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Abstract 

This doctoral work aims to explore how working professionals living in urban cities want 

to gain location-specific knowledge of their community through technology. While 

previous research has explored location-based systems and urban informatics, much of 

the work has focused on social and community life, and systems to support it. In this 

doctoral work, my goal is to go beyond social and community engagement by exploring 

organizational routines in the home, and designing a location-based technology to put 

community information in the context of the locations in which they occur. This includes 

exploring the facets of domestic life that involves community awareness and routine 

travel via public transit in urban cities. 

This dissertation is comprised of four studies presented in a cumulative format. The four 

studies include 1) a mixed-methods study exploring the usability of city portals, 2) an 

exploratory study investigating the community information needs and routines of 

families, 3) an iterative design process that produced a community information system: a 

location-based game, City Explorer, and 4) another qualitative study that evaluated City 

Explorer by way of a field deployment.  

This work poses a critical reflection on how to design for people in urban cities and the 

role that mobile technology plays in people capturing, sharing, and viewing community 

information. Moreover, I offer a reflection on the changing definitions of community and 

the complexities that arise with the emergence of the Internet of Places and location-

sharing. I conclude with a methodological reflection on the research methods used 

throughout my doctoral work. Finally, this dissertation is addressed to HCI and mobile 

computing researchers who are interested in designing location-based technologies to 

support community awareness and engagement. 

Keywords:  Domestic Computing, Mobile Computing, Community Systems, Urban 
Informatics, Location-Based Games, Public Transit 
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Chapter 1.  
 
Introduction 

With increasing costs of living in the city and public transit widely available, many 

families choose the more economical means of living in suburbs and traveling to the 

urban centre only when needed. As a result, working professionals often rely on public 

transit to commute to and from work and home. My focus in this dissertation is on 

understanding the challenges working professionals face in maintaining an awareness of 

activities within their neighbourhood, such as community events, new developments, 

and city services, and how technology can be designed to support this awareness.   

Many communities have developed a set of practices that represent connectivity 

and solidarity with others (Biagioni et al., 2009; Evans, 2013). However, the idea of 

community is constantly changing, as people continue to experience, adapt, and shape 

the world around them. Community life has been transformed from traditional family 

dinners to more collective social activities outside of the home (Quan-Haase & Wellman, 

2004). The growth of usage in social media tools, such as Twitter, Instagram, and 

Facebook have led to studies of how such popular tools can be incorporated into 

community systems. As a result, researchers have explored a variety of tools to focus on 

increasing community engagement and participation. Of these tools, my dissertation 

focuses on traditional paper-based systems and online tools (e.g., city portals) that 

people look to for information about city services and local news. I also focus on 

exploring organizational routines in the home to understand how working professionals 

capture, share, and view information with their family members, be it paper or digitally-

based. Lastly, I explore the design and evaluation of a location-based game that tries to 

incorporate aspects of social networking with the placement of community information in 

the context of the locations in which it occurs. 
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To set the scene, I begin this chapter with an overview of urban informatics and 

location-based technologies to establish some context around the research space. I 

follow with descriptions of my research problems and objectives and conclude with an 

organizational overview of chapters in the dissertation. 

1.1. Research Context 

This dissertation is focused on understanding community information needs and 

routines for working professionals living in a large, urban city and designing mobile 

technologies to support them. This area of research fits into the broad categories of 

human-computer interaction (HCI) and computer-supported cooperative work (CSCW). 

The Association for Computing Machinery (ACM) defines HCI as “a discipline concerned 

with the design, evaluation and implementation of interactive computing systems for 

human use and with the study of major phenomena surrounding them” (Hewett et al., 

2009). From a computing perspective, the entire experience between the human and the 

computer, including how information is presented to users and their interactions with 

such information and the computer falls within the umbrella of HCI (Dix et al., 2003). The 

interdisciplinary field of HCI involves understanding who will use the interfaces, how they 

will use them, and ensuring they are effective for its purposes. 

Within the fields of HCI and CSCW resides an area of research called urban 

informatics. Urban informatics is defined as the intersection of people, places, and 

technologies within cities (Foth, Choi, & Satchell, 2011). The field of urban informatics 

encompasses several core research areas, including urban narratives (digital stories) 

and urban spaces (neighbourhood exploration) (Foth et al., 2011; Foth, Choi, & Satchell, 

2011; Grasso et al., 2006; Schroeter & Foth, 2009). My area of focus surrounds urban 

participation (community engagement); specifically, I am interested in exploring how 

technological innovation can inform the tools, methods, and practices of community 

participation. Here I study how people naturally use existing technologies while moving 

through their city to find and share community information, where there is a real need 

and desire to learn more about the events happening in one’s neighbourhoods. I focus 

on understanding how community life has become intertwined with domestic life and 
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introduce new ways for people to learn about events outside of the home as they move 

throughout the city. 

Domestic life is frequently concerned with awareness of the happenings and 

activities within one’s community (Kim & Kleinschmit, 2012; Neustaedter, Brush, & 

Greenberg, 2009). For example, family members may want to know about upcoming 

events, share ideas concerning their neighborhoods, or participate in petitioning the city 

for added services. Adults of a household may also want to know about upcoming local 

elections or development proposals for new buildings or shopping centres near the 

family home. Traditional, tangible artefacts, such as address books, calendars, letters, 

bills, and newspapers, are routine components of family life (Neustaedter & Brush, 2006; 

Swan, Taylor, & Harper, 2008). Systems, such as the Whereabouts Clock (Sellen, 

Eardley, Izadi, & Harper, 2006), have been studied to explore how they can support 

coordinating and planning family activities (Brown et al., 2007). While this dissertation 

does discuss common practices of how families interact and use tangible artefacts and 

systems as part of their everyday lives, my focus is not on exploring how families 

communicate with each other and organize activities within the home, which has been 

widely studied (Neustaedter et al., 2015; Pan et al., 2015). Rather, emphasis is placed 

on exploring the aspects of domestic life within the context of location outside of the 

home, where people routinely move throughout their day. With that in mind, when 

considering how people move around the city as part of their routines, it is important to 

distinguish between “space” and “place” as location is integral to the core of my 

research.  

Within the field of HCI, the distinction between space and place was first 

highlighted over two decades ago, where space was articulated as our spatial 

experiences and finding more than just navigating our way to places (Harrison & 

Dourish, 1996). Space includes the areas people travel and is defined by routes 

between places (Gazzard, 2011). Places, on the other hand, expressed our encounters 

with specific locales, such as pre-defined buildings and signs people encounter while 

walking through a space (Dourish, 2006; Gazzard, 2011). Today, this distinction remains 

critical to make, especially with mobile technologies offering access to location-specific 

information, and everyday technology becoming smaller, embedded, and accessible 
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anywhere (Foth, Choi, & Satchell, 2011). Our sense of place is changing, and location-

based mobile games and geo-location make it possible for users to tag photos, videos, 

and posts to social media (Gazzard, 2011). As we will see, working professionals in 

urban cities often rely on a number of tools on their mobile phones while they move 

between locations such as home and work. When doing so, they engage in a number of 

passive and active activities, many of which require location-sharing services on their 

mobile phones. 

Location-based systems offer people contextual information, where location is 

the core of the product, such as Google Maps. Usage of these systems for location-

sharing is often purpose-driven (Tang et al., 2010). Location-based systems also offer 

information based on a user’s current location, as seen with applications such as Yelp, 

where people provide reviews about restaurants and businesses visited. Such systems 

support the sharing of people’s community experiences (Carroll, Hoffman, Han, & 

Rossman, 2015) where location-sharing was often socially-driven (Tang et al., 2010). My 

work explores a hybrid of these uses for location-based systems, where there exists an 

opportunity for mobile technologies to connect public transit commuters with community 

information. Transit rides offer an interesting opportunity within which social behaviours 

can be explored, including personal routines, interactions with others, and awareness of 

events within a community. My research more deeply explores how people moving 

within a community via public transit experiences the world around them, and how such 

experiences strengthen awareness and engagement via information sharing and 

discussion. Overall, this research provides a solid foundation for understanding how 

location-based community systems offer the technological means to support awareness 

amongst public transit riders and to support them in exploring the communities in which 

they live and travel.  

My research builds on the existing literature to extend and provide research that 

is focused on the design of location-based community information systems that can 

support public transit commuters who live in a large, metropolitan city. The routines of 

such commuters as they travel through everyday places are of interest as their 

experiences can be highly nuanced. That is, as they travel to and from work on an 

expansive transportation network that spans across multiple suburbs (and communities), 
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the incidental meanings and experiences evoked by the places they travel through can 

be valuable as it is associated with location. I am interested in the social behaviors of 

individuals who share similar bus or train routes and exploring how a location-based 

system can help people access and share community information and explore places 

while traveling spaces. 

I am approaching this research through an HCI lens that is focused on location-

based mobile technologies to support domestic community information needs and 

routines. My research falls at the intersection of three related bodies of work. I am 

building on existing research on urban informatics, which has focused heavily on playful 

civic engagement and communication with local government agencies. I am also 

drawing on a smaller body of work around routines and practices amongst families and 

community information. Finally, by applying a lens through location-based games, I 

explore how technology can provide working professionals who take public transit with 

location-based information as they travel throughout their community. 

1.2. Research Questions 

This dissertation explores the overarching research question: How do working 
professionals want to gain location-specific knowledge of their community 
through technology? To address this question, I have divided it into five sub-questions.  

The first question explores what I felt initially was an important focus: the 

challenges people face when finding community information on city portals (websites 

with access to online services). Given the wide demographic of people living in urban 

cities, I chose to start broad and study a sample of urban residents between the ages of 

19-60, including university students and working professionals. Working professionals 

are individuals who fall within the age group of 21-55 and hold full-time jobs. This 

enabled me to explore the varying needs of people who relied on city information and 

services and to identify a target demographic upon which I could focus on. 
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Research Question 1: What challenges do urban residents encounter when 
searching for community information on city portals using desktop and mobile 
devices?  

Cities have recently begun to use web portals to support information-seeking 

tasks, such as finding information about community recreation centres, public parks, and 

paying taxes (Grenslitt, 2012; Zappen et al., 2008). While there is a wealth of literature 

that explores how to design for web and mobile devices (Lal, 2013; Lidwell et al., 2015), 

it is still unclear if and how this knowledge applies to government websites that contain 

vast amounts of information being shared to a wide range of people that live within the 

city. As such, this gap in current research offers an opportunity to explore how people 

currently access and navigate this information, and understand the challenges they face 

while doing so. 

The second question focuses my research towards a narrower demographic of 

urban residents: working professionals. By becoming more granular with my study 

demographic, I could then focus on gathering a richer understanding of their needs, 

including effects of full-time employment, routine work schedules and commutes, and 

domestic life. We thought working professionals would be valuable to study because 

they represented individuals who had established roots within their communities and had 

a vested interest in various aspects of urban living, such as employment, transportation, 

and land use and development. They were often responsible for maintaining a 

household and relied on city services for transit, recreation, and education. We were 

especially interested in the everyday life experiences of working professionals who had 

been living in their cities for a minimum of five years, were established with a social 

network and routines, and contributed to the urban ecosystem through employment and 

taxes. This research question explores the types of community information such working 

professionals are interested in learning about and how they acquire this information. 

Research Question 2: What types of local community information and 
services do working professionals want to know about and what are their routines 
around acquiring this information?  
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Existing digital tools encourage people to participate and maintain a sense of 

interest within their communities, whether it is via their websites, traditional news media, 

social media tools, or mobile applications (Elliot, Neustaedter, & Greenberg, 2005). 

There is an abundance of information available to support domestic life, all accessible 

via the Internet, local newspapers, and local television or radio news stations. Yet, each 

person’s community information needs may vary and their routines around acquiring this 

information are not well documented. It remains unclear as to what types of local 

community information and services people truly want or need to know about and how it 

applies to the routines of their domestic life.  

The third research question explores the challenges working professionals faced 

in handling such information. Here, I was interested in understanding how people 

currently used existing technologies to find, retrieve, and share community information 

and the challenges they faced while doing so.  

Research Question 3: What challenges do working professionals face in 
finding, retrieving, and sharing local information and services with others in the 
community?  

Within the field of HCI, there is a large body of literature that has studied the 

social aspects of information technology and how it can contribute to more awareness 

and activeness within communities (Grasso et al., 2006; Schroeter & Foth, 2009). While 

domestic computing has afforded us with digital ways to have community information 

and services available at our fingertips, there remain challenges that hinder people from 

accessing and sharing such information or even becoming active with others within their 

communities. My research explores these challenges further to better understand how 

mobile technologies can help address them. 

The fourth question narrows the focus to working professionals who were public 

transit commuters, and considers the design of a mobile technology to facilitate 

communication of this information. Given my collaboration with TransLink, the transit 

authority in the Greater Vancouver Regional District, I further refined my demographic to 

working professionals who relied on public transit. This enabled me to focus on 

gathering richer insights into the behaviours and daily routines of this specific group. 
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Research Question 4: How can we apply an understanding of working 
professionals’ local community information needs and routines to the design of a 
mobile technology that allow users to capture, share, and view location-specific 
information?  

