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The role of a location-based city exploration game in digital placemaking
Carolyn Panga,b, Carman Neustaedterb, Karyn Moffatta, Kate Hennessyb and Rui Panb

aSchool of Information Studies, McGill University, Montreal, Canada; bSchool of Interactive Arts and Technology, Simon Fraser University, Surrey,
Canada

ABSTRACT
Many digital technologies, such as social media, community systems, and public displays, have
been studied to explore how people engage with each other in their community. Yet little is
known about how one form of technology, location-based games (LBGs), can support urban
residents in community awareness, city exploration, and placemaking as they navigate spaces
and places in their cities. To explore this topic, we investigated the challenges urban residents
faced in finding information about their community along a transit network. We then designed,
developed, and evaluated an LBG called City Explorer that supports city exploration using
gamification and the viewing and sharing of community information. We found that residents
valued the fun, competition, and rewards afforded through play in public spaces, creating
opportunities for placemaking through location services and knowledge sharing. Players also
wanted additional knowledge about their transit commutes, including data about the frequency
and routines of their transit rides. Collectively, such ridership data offers potential for smart city
initiatives and illustrates that careful design considerations are required to balance people’s
needs for play, personal data, privacy, and community information acquisition.
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1. Introduction

Half of the world’s population live in urban cities, a demo-
graphic reality that requires urban centres adopt an inte-
grated view of public spaces, community services, and
transportation to support engaged cities. Urban infor-
matics explores the impacts of technology, systems and
infrastructure on people in urban spaces (Williams, Robles,
andDourish2009; Foth,Choi, and Satchell 2011).Research
on urban informatics is far-reaching, with research span-
ning the study of social behaviours (communication
studies, cultural studies, etc.), urban communities (urban
planning, architecture, etc.), and computing (computer
science, human–computer interaction, etc.) (Foth et al.
2011). Community participation has often been studied
within the field of urban informatics where systems have
been designed to encourage playful civic engagement and
communicationwith government organisations (Schneek-
loth and Shibley 1995; Grasso et al. 2003; Schroeter and
Foth 2009; Foth et al. 2011). Public transit within urban
cities forms a network that connects suburbs within a
metropolitan region and can move many people within
confined spaces. Within this network and spaces exist
opportunities for people to interact with each other,
whether it is through densification near transit exchanges,
or throughmore personal conversations with fellow riders.

For our area of focus, we see little work on howmobile
technology supports community awareness by under-
standing the challenges people face in learning about
their communities tied to public places along an urban
transit network. Given this, we chose to design a tran-
sit-focused location-based game (LBG) as it offered
opportunities to rethink ways in which people playfully
engaged with others in their community. Location-
based games (LBGs) are games played on mobile devices
where content is tied to specific locations and accessed by
players when they are there (Rashid et al. 2006; Williams,
Robles, and Dourish 2009; Laureyssens et al. 2014). By
connecting people with others in their community,
LBGs could act as a catalyst for placemaking: broadly
defined as the shaping of an environment to facilitate
social interaction with the intention of creating public
spaces that promote people’s quality of life (Montola,
Stenros, and Waern 2009; López and Butler 2013; Fre-
dericks et al. 2015; Sun 2015; Foth 2017).

The aim of this article is to explore the role of a
location-based city exploration game in digital place-
making to understand if and how LBGs may be able to
increase awareness of community happenings, support
real-time information sharing, and cultivate a sense of
community participation. Digital placemaking augments
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physical places with location-specific services to create
informal, playful, and meaningful opportunities for par-
ticipation (Sun 2015; Foth 2017; Sun, McLachlan, and
Naaman 2017; Peacock, Anderson, and Crivellaro
2018). While the concept of placemaking has a long his-
tory in urban studies and urban practice, several perspec-
tives exist upon which placemaking in cities have been
studied (Blokland 2017; Foth 2017). The combination
of digital technology and urban places within the context
of digital placemaking plays an important role in HCI
research but has been underexplored to date (Willis
et al. 2009; Sun and Naaman 2018; Carroll 2019; Free-
man et al. 2019). As such, there is a need to better under-
stand how playful technologies can affect how people
perceive place and change their relationships with public
spaces. This in turn offers opportunities for people to
interact with the city, from learning about the history
of places, to understanding how future developments
could affect individual and collective human experiences.
Both of these aspects are the focus of our research.

Our first research goal was to understand the commu-
nity information needs of urban residents and to explore
how best to present such information to them using a
location-based system. While there are many possible
types of technologies and designs that could facilitate
the presentation of such information, we explore LBGs
as one type of design genre, given a lack of research in
this space. Our second research goal was to then investi-
gate how and when urban residents would play an LBG
and whether such a game would encourage community
awareness, city exploration, and digital placemaking.
To address these two goals, we conducted three stages
of research: (1) an exploration of urban residents’
needs for community information; (2) the design of a
location-based game to support these needs; and, (3)
an evaluation of the location-based game as it is experi-
enced by residents in an urban city. Our exploratory
study involved diaries and interviews with 18 partici-
pants living in the metropolitan area of Vancouver, Brit-
ish Columbia, Canada. We wanted to understand how,
when and where residents found information about
their local community, which tools they preferred to
use to manage and share such information, and the chal-
lenges they faced in acquiring and sharing this infor-
mation. The results revealed two main types of
community information that people were interested in:
location-based information – knowledge tied to specific
places – and time-based information – knowledge of
upcoming events and happenings. The former was
used throughout daily life to understand one’s commu-
nity and how it was changing (where people often did
not even realise they were interested in the information
before they saw it). The latter was used to plan family

activities within one’s community, an aspect of digital
placemaking that explores the social aspects of city life.
Together, these results outline the challenges that future
communication technologies should try to overcome
along with lessons for how to begin to approach such
design challenges. Detailed results of this study have
been previously published (Pang et al. 2015); here, we
summarise them in a reflective manner to demonstrate
how it informed our design work.

Play systems have been previously designed for public
spaces to support placemaking, such as 21 Balancoires
and Ingress (Sun 2015). Building on our first study, we
designed an LBG called City Explorer that provides
people with a means to explore areas within their city
and to share locally relevant information about one’s
community along an urban transit network. A challenge
with placemaking includes the struggle to identify mean-
ingful experienced geographies within cities in which
people live (Freeman et al. 2019). The goal of our system
was to increase community awareness through playful
exploration of areas and the sharing of user-generated
content related to players’ transit trips. With City
Explorer, people used their mobile phones to collect
points as they rode public transit, where the overarching
goal was to collect the most points and earn a spot on the
leaderboard. Players created geo-tagged posts to describe
and share community-related information. They also
completed route-specific challenges and collaborated
with other riders to multiply their points by riding the
same route.

We deployed City Explorer with 12 participants over a
4-week period. Here, we explored when and how people
would play a transit-based LBG and whether such a
game would encourage community awareness, playful
city exploration, and digital placemaking. Our results
revealed that players valued learning about their personal
transit routines and community information at the start
and end of their routes based on its geographic impor-
tance to them (e.g. at home or work). We discuss these
findings and reflect on both the successes and challenges
they pose for future technology design and research that
considers enabling residents to seamlessly integrate their
daily lives with urban spaces through the use of personal
devices and location-based services. This is especially
critical in the context of smart cities and digital place-
making, where technologies make cities more manage-
able and more personal by deploying sensing
capabilities and adopting data-driven approaches, yet
face much criticism for privacy concerns (Roche and
Rajabifard 2012; Barth and de Jong 2017; Zheng et al.
2018). Meaningful placemaking proposes community
attachment as a strategy for building emotional connec-
tions to a place that affords satisfaction (Freeman et al.
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2019). Detailed results of this study have also been pre-
viously published (Pang et al. 2019).

This article extends our prior work on community
information needs and the presentation of such infor-
mation through a location-based game (Pang et al.
2015; Pang et al. 2019). In those papers, we examined
the types of community information and services
urban residents wanted to know about and how this
information should be presented to them. A recurring
theme that emerged across that body of research was
the role of digital placemaking. This extended article
complements our body of knowledge on community
information needs through a location-based game by
examining both studies together and specifically reflect-
ing on the work through a placemaking lens. It is
through this larger lens that we can begin to understand
and analyse community information needs and play,
where technology can be used not just as a means to
improve existing communications, but also as an unpre-
cedented opportunity to improve the lives of urban resi-
dents through community engagement and attachment.

Next, we detail the related research around studies of
public spaces, placemaking, and play, along with litera-
ture on community, information and communications
technology (ICT) and engaging people within their com-
munities. Following this, we describe each research stage:
our requirements analysis study of community infor-
mation needs, our design work of City Explorer, and
then our field deployment. We conclude with a discus-
sion of the implications from our research and the role
of LBGs in city exploration and digital placemaking.

2. Related work

2.1. Public spaces, placemaking and play

In recent years, the Internet of Things has gained interest
due to smaller sensor and device sizes and lower costs of
chips and sensors (Reinfurt et al. 2016). As a result, there
have been developments in concepts such as smart
homes (Röcker et al. 2005), smart offices (Le Gal et al.
2001), and smart cities (Nam and Pardo 2011). More
recently, the term Internet of Places was introduced as an
extension of the Internet of Things. Where the Internet
of Things makes the Internet accessible through physical
objects, the Internet of Places aims to support awareness,
engagement, and interaction related to human experiences
in places (Carroll et al. 2017). Because mobile devices are
constantly connected to the Internet, the boundaries
between physical and digital spaces are often seamless,
creating a hybrid urban space (De Souza e Silva 2006).

