places inside
the campus, particularly the sport facilities and
send this information to the school management to
improve sport facilities
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Table 6.1: Recommendations for enhancing the new version of FYS
mobile application- continued
Category

Recommendations

Users with
disabilities

• Adding a talking map to inform the user of
his/her position periodically. This function can
be specifically useful for the visually impaired
• Providing a combination of plain text for
walking directions together with voice
guidance
• Displaying wheelchair accessible paths to the
sport facilities and entrances of buildings
• Adding a combination of auditory and tactile
guidance which can be useful for users with
both visual and physical disabilities

Display and
visualisation

•
•
•
•

Technical
considerations

•
•

The control panel affects the visualisation
of the directional information and makes it
difficult to see the map clearly
Adding an arrow pointing towards the
destination on the directional route
Showing the direction based on user’s
current location
Clear access to the home page
Improving the mobile application
performance to load information faster on
IOS and Android
Ability to save locations for future use as
favorite places
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Appendix A
The survey questionnaire includes the following questions:
General Questions
1. What is your age?
16-18
19-24
25-34
above 35
2. Please pick the category that best describes you.
Student of the King’s school
Student of another school (please specify):
Parent/Guardian
Other (Please Specify):
Wayfinding satisfactory (without FYS)
3. How satisfied did you feel about your ability to find venues at the
King’s School campus before using FYS?
Extremely satisfied
Somewhat satisfied
Neither satisfied nor dissatisfied
Somewhat dissatisfied
Extremely dissatisfied
4. Do you think a mobile wayfinding application such as FYS is
necessary for this campus?
Yes
No

5. How did you find your sport on campus before using FYS?
Asking teammates
Using school map
Knowing my way around
Wayfinding satisfactory (with FYS)
6. How easy was FYS to use?
Extremely easy
Somewhat easy
Neither easy nor difficult
Somewhat difficult
Extremely difficult
7. How satisfied are you with using the FYS mobile application to
find your way to the sport field?
Extremely satisfied
Somewhat satisfied
Neither satisfied nor dissatisfied
Somewhat dissatisfied
Extremely dissatisfied
8. Please rate the current version of FYS mobile application.
Extremely effective
Very effective
Moderately effective
Slightly effective
Not effective at all
9. Were the directions and navigation you received from FYS
accurate?
Yes - Very accurate
Yes - Somewhat accurate
No - It was not accurate
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10.Was the FYS mobile application intuitive?
Yes - Very intuitive
Yes - Somewhat intuitive
No - It was not intuitive
11. Is it useful that the wayfinding application contains physical
references (such as the library, cafe, admin building) on the route?
Yes - It is very useful
Yes - It is somewhat useful
No - It is not useful
12. What references (visual cues) do you suggest adding to the
FYS mobile application?
Library
Cafe
Toilets
Administration Building
Other (Please Specify):
13. How did FYS help you to find your sport?
I found my destination more quickly
I found a better route to reach the destination
I found a shorter route to reach the destination
I found more facilities and services nearby
Other- please specify
14. What are the problems of the FYS application?

16. Would you recommend FYS to a friend?
Yes
No
Technical assessment
17. What type of navigation view is most appropriate for a system
such as this?
Satellite
Path view
Street view
3D view
Plain text walking directions
18. Which of these features would help you plan your routes
better?
Search Option
Browser Menu
Campus tour option
19. Where did you find problems in using the application?
Map
Browser menu
Sport schedule
Other (Please Specify):
20. Are there any functions you think should be added to the
application?

15.Would you use the FYS application ever again?
Yes
No
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Usability for Users with Disability
21. Are you mobility or visually challenged?
Yes - Mobility
Yes - Visually
No
22. If you are a user with a disability, how satisfied are you with
the application?
Extremely satisfied
Somewhat satisfied
Neither satisfied nor dissatisfied
Somewhat dissatisfied
Extremely dissatisfied
23. Do you think auditory options will be useful to be applied in the
application?
Yes
No
24. Do you think applying the auditory and tactile options in this
application will be more useful for better navigation than having
audio options only?
Yes
No

26. If you have any comments, suggestions or otherwise, please
types those in below.
Contact Details
27. Would you like to enter into the draw to win an electronic
voucher? (please provide preferred contact details below)
Yes
No
28. What is your name?
29. If you would like to participate in this survey anonymously,
please mark the box below:
I would like to participate anonymously
30. What is your email address?
31. What is your phone number?

General Questions
25. Are there any other options you want to have available on the
application’s setting?
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Consent Form [HC Number: HC180552]
Declaration by the participant
I understand I am being asked to provide consent to participate
in this research study;
I have read the Participant Information Sheet or someone has
read it to me in a language that I understand;
I understand the purposes, study tasks and risks of the research
described in the study;
I provide my consent for the information collected about me to be
used for the purpose of this research study only.
I understand that if necessary I can ask questions and the research
team will respond to my questions.
I freely agree to participate in this research study as described
and understand that I am free to withdraw at any time during the
study and withdrawal will not affect my relationship with any of the
named organisations and/or research team members;
I would like to receive a copy of the study results via email or
post, I have provided my details below and ask that they be used for
this purpose only;

Declaration by Researcher

I have given a verbal explanation of the research study, its study
activities and risks and I believe that the participant has understood
that explanation.
Name of Researcher (please print):
Signature of Researcher:
Date:

Name:
Address:
Email Address:
Participant Signature

I understand that I will be given a signed copy of this document
to keep;
Name of Participant (please print):
Signature of Research Participant:
Date:
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