Recent work in the field of mobile technologies has explored the capture and 

presentation of location-based information for families (Inkpen, Taylor, Junuzovic, Tang, 

& Venolia, 2013; Pang, Neustaedter, Procyk, & Riecke, 2015). Family communication in 

general has shown what technologies people prefer for communicating amongst family 

members (Grinter & Eldridge, 2001; Neustaedter et al., 2006). In the past, studies have 

shown that information related to one’s personal tasks (location-based reminders) and 

personal stories (location-based stories) has been valuable where location often 

provided indirect cues for other information. My research focuses on applying an 

understanding of local community information needs and routines to the design of a 

mobile technology that public transit commuters use. 

Finally, the last research question explores the usage of mobile technologies to 

support public transit commuters’ community information needs and routines. Here, my 

target population was further screened to fall within a subset of working professionals 

between the ages of 23-35 as there was a higher predisposition for this age group to be 

daily users of public transit for work commutes.  

Research Question 5: How will working professionals who ride transit use 
a mobile technology that is specifically designed to support the capturing, 
sharing, and viewing of location-specific information?  

Few studies exist on documenting how working professionals will use a mobile 

technology while using public transit to travel throughout the day. An overview of existing 

family communication work reveals that location-based applications that supported 

awareness of family members’ current locations contributed to a sense of identity as a 

family (Brown et al., 2007). Prior studies also show the need to provide location-based 

information to people depending on their context as individuals behaved differently when 

using a service in varied locations, times, or circumstances (Church et al., 2007). In this 

dissertation, I aim to use information gathered from deploying a location-based 
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technology with working professionals as they travel via public transit. I offer 

considerations for the design of future urban informatics systems to provide community 

awareness with considerations of how such awareness can support domestic life 

activities. 

1.3. Research Objectives 

The primary goal for this dissertation is to provide a foundation for 
understanding how working professionals want to gain location-specific 
knowledge of their community through technology. To achieve this goal, I seek to 

address the following objectives, where each maps to a research question as noted. The 

research objectives are met as part of this cumulative thesis. 

Research Objective 1: Understand the challenges urban residents 
encounter when searching for local community information and services on city 
portals using desktop and mobile devices. To address Research Question 1, I 

conducted a mixed-methods study using a standardized usability questionnaire and 

semi-structured interviews with 44 participants in the Greater Vancouver Regional 

District. The details of this study are described in Chapter 3. This work is published as: 

Carolyn Pang, Carman Neustaedter, Jason Procyk, and Bernhard E. Riecke. 

2015. A comparison of visual and textual city portal designs on desktop and 

mobile interfaces. In Proceedings of the 41st Graphics Interface Conference (GI 

'15). Canadian Information Processing Society, Toronto, Ont., Canada, Canada, 

211-218. 

Using a standardized usability questionnaire, I evaluated how 44 participants 

completed a set of twelve tasks, measuring three aspects: effectiveness, efficiency, and 

satisfaction. Results from this study revealed users found the wealth of information on 

city portals difficult to navigate, resulting in their infrequent visits to their own city portals. 

A personalized approach was desired, where contextually-relevant tasks could support 

purposeful, routine tasks, such as paying property taxes and looking for community 

events. Lastly, results showed that surfacing information selectively to people at a 
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relevant time and place based on patterns of use and location could enable people to 

find and leverage community information during their daily routines. 

Research Objective 2: Understand the types of local community 
information and services working professionals want to know about and what 
their routines are around acquiring this information. To address Research Question 

2, I conducted an exploratory study using diaries and semi-structured interviews with 18 

families in the large, urban centre of Greater Vancouver. The details of this study are 

described in Chapter 4. This work is published as: 

Carolyn Pang, Carman Neustaedter, Jason Procyk, Daniel Hawkins, and Kate 

Hennessy. 2015. Moving towards user-centered government: Community 

information needs and practices of families. In Proceedings of the 41st Graphics 

Interface Conference (GI '15). Canadian Information Processing Society, 

Toronto, Ont., Canada, Canada, 155-162. 

 Employing a 3-week diary study and semi-structured interviews, I explored what 

community information families were interested in, how and when they acquire it, and 

what challenges they face in doing so. Results from this study revealed two main types 

of community information that people were interested in or needed to know about: 

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 community and how it was changing where 

people often did not even realize they were interested in the information before they saw 

it. The latter was used to plan family activities within one’s community. People routinely 

used curated information sources (both tangible and digital) to discover this information 

(if they were even able to discover it). People also often waited for information to come 

to them, rather than seeking it out.  

Research Objective 3: Understand the challenges working professionals 
face in finding, retrieving, and sharing local community information and services 
with others in the community. As part of the same exploratory study listed in Objective 

2, I found several challenges that people encountered when searching for information 

about community events or activities for their children. Community information was 
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needed to inform adequate household planning. Yet the study revealed that people 

found it difficult to find the information online when at home. People still relied on the 

affordances of paper-based media, as it provided them with unique ways to read, post, 

and share information about their community. Yet the amount of information available 

through traditional channels, such as television news, online news aggregators, and 

printed local newspapers made it challenging to organize the information, save it for 

further reference, and share it with others in the family. 

Research Objective 4: Use the understanding of working professionals’ 
local community information needs and routines to inform the design of a mobile 
technology that allows public transit commuters to capture, share, and view 
community information. To address Research Question 4, I applied the findings from 

Objectives 1, 2, and 3 and designed a mobile transit game called City Explorer. I chose 

to design a mobile transit game for several reasons. First, gamification offers the tools to 

encourage people to be involved, by leveraging fun, competition, and rewards. Second, 

gamification has been shown to influence human behaviours in relation to participatory 

governance, tourism, culture, and education. Lastly, a mobile game offered substantial 

new opportunities to rethink ways in which people engaged with others in their 

community. For these reasons, I designed City Explorer, a location-based game that 

enables transit riders to explore areas of the city during their travels (Figure 1). The 

details of this work are included in Chapter 5, along with a late-breaking work paper 

published as: 

Carolyn Pang, Rui Pan, Stephanie Wong, Carman Neustaedter, and Yuyao Wu. 

2017. City Explorer: Gamifying Public Transit Trips While Exploring the City. 

In Proceedings of the 2017 CHI Conference Extended Abstracts on Human 

Factors in Computing Systems (CHI EA '17). ACM, New York, NY, USA, 2825-

2832. 
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Figure 1: City Explorer with map, leaderboard, and challenges game features 

As part of this work, I first sketched ideas for system features before working on 

the system design using wireframes and interactive mock-ups. This was completed in 

collaboration with my academic supervisor and fellow graduate students. Together, we 

iterated on the design and technical development to create a high-fidelity prototype of 

City Explorer. The final game encourages the sharing of user-generated content related 

to people’s transit trips. It also offers incentives for people to explore the city, with 

bonuses for doing so collectively with others on a similar route. In turn, players collect 

game points which can be redeemed for tangible prizes from the transit authority (e.g. 

bus tickets or monthly credit for transit passes). 

Research Objective 5: Evaluate the mobile technology to understand how it 
supports public transit commuters’ abilities to capture, share, and view location-
specific community information. To address Research Question 5, I investigated the 

deployment of City Explorer for a period of four weeks with working professionals who 

take public transit. This work is under submission for publication as: 

  



 

13 

Carolyn Pang, Rui Pan, Carman Neustaedter, and Kate Hennessy. 2019. City 

Explorer: The Design and Evaluation of a Location-Based Community 

Information System. In Proceedings of the SIGCHI Conference on Human 

Factors in Computing Systems (CHI '19). ACM, New York, NY, USA (In 

Submission). 

The goal of this study was to understand how public transit commuters would use 

the system and to gain insight into whether the design would enhance the transit 

experience while offering new ways to capture, share, and view location-specific 

community information. During the study period, 12 participants were asked to play the 

game during their transit commutes, complete a weekly survey, and take part in a series 

of semi-structured interviews that I conducted at the end of third and fourth weeks. The 

results showed that people valued an increased awareness of their commutes where 

they could view community information that was factual rather than opinion-based. 

Findings from the evaluation of City Explorer provided guidelines as to how to best 

design a mobile technology for sharing location-based community information. 

1.4. Organizational Overview 

This section provides an overview of the research presented over the following 

seven chapters. Each study in this doctoral work held its own research questions and 

offer its own contributions at their time of writing; collectively, the accumulation of the 

work I conducted aims to deepen our understanding of how working professionals want 

to gain location-specific knowledge of their community through technology. 

In Chapter 2, I start with a literature review of urban informatics and location-

based games. I begin with the motivation for this work, which is supporting public transit 

commuters in their needs and routines for community information. I conclude with a 

review of existing community systems and location-based games. 

In Chapter 3, I present a mixed-methods study that compared the usability of 

visual and textual city portal designs on desktop and mobile interfaces (Research 

Objective 1). The results from this study showed an opportunity to surface information 
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selectively to a user at a contextually-relevant time and place based on patterns of use 

and location. 

In Chapter 4, I present a qualitative study that explores the community 

information needs and practices of families (Research Objectives 2 and 3). The results 

from this study showed that location-based information in their environments triggered 

people to want to know more about their community while time-based information helped 

people plan family activities.  

In Chapter 5, I share the sketches, personas, scenarios, and wireframes 

conducted to inform the design of a location-based game, City Explorer. I conclude the 

chapter with a paper that describes the design of City Explorer based on the findings 

from the first and second studies in this dissertation (Research Objective 4).  

In Chapter 6, I present a qualitative study that evaluates a 4-week field 

deployment of City Explorer (Research Objective 5) with 12 working professionals who 

routinely take public transit in the Greater Vancouver Regional District, in British 

Columbia, Canada. The study offers a discussion around how future location-based 

technologies can be designed where community information surfaced at the desired 

points before, during, and at the ends of their commutes. 

In Chapter 7, I offer a discussion of the overall study implications based on the 

four research papers. This includes exploring the design requirements of a mobile 

technology that supports public transit commuters in capturing, viewing, and sharing 

community information as they travel throughout the city. I conclude the dissertation with 

a list of research contributions, a reflection of my cumulative work, limitations, and future 

work opportunities. 
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Chapter 2.  
 
Related Work 

In this chapter, I present background information on the emerging field of urban 

informatics and discuss several community systems developed as part of this field of 

study. My goal is to provide the reader with background knowledge on my research 

area. I begin by first defining community and social capital to set the foundation for 

understanding the impacts of technology. Second, I outline literature on how ICT has 

supported communities, introducing the field of urban informatics and making the 

distinctions between the fields of community informatics and social informatics. Third, I 

explore prior literature on space and place, leading into the motivations behind the use 

of location-based applications and its impact on social capital. Lastly, I delve into prior 

work that studied domestic life, presenting the opportunities to explore how ICT can be 

used to extend social interactions outside of the familial network and into communities. 

Specifically, I identify the gap in knowledge where we can explore the use of a location-

based game to support social interactions, to explore public places, and to enhance the 

transit experience. 

2.1. Community and Social Capital 

People are at the core of cities and form part of the technological and social 

context in which communication processes occur (Foth et al., 2011). This rise in urban 

population in the developed world is further changing with the increases in Internet use 

since the 1990s, where connectivity through technology is a daily activity (Huysman & 

Wulf, 2004). Ongoing research into the tools, methods, and practices of participation 

enabled by technological innovation continues. We have also seen a large body of 

literature that has studied the social aspects of technology and how it can contribute to 
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more awareness and activeness within communities (Grasso et al., 2006; Schroeter & 

Foth, 2009).  

Mobile technologies have also provided new ways for people to engage with 

each other in their community, changing the social practices and routines (Bilandzic et 

al., 2008, Churchill et al., 2003, Fortin et al., 2014). In turn, drivers can choose to take an 

alternate route, avoiding lengthy traffic situations. Here, we see that the availability of 

real-time information is transforming the way we perceive, understand and subsequently 

interact within urban communities as knowledge can be obtained and acted on almost 

immediately.  

2.1.1. What is a Community? 

Community is a broad term for a variety of social arrangements, including 

community of practice, community of interest, social communities (e.g., Facebook, 

Twitter, etc.), and neighborhood communities (Carroll & Rosson, 2013). People 

construct community symbolically where members of the group have something in 

common with each other and this shared interest distinguishes them in some way from 

other possible groups (Cohen, 1985). For example, people linked together by religious 

belief may be referred to as the ‘Catholic community’ or the ‘Christian community’. 

Another view suggests community may be a geographically shared place, such as the 

‘Vancouver community’ or the ‘Montreal community’ (Willmott, 1986). Yet another 

perspective argues that it is the nature of the social relationships that forms the more 

significant aspects of community (Lee & Newby, 1983). Here, the physical proximity 

between people does not form a community as people living nearby to each other does 

not necessarily mean they interact with each other as neighbours. As we can see, 

community can be defined differently within the social sciences, often explored alongside 

theories of social capital and social networks. 

Within HCI, one of the earliest studies of community and ICT was that of the 

Blacksburg Electronic Village (BEV), an online community launched in 1993 to link the 

entire town of Blacksburg, Virginia. This was an early example of a web-based 

community-oriented network, demonstrating new concepts for online community 
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information to transform daily life in Blacksburg (Carroll, 2005). Introducing a technology 

and persuading residents to use it requires a nuanced understanding of place and its 

relationship to the community and social practices (Taylor et al., 2008). Community has 

little to do with just a person’s geographical location, but much to do with the social 

construct (Taylor et al., 2008). 