The distinction between space and place first emerged
in the HCI field in 1996, when Harrison and Dourish

proposed a re-evaluation of spatial models to support
computer-supported collaborative work (Harrison and
Dourish 1996). The key principle, ‘space is the opportu-
nity; place is the understood reality’, was introduced,
along with their argument that properties of space
were rooted in mutually-held cultural understandings
about behaviour and action (Harrison and Dourish
1996). In our everyday experiences, we are physically
located in space, but behave and act in place. Thus,
people value spaces where the sense of place has a per-
sonal meaning or attachment. Cities have now become
hybrid spaces with physical buildings, people, and social
structures where location-based applications have
become increasingly pervasive in our everyday lives. As
such, opportunities exist for the exploration and sharing
in the everyday activities that people encounter as they
move around public spaces.

Placemaking is broadly defined as the shaping of an
environment to facilitate social interaction with the
intention of creating public spaces that promote people’s
quality of life (Montola, Stenros, and Waern 2009; López
and Butler 2013; Fredericks et al. 2015; Sun 2015; Foth
2017). It describes the role that people play in turning
public spaces into socially and culturally meaningful
places (Foth 2017). Natural placemaking can emerge
from the ways people occupy cities and leave their
mark on the city, arising through grassroots initiatives,
where communities come together with minimal invol-
vement of city officials (Fredericks et al. 2015; Foth
2017).Here, urban residents can establish a shared vision
and collectively implement and build the type of shared
public space desired. This goes beyond the creation of
permanent physical improvements to the embedding of
community pride and promotion of environmental sus-
tainability. For example, community gardens promote
community building and offer a place for residents to
develop friendships and build social capital (Wang
et al. 2015). A more top-down approach occurs in accel-
erated placemaking, which occurs when city officials plan
and build new urban developments and defined liveable
communities (Foth 2017). Yet another form of place-
making may occur when arts and culture are used to
shape the physical and social character of a place (crea-
tive placemaking) (Foth 2017). Digital placemaking
explores the combination of location-based digital tech-
nologies in urban spaces to foster a connection to com-
munity and a sense of belonging, encouraging residents
to value, cherish, and experience where they live (Foth
2017; Mushiba and Heissmeyer 2018; Carroll 2019; Free-
man et al. 2019). Within the field of HCI, we have seen
examples of digital placemaking where researchers
have explored public displays (Grasso et al. 2003; Fortin,
Neustaedter, and Hennessy 2014; Claes and Moere
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2015), digital kiosks (López and Butler 2013; Fredericks
et al. 2015), connected street furniture (Nam and
Pardo 2011; Lea 2017; Howell, Niemeyer, and Ryokai
2019), and mobile and personal devices, including smart-
phones and personal wearables (De Souza e Silva 2006;
Bilandzic, Foth, and De Luca 2008; Andone et al. 2017;
Sun, McLachlan, and Naaman 2017). Yet, placemaking
can be challenging in cities due to the struggle to identify
the personal needs of those who live within, along with
the complexities in balancing large-scale urban develop-
ments, sometimes at the expense of smaller, loosely con-
nected neighbourhoods (Freeman et al. 2019).

Play in public spaces offers opportunities for place-
making in several ways. For example, urban art environ-
ments are often integrated within the landscape design,
architecture, and planning of public spaces (Innocent
2016). Pervasive games extend the digital gaming experi-
ence into the real world and offer opportunities for com-
munity building based on principles of non-competitive
game design such as collaboration over competition
(Montola, Stenros, and Waern 2009; López and Butler
2013; Mushiba and Heissmeyer 2018). Such games
have the potential to strengthen the link between cities
and their residents through community participation,
engagement and interaction with elements embedded
in real spaces. Play in communities can be used as a for-
mative element to bring people together through a pro-
ductive element of culture and defining strategies for
city exploration (De Koven 2013; Innocent 2016; Mush-
iba and Heissmeyer 2018). Gamification is defined as the
use of game design elements in non-game contexts and
often serve as good motivators when focused on plea-
sure, rewards, and time (Deterding et al. 2011; Zicher-
mann and Cunningham 2011). Gamification is shown
to motivate; this is important for the context of our
research as we wanted to motivate people to share com-
munity information, explore areas along their commute,
and engage with others and the information.

More recently, the ubiquity of mobile devices has
enabled the emergence of location-based games (LBGs)
that build on GPS maps and paints the city as a space
in which to play, see, and explore. An example of a pop-
ular LBG is geocaching, created in 2000 and enjoyed by
over 4 million players worldwide (Neustaedter and Judge
2012). Geocaching is a GPS-enabled treasure hunt that
takes place in the real world (O’Hara 2008). In the
game, players use the coordinates of a map on their
mobile phones to find a physical, hidden container.
Since then, many LBGs have been designed, including
Feeding Yoshi (Bell et al. 2006), Can You See Me Now?
(Benford et al. 2006), and GEMS (Procyk and Neustaed-
ter 2014). In Feeding Yoshi, teams of players explore pub-
lic and private Wi-Fi networks across urban

environments with the goal of collecting points. Points
can be earned by finding virtual on-screen Yoshis, sow-
ing seeds, harvesting fruit, and feeding Yoshis (Bell et al.
2006). In Can You See Me Now?, online players are
chased through a virtual city by ‘runners’ (street players
equipped with GPS technology) (Benford et al. 2006).
Online players can see the positions of other players
and the runners and can also communicate via text mes-
saging. GEMS was a location-based storytelling game
where geotagged photos and videos can be shared with
family and friends (Procyk and Neustaedter 2014). The
game narrative encourages players to create geo-located
digital memories that other players can then collect
and view. Across all of these LBGs, location has been
found to elicit a sense of discovery through exploration,
sharing, and collaboration. We also see the idea of dis-
covery emerge in commercial LBGs such as Foursquare.
For example, users of Foursquare have been found to
change their travel routes and mobility decisions in
order to earn badges and other rewards such as ‘mayor-
ships’ (Frith 2013). In sum, location-based games pro-
vide the opportunity to leverage location and
gamification, offering a novel approach that could be
used while travelling via public transit to encourage digi-
tal placemaking; we explore the extent to which this is
possible and how transit riders use a LBG custom-
designed for their travels.

2.2. Technologies for community information and
engagement

Community is a broad term for a variety of social arrange-
ments, including communities of practice, communities of
interest, social communities (e.g. Facebook, Twitter, etc.),
and neighbourhood communities (Ackerman et al. 2004;
Cramer, Rost, and Holmquist 2011). Communities often
overlap in large cities and are not necessarily bound by
geographic locations or neighbourhoods; often, people
subscribe to a number of communities, determined by
occupation, hobbies, or religion, to name a few (Charles
and Crow 2012; Blokland 2017). Community information
spans a breadth of topics, including neighbourhood
events, municipal activities, traffic, and leisure activities,
where such information helps manage one’s everyday
activities (Unruh, Pettigrew, and Durrance 2002; Pang
et al. 2015; Carroll et al. 2017). Community information
is widely available through multiple traditional and digital
channels, including local newspapers, social media, televi-
sion, and radio news broadcasts.

Increasingly, ICT, such as social media, community
systems, and public displays, have introduced ways for
people to learn about community events. For example,
social media tools have played a strong role in letting
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people share information within communities as well as
foster social capital, defined as a set of properties of a
social entity within communities that enables joint
activities and cooperation for mutual benefit (Ackerman
et al. 2004). Tools such as Facebook, Twitter, and Reddit
offer ways to communicate and connect within groups,
where social exchanges build social capital and establish
credibility within the group (Alt et al. 2011; Budak, Agra-
wal, and Abbadi 2011; Jaeger, Bertot, and Shilton 2012;
Zannettou et al. 2017).

Community systems and public displays have been
studied as a means for playful civic engagement with
local government (Benford et al. 2006; Satchell et al.
2008; Foth, Schroeter, and Anastasiu 2011) and content
sharing in public spaces (Seeburger and Foth 2012; Rein-
furt et al. 2016). Community systems can be loosely
described as ICT that enables urban residents to interact
with other residents, visitors, and local government.
Earlier studies showed that such systems helped people
maintain an awareness of activities occurring in the
community. The Fix-o-Gram programme enabled
residents to submit photos of issues to be fixed to the
city (Foth, Schroeter, and Anastasiu 2011). CityFlocks
offered residents the ability to stay informed and to
learn about their city by accessing local residents’ com-
ments about different places within the city (Benford
et al. 2006).

Public displays are large ambient information displays
in public settings (Huang, Koster, and Borchers 2009).
Public displays of information already play a prominent
role in community life. Road signs, billboards, and bus
timetables are prevalent throughout the city. Traditional
(paper-based) community bulletin boards have been
shown to support communities and culture (Cramer,
Rost, and Holmquist 2011). Placing the displays in
areas that already have a culture of participation and
strong sense of local character helped to support and
provide content of local relevance (Cramer, Rost, and
Holmquist 2011). Placement in well-considered places
would mean that people were more inclined to partici-
pate and interact. We also know that people value seeing
user-generated content and being provided with controls
to moderate content (Cramer, Rost, and Holmquist
2011; Seeburger and Foth 2012). People were valued as
content producers, where they are empowered to con-
tribute to their own community and can share their
opinions with content owners with minimal limitations
(López and Butler 2013; Cornet et al. 2017). People
want to be active creators of information for others to
see, comment on, and share. This is also evident with
the current mass use of social media tools to post, com-
ment, and share digital information with those in our
social networks.