2.1.2. Communities, Social Capital and Technology 

The concept of social capital was introduced by sociologists and political 

scientists and has gained importance in several research areas, including organizational 

and management sciences. Social capital is defined as the network ties of goodwill, 

mutual support, shared language, shared norms, social trust, and a sense of mutual 

obligation that people can derive from (Huysman & Wulf, 2004). More broadly, social 

capital can be 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). ICT 

can foster different social capital within communities. For example, technologies can 

enable communication among geographically-separated people (Chua, Forghani & 

Neustaedter, 2017; Pan et al., 2017; Singhal et al., 2017), build trust within social groups 

(Pang et al., 2013), and maintain social relationships with infrequent personal contacts 

(Ackerman et al., 2004). However, while some researchers argue that ICT positively 

influences social capital, others state that the Internet has negative influences on social 

capital, including infrastructures that do not support or create a sense of community. 

One perspective argues that the decline in social relationships is intertwined with 

a decline in collective social activities, such as family dinners (Quan-Haase & Wellman, 

2004). Additionally, the quality of the communication through ICT can weaken, especially 

when people are communicating with weak ties and strangers (Kraut & Burke, 2015). An 

opposing perspective argues that community life is not lost but instead has been 

transformed (Quan-Haase & Wellman, 2004). Research has shown that people continue 

to socialize but the interactions have moved from local community involvement to 

geographically-dispersed family and friends (Fischer, 1992; Wellman, 1979, 1999). 

Computer technologies have played a role in fostering social capital within communities 

through enabling communication asynchronously and building trust within social groups 
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(Ackerman et al., 2004). Despite these differing perspectives, the ubiquity of ICT, 

including mobile devices and location-sharing services, continue to increase in 

popularity, demonstrating that people support and adopt the pervasiveness of computer 

technologies. This is further supported with the increasing popularity of community 

groups (schools, churches, hobbyists, etc.) using ICT tools such as informatics systems 

to stay connected and to cultivate a sense of community.  

2.2. Supporting Communities with ICT  

Several research areas soon emerged from the earlier work conducted on 

community networks, including many informatics systems. Some systems included 

public displays, others leveraged the success and affordances of social media, while, 

more recently, others have begun to incorporate mobile technologies. I explore this 

related work next. 

2.2.1. Informatics: The Intersection of People, Places, and 
Technologies  

The boundaries between community informatics, social informatics, and urban 

informatics are blurred. Community informatics is the application of ICT to enable 

community processes (Gurstein, 2000). It can be further described as studying the 

impact of using information and communication technology on the socio-cultural and 

economic development of communities (Gurstein, 2000). For example, ICT can be used 

to overcome excluded populations within communities (e.g. digital divides). Digital 

divides may exist between cities and rural areas, between educated and uneducated 

communities, or even between developed and developing nations (Gurstein, 2000). 

Here, researchers are interested in understanding the impacts ICT have on such 

communities.  

The concept of social informatics examines the social aspects of computerization 

(Kling, 1999). Social informatics researchers focus on the social consequences of the 

design, implementation, and use of ICT (Sawyer & Rosenbaum, 2000). For example, 

social media tools have become more pervasive, resulting in the need to understand the 
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online interactions between people using such tools. Studies of online communication 

have even focused on how people use social media to construct certain identities (Kling 

& Star, 1998). Prior work has also evaluated how Facebook groups were used within 

neighborhoods to share information about various topics, such as events, activities, 

causes, services, and facts (Lopez & Butler, 2013). Rather than focusing on the 

technologies, research in this area focuses on understanding the forms of engagement 

social informatics systems produce.  

Although related to community informatics and social informatics, urban 

informatics can be differentiated into a field of study of its own. Urban informatics is 

defined as the use of information and communications technology (ICT) to better 

understand issues affecting everyday lives of citizens within metropolitan areas (Foth, 

2009). Specifically, it is concerned with the impact of technology, systems and 

infrastructure on people in urban environments (Foth, 2009). This field is interdisciplinary 

in that it is the study of the intersection of people, places, and technologies within cities: 

the social (new media, communication studies, cultural studies, etc.), the urban (urban 

studies, urban planning, architecture, etc.), and the technical (computer science, 

software design, human-computer interaction, etc.) (Williams, Robles & Dourish, 2009). 

For example, urban informatics researchers are interested in studying the changes in 

participation within a community, where researchers explore how public screens are 

used by passersby to share their opinions (e.g., Agora2.0, Vote As You Go, Discussions 

in Space). It can also include understanding the role of social networking and civic 

engagement, where collocated residents use social media tools to communicate and 

interact to exchange information between residents (Foth, 2009). Yet another 

opportunity is exploring how to augment urban spaces with new media and location-

based tools (Foth et al., 2011). For example, digital stories and mobile games can enrich 

community engagement. 

One of the earliest studies of how the Internet supports community was that of 

Netville, a newly-built neighbourhood of detached homes in a suburb of Toronto, 

Canada. Netville was comprised of 64 connected homes equipped with a broadband 

high-speed local network (Hampton & Wellman, 2000; Hampton, 2001). Studies of this 

neighbourhood showed that always-on access to the Internet could be used to increase 
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social capital and the connectivity of local social networks, even demonstrating that the 

Internet increased contact with weaker ties (Hampton & Wellman, 2003; Hampton, 2001; 

Hampton & Wellman, 2000). 

An example of an urban informatics system is CityFlocks (Figure 2), a mobile 

web application, designed to better understand how people accessed local knowledge 

from residents about services and places in the city (Bilandzic et al., 2008). Researchers 

collected detailed information about people’s practices and explored how people 

navigated city information along with any obstacles they had in doing so. The study 

revealed that users adopted two approaches when trying to locate information about the 

city: direct social navigation and indirect social navigation. The direct social approach 

was avoided as users reported feeling uncomfortable talking to a stranger. Users were 

also unsure if they would be interrupting them. The indirect social approach was 

preferred as users could read comments left behind by others without feeling as though 

they were burdening others. 
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Figure 2: CityFlocks enables users to reach local residents. From CityFlocks: 
Designing social navigation for urban mobile information systems, by Mark 

Bilandzic, Marcus Foth, and Alexander De Luca, 2008, 
DOI=http://dx.doi.org/10.1145/1394445.1394464.  

Given the breadth and overlap amongst the studies of community, social, and 

urban informatics, it is not my intention to cover all aspects of these areas, but to draw 

on the literature most relevant to my research interests. By doing so, I highlighted the 

opportunities to explore the intersection of these fields where we can stand to gain 

knowledge in how social behaviors may change using mobile technologies to connect 

with others in urban communities. This is not to broadly state that mobile technologies 

have a social impact on cities – this is already known (Hampton & Wellman, 2000; 

Hampton, 2001; Lopez & Butler, 2013; Masden et al., 2014; Foth, 2009; Foth et al., 

2011).  

2.2.2. Public Displays and Community Systems 

Public displays of information already play a prominent role in community life. We 

see road signs, billboards, and bus timetables throughout the city. Traditional (paper-

based) community bulletin boards have been shown to support communities and culture 

(Fortin, Neustaedter, & Hennessy, 2013). Community systems can be loosely described 
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as information and community technology (ICT) that enables urban residents to interact 

with other residents, visitors, and local government. Many of the earlier community 

systems developed explored interactive public displays as a possible solution for people 

to learn more about the area. Public displays are large ambient information displays in 

public settings (Huang, Koster, & Borchers, 2008).  

Deploying interactive displays in community areas have often been well received, 

as such, these technologies have been evaluated as ways to share information similar to 

traditional noticeboards. One of the earliest interactive displays, the Wray Photo Display 

(Figure 3), was deployed in 2006 in a village hall (Taylor et al., 2008; Taylor & Cheverst, 

2010). Residents and visitors could write their feedback in a comments book. Some 

comments related to the types of content people wanted to see, especially historical 

photos of the village. Following this initial deployment, the display was moved to a village 

shop in 2007, where it served as a probe for learning about the community and the 

villagers’ use of the display. This included collecting user-generated content and logging 

interactions. Focus groups were held to understand issues with the existing noticeboard. 

Some issues identified by participants were the cluttered and outdated content and lack 

of immediacy and visibility of the village newsletter. Overall, the deployment of the Wray 

Photo Display integrated well into village life, suggesting that digital displays can 

consider ways to minimize maintenance, like traditional noticeboards, without approval 

or moderation. 
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Figure 3: The Wray Photo Display, deployed in a village hall. From Creating a rural 
community display with local engagement, by Nick Taylor and Keith Cheverst, 

2010, DOI=http://dx.doi.org/10.1145/1858171.1858209 

The Discussions in Space (DiS) (Figure 4) project was a large public screen that 

supported public discussion with the Brisbane City Council and Brisbane residents on 

civic topics, issues, and questions (Schroeter & Foth, 2009). DiS was designed to 

understand how in-place digital augmentation could offer opportunities for users to 

participate in matters concerning their city. A civic topic was displayed on the screen and 

residents’ feedback (using their mobile devices) on the topic displayed in animated 

speech bubbles. A desktop website was also included as part of the system architecture 

to enable secured administration and to provide a control interface for city officials to 

monitor and interact with the public discussion. DiS included a civic topic, sub-questions, 

instructions on how to send a message, user-generated messages, and a footer.  
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Figure 4: Discussions in Space (DiS) supports public discussions with city officials. 

From Discussions in space, by Ronald Schroeter & Marcus Foth, 2009, 
DOI=http://dx.doi.org.proxy.lib.sfu.ca/10.1145/1738826.1738903 

The study found that moderators should have an ability to control offensive and 

disruptive posts on public screens while still incorporating a balance of fun, playful 

messages that should not all be written off as “off-topic”. Off-topic posts can be 

motivating or inspiring for contributors to send messages and can also create a positive 

vibe in the surrounding area around the screen. DiS also demonstrated the importance 

of supporting a low barrier to entry through mobile devices, considering the wide 

audience it may attract and people who may or may not feel comfortable interacting with 

a large screen. 

Earlier studies showed that public displays helped people maintain an awareness 

of activities occurring in the community. 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 (Fortin, Neustaedter & Hennessy, 2013). Placement in well-

considered places would mean that people were more inclined to participate and 

interact. We also know that people value seeing user-generated content and being 

provided with controls to moderate content (Fortin, Neustaedter & Hennessy, 2013; 

Seeburger & Foth, 2012). People were valued as content producers, where they are 

empowered to contribute to their own community and can share their opinions with 

content owners with minimal limitations (Lopez & Butler, 2013). 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, comment, and share digital 
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information with those in our social networks. Next, I look at how social media supports 

communities. 

2.2.3. Leveraging the Affordances of Social Media 

With the immense growth of usage in social media tools, such as Twitter, 

Instagram, and Facebook, researchers have studied how such popular tools can be 

incorporated into community systems, including public displays. Twitterspace pulled 

Twitter content from community members and used an ambient display to move the 

information across large screens placed in public areas (Ryan, Hazlewood & Makice, 

2008). Moments Gallery (Figure 5) was a public display application that showed images, 

comments, and likes for photos submitted through Instagram and Facebook (Memarovic 

et al., 2013). Moment Machine (Figure 6) was a public display application that allowed 

people to take snapshots through an on-display camera and post them to Facebook 

(Memarovic et al., 2013). Studies of these displays with social media integration 

demonstrated potential for capturing snapshots of place-based communities and the 

desire to interact with public displays within it. 

 
Figure 5: Moments Gallery interface. From Social networked displays: Integrating 
networked public displays with social media, by Nemanja Memarovic, Ivan Elhart, 
Andrea Michelotti, Elisa Rubegni, and Marc Langheinrich, 2013, DOI: https://doi-

org/10.1145/2494091.2494107 
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Figure 6: Moment Machine interface. From Social networked displays: Integrating 

networked public displays with social media, by Nemanja 
Memarovic, Ivan Elhart, Andrea Michelotti, Elisa Rubegni, and Marc 
Langheinrich, 2013, DOI: https://doi-org/10.1145/2494091.2494107 

Social media tools are also valued for enabling social interactions while on the go 

(Foth, Choi & Satchell, 2011; Satchell, 2009). Facebook groups have been used 

successfully to share information about various neighbourhood topics, such as events, 

activities, causes, services, and facts (Lopez & Butler, 2013). However, people within 

communities may use platforms differently, including avoiding social media entirely. To 

explore these users, researchers have then studied newer social media systems 

designed to support communication within their online communities (Criado et al., 2013; 

Jaeger et al., 2012; Masden et al., 2014).  

One of the more recent examples of a social media system focused on local 

neighbourhoods is Nextdoor (Figure 7), a system in the US designed to connect 

residents and to support community engagement. Nextdoor was used in three 

neighborhoods located in Atlanta, Georgia (Masden et al., 2014). Semi-structured 

interviews were conducted with property owners who reported using other social media 

sites and technologies heavily. Nextdoor was valued for the ability to organize and 

archive conversations beyond what existing social media tools offered; however, 

participants found neighborhoods sometimes became too large and ended up having to 

use hand-curated email lists and Facebook groups. Additionally, security requirements 
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within Nextdoor that permitted members to join a neighborhood based on verification of 

physical address excluded those who may reside near the boundaries of a community. 

 
Figure 7: Nextdoor platform on mobile and desktop devices. From Nextdoor.com, 

2018, https://nextdoor.com/city/hughson--ca/. 

Social media offers flexibility, where people are not limited to the types of 

information and media that can be shared with others. Additionally, people were valued 

as content producers, where they are empowered to contribute to their own community 

and to share their opinions with content owners with minimal limitations (Masden et al., 

2014). Integrating popular social media tools into community systems provide a sense of 

familiarity in the user interface and features, such as photo-taking and sharing 

capabilities. People are also less likely to adopt a new tool to message or chat with 

others, instead using methods that have already become part of their routines, including 

messaging features available in Facebook and Instagram (Masden et al., 2014). As a 

result, new systems may not necessarily need to include communication features, 

instead, leveraging the tools that are already popular. 

Next, I set the scene for location-based systems by first defining two fundamental 

terms in the field: space and place. Following this, I describe how location-based 

systems have evolved to provide people with opportunities for public interaction. I 

explore the motivations behind people’s use of location-based games to better 

understand the benefits and privacy concerns related to location-sharing. 

https://nextdoor.com/city/hughson--ca/
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2.3. Space, Place, and Location-Based Applications 

In the past few 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 systems such as Smart Homes (Le Gal et al., 

2001), Smart Offices (Rocker, 2010), and Smart City (Nam & 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, 2006).  

2.3.1. The Distinction between Space and Place 

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 (1996). The key principle, “space is the 

opportunity; 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 & 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 personal meaning or attachment. 

While this distinction is initially difficult to understand, Harrison and Dourish 

(1996) provide two simple examples. First, a home (place) is where we live and usually 

has some form of social meaning and cultural understandings about roles and functions. 

On the other hand, a house (space), is the three-dimensional structure that serves to 

protect us from the outdoor elements, such as wind and rain. The second example 

frames the distinction behaviorally. A conference hall and a theatre may share the same 

spatial features, such as lighting and seating, but the behavioural expectations are 

distinct. When presenting conference papers, authors do not sing or dance because the 

behaviour would be “out of place” and not “out of space”. With the introduction and 



 

29 

growing use of mobile devices, the distinction between “space” and “place” was revisited 

ten years after its inception. Mobile devices have transformed spaces, offering people 

encounters in different social settings and contexts (Dourish, 2006). Dourish argues that 

space has become more than concerned with navigating space, but now has emerged 

as, more accurately, facilitating spatial experiences. 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, 

opportunity lies in exploring and sharing in the everyday activities that people observe 

and react to as they move around community places. I explore these location-based 

community systems next. 

2.3.2. Location-Based Community Systems 

Location-based information on mobile devices has a significant influence on user 

behaviour (Rashid et al., 2006). Some applications are location-centric, where the 

location is the core of the entire product (e.g. Google Maps, Figure 8) while others offer 

information based on a user’s current location (e.g. Yelp).  

 
Figure 8: Google Maps interface on mobile devices. From How to save Google 

Maps offline on Android and iOS devices, 2016, https://pc-tablet.com/save-google-
maps-offline-android-ios-devices/ 
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Location-based community systems aim to offer similar benefits seen in 

community, social, and urban informatics with the added dimension of contextual 

information. Such systems have been designed to support the sharing of people’s 

community experiences, aggregating community news and events, and preserving 

community heritage – all with a focus around a specific locale (Carroll, Hoffman, Han, & 

Rossman, 2015). For example, Here & Now (Figure 9) was a mobile photo-sharing 

application where people could upload a geo-tagged image and description of an object 

or activity, with a focus on celebrating the simple things that happen in everyday life 

(Carroll et al., 2015). The system differed from that of Facebook and Twitter in that it 

focused on a specific community (as opposed to a broader audience often seen in social 

media applications) and offered a lightweight way to participate in community activities. 

Here & Now was seen to broaden people’s sense of place-based interactions throughout 

the community. 

 

Figure 9: Here & Now: Add photo page (left), list of photos posted by users 
(middle), map view of photos (right). From Community informatics as innovation 

in sociotechnical infrastructures, by John Carroll, Patrick Shih, and Jessica 
Kropczynski, 2015, http://ci-journal.org/index.php/ciej/article/view/1153 

A location-based community system most similar to the system designed as the 

core of my doctoral work (City Explorer) is ZWERM, an urban participation game 

recently designed to augment community participation in urban neighbourhoods (Figure 

10). Design requirements for ZWERM were based on three distinct elements that play a 
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role in community participation: perception of a neighbourhood (subjective judgment 

about the environment), social relations (opportunistic face-to-face contact between 

people), and perceived control and empowerment within the community (actions of 

people and outcomes they are able to achieve) (Chavis & Wandersman, 2002; 

Laureyssens et al., 2014). ZWERM included large physical trees and RFID cards 

distributed across two neighbourhoods, where players were encouraged to meet and 

physically check-in. Sparrows were small wooden artifacts placed on windowpanes of 

residential homes in the two neighbourhoods, and would be activated by movement and 

the sound of whistling, earning players points in the game. Game scores were displayed, 

along with missions on a tablet that players could complete to earn additional points. The 

maps component harvested player-generated geo-spatial data, offering players points 

for instances where they marked information on a map. 

 

Figure 10: ZWERM components: Tree, Card, Sparrow, Game Score, Maps, and 
Mission Pad. From ZWERM: A modular component network approach for an urban 

participation game, by Thomas Laureyssens, Tanguy Coenen, Laurence Claeys, 
Peter Mechant, Johan Criel, and Andrew Vande Moere, 2014, DOI: https://doi-

org.proxy/10.1145/2556288.2557053 
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A field evaluation of ZWERM found it to be successful in engaging players in a 

wide age range, including those who were less familiar with technology; however, it was 

not successful in persuading socially secluded citizens, such as elderly and ethnic 

minority groups. The tree was valued as a place where the collective players were proud 

to join, even serving as an anchor and symbol of togetherness in the neighbourhood. 

However, there was a desire for a more mobile check-in mechanic, where smartphones 

could offer the convenience of doing so remotely. 

Overall, such location-based community systems offer valuable insights into how 

technology can foster new ways to participate in community life. ZWERM specifically 

demonstrates promise in how gamification can be added to such systems where such 

community activity can have elements of playfulness, mediating interactions among 

neighbours to strengthen awareness and engagement. I explore location-based games 

(LBGs) in further detail next, and discuss motivations and challenges with location-based 

applications.  

2.3.3. Location-Based Games 

Location-based games (LBG) offers players an extension of traditional video 

games, incorporating players’ physical location with the ability to interact with virtual 

objects within a space (Procyk & Neustaedter, 2014; Rashid et al., 2006). Over the past 

decade, LBGs have been designed and studied to understand social issues with 

location-sharing, such as trust, security, and privacy (Benford et al., 2006; Linehan et al., 

2010), and aspects of community and culture (Bedwell et al., 2009). 

An example of a popular LBG is geocaching, created in 2000 and enjoyed by 

over 4 million players worldwide (Neustaedter & 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 & 

Neustaedter, 2014). In Feeding Yoshi, teams of players explore public and private Wi-Fi 

networks across urban environments with the goal of collecting points. Points can be 
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earned by finding virtual on-screen Yoshis, sowing 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 messaging. GEMS (Figure 11) is a location-based storytelling 

game where geotagged photos and videos can be shared with family and friends 

(Procyk & Neustaedter, 2014). The game narrative encourages players to create geo-

located digital memories that other players can then collect and view. In these games, 

location elicits a sense of discovery through exploration, sharing, and collaboration. 

 

Figure 11: GEMS stores location-based family stories for future generations. From 
GEMS: the design and evaluation of a location-based storytelling game, by Jason 

Procyk and Carman Neustaedter, 2014, DOI: https://doi-
org.proxy/10.1145/2531602.2531701 

More recently, augmented reality LBGs have been widely successful, including 

Ingress (released in 2012) and Pokémon GO (released in 2016). Ingress is a popular 

location-based mobile game with over 7 million players worldwide (Karpashevich et al., 

2016). Ingress overlays its gameplay over the real world and incorporates elements of 

treasure hunts (via collecting portals). The pervasiveness of the game was shown to 

integrate into players’ everyday lives, affecting players’ mobility patterns. Players also 

demonstrated that they were willing to take risks, with the game even beginning to 

dominate their everyday interactions. For example, serious players have discouraged 

others from socializing with players from a different faction. This type of behavior was 

seen to be detrimental to the success of the game, disengaging some of the more 

casual players. 
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Pokémon GO (Figure 12) was only recently launched globally in July 2016 but 

has already become a successful mobile game, in both popularity and in revenue 

generation (Paavilainen et al., 2017). Pokémon GO players search, capture, train, and 

fight virtual on-screen Pokémon creatures, with GPS being used to layer the players’ 

real world location with the virtual world. Using the cameras on players’ mobile phones, 

the goal is to capture the Pokémon by throwing Poké Balls at them. A qualitative study of 

Pokémon GO players’ experiences revealed several positive and negative experiences 

with the game. Some of the positive experiences included the fun nature of moving 

around in the real world and the hunting mechanics of searching, locating, capturing, 

and collecting Pokémon. The sociability of playing with family and friends was also 

valued. However, players found that being in rural areas (in comparison to city centres) 

presented unequal gaming opportunities. In these areas, gameplay became stagnant 

and progressed slowly as there were fewer Pokémon, PokéStops, and Gyms.  

 

Figure 12: Pokemon Go integrates augmented reality in a LBG. From Can you 
make money from playing Pokémon Go?, by Luke Alexander, 2016, 

http://www.moneysense.ca/spend/shopping/tech/can-you-make-money-from-
playing-pokemon-go/ 

2.3.4. Motivations for Use of Location-Based Systems and Games 

Prior work has identified several core motivations for location sharing in social 

applications and mobile games. The first motivation, purpose-driven location sharing, 



 

35 

involves a specific need for a user’s location (Tang et al., 2010). Purpose-driven location 

sharing is often seen with person-to-person and person-to-people location sharing (Tang 

et al., 2010). This type of behavior is seen in scenarios where location sharing is for 

utilitarian purposes, such as coordinating meetings, arranging transportation, or sending 

reminders. For example, the Whereabouts Clock (Figure 13) was a location-based 

application that supported awareness of family members’ current locations to contribute 

to a sense of identity as a family (Brown et al., 2007). The Whereabouts Clock supported 

family coordination as well as emotive aspects of family life, such as connectedness, 

identity, and social touch. Place-Its provided location-based reminders (e.g. grocery 

items) for family members as they moved to various places throughout their day (Sohn 

et al., 2005).  

 

Figure 13: The Whereabouts Clock supported awareness of family members’ 
locations. From Locating family values: A field trial of the whereabouts clock, by 
Barry Brown, Alex S. Taylor, Shahram Izadi, Abigail Sellen, Joseph 'Jofish' Kaye, 

and Rachel Eardley, 2007. 

The second motivation, social-driven location sharing, involves generously 

sharing with a larger group to help build social capital (Tang et al., 2010). Social-driven 

location sharing is often seen with one-to-many location sharing (Tang et al., 2010). 

Systems which encourage social-driven location sharing have similar functions and 

features as social networking, such as posting comments and general information 

sharing (Roback & Wakefield, 2013). For example, people check-in on social networks 

such as Facebook and Foursquare (Figure 14), where location sharing can enhance 

peripheral awareness, foster a sense of connectedness, and sustain social capital 

(Cramer et al., 2011; Tang et al., 2010). Connecto was designed to allow users to move 
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beyond providing awareness to maintaining conversations within a social group 

(Barkhuus et al., 2008). MoveMeant was designed to increase local community 

awareness through sharing of local knowledge (Sun, 2017). Foursquare also provides a 

way to signal availability to friends and coordinate meeting people.  

 
Figure 14: Foursquare detects your location and searches for places nearby. From 

The Shift from Customization to Personalization, by Dickey Singh, 2017, 
https://blog.pyze.com/2017/05/16/the-shift-from-customization-to-personalization/ 

A third motivation, incentivized location sharing, delivers incentives to people for 

disclosing their location (Hutton, Henderson & Kapadia, 2014). For example, companies 

may offer discounts to customers if they are nearby, or, if they have “checked-in”, as 

seen in Foursquare, where the “mayor” of Starbucks is awarded a discount (Tang et al., 

2010). Virtual rewards are seen in the form of points, badges, and rankings, offering 

virtual and tangible incentives for check-ins (Lindqvist et al., 2011). In Pokémon Go, 

players must physically navigate the real world to catch Pokémon, visit PokéStops to 

gain experience and level up, and earn PokéCoins, which can be purchased with actual 

real world dollars (“http://pokemongo.com”, 2017). Additionally, Pokémon Go game 

designers are finding new ways to offer more rewards to play the game daily, offering 

bonus points to incentivize repeated play.  
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Lastly, the final motivation, performative-driven location sharing, involves sharing 

with a wider social network for self-presentation purposes (Cramer et al., 2011). 