Common findings across these previous studies indi-
cate that it can be difficult for residents to learn about
their communities, further challenging their awareness
of engagement opportunities. Moreover, as the number
of information sources (and technology platforms)
grow, so does the opportunity for misleading, false, or
opinion-driven information (Zannettou et al. 2017).
People are challenged with parsing and filtering the
abundance of information publicly available, especially
as many social media platforms have become tools for
which users can initiate and propagate information
(Alt et al. 2011; Budak, Agrawal, and Abbadi 2011; Zan-
nettou et al. 2017). Amidst a perceived proliferation of
online negativity, many users have decreased their con-
sumption of news via social media, turning towards
more credible journalistic organisations that have
invested significant efforts to high-quality fact-checking
of online content (Alt et al. 2011; Budak, Agrawal, and
Abbadi 2011; Lampe et al. 2012; Zannettou et al. 2017).
As such, the challenge becomes how to curate content,
manage it, and add a degree of trust when sharing com-
munity information. Additionally, while studies have
shown that social media usage can support opportunities
for government-citizen interactions, many cities have
limited their active participation with social media due
to corporate policies, concerns about the privacy of citi-
zen information and security of government information
(Kavanaugh et al. 2011; Jaeger, Bertot, and Shilton 2012;
Falco, Kleinhans, and Pereira 2018). As a result, people
who are accustomed to timely and interactive dialogue
afforded through social media tools are turning to
other technologies to interact with others. At the same
time, we acknowledge that information privacy concerns
are an ongoing concern in the development of new ICTs.

Overall, our work extends the literature on public
spaces, placemaking, and ICT for community engage-
ment by weaving the hard, physical layers of the city
with the softer layers of information flows, culture,
play, and community.

3. Identifying community information needs

A goal of our research was to understand the types of
community information and services urban residents
wanted to know about and how this information should
be presented to them. We were specifically interested in
communities that residents defined within the cities in
which one lives or visits as a part of everyday domestic
life. By ‘community information’, we refer to infor-
mation such as bylaws, community or municipal events,
elections, traffic, construction, etc. While described here,
we were largely interested in having participants define
this type of information as part of our study. Specifically,
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we wanted to explore when, where, how, and why such
information or services were sought out and what chal-
lenges people faced in acquiring and sharing this infor-
mation. We wanted to use this information to
understand if a mobile technology could better present
relevant information to urban residents and evaluate its
impacts, if any, on placemaking. The study was approved
by our university research ethics board.

3.1. Participants

We recruited 18 people (10 female, 8 male) through
snowball sampling, word-of-mouth, and by posting ads
on an online classified advertisements forum, Craigslist.
Participants ranged in age between 30–59 (median = 42)
and resided in multiple suburbs within the Metro Van-
couver area, located in British Columbia, Canada. Par-
ticipants were all fluent in English and frequent users
of technology, including desktop computers and mobile
smartphones. We were specifically interested in explor-
ing the coordination of family activities. As such, we
included families where one or more adults had full-
time jobs and who were primarily responsible for a
household and coordinating their children’s schedules
with recreational activities (15 of 18 participants had
children whose ages ranged from 8 months to 27 years
old). Our participants had diverse full-time professions,
including work as stay-at-home parents and employ-
ment in the public sector, technology and sales indus-
tries. Participants were each entered into a draw for
one of four gift cards (valued at $50 each) as compen-
sation for their participation in our study.

3.2. Methods

Participants first completed an online survey that gath-
ered basic demographic information, such as age, gender,
education, and profession. Survey questions also
explored participants’ current living situation (e.g.
homeowner, home renter, shared accommodations,
etc.) and how connected participants considered them-
selves to be with their community. We asked participants
to briefly describe the types of community information
they were most interested in and how they currently
found such information.

Over a period of three weeks, participants kept an
online diary to note any points of interest within their
environment. This could be in the form of physical
objects, places, billboards, public notices, or any socially
related interests, such as instances of homelessness,
vandalism, or crime. Participants were also able to record
their thoughts as it related to any ideas or concerns sur-
rounding their community, thoughts on becoming

involved and interacting with others, or searching for
information online about their city. We chose this
experience sampling method (Hormuth 1986; Consolvo
andWalker 2003) in order to reduce the need for partici-
pants to recall their practices; instead, participants were
able to capture their current activities, thoughts, and feel-
ings in-the-moment with their mobile phone while they
were amidst their normal daily activities.

We created private Twitter accounts that we asked
participants to use as online diaries to record their
thoughts using any form of post (text, links, photos,
videos, or re-tweets). We expected that allowing multi-
media formats within the diary method would enable
us to understand both the actual point of interest and
the surrounding environment. Twitter was chosen as
our data collection tool as it offered privacy settings
(where only the researchers could view their posts),
location-tagging, photo, and video abilities. This gave
participants a variety of capturing and recording options.
Twitter was also available for multiple platforms (e.g.
Android, iPhone, BlackBerry, Windows).

Following the diary period, we conducted semi-struc-
tured interviews (that lasted between 30 and 60 min with
each participant) in-person or over Skype. Interview
questions explored participants’ daily routines and inter-
actions with their local community. For example, ques-
tions included, ‘Describe your commute to and from
work’; ‘Describe what types of community events you par-
ticipate in, if any’; and ‘Tell me about the last time you
shared community information with someone’. Questions
also sought to understand participants’ community
interests by reviewing their posts from their diary and
asking them to further elaborate more about their
thoughts at that time. This process helped us understand
what it was they were specifically interested in and why
they were interested in that particular aspect of their
community. We also asked participants how they
retrieved such information, and how they managed
and shared such information with their social network.

3.3. Data collection and analysis

All interviews were audio-recorded and transcribed. We
also kept typed notes for all interviews and downloaded
all online entries from each participant’s private study
Twitter account. Using open, axial, and selective coding,
we completed an analysis on the survey, diary, and inter-
view data following grounded theory principles (Strauss
and Corbin 1998). We also analysed a total of 293 textual
posts and 67 photo posts captured during the diary stage
(the range of posts was between 9 and 80; median num-
ber of posts was 32, and 5 for photo posts).
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Our results first discuss the general themes we drew
from our participants’ online diaries, including what
types of community information they were interested
in and their sources of such information.

4. Results

An important aspect of digital placemaking considers the
meaning of various public places to people and their
lived experiences that shape their sense of belonging to
the community. Overall, we uncovered that community
attachment influenced people’s sharing experiences and
that people wanted to capture a personalised experience
of space. Seven themes emerged that illustrated people’s
personal community information needs and routines for
accessing such information: administrative, mainten-
ance, recreational, legal, traffic, community, and
environment. Administrative related to the more task-
related act of paying bills, property taxes, or applying
for licenses and permits.Maintenance surrounded infor-
mation requiring services from local government, such
as garbage collection, roads maintenance (e.g. construc-
tion, potholes), and parks maintenance (e.g. cleanliness).
Recreational involved activities in parks, trails, or com-
munity centres. Information about noise bylaws and
building permits were categorised as legal, while traffic
was related to traffic conditions and regulations. Commu-
nity surrounded events in the area or ways to become
involved with others on a specific initiative. Finally,
environment related to any developments within the com-
munity (including rezoning applications), and sustain-
ability practices. At a surface level, the diary posts
demonstrated thoughts about general community infor-
mation during participants’ daily activities. Beyond this
basic pattern of information acquisition, a deeper analysis
revealed interesting additional routines around how
people gathered community information, when and why
people thought about this information, and how such
information was shared with family members or friends.

A common challenge with digital placemaking
includes issues related to awareness, cohesion, and iden-
tity within communities. Location-sharing technologies
have been pivotal in addressing this challenge, where
mobile apps such as Foursquare and Facebook have
facilitated community sharing of locations and places
with others. Within the themes of community infor-
mation desired by our participants, we found there was
a large amount of location-based information that par-
ticipants wanted to know about within their community
and local surroundings, yet they often did not know
about this until they saw something that piqued their
interest. We refer to it as location-based information
because it was tied to specific places in one’s

neighbourhood or city. A common type of location-
based information that surfaced across many of our par-
ticipants was thoughts surrounding traffic and road con-
struction (maintenance) within their community.
Participants expressed frustration with encountering
road closures, construction zones, and traffic during
their commute. Other types of location-based infor-
mation included knowledge about services offered by
local government, such as garbage collection (adminis-
trative), concerns with park services or facilities (commu-
nity, environment), and items related to bylaws (legal).

We also found that participants were very interested
in what we call time-based information. We define this
as information that is needed ‘before-the-moment’ so
one could plan activities based on it or around it. First,
the most common type of time-based information
related to community events and recreational activities
for families. This information was needed to assist with
household planning. Second, traffic information was
also described by participants in a way that made it
time-based and was desired ‘before-the-moment’.
Third, administrative tasks associated with one’s com-
munity (e.g. property taxes, dog licensing) were also
described as time-based activities. Many participants
expressed frustration when caught in the middle of a
construction zone or a traffic jam. In this case, people
expected to become aware of this information before
heading in that direction. Perhaps the most interesting
aspect about time-based information (across all three
of these information types) was an expectation by par-
ticipants that this information would surface and present
itself to them at the appropriate time and place. Thus,
rather than feeling that they needed to go online and
actively find the information themselves, in many
ways, they expected this information to be ‘delivered’
or ‘presented’ to them by some source where someone
else or another service would show them what was rel-
evant to them given their location (e.g. where they
lived) or their general interests.

Overall, these findings illustrate the need for systems
to be designed to support information sharing amongst
residents where information is surfaced both ‘in-the-
moment’ and at later points in time at different places.
A full description of our results is available in (Pang
et al. 2015); here, we introduce the core findings that
informed the design of our system, City Explorer. Next,
we include a more detailed description of our design
rationale, expanding our work in (Pang et al. 2019).

5. The design of City Explorer

The findings from our study showed two main types of
community information that urban residents were
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interested in: location-based information (knowledge tied
to specific places) and time-based information (knowl-
edge of upcoming events and happenings). These types
of information were used throughout daily family life
to understand changes within one’s community and to
plan activities. Our goal was to explore the challenges
residents faced in finding, retrieving, and sharing local
community information and services with others in the
community. Some of the challenges included the
difficulty in finding information online where there
often was an overwhelming amount of information to
navigate. People also reported the routines of relying
on traditional, paper-based media; however, they found
it difficult to share or manage such artefacts over time.

Building on our first study, we designed a location-
based game for urban residents that would focus on sup-
porting community awareness and engagement in public
spaces along a public transit network. We began our
design process by reflecting on prior work around dom-
estic routines, ICT for community awareness and
engagement, and public spaces and placemaking. We
were also inspired by popular games, such as Ticket to
Ride and Pokémon Go, along with widely adopted
mobile applications, Foursquare and Facebook. Based
on this literature and existing technologies, three design
requirements for the game emerged and formed the
foundation upon which City Explorer was built.

The first design requirement was to incorporate
location detection and the geotagging of community
information. A criterion for digital placemaking involves
the use of location-based services to enable place-based
communication and flexibility to connect when and
where needed. The second design requirement was to
facilitate social collaboration, if desired. Here, we needed
to balance the affordances of playing individually or col-
laboratively, where potential privacy concerns with
location detection and/or sharing had to be considered,
while preserving the ability to connect with those in
close proximity. Lastly, our third design requirement
was to borrow the mechanics from popular social
media platforms to support community engagement.
This included the ability to post geo-tagged information
in multimedia formats (e.g. text, video, images) and to
provide feedback to boost/promote posts. This is often
a key aspect of digital placemaking.

In the remainder of this section, we first provide an
overview of City Explorer, outline its key features, and
then describe three scenarios to illustrate its use.

5.1. Features

City Explorer was built as a web application that users
could access through their mobile phone browser. This

allowed us to deploy the app to a variety of devices,
which enabled us to include participants described in
Section 6 who used a variety of O/S, including Apple
and Android. The front-end of the game was developed
using a combination of HTML5 and JavaScript. The
back-end of the game was built with Spring MVC,
AJAX, and Tomcat. It also integrated data from Trans-
link’s existing Open API (General Transit Feed Specifica-
tion) to provide transit data, including bus stops, train
stations, routes, and schedules. We designed our data-
base using MongoDB to store the locations of the stops
and added a geographic index for calculating the distance
for challenges. The records of users were also stored in a
remote MongoDB server. Finally, the geolocation detec-
tion of the user was implemented through the HTML5
API for accessing the current GPS data.

5.1.1. Location sharing
We incorporated location awareness to provide person-
alised, context-relevant information. Location-based sys-
tems have evolved to provide people with context-
relevant information as well as to enable people to con-
nect those in proximity. Doing so can support awareness
at preferred times and within specific locations in
people’s local surroundings. For example, Google Maps
detects one’s location to provide navigational directions
while Yelp uses one’s location to offer information
about businesses nearby. Many studies have identified
the need to design for mobility as people move through-
out their day (Paulos and Goodman 2004; Charles and
Crow 2012). Users’ searches on their mobile devices
are highly influenced by geographic location, such as
within the vicinity of their current location, while in
transit, or about information related to their destination
(Charles and Crow 2012). With people particularly inter-
ested in locally relevant news and events (Wouters et al.
2013; Claes and Moere 2015), it was important to incor-
porate location sharing and geotagging of community
information. Incorporating location sharing offers a
more tailored, personalised experience for the user by
only presenting information that is relevant based on
one’s location.

City Explorer’s map is the default screen for the game
(Figure 1). Once signed in, a player’s location and nearby
transit stops are detected within a 100 m radius. Each
transit stop offers potential points that can be earned
by passing by the transit stop. Once the player passes
the stop, the flag disappears, and the player earns the
marked points. A player can only earn points for a
stop every 30 min. This parameter was set to restrict
players from earning duplicate points for the same stop
while waiting for transit to arrive. We determined the
expected maximum wait time for transit to be 30 min.
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As the player moves, their route is tracked with a series of
blue dots on the map.

As can be seen, City Explorer’s core functionality is
similar to existing applications such as Google Maps or
transit-specific applications. That is, they all show a per-
son’s current location and the ability to search for and
track transit routes. City Explorer differs in that it applies
game mechanics to these core location features (e.g.
points for travel). The intention was that by gaining
points for travel, one may consider travelling more or
finding different travel routes. Such travel may help
aspects of digital placemaking where people may begin
to see different types of location-specific services or
events, or meet different people travelling along similar
routes as oneself.

5.1.2. Local news and user-generated content
We provided local, curated news and user-generated con-
tent to offer a breadth of community information based
on the seven themes from our initial study (Pang et al.
2015).We already know that traditional community noti-
ceboards and local newspapers provide people with infor-
mation and news that pertain to the local community (Alt
et al. 2011; Fortin, Neustaedter, and Hennessy 2014). Yet,
such traditional methods are slowly disappearing and
much of the information and discussion related to one’s

neighbourhood is now available digitally, scattered across
many websites and social media (Alt et al. 2011). Online
news aggregators have become a popular source of news
consumption, with search engines and aggregators (e.g.
Google News, Yahoo!) being relied on to search for
news (Alt et al. 2011). However, many of the news aggre-
gators curate news at the level of a person’s country or city,
missing the mark on providing information related to
one’s direct neighbourhood or tied to one’s regular routes
throughout the day. Additionally, such information is
often broadcast one-way; that is, the information is pro-
fessionally authored and published from a news agency,
and there are few opportunities to post user-generated
content. User-generated content offers local knowledge
based on experiences that is developed over time by
people living in a given community (Cai and Tian
2016). Despite prior work revealing that people want to
learn more about others who are in transit with them or
who frequent the same areas (Camacho, Foth, and Rako-
tonirainy 2013a; Pang et al. 2015), we have yet to see a sys-
tem that combines both local news from a news agency,
with community information created by others nearby.

To support community awareness and discussions, we
included a Posts feature in our game (Figure 2). Players
can add content (text, links, photos, videos) to a location
within a 150 m radius of their physical location.

Figure 1. City Explorer’s default home screen for the game includes a map and auto-detected geo-tagged location.
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Information is surfaced to all players in the game when
they are within 150 m from it and it is, hopefully, geo-
graphically relevant. We were interested in the types of
information people chose to share with others during
their transit commute. Because posts are geo-tagged
and related to the players’ locations (e.g. traffic con-
dition, road detours, or construction, etc.), we set a
default expiry period of one hour for all posts. Content
was not moderated, though, players were able to ‘boost’
a post to keep it active for another hour. This allowed any
players to determine the value of community infor-
mation and whether it needed to remain available for
others to view past the hour. For example, a traffic inci-
dent may only be needed for the hour whereas a petition
for enhanced park security may need to remain active for
several days. Boosting can only be done once every 12 h
by a player for a specific post (this prevents players from
continuously boosting the same post). Through these

posting features, we wanted to explore how City Explorer
may help to create strong ties to place for players, thereby
enhancing aspects of digital placemaking. Such features
are not often available in transit applications (e.g. Van-
couver’s transit app only allows one to choose bus routes.
There is no ability to share content related to routes).
They are also not available in systems like Google
Maps that users could use to select and track their transit
route.

5.1.3. Community engagement and gamification
To support play, we provided challenging game elements
linked to rewards. The play aspects of gaming support
several intrinsic motivations. This includes pleasure that
arises from a sense of accomplishment, excitement at
the moment of discovery, and offers a way to connect
and bond with people (Knaving and Björk 2013). Cities
have public places where citizens can roam (Montola,
Stenros, and Waern 2009). As such, gamification can
enable people to see the city in a new way. Spatially
expanded games leverage mobile technologies to trace
player locations and movements or to create a virtual
overlay on top of the real world (Montola, Stenros, and
Waern 2009). For example, Ingress overlays its gameplay
over the real world and incorporates elements of treasure
hunts (Karpashevich et al. 2016). Pokémon GO also uses
GPS to layer the players’ real-world location with the vir-
tual world (Paavilainen et al. 2017). Much of the work
studying the use of gamification to foster public partici-
pation shows the use of reward-based gamification.
Reward-based gamification involves the use of badges
and points to show progress, as well as displays achieve-
ments against other users on leaderboards (Knaving and
Björk 2013; Thiel 2016). These elements provide immedi-
ate feedback to the player and can often be shared on
social media or be seen on the game leaderboard.