Interactions between people can be described as ‘performances’ (Goffman, 1959). In 

public, performers’ behaviours can be hidden, partially hidden, transformed, or amplified 

to spectators (Reeve et al., 2005). Specific to location-sharing, users manage their self-

presentation through location and activity naming (Barkhuus et al., 2008). Through a 

history of check-ins, Foursquare users form a presentation of self to others, where 

players are proud of the badges earned (Cramer et al., 2011; Hutton et al., 2014; 

Lindqvist et al., 2011). While this particular motivation was identified by a number of 

studies, I will explore challenges that also arose from impression management in the 

following section. 

We have seen four core motivations behind location sharing in social applications 

and mobile games. Location-based systems have demonstrated that people are willing 

to disclose their locations if it is utilitarian, social, offers incentives, or is performative for 

doing so. These motivations are not mutually exclusive and often overlap in systems. 

For example, in Pokémon Go, users disclose their location regularly to support team 

cohesion (i.e. social-driven) and to earn experience points (i.e. incentive-driven). In 

Facebook, check-ins provided social connection (i.e. social-driven) and helped to 

construct and maintain a person’s online identity (i.e. performative-driven). In exploring 

these motivations, researchers have also encountered many privacy concerns people 

had in weighing out motivations such as social capital building and impression 

management. I discuss this in greater detail next. 

2.3.5. Challenges with Location-Based Systems 

While the use of mobile devices has grown to become a part of everyday life, 

there exists several major concerns with location-sharing services. Privacy is an 

example of such a concern (Patil et al., 2012). Due to this, systems have experimented 

with more fine-grained controls for users to manage their privacy. For example, in 

Foursquare, users can decide if they want to check-in anonymously, where the check-in 

is recorded but not shared with contacts (Lindqvist et al., 2011). A second concern 

people have with location-based systems is self-representation and impression 
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management issues (Guha & Birnholtz, 2013). Goffman (1959) coined the term 

impression management to describe the behaviors when people attempt to influence the 

perceptions of others by controlling information during social interactions. As an 

example, within location-based systems, people sometimes felt uncomfortable checking 

in to fast food restaurants as it could be too embarrassing for their social network to 

know (Lindqvist et al., 2011). A study of Foursquare users showed that location sharing 

decisions depended on the perceived visibility of the check-in and could potentially 

initiate tensions within their social network (Guha & Birnholtz, 2013). A third concern is 

safety, where people chose not to check in at home in case of a stalker or chose to 

check-in at home to let friends know they had returned home safely (Lindqvist et al., 

2011). 

2.4. Domestic Life and Transit Experiences 

There exists a body of research that has explored how to design technologies 

within the existing routines of a home. Next, I introduce domestic life within the context of 

everyday routines and discuss prior literature that explored ways in which technologies 

have been used to enhance transit experiences, including considerations for the ‘familiar 

strangers’ social phenomenon. I then highlight the gap in related work that motivates my 

research space: designing a location-based public transit game to meet the community 

information needs and practices for working professionals. 

2.4.1. Domestic Life and Transit Experiences 

Two principles emerged from earlier work to help ground technology design 

within the routines of domestic life (Crabtree, 2003). First, routine activities are socially 

organized through family members’ interactions with technologies distributed throughout 

the home. Second, the distributed nature of these technologies in the home coordinated 

the flow of information around the home. For example, a parent might place a physical 

card on the kitchen table for her spouse to review when he returned from work. Upon 

entering the home, her spouse sees the card and begins to discuss plans around the 

information read on the card. Once plans are coordinated, the parent adds the details on 

the family’s digital calendar. 
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However, domestic life extends outside the home as people travel to and from 

work or take neighbourhood walks. Domestic life is also frequently concerned with 

awareness of the activities within one’s community and environment (Neustaedter, 

Brush & Greenberg, 2009). For example, parents are often interested in knowing about 

leisure activities available in their community for their children to participate 

(Neustaedter, Brush & Greenberg, 2009). In this section, I explore family communication 

practices to understand the community information needs outside of the home. I also 

explore work on interacting with familiar strangers, as people encounter individuals 

outside of their social and family network. Finally, to focus on my research interests in 

understanding how to best design a location-based community information system for 

public transit commuters traveling in the city, I focus on work that explores how to 

enhance the transit experience. 

2.4.2. Family Communication Practices 

Traditional, tangible artefacts, such as address books, calendars, letters, bills, 

and newspapers are routine components of family life (Neustaedter & Brush, 2006; 

Swan, Taylor & Harper, 2008). Kitchen counters, bulletin boards, and drawers often 

become the centralized places to store such material (Neustaedter & Brush, 2006; 

Swan, Taylor & Harper, 2008). Family members found these physical objects provided 

several affordances, including the ability to hold, carry, and write on them as needed 

(Sellen & Harper, 2003). Understanding the common practices of how families interact 

and manage print-based media has enabled researchers to design technologies that 

support such affordances, while introducing new ways to digitally store and share 

information with distributed family members (Dearman, Kellar & Truong, 2008; 

Neustaedter & Brush, 2006; Swan, Taylor & Harper, 2008). My research focuses on 

understanding what aspects of domestic life interconnect with community life and the 

challenges that affect how people can search and find information needed for family 

routines.  

Prior research has also explored the importance of location, time, people, and 

information when conducting mobile searches. For example, a survey of 929 mobile 

users revealed that mobile searches were highly influenced by geographic location, 
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where 40% of users searched for information within the vicinity of their current location 

and 68% were in transit and wanted information related to their destination (Teevan et 

al., 2011). Additional studies on search behaviours on mobile devices found that 

individuals behaved differently when using a service in varied locations, times, or 

circumstances (Church et al., 2007). Overall, these studies reveal the need to provide 

location-based information to people depending on their context. My work explores what 

this means for community-based information related to domestic life while using public 

transit. This adds a new layer of considerations given the routine encounters with 

individuals that we may often observe yet do not directly interact with: familiar strangers. 

2.4.3. Introducing Familiar Strangers 

Cities are comprised of many physical spaces. As people navigate through these 

spaces, we form our own meanings of place, much of which are influenced by others we 

encounter. At times, these people are friends, coworkers, or family. Often though, 

especially within public spaces, we repeatedly observe but do not interact with familiar 

strangers. The real, yet often ignored, relationships we have with these familiar 

strangers was first identified as a social phenomenon by psychologist Stanley Milgram 

(Paulos & Goodman, 2004). Since then, researchers from several disciplines, including 

psychology, have continued to explore this hidden urban social network: the community 

of strangers around us on a large, citywide scale (Sun et al., 2013). 

Milgram’s original study offered a definition of a ‘familiar stranger’. To qualify as a 

familiar stranger, an individual must meet three criteria: a familiar stranger must first be 

(1) observed, (2) repeatedly, and (3) without any interaction (Milgram, 1972, 2010). A 

recent study analyzed the time and location data recorded on transit cards over a one 

week period. Researchers discovered that two transit riders often rode the same bus at 

the same time of day, usually in the morning on the way to work. This commuting 

behavior was further analyzed to determine that the more rigid a person’s routine, the 

higher the person’s likelihood of encountering a familiar stranger (Sun et al., 2013).  

This confirms the existence and opportunity to further study this hidden social 

network that spans metropolitan cities. Familiar strangers form a middle ground between 
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more commonly studied relationships between people we know and completely 

unknown strangers we encounter once and never see again (Paulos & Goodman, 2004). 

With the prevalence of mobile communication tools today, many questions remain to be 

explored. Will location-based games offer a new way to navigate urban spaces where 

we encounter familiar strangers? Though prior work on practices and norms in location-

sharing with Foursquare have shown the desire to meet new people, there is no 

research conducted to date which specifically focuses on the group of familiar strangers, 

an often ignored portion of our network that we encounter during our everyday lives. 

How can such games bridge the communication gap between familiar strangers and 

both known and unknown urban environments? Many recent studies have certainly 

explored how location-based games offer opportunities for social cohesion and 

collaboration (Carroll et al., 2015; Laureyssens et al., 2014;), yet, we are only beginning 

to see how this expands into unknown areas of the physical world. Additionally, much of 

the communication surrounds the game rules and gameplay, with players strategizing on 

how to earn more points or advance in the game, rather than the finding and sharing of 

community information. Next, I explore recent work on how public transit systems have 

introduced technologies to provide more real-time data and enhanced experiences to 

their passengers.  

2.4.4. Enhancing Public Transit Experiences 

Advanced traveller information systems (ATIS) have modernized the public 

transit systems today. For example, real-time passenger information such as “at-stop” 

electronic displays installed at stations and central exchanges provide pre-trip 

information (Camacho et al., 2013). OneBusAway is a service that passengers can use 

through their mobile devices to find out the positions of buses and estimation of arrival 

times at stations (Ferris & Watkins, 2010). The Tiramisu crowdsourcing application uses 

historical data with content contributed by passengers to provide information about 

estimated arrival times and crowding levels of buses (Zimmerman et al., 2011). 

PATH2Go uses electronic screens on board of buses to help commuters acquire 

information and personalize content using their mobile devices (Zhang et al., 2011).  
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Additional advancements of IT in public transit include the introduction of 

magnetic cards and smart cards in place of paper tickets. The See Say application 

allows passengers to contribute content (images, text) about suspicious activity on public 

transit, with direct communication to transit police. Another technological innovation is 

the introduction of Wi-Fi connectivity in public transit, and the movement towards 

incorporating social media as a way to reach out to passengers. 

Prior work has also explored opportunities for enhancing the experience for 

transit commuters, both before and during their journey (Foth & Schroeter, 2010). 

TrainRoulette is a mobile app designed to encourage situated, real-time chats between 

train commuters (Camacho, Foth & Rakotonirainy, 2013). An evaluation of the system 

showed that passengers were interested in their collocated passengers, including what 

they do and their interests. Here we see that social interactions between strangers is 

valuable, and that limiting such interactions to a physical space (i.e. transit bus) has 

advantages. Given this, my research interest focused on designing a system that would 

connect riders to location-based community information as they travel. I am interested in 

exploring whether any new relationships emerge from enhancing public transit 

experiences and, if so, what impacts such relationships might have on domestic life.  

In this section, I described the distinction between space and place, an important 

principle on which location-based systems were built upon. I outlined four core 

motivations studied behind the use of location-based applications (purpose-driven, 

social-driven, incentive-driven, and performative-driven) to provide insight into why some 

people disclose their locations while others do not. Opportunities to build social capital 

emerged as a common reason, while privacy, impression management, and safety were 

identified as concerns.  
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2.5. Summary 

This chapter presented a literature review to highlight the gaps that can be 

further explored to provide a foundation for understanding how working professionals 

want to gain location-specific knowledge of their community. Technologies, such as 

informatics systems, public displays, and social media, offer ways for people to connect 

with others in their communities. The distinction between space and place is important to 

consider with the design of location-based applications as people value spaces where 

the sense of place has a personal meaning or attachment. These values affect people’s 

motivations for sharing their locations, including purpose-driven, social-driven, 

incentivized-driven, and performative-driven. Lastly, we see that family communication 

practices, interactions with familiar strangers, and public transit experiences have 

changed with the growing use of mobile technologies. 

In the next chapter, I introduce the first of four published papers that compared 

the usability of visual and textual city portal designs on desktop and mobile interfaces. 

This mixed-methods study revealed the challenges people face in finding community 

information through city portals, and suggest opportunities to surface information 

selectively to people at a contextually-relevant time and place based on patterns of use 

and location. 
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Chapter 3.  
 
City Information Systems 

Cities use websites as a communication channel, where people can find 

information about city services (Grenslitt, 2012; Zappen et al., 2008). As cities began to 

introduce online services, these websites became portals, where people could, in 

addition to finding community information, conduct some type of transaction with the city, 

such as paying taxes, or filing permit applications.  

The first research question of my dissertation was: What challenges do urban 

residents encounter when searching for community information on city portals using 

desktop and mobile devices?  

The objective to this first research question was to understand the challenges 

urban residents encounter when searching for local community information and services 

on city portals using desktop and mobile devices.  

The paper included in this chapter addresses Research Question and Objective 

1 and was published as: 

Carolyn Pang, Carman Neustaedter, Jason Procyk, and Bernhard E. Riecke. 

2015. A comparison of visual and textual city portal designs on desktop and 

mobile interfaces. In Proceedings of the 41st Graphics Interface Conference (GI 

'15). Canadian Information Processing Society, Toronto, Ont., Canada, Canada, 

211-218. 
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ABSTRACT 
Cities have recently begun to focus on how digital technology can 
better inform and engage people through an online presence 
containing web portals for desktop computers and mobile devices. 
Yet we do not know whether common user interface design 
strategies apply to government portal design given their vast 
repositories of information for citizens of varying ages. This mixed-
methods study compares the usability of desktop and mobile 
interfaces for two types of city portals, textual and visual, using the 
System Usability Scale, a standardized usability questionnaire. 
Using a set of twelve tasks, we evaluated three usability aspects of 
two city portals: effectiveness, efficiency, and satisfaction. Our 
results suggest there was a main effect between textual and visual 
designs, with users rating the textual design on a mobile device 
higher than a visual design. From this, we suggest that responsive 
design may not be the best fit when designing city portals to be 
experienced for use on desktop and mobile devices. 