It was our aim to challenge players to explore nearby
areas, atypical of their daily routine. As mentioned ear-
lier, this could help to enhance aspects of digital place-
making for users. City Explorer offers destination
challenges to players based on their geographic location
(Figure 3). A destination challenge is a pre-determined
route to a community centre, building or park that a
player needs to take to score additional points. Details
of all possible challenges for the player will display on
this screen. Challenges included routes with multiple
stops and were predetermined in the game’s design by
us where we created challenges around community
centres, libraries, and public parks located in each of
the suburbs within the city.

5.1.3.1. Difficulty. City Explorer automatically deter-
mines the difficulty of challenges based on a player’s

Figure 2. The Posts feature in City Explorer enables players to
add geo-tagged content within 150 m of their location.
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current location and a calculation of the number of
vehicles (buses, trains) required for the player to arrive
at the destination. An ‘Easy’ challenge requires a player
to use one transit vehicle (e.g. one bus) within a single
trip. An ‘Intermediate’ challenge requires more transit
vehicles (e.g. one bus and one train) to complete the
challenge. Finally, a ‘Difficult’ challenge contains more
transfers and changes of vehicles (e.g. two buses and
two trains). For example, a large park in the city’s down-
town core may be ‘Easy’ for a player currently located
downtown as it is within 10 km away, but it may be
‘Difficult’ for a player located in a suburb 40 km away
as the routes may involve the use of multiple vehicles.

5.1.3.2. Time limits. Many games employ a time limit to
indicate how much time the player has to complete a
level. We decided to set an expiry period based on the

difficulty of the challenge: 2 h (Easy), 6 h (Intermediate),
or 12 h (Difficult). As it is unlikely people will commute
for more than 12 h to arrive at their destination, we set
this as the time limit for the most difficult challenge.
City Explorer’s leaderboard allows players to see how
they rank amongst other players in terms of game points.
The leaderboard displays the All Time Ranking for the
lifetime of the game for the top 10 players. It also
shows Today’s Ranking for the past 24 hours for the
top 10 players. This offers players a sense of in-time com-
petition to increase their engagement with the game.

5.1.4. Privacy control
Lastly, we offered privacy mechanisms to support partial
and anonymous identities. Privacy plays a central role in
our society, and an important aspect of managing one’s
privacy is the ability to control access to information
about oneself (Velasco-Martin 2011). Anonymity and
accountability on the Internet have been a widely
debated controversy. Advocates for anonymous online
identities argue the right to ensure privacy and free
speech (Keesom 2004). Anonymity also lifts inhibitions,
allowing groups of people who are stigmatised by society
(e.g. victims of violence, survivors of child abuse, etc.) a
safe zone to share information without fear of embar-
rassment or harm (Kang, Brown, and Kiesler 2013).
There are several reasons why people prefer anonymity
versus being identified. Anonymity absolves accountabil-
ity, where people can act without consideration and mis-
use the Internet for misconduct (Farkas et al. 2002).
Anonymity can also make it difficult for people to estab-
lish trust, maintain credibility, or hinder community
building (Kraut, Resnick, and Kraut 2011). Given the
degree of privacy enabled is often a personal choice, we
wanted to design the game in such a way to support cer-
tain activities (such as location-sharing) so that people
will choose the social benefits over the risk trade-offs.

The Friends feature was designed to support aware-
ness of other players within a 150 m range (Figure 4).
We wanted to explore whether such a feature would
strengthen existing ties or create new relationships
with other transit riders. Again, such aspects are tied to
concepts of digital placemaking whereby players could
develop enhanced feelings of connection to people
within the places they frequent or travel through. If a
player set their game visibility to ‘ON’, all players within
a 150 m range were able to see them in the All Players list.
To connect with them, one needs to click on the ‘Add’
player button. Thus, players can connect with other
players who are strangers to them. If they wanted to con-
nect with a player who was further away than 150 m,
they were able to type in their email address and select
‘Add Friend’.

Figure 3. Challenges in City Explorer are based on players’ geo-
graphic location and encouraged players to explore new
destinations.
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5.2. User scenarios

We now present several scenarios that were created
based on the demographic data from participants in
our initial study. These scenarios describe basic game-
play and individual stories behind how and why resi-
dents would play City Explorer.

5.2.1. Scenario 1
Sally was just dropped off at the bus exchange in the
morning and stands in line at her usual bus stop. She
notices a new billboard has been posted across the street
by the empty lot, announcing a new development permit
application had been filed at city hall. She pulls up City
Explorer and switches to the news area to see if anyone
has posted information about the new development.
No one has posted anything yet, so Sally takes a photo
of the billboard and adds a post with it, noting that the
public hearing is scheduled for next month. As soon as
the post is saved, she sees someone has already boosted
it, adding another hour to the expiry time.

5.2.2. Scenario 2
Karen is on her way to work. She launches City Explorer
which automatically geo-tags her current location as she
walks to her usual bus stop. While waiting for the bus,
she accepts the (easy) challenge for the day, which has
her stopping at the new coffee shop that opened two
blocks from her work. As she travels on the bus, she
earns points for each bus stop passed. She checks the lea-
derboard to view her points balance, which has a running
total of 760 points. She is currently in 17th place, with the
1st place player having accumulated 1,320 points. After

picking up her morning coffee, she earns 570 bonus
points for completing her challenge.

5.2.3. Scenario 3
Roger and Kyle are at the central transit exchange down-
town, waiting for their train to head to school. They are
acquaintances, having seen each other on their daily
commute since the beginning of the semester. Roger
asks Kyle if he may add him as a friend on City Explorer
so that they can receive double the points for their ride to
school. Kyle accepts his friend request. They board the
train and begin collecting points as they pass each
station. Instead of individually earning 380 points for
their commute, they have now each earned 760 points.
When they arrive at their destination, they are notified
with a City Explorer post that a student bake sale is hap-
pening that afternoon. The post is set to expire in 35 min.
Kyle boosts this post, keeping it active for 1 hr 35 min,
hoping other students stay informed of the sale.

6. Field deployment

We investigated how urban residents living in the Van-
couver regional area of British Columbia, Canada played
City Explorer through a field deployment that took place
in March and April 2018. Our goal was to understand
when and how people would play a transit-based LBG,
to gain insight into the types of community information
desired, and, to evaluate whether such a game would
encourage community awareness, city exploration, and
digital placemaking. The study was approved by our uni-
versity research ethics board.

Figure 4. The Friends feature in City Explorer enabled players to play anonymously, connect with nearby players (left), add friends by
email (centre), and receive confirmation of a sent friend request (right).
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6.1. Participants

We recruited 12 participants (7 female, 5 male) through
snowball sampling and community forums. These par-
ticipants were different from those in our earlier study.
We created email and social media posts and shared
themwithin our social networks via email lists at our uni-
versity, Facebook, Instagram, LinkedIn, and Twitter. We
also placed advertisements on public boards and bus shel-
ters located at major transit exchanges calling for partici-
pants who took transit a minimum of four days/week.
Table 1 describes details about each person who partici-
pated in the study. Our participants were urban residents
between the ages of 23–35 years of age (median = 27), and
lived within Metro Vancouver in BC, Canada. Five par-
ticipants lived in the city for less than 4 years (five for
4–9 years, and two for 10+ years). Seven (of our twelve)
participants had children as we wanted to explore if and
how their transit routines affected family activities and
compare these to the five participants who did not have
children. All participants owned amobile devicewith ade-
quate data coverage to play, used GPS services, and had
previously played LBGs (e.g. Pokémon GO, geocaching,
etc.). These formed part of the recruitment criteria as
we wanted participants who were familiar with their
own mobile devices, including location sharing and
LBGs in order to minimise any time required to learn
how to use a different mobile device.

Participants selected were not meant to represent all
residents within the city. Instead, our 12 participants

were representative of residents’ commuter times and
distances. For example, we included participants who
had short commute times with minimal exchanges
between buses (e.g. 20 min.). We also included partici-
pants who had lengthy commute times that required
exchanges between buses and/or trains (e.g. 45 min.).

6.2. 4-Week usage

We started the 4-week field deployment by conducting
in-person interviews individually with participants to
understand their prior gaming experiences. During this
time, we also conducted an onboarding process with
each participant. This included installing the game on
their personal device, reviewing City Explorer features
and game rules. Participants had staggered start dates
based on availability for the in-person interviews, though
everyone started playing City Explorer within a week’s
timeframe of each other. Although participants started
at staggered times, this had little effect because content
was seeded to give the experience of a much larger par-
ticipant pool.

To provide a realistic environment of gameplay where
our participants could not detect that they were the only
ones playing the game, we needed a way of seeding con-
tent within the game that was systematic, automatic, and
minimally interfered with the participants as they played.
We chose to use Twitter (and its API) due to its capa-
bility of being integrated with current, concise, commu-
nity-based content. We searched for Twitter accounts
that mentioned our city, the city tourism group, or the
city police Twitter handles. We found 31 accounts that
contained factual and opinion-based content that prior
work has shown people are interested in knowing
about in their community, e.g. recreational information,
traffic data, municipal government information, and
selected these accounts for our study. Content was auto-
matically pulled from these accounts once daily and
added into City Explorer. Using Twitter accounts to
seed content offers several advantages. First, content is
current, sometimes even real-time, and offers players
with information that is locally relevant. Second, Twitter
is already a popular platform that people use to share
thoughts and links to other items. Its format of a maxi-
mum 280-character limit mapped well to our post size
in City Explorer. Lastly, Twitter allows us to easily boot-
strap the system as it provides a source of content at a
time when there are not sufficient users. This supports
exploratory research at an early design stage.