Keywords: E-government, usability, design, user interfaces. 

Index Terms: H.5.2 User Interfaces: User-centered design; H.5.3 
Group and Organization Interfaces: Collaborative computing 

1 INTRODUCTION 
Many city websites in North America are dated and offer an 
overwhelming amount of information. Even with a search feature, 
this requires users to exert much effort on information-seeking 
tasks such as finding information about community recreation 
centres, parks, and paying taxes [14][30]. As the demand for 
online services increase, cities are struggling to keep pace with the 
changing technologies and expected user experience [4][9]. 
Studying the usability of city websites has seen a recent incline 
globally as researchers seek to understand the underuse of 
government sites within their countries [1][9][14][21][28]. 

For the past nineteen years, the Center for Digital Government 
(CDG) has annually recognized city portals in North America 
with ‘Best of the Web and Digital Government Achievement 
Awards’, based on innovation, functionality, productivity, and 
performance [13]. Sites are reviewed by an ‘expert panel’ who 
judges these qualities, rather than end users through a formal 
study or usability evaluation. Our own review of award-winning 
portals in 2011 [15], 2012 [14], 2013 [13], and 2014 [12] 
demonstrates that most portals housed similar content (e.g., city 
news, neighborhood information, parks and leisure, development, 
etc.) and online services (e.g., 311, pay for parking, pay property 
taxes, apply for a building permit, etc.). However, the design and 
layout of these city portals varied considerably, with some relying 
more on text, while others used visuals more extensively. This 
raised the question: Should government portals rely on visual or 
textual interface designs, and in what device situations (e.g., on 
computers and/or mobile devices)? 

As the use of mobile devices continue to increase, cities should 
consider how such portal designs are made available on both large 
and small screened-devices. There is certainly a wealth of user 
interface literature that explores how to design for the web and 
mobile devices [18][19], yet what is not clear is if and how this 
knowledge applies to government websites that are often 
information rich with large repositories of materials and services 
being posted for users. Instead, web design principles are typically 
presented as ‘catch all’ suggestions for web design in general [8]. 
Past research on government web design focused on uncovering 
usability challenges with government web portals where most rely 
on expert review or heuristic inspection rather than utilizing 
reactions from real end users (e.g., [1][9][28]). None have 
investigated the differences between visual and textual site designs, 
in particular when applied to interactions on mobile devices.  

In this paper, we explore how users interact and experience 
different interfaces for city portals. Because desktop and mobile 
interfaces vary in content and layout, we wanted to determine 
whether users preferred desktop or mobile interfaces for two 
contrasting design paradigms, textual or visual. We began with a 
comparative assessment of fifty government portals in North 
America. Based on this assessment, we chose two representative 
examples that were also award-winning (as a means to test 
potential ‘best cases’). We then evaluated their designs by having 
users complete a set of information-seeking, service-oriented, and 
community-focused tasks on both a desktop and mobile device. 
Users rated the designs using a standardized usability 
questionnaire and completed follow-up qualitative interviews. 

Our results show that users preferred the more visual 
components on a desktop and cleaner, textual components on a 
mobile interface. We discuss the challenges users faced with 
completing tasks using the desktop interface and the responsive 
mobile interface, for both award-winning city portals. This 
includes concerns with the amount of information available to 
them via both interfaces, and the heavy expectation to scroll and 
navigate poorly defined groupings of information and tasks. 
Finally, we describe how our results suggest that responsive 
design—where images are resized and content is rearranged to fit 
screen sizes on varying devices—may not be the best solution 
when designing for an optimum user experience with government 
city portals. Instead, we suggest that city portals should be 
designed to consider how to surface information selectively to a 
user at a contextually-relevant time and place based on patterns of 
use and location. This would enable users to leverage desired 
information on desktop and mobile devices at the right time and 
place. 

2 RELATED WORK 

2.1 Government Portal Usability Testing 
Studying the usability of government websites has seen a recent 
incline globally as researchers seek to understand the underuse of 
government sites within their countries. Al-Khalifa [1] studied 
fourteen Saudi government websites using a heuristic evaluation 
based on ISO 9241-151:2008 (Ergonomics of human-system 
interaction – Part 151: Guidance on World Wide Web user 

carolyn_pang@sfu.ca; carman@sfu.ca; jep4@sfu.ca; ber1@sfu.ca 
 

45



interfaces) and Travis’ 247 web usability guidelines. His findings 
note the importance of conducting usability testing with real users 
to understand key usability problems with their sites, a phase 
often overlooked by government organizations. Golubeva [9] 
evaluated eleven Russian government websites, revealing that the 
portals suffered from poor accessibility, navigability, and layout. 
In North America, Youngblood and Mackiewicz [28] completed a 
usability analysis of home pages for 129 city websites in 
Alabama, USA. Ten usability standards, such as providing a 
breadcrumb trail, linking the city logo to the homepage, or 
ensuring that no horizontal scrolling was required, were all 
evaluated. The authors found no correlation between usability and 
a municipality’s population or per capita income. They also 
recommend usability benchmarks, such as leveraging W3C’s 
validation services, building a usability-testing plan, and including 
users with disabilities, for government portals to help maintain and 
increase citizen access, satisfaction, and trust. While much prior work 
has identified the need for city portals to improve their usability, few 
studies have investigated the actual use of such portals by people. Our 
study extends previous work by taking a closer look at the usability of 
two award-winning North American government portals, based on 
actual user interactions and evaluation. 

There is a small amount of notable work that explores 
government web design with end user involvement. Rosenthal 
[14] conducted a scenario-based usability study of the CivicInfo 
BC website from Canada, where users were asked to talk aloud as 
they completed their tasks. This study focused heavily on the 
Search feature of one particular government portal, where 
Rosenthal suggested a redesign of the search user interface to 
enable users to search for multiple types of information (e.g., 
document, organizations, careers) [14]. Our study expands on this 
by focusing on the overall structure, design, and navigation of a 
city portal while exploring a broader set of navigational features. 

Al-Hassan et al. [1] suggest a framework for delivering 
personalized services to design with a citizen-centric approach. 
Specifically, such an approach would extend existing personalized 
services that require static customization to a more intelligent 
system that would automatically provide users with services 
relevant to their needs. Our study validates the need for 
personalized services by presenting users with an all-
encompassing portal and understanding what features they like 
(and dislike), along with what information and services they 
currently access within their own government portal. 

2.2 Location-Based System Design 
One of the main findings from our study points to the need to 
surface contextually-relevant information within government 
portal design. As such, we reviewed systems that provide similar 
functionality for non-governmental services. 

Mettouris and Papadopoulos [20] note that location-based 
systems provide users with the ability to produce and access 
information that is related to a location. The Whereabouts Clock 
was a location-based application that supported awareness of 
family members’ current locations to contribute to a sense of 
identity as a family [7]. Place-Its provided location-based 
reminders for family members as they moved to various places 
throughout their day [27]. CityFlocks offered people the ability to 
stay informed and explore a new environment by accessing local 
residents’ comments about a place within a city [5]. Sindbad 
enhanced traditional social networking services by offering 
location-aware news feed, location-aware recommender, and 
location-aware ranking [24]. Studies of these systems revealed 
that location-based reminders are useful, wherein location often 
provided indirect cues for other information. GeoNotes explored 
how location-based information systems created user experiences 

similar to that of post-its, graffiti, and public signs and posters and 
provided a channel to express one’s views in public spaces [21]. 

3 COMPARATIVE ASSESSMENT OF CITY PORTALS 
As a basis for our user study, we wanted to understand what types 
of municipal government portal designs currently exist and what 
range of information and functionality are offered. To do this, we 
conducted a comprehensive review of fifty city portals from 
across North America. Our review consisted of looking at all of 
the main pages for each city’s portal and interacting within each 
site on desktop computers and mobile devices. Twenty-four 
portals had been recognized as either a winner or a finalist of a 
Best of the Web and Digital Government Achievement Award 
between 2011 and 2014 [12][13][14][15]; the remaining 26 
portals were sampled from major capital cities within North 
America, including New York City, Boston, Vancouver, and 
Toronto. Table 1 presents details of the comparative assessment. 

Of the fifty city portals studied, 50% of the award-winning 
portals offered a responsive design (two had separate, mobile-
friendly sites), while 58% of the non-award-winning portals 
offered a responsive design, resulting in 56% of cities offering 
mobile-friendly sites. 42% of the portals represented a visual 
design, which contained prominent visual images (including large 
background images). The remaining 48% of portals leveraged a 
textual design, which we define as a site including textual links 
without thumbnail images. Upon taking a closer look at the 
information and functionality within the portals, 60% offered 
direct access to a compilation of online services, twenty-two 
offered the 311 service (a number citizens could call to obtain 
information and reach a non-emergency line), and 64% offered an 
open data catalogue. Nearly all (88%) displayed an events 
calendar on their home pages while 94% of the cities had a social 
media presence. Only 18% of the portals offered citizens the 
ability to personalize content and services to a user-created 
account.  

Table 1: Comparative assessment of city portals. 

 Award-Winning 
(n=24) 

Non-Award-
Winning (n=26) 

Textual 10 13 
Visual 14 11 
Responsive Design 12 14 
Access to 311 9 13 
Open Data Catalogue 14 18 
Events Calendar 24 20 
Social Media 23 24 
Personalized Portal 7 2 
  
During this review, we also found that two distinct styles of 

design were being used: a top-down, government-centric view and 
a citizen-focused, task-centric view. In the case of the former, 
large amounts of information were being presented around 
governments’ organizational structures and policies. In the latter, 
information was structured around citizen information and 
services, grouped according to tasks that were perceived to be 
common for citizens. The more recently designed sites were 
taking on the task-centric design paradigm, which suggests this is 
the design paradigm that most government portals will shift 
towards in the near future.  

Next we describe our user study method and the government 
sites we selected to evaluate based on the above assessment. 

4 USER STUDY METHOD 
The goal of our user study was to understand how desktop and 
mobile interfaces rated in effectiveness (e.g., task completion), 
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efficiency (e.g., effort for task completion), and satisfaction. 
Based on our comparative assessment, we selected two portals to 
study as representative samples of the majority of sites that we 
assessed: the City of Austin and the City of Los Angeles. These 
sites contained visual and textual designs, followed the ‘trending’ 
task-centric design, and supported the same features that were 
found to be most popular in our comparative assessment. This 
included the inclusion of a 311 service, an open data catalogue, an 
events calendar, and a social media presence on the portal itself. 
Both portals had also won awards from the Center for Digital 
Government as we wanted potential ‘best cases’ to evaluate.  

The City of Austin, Texas represented a textual city portal in 
both desktop (TD) (Figure 1) and mobile (TM) interfaces (Figure 
3a). The City of Los Angeles, California represented a visual city 
portal in both desktop (VD) (Figure 2) and mobile (VM) interfaces 
(Figure 3b). We chose portals for urban, metropolitan cities with 
large populations because they contained the most range of site 
functionality. Cities of a smaller size may include a subset of such 
features and may have less issue with information presentation.  

To avoid potential bias, we did not disclose to participants that 
both city portals were recognized by CDG’s Best of the Web and 
Digital Government Achievement Awards in 2013 [13]. 

4.1 Participants 
The study was conducted with 44 participants (22 female) in a 
major urban center in Canada. Participants were recruited via 
snowball sampling, social media, and Craigslist and included 22 
university students and 22 adults employed full-time between the 
ages of 19 and 58 (M = 33.46, SD = 11.94). All participants had 
basic knowledge of technology (23 participants owned an iPhone, 
13 owned an Android phone, and 8 owned another type of 
smartphone). Participants’ noted that they used both a desktop 
computer and a mobile device in their daily routines, with 13 
participants owning an Android device, 23 owning an iPhone, and 
8 owning another type of mobile phone (BlackBerry or 
Windows). Location-based services were also often used on a 
mobile device, with 22 participants noting that they had this 
feature turned on and 14 participants saying they used it for 
specific apps (e.g. directions, maps, Facebook). 

4.2 Hypotheses 
With typical screen resolutions set at or above 1280x1024 pixels 
and display dimensions of at least 15” across the diagonal, 
desktop computers provide the screen real estate that is often 
needed for users to navigate a website and search for information. 
Often times, users are stationary and have the time to scan text 
before deciding to click to another page. Clicks that lead to 
incorrect pages can easily be remedied with the Backspace button 
on a keyboard, or the Back button in a browser window. For this 
reason, we hypothesized that: 

H1: Citizens will prefer a textual interface (TD) over a visual 
interface (VD) on a desktop device, resulting in higher scores in 
usability for a textual desktop interface compared to a visual 
desktop interface. 

On the other hand, while on the go, users often turn to their 
mobile devices, typically set at lower screen resolutions (e.g., 
Apple’s iPhone 4S is 960x640 pixels) and smaller screen sizes 
(less than 5” diagonal), to seek information. Often times, users are 
mobile and need to access information quickly. Screen real estate 
is much smaller and users can quickly scan images before 
deciding to click to another page, though the standard ‘Back’ 
button is not always readily in view. For this reason, we 
hypothesized that: 

 
Figure 1: City of Austin’s portal on a desktop computer, TD 

 
Figure 2: City of Los Angeles’s portal on a desktop computer, VD 

    
(a) City of Austin, TM             (b) City of Los Angeles VM  

Figure 3: Mobile portals for each city 
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H2: Citizens will prefer a visual interface (VM) over a textual 
interface (TM) on a mobile device, resulting in higher scores in 
usability for a visual mobile interface compared to a textual 
mobile interface.  