While all participants had prior experiences playing
LBGs, seven participants noted they did not play as fre-
quently now as in the past, given their work and family
schedules. During the interviews, we were interested in

Table 1. Summary of participants based on our demographic
survey.

Gender Age Household
Lived in
city Children

Uses GPS
services

P1 M 26 Lives w/family/
single

<1 year At least 5 days
per week

P2 M 23 Lives with
housemates/
single

<1 year At least 5 days
per week

P3 M 32 Lives w/spouse/
married

10+ years A few times a
month

P4 F 32 Lives w/spouse/
common-law

4–9 years At least 5 days
per week

P5 F 35 Lives w/partner/
common-law

10+ years 6 yr old 1–3 days per
week

P6 F 23 Lives with
housemates/
single

<1 year At least 5 days
per week

P7 M 33 Lives w/spouse 4–9 years 5 yr old At least 5 days
per week

P8 F 29 Lives w/spouse 1–3 years 2 yr old 1–3 days per
week

P9 F 34 Lives w/spouse 4–9 years 3 yr old 1–3 days per
week

P10 M 34 Lives w/spouse 4–9 years 5 yr old At least 5 days
per week

P11 F 33 Lives w/spouse/
married

4–9 years 1 yr old 1–3 days per
week

P12 F 35 Lives w/spouse 1–3 years 1 yr old At least 5 days
per week
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how they defined ‘community’, what types of community
information they currently sought, and what challenges
they faced in acquiring this information. We wanted to
understand if and how City Explorer might affect these
practices. Questions also focused on exploring partici-
pants’ weekly schedules and routines, understanding
what their existing transit experience was like, including
what types of activities they currently do on their com-
mutes. For example, we asked, ‘Tell me more about
what your transit experience is like – do you take the
same buses/routes’; ‘What kinds of things do you like to
do while on your transit commute?’; and, ‘When do you
use location-based services on your phone?’.

We asked our participants to play City Explorer on
their own personal mobile devices to ensure they were
comfortable and adjusted to using the device. During
this time, participants would sign in to the game at the
start of their commute and City Explorer would detect
their location while they travelled on public transit
within the city. Participants played for four weeks during
which time we asked them to play during at least five of
their transit trips. Following the first week, we encour-
aged participants to play as frequently as they desired,
and this was monitored by us through system logs.

6.3. Weekly surveys

At the end of the first and second weeks of the study, we
sent participants an email with a set of 10 questions to
answer. Questions included understanding the features
played in City Explorer during their transit rides, what
they thought worked well (and did not work well) within
the game, and how often they were able to play the game
that week. For example, we asked why they added or
linked with players that week (or why not); how fre-
quently they read posts in the game; and to describe
the types of city exploration challenges they attempted.

6.4. Semi-structured and contextual interviews

Following the third week of the study, we interviewed
participants over the phone to ask more probing ques-
tions about their experiences playing City Explorer.
Upon completion of the four-week gameplay period,
we conducted one-on-one interviews with each partici-
pant. Qualitative interviews enabled us to ensure relevant
data was captured and ideas were fully expressed. Half
(six) of the interviews were conducted in person or via
Skype and lasted approximately 60–90 min each. While
completing these first six interviews, we noted partici-
pants had challenges re-creating their experiences. As
such, we decided to conduct the remaining six as

contextual interviews on transit buses, while riding
alongside the participants during one of their commutes.

Conducting contextual interviews yielded even richer
data as we interviewed participants in-situ on their tran-
sit routes. The six contextual interviews were a blend of
observation and dialogue, as we accompanied these par-
ticipants on their commutes to and from work. These
commutes ranged between 30–45 min each and offered
rich observations of activities of interest, including
insights into the routines leading up to their transit
ride, and observations of events and encounters during
their commutes. These contextual interviews enabled
us to examine the physical environments and assess par-
ticipants’ usage of City Explorer as it related to location,
environment, and surroundings. We gathered insights
into people’s experiences riding transit, including their
walk to and from the bus stops and the environment
and behaviours observed while on the buses. Though it
was more time consuming than surveys, it allowed us
to maximise description and discovery of participants’
experiences, where we accessed their ideas, thoughts,
and memories in the moment. This would not have
been attainable if conducted solely via weekly surveys
or semi-structured interviews over the phone.

The interview protocol included questions about
people’s game experiences, their views on content quality
and ownership, their community information needs and
search behaviours; their motivations for playing the
game (aside from being in a study); feedback on the fea-
tures of the game, including privacy and location-shar-
ing; and, how they shared the information they found
in City Explorer. For example, we asked, ‘How did you
use the friends feature, if at all?’; ‘What prompted you
to boost certain news posts?’; and, ‘How did City Explorer
affect your interactions with people you recognized on
your commutes, if at all?’.

6.5 Data collection and analysis

Usage data, such as number and duration of game ses-
sions, along with dates and times of gameplay, was col-
lected through system logs, weekly surveys, and
interviews. All interviews were audio recorded, tran-
scribed, and analysed to obtain a detailed qualitative
description of needs and behaviours surrounding com-
munity information preferences, as well as an in-depth
understanding of participants’ experiences playing the
game. We performed open, axial, and selective coding
on all interview data collected as part of our analysis fol-
lowing grounded theory principles (Strauss and Corbin
1998). Open codes described the specific benefits and
challenges of City Explorer, along with the various activi-
ties being performed. For example, codes included ‘track
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their commutes’ and ‘check their player ranking’ as
activities residents engaged in. Axial codes grouped
open codes into categories, such as ‘tools’, ‘information’,
‘reasons’, etc. During our selective coding stage, we saw
main themes emerge around technology use (providing
contextual information of their commutes), personal
community information needs, challenges with learning
about community events, and concerns with acquiring
and consuming quality information.

Our results first show that the gamification aspects
were positive and contributed to digital placemaking
and the exploration of new areas. We also reveal an
unanticipated use of our game where people used City
Explorer as a means of tracking their daily transit com-
mutes and routine travel. Lastly, our study explores the
desire for factual community information presented at
the right time and place. A full description of our results
is available in (Pang et al. 2019); here, we summarise the
core findings to better situate our meta-analysis of our
work described in our discussion.

7. Results

7.1. Play and city exploration

In general, we saw patterns of gameplay that fluctuated
week by week. Only three participants showed a steady
increase of points, suggesting they played City Explorer
more over time as they became more comfortable with
the game and began to incorporate it into their transit
routines. Other players showed varied interest in the
game over time with likely an initial period of novelty
for players who had high point values in Week 1 and
low point values following it (e.g. P6, P8–P12). Sub-
sequent weeks with larger amounts of play were likely
a result of us conducting phone calls and interviews
with participants, which may have acted as a reminder
to play (e.g. P8–P10). Our interviews revealed that par-
ticipants valued seeing their points accumulate while
playing City Explorer, as well as seeing how they ranked
amongst other players. This included seeing points col-
lected throughout the duration of the entire gameplay
history and over the course of each day. Players earned
points by passing bus stops and by completing challenges
while playing the game.

We learned that while people were much less willing
to deviate from their weekday routines to explore nearby
areas for the sake of exploring, people did attempt chal-
lenges that encouraged the exploration of areas that were
near to their end destinations. This was evident in when
and how frequently challenges were attempted. City
exploration (i.e. challenges) was either considered or
attempted on the weekends, when participants were

walking or biking (and not while on transit to their des-
tination) or when they had time to spare when waiting
for their bus. Participants were more willing to start a
challenge when they had time to pass and if it was a
short distance from where they were (or needed to be).
For example, a participant described having just missed
his bus and then having to wait for the next one, during
which time he took the opportunity to see what was
nearby in City Explorer and which challenges were easily
attainable within this time.

Last Sunday, I missed my bus and saw I had 40 minutes
until the next one. I checked City Explorer to see what
was in the area and within walking range so I wouldn’t
miss the next bus. I kinda aimed for low hanging fruit
… I wanted the bonus points. – P10, Male, 34 years

Four participants described having more awareness of
community activities through the challenges feature of
City Explorer. One participant described using the chal-
lenges with neighbourhood community centres as desti-
nations to guide his regular evening run. As a result, he
learned more about the nearby centres and various ser-
vices offered.

When I was on my evening runs, sometimes I’d take a
break and would walk around to complete challenges,
but not too much. During my commute, I didn’t because
I wanted to be somewhere on time. – P7, Male, 33 years

Such place discovery is often seen in digital placemaking
and offers opportunities for community awareness
wherein participants were encouraged to explore the
city and contribute to the community through sharing
locations.