4.3 System Usability Scale 
Our study used the System Usability Scale (SUS) to evaluate each 
of the web portals. SUS is a standardized, validated questionnaire 
used to evaluate effectiveness, efficiency, and user satisfaction 
after a participant has used a system but prior to a follow-up 
interview [3][6][25]. Though there exist alternative tools to assess 
a system’s usability (e.g., Poststudy System Usability 
Questionnaire, Website Analysis and Measurement Inventory), 
the SUS questionnaire can be used to assess a range of interface 
technologies and is relatively quick and easy to use [3]. 

4.4 Procedure 
This is a 2x2 factorial within-subjects study with four interfaces as 
independent variables: Textual Design on Desktop Interface (TD), 
Textual Design on Mobile Interface (TM), Visual Design on 
Desktop Interface (VD), and Visual Design on Mobile Interface 
(VM).  

Twelve tasks were grouped into three categories and 
participants’ SUS scores for each interface were dependent 
variables. The study involved participants performing a set of six 
tasks on each device. Basic task descriptions are shown in Table 
2, where “D” denotes tasks performed on the desktop interfaces 
and “M” denotes tasks performed on the mobile interfaces. 

Tasks were categorized into three groups—information-seeking 
tasks, service-oriented tasks, and community-focused tasks—to 
ensure fair distribution of similar tasks across both desktop and 
mobile interfaces. Information seeking tasks focused on users 
looking for specific information about their city’s services, 
organization, and regulations (Table 2, Column 1). Service-
oriented tasks involved users completing a series of online 
services (Table 2, Column 2). Community-focused tasks provided 
users with ways to become engaged within their community 
(Table 2, Column 3). 

Table 2: Twelve tasks grouped into three categories: (1) 
Information-seeking, (2) Service-oriented, (3) Community-focused 

 
Information-

Seeking Tasks 
Service-Oriented 

Tasks 
Community-

Focused Tasks 

D Search for a job Apply for a dog 
license 

Report graffiti 

D Find city building 
codes 

Pay property taxes Volunteer for 
community service 

M Locate an 
elementary school 

Pay a parking 
ticket 

Search events on 
calendar 

M Find city officials 
(city council) 

Apply for a filming 
permit 

Find the City’s 
Facebook page 

 
Tasks were categorized into three groups to ensure fair 

distribution of similar tasks across both desktop and mobile 
interfaces. To mitigate confounding order effects, participants 
were randomly assigned to one of four groups to determine the 
order in which the government portals were presented (Table 3). 
We counterbalanced the order in which the portals were presented 
to mitigate confounding order effects by randomly assigning 
participants to one of four groups; each group had a pre-
determined order in which the city portals were presented. 

Table 3: Order in which interfaces were presented to each group 
(n=11) of participants 

 Order 
Group 1 2 3 4 

[1] n=11 TD VD TM VM 
[2] n=11 TM VM TD VD 
[3] n=11 VD TD VM TM 
[4] n=11 VM TM VD TD 

Participants completed two tasks from each category for each of 
the government portals. The same six tasks were used for both 
desktop interfaces and the same six tasks were used for both 
mobile interfaces. After each set of six tasks for each interface, 
participants completed an online questionnaire comprised of the 
ten questions in the SUS (Table 4) to provide their usability 
ratings for the interfaces [3][6][25]. We restricted participants 
from using the search functionality on any of the interfaces to 
ensure they moved through the portal using the main navigation 
and content structure.  

Table 4: Ten questions of the System Usability Scale (SUS) 

System Usability Scale (SUS) 

1. I think that I would like to use this system frequently.  
2. I found the system unnecessarily complex.  
3. I thought the system was easy to use. 
4. I think that I would need the support of a technical person to be 

able to use this system. 
5. I found the various functions in this system were well integrated. 
6. I thought there was too much inconsistency in this system. 
7. I would imagine that most people would learn to use this system 

very quickly. 
8. I found the system very cumbersome to use. 
9. I felt very confident using the system. 

10. I needed to learn a lot of things before I could get going with this 
system. 

Quantitative data included interval data from the SUS 
questionnaire based on a 7-point Likert scale (1-Strongly Disagree 
to 7-Strongly Agree). While the SUS is more commonly 
administered with a 5-point Likert scale, we used a 7-point scale 
to allow for a more fine-grained response. Note that both the 7- 
and 5-point scales have a clearly defined mid-point, as well as the 
same labels at the extreme values. After each set of six tasks for 
each interface, participants completed an online questionnaire 
comprised of the ten questions in the SUS to provide their 
usability ratings for the interfaces. 

Additionally for each interface, following each SUS 
questionnaire, participants were asked to rate (on a scale of 0-10) 
their ability to find required information, complete their tasks,  
register for online services, and the overall usability for the portal.  

Following the questionnaire, we asked participants open-ended 
questions surrounding their experiences using each interface. We 
asked about the features they liked and disliked in each site. We 
also explored participants’ usage and experiences with their own 
city portals, asking them to describe how often they visited their 
government portal and the reasons for visiting. Basic demographic 
data was also collected to better understand the family structure 
and community involvement (newcomer to the city vs. vested, 
long-term resident). The study lasted between 40-90 minutes per 
participant. 
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4.5 Data and Statistical Analysis 
SUS scores are single numbers (with a range of 0 to 100) that 
represent a measure of the overall usability of the interface. To 
calculate a SUS score, each of the ten questions’ contributions 
was determined, which ranged from 0 to 6 [odd number 
questions’ score contribution was the scale position minus 1 (xi – 
1); even number questions’ score contribution was 7 minus the 
scale position (5 – xi)] [25]. To calculate the overall SUS score, 
we multiplied the sum of the score contributions by 1.666, 
resulting in an overall score range from 0 to 100. This was 
calculated for each of the four interfaces per participant.  

Because the same participants were used to complete tasks for 
the SUS assessments of both city portals, a two-way, repeated 
measures ANOVA was used to determine whether there was a 
significant effect or interaction between interface type and device. 
Post-hoc t-tests were used to determine any significance between 
each of the four interfaces. 

Qualitative data from our interviews was collected using 
handwritten notes. We analysed this data using a thematic analysis 
to draw out the rationale for the quantitative ratings, as well as the 
main concerns and benefits found for each portal. Representative 
participant quotes are included anonymously in our results with a 
participant number (P#). 

5 RESULTS 
We first present our quantitative results to show participant 
usability ratings for each portal along with the results of our 
statistical testing. We follow this with details of our qualitative 
results which illustrate the reasons behind the usability ratings. 

5.1 Quantitative Results 
Median and mean System Usability Scale (SUS) scores were 
calculated for each interface and are summarized in Figure 4; 
Visual-Desktop (City of LA-Desktop) had the highest mean score 
and Visual-Mobile (City of LA-Mobile) had the lowest median 
and mean SUS scores (Table 5). 

Table 5: Median and mean SUS scores for each  
design and interface 

 Desktop Mobile 

Textual Median = 50.83,  
Mean = 52.54, SD = 19.69 

Median = 48.33,  
Mean = 47.54, SD = 22.42 

Visual Median = 57.50, 
Mean = 61.21, SD = 21.61 

Median = 30.00,  
Mean = 33.41, SD = 18.93 

While there was no significant main effect of design (textual vs. 
visual) on SUS usability scores, F(1,43) = .61, p = .44, ηp

2 = .014, 
there was a clear effect of interface, with the desktop interface 
yielding overall higher usability scores than the mobile interface, 
F(1,43) = 52.42, p < .0001, ηp

2 = .549. The effect size of ηp
2 = 

.549 is considered a large effect size and indicates that 55% of the 
variability in the data is accounted for by the interface factor. This 
main effect was qualified by a significant interaction between 
design type (TV) and interface (DM), F(1,43) = 20.53, p < .0001 
ηp

2 = .323. As illustrated in Figure 4, this indicates that the 
influence of the interface on usability scores depended on the 
design. Switching from a textual to a visual design increased 
usability scores for the desktop interfaces, but it decreased 
usability scores for the mobile interface.   

We conducted post-hoc tests with Tukey-HSD between all 
dependent variables to understand the interaction between design 
and interface (TV*DM). For the visual design, the desktop 

interface resulted in a higher usability score (61.21) compared to 
the mobile interface (33.41), F(1,43) = 27.80, p < .0001; d = .48.  

Mean usability scores for the textual design on the desktop 
interface were higher when compared to the visual design on the 
mobile interface, TD and VM, F(1,43) = 19.13, p = .0001; d = 0.30. 
When comparing both the textual and visual designs on a mobile 
interface, usability scores for the textual design were higher, TM 
and VM, F(1,43) = 14.13, p = .0088; d = 0.19. Additionally, the 
visual design on a desktop interface received significantly higher 
usability scores when compared to the textual design on a mobile 
interface, VD and TM, F(1,43) = 13.67, p = .0.012; d = 0.18. All 
other comparisons were not significant. 

As previously mentioned, the visual design on the desktop 
received higher usability scores compared to its mobile interface; 
however, there was no significant difference between the textual 
design on the desktop or mobile interface [TD and TM, F(1,43) = 
5.00, p = .067], indicating that participants rated the textual design 
on either device quite similarly. 

Participants’ ratings following each SUS questionnaire for each 
interface were also analysed. Participants rated their ability to find 
information, to complete their tasks, to register for online 
services, and the portals’ overall usability (Figure 5). Overall, 
these ratings mimicked the response pattern observed for the SUS 
scores. While there was no significant effect of design (textual vs. 
visual) for any of the four measures (all p’s > .11), there were 
significant main effects of interface on all four measures (all p’s < 
.001, all ηp

2  > .48) indicating overall higher scores for the desktop 
interface. This was qualified by significant interactions between 
design and interface (all p’s < .001, all ηp

2  > .25), indicating that 
switching from a textual to a visual design tended to increase 
scores for the desktop interface and decrease scores for the mobile 
interface (Figure 5). 

Our results did not support either of our hypotheses. For H1, we 
expected that citizens would prefer the textual interface (TD) to a 
visual interface (VD) on a desktop device; our results showed the 
opposite preference. For H2, we expected that citizens would 
prefer the visual interface (VM) to a textual interface (TM) on a 
mobile device, and again, our results showed the opposite. Next, 
we describe the results from our semi-structured interviews. 

 

 
Figure 4: Plotted graph of mean SUS scores for each interface  

with standard error bars
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Figure 5: Mean scores for the four dependent measures. Error bars depict standard errors of the mean. 

 

5.2 Qualitative Results 
During the interviews, participants were asked to share their own 
experiences and expectations of their city portals. Participants also 
described impressions of each interface, and identified features 
they liked and disliked while navigating through the portals. 

5.2.1 Current Use of Existing Government Portals 
Participants’ current use of their own government portal was 
fairly infrequent, with six participants noting they visited a few 
times a month, eight participants visited every few months, 
seventeen visited only a few times a year, and thirteen noting they 
visited infrequently or never.  

I visit my site a few times a year...just to pay taxes, look up 
information about owning a dog and applying for permits for 
renos to my house. – P19, Female, Age 57 

However, despite the frequency of visits to the portal, many of 
the services and information they sought were similar. For 
example, participants would visit their government portal to pay 
for parking infractions, pay taxes, search for information about 
taxes annually, look up information about owning a dog, or apply 
for building permits for home renovations. Some participants 
noted that they would also search for upcoming events or 
volunteer opportunities within their city. Overall, it was described 
as a tedious process when using their government site. 

5.2.2 Desktop Interfaces 
Though participants consistently rated the visual design (City of 
LA) higher than the other interfaces, there were still mixed 
comments about it on a desktop computer. Participants noted that 
they appreciated the structure and navigation, making it easier to 
find information.  

LA city had a special view to categorize functions under the role 
of the user to the city, such as a resident or a visitor. That to me is 
very unique, I’ve never seen this before. – P12, Female, Age 21 

However, participants also identified concerns with the amount 
of information presented within the portal, even when they 
interacted with it on a large screen. 

The LA site…I was clicking on different areas and it wasn't 
taking me to where I thought I should be going. That was the 
frustrating part of the site. They were more streamlined with 
their navigation, but it didn't seem accurate as it brought me to 
the wrong places. – P19, Female, Age 57 

LA’s was better than Austin's but it still wasn’t easy to use. It 
was complex to the point where you feel overwhelmed with the 
amount information you have to wade through while your eye 
scans the content. – P7, Male, Age 33 

Grouping services by role (e.g. resident, visitor, job seeker, etc.) 
within the menus helped guide users to subareas of the portal. 
Participants were drawn and attracted to visual images and icons 
as opposed to analysing and reading lines of text. On the other 
hand, the textual design employed a useful colour scheme that 
helped cue users to categories of information. However, multiple 
horizontal menus were challenging for users as they presented too 
many choices and content layout required a lot of scrolling. 