7.2. Interest in residents’ commuting patterns and
routines

An important aspect of digital placemaking considers
people’s sense of place that supports personal meaning
and attachment in spaces. We learned that people
enjoyed the mapping feature of City Explorer, where
one’s location was detected, and their route was drawn
in real-time on the map. While some participants had
used existing transit applications or map apps (e.g. Goo-
gle Maps) to plan their transit routes or understand
when the next bus or train would arrive, most partici-
pants did not actually track their routes as they went
using these applications. Moreover, participants appreci-
ated the game mechanics of earning points with minimal
interaction during their commute. Several participants
described learning more about how frequently they tra-
velled, as recorded by the running tally of points and
the leaderboard. They valued seeing their routes on the
map as a way to learn more about their personal
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commutes, rather than trying to gain more points than
others. For this reason, the capturing of their personal
commutes became meaningful for them and helped
them become more aware of their transit habits, often
described in a way that was similar to journaling. Eleven
of our twelve participants noted that this allowed them to
understand how frequently they travelled and where.
Compared to other applications that show transit routes
(e.g. Google Maps), City Explorer caused users to think
about their routes given that there were points attached
to them. One participant described playing the game in
a way that was like personal goal trackers, such as a Fit-
Bit, step and/or calorie counters. The idea of being able
to track transit routines, keep records, and have a
higher-level view on one’s day-to-day was valued.

City Explorer fell into a camp of practice that I do a lot of,
actually… using tools to track data about the self, about
your day. Versus a game experience. It fell into more of a
journaling thing for me, so like, for example; when I take
walks, I use a walk tracker that tracks where I go. That
logs my steps. That does all that stuff. I use calorie coun-
ters. Right? So, I log if I eat half cup of rice and six carrot
sticks. I enter all that information. And then usually, the
end goal of a lot of quantified self-experiences are to go
back over the data to review it. – P4, Female, 32 years

People appreciated learning more about their transit rou-
tines, including the routes, times, and frequency of their
trips. Another participant suggested that gamification
and journaling were both routine and habitual, and
that through playing City Explorer, she could see a pat-
tern of her commutes. This was desirable. Doing so cre-
ated more awareness around patterns of travel in the city
and also contributed to participants’ sense of attachment
in areas that they often visited. This is often the goal of
digital placemaking, where technologies are used to
bring people and places together. Such location aware-
ness also permitted our participants to learn about hap-
penings that either negatively or positively affected their
routines. While participants were less interested in com-
munity information throughout their commute, they
were interested in their personal tracking data for this
time period. For example, they were interested in data
from the moment they left their home until they arrived
at work, including walking to a transit stop, travelling,
and arriving at their final destination. Providing such
data to residents offered opportunities for them to men-
tally link contextual details about their life, including
knowledge of their frequency of travel, length of commu-
tes, how much time they spend at home vs. away from it,
and what activities they are able to do outside of work
time.

While participants valued transit-specific apps that
offered the real-time status of transit vehicles (such as

Transit and Google Maps), they noted that such apps
lacked context around any delays and did not provide
alternate routes proposed based on personal travel rou-
tines. They also do not provide people with a broader
understanding of the impact of commute time on their
personal lives. As such, transit-specific apps were seen
as a form of one-way communication and did not sup-
port digital placemaking as there was little motivation
to strengthen the social, cultural, and environmental
experiences of those living in and travelling through
urban spaces. Such applications were focused on route
knowledge, rather than community-based information
and placemaking.

7.3. Presenting factual community information at
the right time and place

Digital placemaking offers value in large-scale urban
developments, including the planning, design, construc-
tion and use of urban spaces. Yet, for cities to be success-
ful in soliciting feedback, engagement with residents
becomes important. We found that the timing in
which factual community information was presented
was relevant in engaging with residents. People con-
sumed community information in City Explorer when
they were relatively stationary prior to or after commut-
ing. Information tied to the start and end points of their
commutes was valuable, especially as it related to real-
time impacts on their imminent route. In City Explorer,
people were often uninterested in content that appeared
to be based on personal, opinion-based information.
Instead, they valued succinct informative information
that had clear factual data. Further analysis of the game-
play in City Explorer revealed trends around the types of
community information people were interested in
before, during, and after their commutes. Community
information that was transient (made available during
travel) through City Explorer was less relevant for
people. People often settled into routine activities during
their commutes and were rarely interested in any com-
munity information that surfaced as they traversed
different areas/cities during their commutes. Their inter-
est was fleeting and information in transient locations
that they moved through on their commute was of little
importance or impact to them.

I know I see things when I’m on the bus or Skytrain but
my thoughts are somewhat fleeting. I mean, I’ll see an ad
or something being built and I think to myself, that’s
interesting. But I don’t really do more than that. – P9,
Female, 34 years

People tended to rely on technologies that they used
prior to the study because they were already familiar to
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them. For example, while walking to their first transit
stop, 8 of our 12 participants used applications such as
Transit and Google Maps to scan for any delays or acci-
dents affecting their commute, allowing them to choose
alternate routes if required. Upon arriving at their desti-
nations, participants were interested in nearby services
(such as convenience stores, grocery stores, and coffee
shops), describing it as convenient to fit into their
routines.

In contrast to the location-specific information that
City Explorer was providing them, participants said
they valued information from communities of people
with shared interests, such as hobbies, work, or culture,
where participants could gain support, resources, or feel
a sense of belonging. For example, participants described
feeling like they belonged to communities with those who
shared interests, such as scuba diving or photography, or
groups with whom they shared a similar cultural back-
ground (e.g. country of origin, language, religion). This
becomes important in fostering a sense of community
attachment with others who share similar social and cul-
tural values. Participants also contrasted City Explorer’s
way of presenting location-based community infor-
mation to theway that they normally obtained such infor-
mation through other apps, which was often based on
their personal interests. For example, news curators,
such as Google News and Flipboard, were used to tailor
current news for the person, displaying content that was
deemed to be about relevant information. These were
found to be more useful than City Explorer as the content
(although general) was based on personal interests.

I also use Google News to stay up-to-date on current
events on my phone. You know what, the information
I consume there is more things I read in passing. Like,
things that I’ll read but not retain. It’s just casual brows-
ing. It’s different from the information from Flipboard.
That information sticks. I think it’s so focused on my
personal interests that I read it more often. – P10,
Male, 34 years

For most participants, there was a desire to subscribe,
search, and filter content based on personal interests
and of immediate impact on their transit experiences.
City Explorer had no way for users to filter content,
unlike other apps people already used as part of their
routines, including news curators (Flipboard, Google
News). Such features were especially useful for them as
they had set their personal preferences on topics to
filter for them.

8. Discussion

The goal of our research was to explore how urban resi-
dents would use location-based games (LBGs) and

whether LBGs could support the exploration of public
spaces and placemaking through an increased awareness
of community information. We now complete our meta-
analysis of our findings across our studies through a dis-
cussion of the implications of our work and opportu-
nities for extensions of City Explorer moving forward.

8.1. The quantified self for smart citizens

Placemaking requires the collective actions of people liv-
ing in urban communities to shape the spaces into mean-
ingful places. We see the potential in leveraging urban
residents’ anonymized data as urban spaces become
increasingly connected and networked. First, we found
that people appreciated learning more about their transit
routines, including the routes, times, and frequency of
their trips. Tracking routine commutes was similar to
the idea of the quantified self, where the use of technol-
ogies provides people with self-awareness and self-
knowledge through the collection of personal data (Hil-
viu and Rapp 2015). Doing so created more awareness
around patterns of travel and permitted our participants
to learn about happenings that either negatively or posi-
tively affected their routines. However, a likely challenge
is that of privacy, and the collection and usage of per-
sonal data by government and private organisations for
reasons outside their knowledge and comfort. Some
people, including those in our study, viewed sharing
data with a particular group permissible if they believed
that it would result in tangible benefits to themselves or
their families (Zheng et al. 2018). Others had clear con-
cerns about the disclosure of their personal data with any
organisation, especially within the context of smart cities
and government access and use of such data (Roche and
Rajabifard 2012; Lea 2017). Yet, the concept of the priv-
acy paradox considers the discrepancies between
expressed privacy concerns and actual behaviours,
where users claim to be concerned about their privacy
but do very little to protect their personal data (Barth
and de Jong 2017). Together, we see much to be explored
to establish a balance between people’s personal data col-
lection, privacy concerns, tangible and social benefits,
and empowering residents to easily safeguard their
information.

As mobile phone technologies continue to advance, so
too will its ability to harvest information about our
whereabouts and activities. While we see the value at
an individual level (the quantified self), this offers poten-
tial at even larger scales: our homes (smart homes) and
public spaces (smart city). Previous work in the quan-
tified self movement has suggested how multi-modal
sensors and rich features of mobile devices can capture
information about users’ life experiences and enhance
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the process of memory’ retrieval (Tjondronegoro and
Chua 2012; Hilviu and Rapp 2015; Matassa and Rapp
2015). Although the activity of walking to a bus stop
can be seen as a trivial aspect of one’s life (Tjondrone-
goro and Chua 2012), our work shows that it would be
valuable for people to collect information about their
commute to support personal reflection.

Smart home technologies, one of the more developed
aspects within the Internet of Things (IoT), has already
introduced new ways of providing personalised infor-
mation to its residents. Smart home ecosystems, such
as Apple HomeKit and Google Home, combine a num-
ber of devices to streamline domestic life. For example,
smart thermostats can be controlled remotely and
auto-adjust based on one’s proximity to the home.
Smart security cameras offer cloud storage services
where historic security footage can be accessed and
shared. Smart appliances, like fridges, connect to the
Internet and allow for the sharing of messages for family
members and the remote viewing of fridge contents by
way of a camera.

At an even larger scale, smart cities offer opportunities
for the usage of vast amounts of individual data at a col-
lective level. A smart city is a complex ecosystem made
up of many aspects, including human aspects (social
capital, lifestyle), institutional aspects (urban planning,
governance, communities), and technology aspects (sen-
sors, data analytics) (Roche and Rajabifard 2012; Lea
2017). Information-gathering devices deployed in public
spaces, can gather, aggregate, and regulate information
from many city services, including lighting, parking,
traffic and waste management, citizen engagement,
safety and security. The data generated from such devices
around us is then analysed to draw actionable and mean-
ingful insights for streamlining and making city oper-
ations better, in turn improving the quality of life for
its smart citizens.

While we recognise the success of smart cities is con-
tingent on institutional aspects and technology aspects,
from an HCI perspective, the human aspects stand out
as equally, if not more, critical for the transformation
of cities. First, user-generated content empowers citizens
as both producers and consumers of local information.
Citizens then act, in a way, as sensors, where they pro-
vide their real-time information about their spatial
experiences: recording and sharing personal memories,
reporting on inefficiencies and problem areas within
the city, or rating the services provided in different
locations (Roche and Rajabifard 2012). Second, making
citizens ‘smart’ requires teaching, encouraging, and
changing the attitudes of residents (Lea 2017). This
includes sharing the benefits of smart cities via public
engagement discussions and campaigns. Yet, the more

traditional ways of public town halls are less effective,
as residents seek convenient, digital ways of providing
their feedback. Lastly, in order for community engage-
ment and attachment to occur (a key aspect of digital
placemaking), mobility is essential. In urban cities
where people are dependent on travelling large distances
between work and home, commuter data and traffic
combined with infrastructure have now become even
more interdependent, needing to function and collabor-
ate successfully together.

8.2. Inclusive communities through urban
narratives and public spaces

Second, we found little interest by our participants to
connect with fellow transit riders. While it may be that
our sample size of 12 participants posed a challenge
wherein it was unlikely that two participants would
ever be sharing a route together, the preference to ride
in isolation was common in our study. This presents a
challenge for digital placemaking, which relies on the
collective actions of people in shaping their commu-
nities. Many of our participants described seeing the
same people on their regular commutes either while
waiting at the same bus stop or while riding on the
same train. This emerged as an interesting theme
where co-located members of a geographic community
were not necessarily interested in connecting with others
while in transit. This suggests that while the game did not
affect people’s existing social practices of connecting with
others (or a lack thereof), people described wanting to
improve their sense of belonging within their own
defined social communities based on where they live,
and less in terms of their transit community. More
specific to the context of public transit communities,
research has suggested that social interaction between
strangers offers a valuable opportunity for producing
further engagement on transit journeys (Camacho,
Foth, and Rakotonirainy 2013a, 2013b; Camacho et al.
2015; Andone et al. 2017). Our work found that people
did not want to spend or invest the time in building
this social connection. Thus, while there may be value
in strengthening these connections, we found transit
riders did not place much value on it. The focus then
with digital placemaking initiatives may require a shift
from communities based along one’s transit and travel
areas towards communities based around spaces aligned
by common interest (e.g. geographic locations of per-
sonal meaning). People wanted to use their commute
time to connect with family members and friends already
in their social network and there was a desire to share
community information, whether it was with a single
person in their family or within their larger social
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network. As such, there exists opportunities to build on
these existing social groups to bring people and places
together.

From an HCI lens, digital placemaking offers many
opportunities for civic engagement to improve and
enrich communities. The emerging concept of the Inter-
net of Places (IoP) places value in exploring collective
experiences in urban spaces to tap into the meanings
of local places to the people who inhabit them. While
it may be the case that social interactions were not desir-
able during commutes, as we saw in our study, there is
potential in leveraging the gamification aspects with
physical public spaces rooted in the community. For
example, physical interactions with tangible artefacts
such as public displays or urban art installations can
play an important role in helping residents gain a deeper
understanding of information in the neighbouring area.
These are meaningful places to residents if located near
to their homes or workplaces. Tangible interactions
also have great potential to providing a more engaging
means of encouraging participatory activities such as
the sharing of urban narratives.

Urban narratives support the sharing of digital stories,
playfulness through gamification, and location-based
scenarios, all of which require people to contribute
through the use of their mobile devices. In addition to
user-generated stories, innovations within smart cities,
such as sensors in things (IoT) and places (IoP), have
the potential of using data to detect environmental con-
ditions. The intersection of these two streams provides a
more complete urban narrative that is likely to provide
richer, more human-centric and context-aware services.

Digital placemaking can transcend many dimensions
in cities. While we have focused on public spaces and
transit, digital placemaking can also be applied to hous-
ing, health, infrastructure, and environmental systems
(Silberberg 2013; Fredericks et al. 2015; Foth 2017). As
such, many stakeholders, including urban planners,
city officials, developers, researchers and citizens, can
contribute to the practice of improving communities.
At its most basic, sharing community information, at
the right time and place and with the relevant people,
offers an important contribution to sparking public dis-
course, connecting neighbourhoods, and nurturing a
sense of place. We also see opportunities for placemaking
through active living. Healthy living initiatives that target
chronic illnesses, mental health, obesity, and social iso-
lation can support community health and safety. Sharing
community information to create awareness around
community health programs/groups, walkable routes,
streets with bike lanes, and actively used public parks
can encourage residents to choose active lifestyles and
alternative, green ways of commuting. This in turn

may encourage residents to leverage parks and recreation
areas embedded within cities and facilitate a connected,
active community.

9. Conclusion

This article presented the study of community infor-
mation needs and the design and field deployment of a
location-based game, City Explorer, in an urban city
located in British Columbia, Canada. Our initial study
showed that people wanted location-based and time-
based information to support community awareness,
engagement, and the planning of activities within their
daily lives. These information needs informed the design
of City Explorer, a location-based game designed specifi-
cally to support city exploration and the sharing of com-
munity information along the public transit network.
Our design focused on digital placemaking: augmenting
physical places with location-specific services to create
informal, playful, and meaningful opportunities for par-
ticipation (Sun 2015; Foth 2017; Sun, McLachlan, and
Naaman 2017; Peacock, Anderson, and Crivellaro
2018). We did this in City Explorer by incorporating
location awareness to offer personalised, context-rel-
evant information; providing curated news and user-
generated content; incorporating gamification to support
play in public spaces and placemaking; and, ensuring
privacy mechanisms supported partial and anonymous
identities. These features all relate to aspects of digital
placemaking where we designed City Explorer to try
and enhance players’ feelings of connection to infor-
mation and other people around them, where both tied
to locations and notions of place. Through our field
study, we found that urban residents discovered an inter-
est in learning and tracking their personal commuting
patterns and routines, especially when done automati-
cally with no interaction from their end.

Overall, we found that through playful design, LBGs
can improve the experience for urban residents by track-
ing routine commutes via personal smartphones.
Through this, it not only offers valuable data to help
with personal data reflection but can also provide vast
amounts of citizen data to offer a broader picture of
the city, such as real-time information about traffic, con-
gestion, and transit delays. Second, including the rou-
tines and patterns of movement of residents through
the transit network can be helpful in designing smart
city infrastructure developments, including ‘smart net-
works’ for ICT and ‘smart mobility’ for transportation
and logistics. Third, LBGs support digital placemaking
by allowing residents to interact with their physical sur-
roundings and to identify places of interest as they tra-
verse public spaces. This offers value in tapping into
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the meanings of local places to the people that inhabit
them. Of course, LBGs are not the only technology
that is able to support digital placemaking. Our work
has provided new knowledge of how LBGs can do this,
with the recognition that other technologies may be
able to similarly support digital placemaking, perhaps
in different and valuable ways.

Lastly, we reflect on how City Explorer would need to
be expanded if it were to be used by people outside of the
working demographic that we studied. Our demographic
had amedian age of 27, thus, thosewho aremuch younger
or older than this median may offer additional perspec-
tives as to what kinds of community information they
would find valuable to support community awareness
and placemaking. Our participants played one specific
transit game, City Explorer, with afixed set of gamemech-
anics and structure. There is a chance that some of our
results are tied in particular to the game and the way it
was designed. For example, if different game mechanics
were utilised, it could be the case that participants may
have appreciated competing with other players for points
more. Future work should consider such possibilities and
explore different gamemechanics. For example, given the
benefit that participants found for using their transit data
for personal reflection, one could consider game mech-
anics that reward users for such reflection (e.g. points
for comparing transit usage over time, points for increas-
ing transit usage compared to driving a car). One could
also consider different incentives for gameplay where
they move beyond leaderboards (like the one we pro-
vided) towards peer recognition for community engage-
ment and improvement. Further studies are needed to
evaluate these ideas with demographically diverse groups
of participants over extended periods of time.

Given our studies represent a small sample conducted
over a short period of time (two-four weeks in duration
each), there are opportunities for future studies to be
conducted involving a longer-term study over months
or years where researchers can observe and interact
with people in their real-life environment. Such studies
would allow one to more deeply understand the nuances
of urban residents’ technology usage, and issues around
adoption or adaptation of a technology. This should cer-
tainly be considered a caveat of the work and suggests
further exploration of longer-term use to understand
routines of persons in smaller rural communities, with
mixed cultures, and diverse income levels.
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