5.2.3 Mobile Interfaces 
Participants preferred the textual design (City of Austin) to the 
visual design on a mobile device as it allowed them to more easily 
find the required information and complete the tasks in the study. 
However, the primary concern with the textual design on a mobile 
interface was the amount of information being presented on such a 
small screen. Though content appeared to be organized, 
underlying pages of content were less intuitive and often led to the 
wrong area. 

The Austin mobile… It is very complex and a lot of the actual 
tasks are obscured by over structuring and organization of 
content. – P2, Male, Age 28 

The mobile interface seemed to offer very little real information 
and the graphical layout didn’t seem optimal for mobile 
devices. Often times the place that seemed obvious to hold the 
information I was seeking had no such information or did not 
make it readily accessible. – P42, Male, Age 26 

The visual design (City of LA) on mobile devices received the 
most negative comments from participants. Users did not like that 
the navigation menu and content layout resulted in having to 

50



scroll on a mobile device as much as they had to in order to find 
information. 

This mobile was the worst – you had to scroll too much and 
zoom in a lot to try to navigate. I felt like giving up searching 
for anything. – P4, Female, Age 33 

… many of the pages that I was taken to by links that suggested 
content, took me to places with navigation, advertisements… 
content. But nothing to do with what I was searching for/link 
suggested in the first place. – P7, Male, Age 33 

Overall, the findings from our interviews supported the 
usability scores of mobile devices revealed during our quantitative 
study. Regardless of the city portal having a visual or textual 
design, both received SUS scores below 50 (TM = median 47.54, 
VM = median 33.41). 

6 DISCUSSION  
Generally, participants were concerned with the wealth of 
information contained with both city portals, on both desktop and 
mobile interfaces. Participants also expressed concern with the 
layout and structure of information, and indicated their frustration 
with the system’s design and usability. In prior work, Sauro & 
Lewis [25] noted the average SUS score was 68 for over 500 
studies that employed the SUS. None of the interfaces evaluated 
during our study met this average, with the highest score of 61 
attained by the visual design on the desktop interface. A mean 
SUS score of 33 for the visual design on the mobile interface 
suggests major concerns with the system’s usability, despite it 
being an award winning site (as reviewed by an expert panel). 
While conducting heuristic analysis with usability experts is 
common practice for present-day usability evaluations, there 
remains a challenge in applying these types of evaluations to 
government portals. Government organizations have traditionally 
operated in a top-down manner, where the focus has been on 
providing information and a presence online [10][28]. Aside from 
Jarrett [16] and Walser [28], few studies have explored the user 
experience or usability of online government services. Our study 
offers a closer look at the usability of highly regarded portals that 
have shifted their design paradigm to a more citizen-focused, task-
centric view. 

Our participants also had a preference for the visual design over 
the textual design on a desktop. The visual design categorized and 
presented the information in a simpler form that required less 
internal processing from the user. Participants also rated the 
textual design on a mobile device higher. Given this, there is an 
apparent need to consider how to make the user’s experience feel 
familiar across mobile and desktop devices using similar visual 
cues, such as colours, icons, and categorization of services. 

Overall, participants found finding information, completing 
online services, and the overall usability of city portals better on 
desktop devices compared to mobile devices. This suggests that 
future research on government websites needs to closely focus on 
better design paradigms for mobile device usage, especially as the 
use of mobile devices continues to grow. It also reflects the state 
of government website design where mobile designs are newer 
and designers are still trying to understand how to best design 
them.  

As can be seen with our own comparative assessment of city 
portals, only 56% of the cities reviewed offered mobile-friendly 
sites. As municipal governments consider the rapidly growing use 
of mobile device usage, we suggest they design to provision 
services to people while on-the-go. Our participants were 
overwhelmed by the amount of information offered on both city 

portals and noted this as a reason for their infrequent, visits to 
their own government portals. Despite their need for regular tasks, 
such as paying property taxes, registering for a community 
centre’s program, or looking for community events, our 
participants’ visits were very purposeful and revolved around their 
routines. One way to address this is to offer users a personalized 
approach (only 18% of the portals reviewed during our 
assessment offered such a service). Once users have created their 
profile and select their most common services, recommender 
engines could better target contextually-relevant tasks.  

Surfacing information selectively to a user at a relevant time and 
place based on patterns of use and location could enable users to 
find and leverage government information during their daily 
routines. For example, sending a user a notification of a new 
development in the neighbourhood based on their route to and 
from work could provide the user with a heightened awareness of 
their community. Similarly, a user could be notified of changes to 
a community centre’s programs based on their patterns of frequent 
visits to the centre.  

6.1 Responsive Design 
Responsive design, where content is automatically resized to 
accommodate the screen resolution of any device, may not be 
optimal for the user experience, as seen when evaluating the City 
of LA’s visual design on a mobile device. Based on our 
comparative assessment, the portals we evaluated in our study 
were highly representative of other mobile designs. Thus, it is 
clear that this is a larger issue beyond just the two portals we 
evaluated. Other city portals that use similar responsive designs 
may suffer similar issues reported by our participants. However, 
this should be confirmed with studies of additional mobile sties. 

Our study suggests that responsive design practices for mobile 
devices may not be suitable for government portals, resulting in 
the need to rethink such practices. Though responsive design may 
be easier to maintain for government organizations (as content is 
only created once and ‘responds’ automatically based on the 
user’s device), the wealth of information contained with a single 
city portal (along with the diverse audience of users) challenges 
this common design practice. Rather than expecting the user to 
search and find required information, we suggest the expectation 
is shifted towards the government to deliver information and 
services to each user based on their personal routines and 
behaviours. Recognizing the effort and time for information 
retrieval, government organizations can easily begin to determine 
historical patterns of routine services, such as paying for property 
taxes, or renewing dog licences, and offer quick, personalized 
links to the service.  

Designers of government portals and mobile systems should 
consider implementing a separate mobile experience that 
leverages an adaptive design approach. However, consideration 
should be given to not simply adapt the design to the screen size 
or device, but to also incorporate a user’s personal behaviours, 
patterns, and needs. Additionally, there is a need to identify 
relevant content to be consumed on a mobile device, and further 
determining its value and usefulness for such devices. 

6.2 Limitations 
We recognize that while valuable, our study results come with 
their limitations. We focused our study on two city portals. Our 
comparative assessment showed that the portals selected were 
highly representative of the majority of government portals in our 
sample. Thus, it is likely that similar problems will exist for these 
portals as well. This suggests that similar design guidelines to 
improve the portals we studied would also likely be more broadly 
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applicable to other city portals more generally. Yet this needs to 
be confirmed with further studies, in particular as it relates to 
issues around responsive design. We also did not conduct a fully 
comprehensive, long-term user experience study, where people 
could use the portals over a longer time period as part of their 
everyday activities. Instead, we focused on a first step which is 
improving the basic usability of government sites. Our hope is 
that improved usability would lead to longer-term usage by 
citizens, which would make a user experience study more 
straightforward to conduct. Indeed, this would be interesting to 
conduct and is a recommended next step. 

7 CONCLUSION 
Our paper contributes a comparative study of visual and textual 
designs of city portals on both desktop and mobile devices. 
Following a comparative assessment of fifty city portals across 
North America, we conducted a mixed-methods study and 
discovered that people found the information contained in city 
portals to be overwhelming and difficult to navigate. People 
preferred to access government information on a desktop device 
and relied on visual images to help them to complete tasks. City 
portals that adopted a responsive design for mobile users received 
poor usability scores. Our study provides researchers with a 
framework of tasks to use in future studies to assist in better 
understanding the challenges users face when using city portals to 
complete tasks on varying devices. To date, research has not 
articulated what types of tasks are important for such evaluations. 
We suggest future work explores the design of a government 
portal for a mobile device and then testing it with users using the 
same tasks. Such a prototype would benefit from location-based 
services to facilitate the surfacing of information based on the 
user’s location, further minimizing the amount of user interaction 
required to navigate government information. 
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Chapter 4.  
 
Community Information Needs and Practices 

There are many sources of community information available to support domestic 

life, including websites, local newspapers, traditional news media, social media tools, 

and mobile applications (Elliot, Neustaedter, & Greenberg, 2005). Given the amount of 

information that is currently available to people, it is important to understand what types 

of local information is of actual interest to working professionals. 

The second and third research questions of my dissertation were: What types of 

local community information and services do working professionals want to know about 

and what are their routines around acquiring this information? and What challenges do 

working professionals face in finding, retrieving, and sharing local information and 

services with others in the community?  

The objectives to this second and third research questions were to understand 

the types of local community information and services working professionals want to 

know about and what their routines are around acquiring this information and to 

understand the challenges working professionals face in finding, retrieving, and sharing 

local community information and services with others in the community. 

The paper included in this chapter addresses Research Questions and 

Objectives 2 and 3 and was published as: 

Carolyn Pang, Carman Neustaedter, Jason Procyk, Daniel Hawkins, and Kate 

Hennessy. 2015. Moving towards user-centered government: Community 

information needs and practices of families. In Proceedings of the 41st Graphics 

Interface Conference (GI '15). Canadian Information Processing Society, 

Toronto, Ont., Canada, Canada, 155-162. 
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Carolyn Pang, Carman Neustaedter, Jason Procyk, Daniel Hawkins, Kate Hennessy

School of Interactive Arts & Technology, Simon Fraser University 

ABSTRACT 

Government organizations have begun to consider how to provide 

families with information about their communities, yet their current 

design strategies focus on providing any and all of their 

information. This makes it difficult for families to find what is 

relevant to them. To help address this problem, we conducted a 

diary and interview study to explore what community information 

families are actually interested in, how and when they acquire it, 

and what challenges they face in doing so. Results show that 

location-based information in their environments triggered people to 

want to know more about their community while time-based 

information helped people plan family activities. Family members 

also wanted to have information resurface at particular places and 

points in time to support face-to-face interactions. Our analysis 

suggests design opportunities to leverage the affordances of print 

and online media and the use of in-home technologies to support the 

interactions between family members. We also suggest 

considerations for location-based experiences within communities. 

Keywords: Community, e-government, families, urban informatics. 

Index Terms: H.5.2 User Interfaces: User-centered design; H.5.3 

Group and Organization Interfaces: Collaborative computing 

1 INTRODUCTION 

Family life is frequently concerned with awareness of the 

happenings and activities within one’s community and 

environment [29]. For example, parents are often interested in 

knowing about the leisure activities available in their community 

for their children to participate in [29]. Adults may also want to 

know about upcoming municipal elections or developmental 

proposals for new buildings or shopping centres. There are a large 

number of digital and non-digital technologies that present this 

information to families. This includes newspapers, the radio, and 

television, along with social media, blogs, and government 

websites. We also see new and interesting design solutions such 

as Nextdoor [27] and the Blacksburg Electronic Village [6]. 

Government organizations at municipal, provincial or state, and 

federal levels have also begun to consider how digital technology 

can provide a communication channel in which people can 

connect with their government agencies [1][11][16]. Such 

agencies are also looking at digital tools that will encourage 

people to participate and maintain a sense of interest within their 

communities, whether it is via their websites, traditional news 

media, social media tools, or mobile applications [15]. However, 

the challenge is that many government agencies take a ‘more is 

better’ approach and post any and all information within their 

online sites [1][5]. This makes it difficult for people to find 

relevant information [1][4][5]. As a result, it is important to 

understand what information needs people really have, and where 

and when they would use this information [4][5][11].  

Our overall research goal was to understand what types of local 

community information and services families want or need to 

know about and how this information should be presented to 

them. By ‘local’, we refer to the cities in which one lives or visits 

as a part of everyday domestic life. By ‘community information’, 

we refer to information such as bylaw documentation, 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, 

we wanted to explore when, where, how, and why such 

information or services were sought out and what challenges 

people faced in acquiring and sharing this information. We 

wanted to use this information to understand how government 

websites and portals—be it for computers or mobile devices—

could better present relevant information to families. We chose 

families with children as a focal demographic since they are often 

involved in a large amount of community-based activities, such as 

sports, school, and leisure activities [29].  

To explore this design space, we conducted a diary and 

interview study with eighteen participants. Our results revealed 

two main types of community information that people were 

interested in or needed to know about: 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 

community and how it was changing (where people often did not 

even realize they were interested in the information before they 

saw it). The latter was used to plan family activities within one’s 

community. People routinely used curated information sources 

(both tangible and digital) to discover this information (if they 

were even able to discover it). People also often waited for 

information to come to them, rather than to seek it out.   

Overall, these findings illustrate a stark contrast between the 

ways families actually wanted to acquire community information 

and the way it is presented by government organizations online. Our 

implication suggests that systems should be designed to support 

information sharing amongst family members where information is 

surfaced both ‘in-the-moment’ and at later points in time for family 

discussion. We also highlight how some information needs to be 

presented within the context of the home to support discussion and 

decision making, while other information is most relevant when 

received in situ outside the home. 

We first outline related work on current sources of community 

information and domestic communication. Second, we describe 

our study methodology. Third, we outline our results and then 

conclude with a discussion of our findings and what they mean for 

the design of digital technologies to connect families with their 

government, community, and related information. 

2 RELATED WORK 

2.1 Government Websites and Social Media 

Community information is available through multiple channels, 

including government websites, local newspapers, social media 

networks, television, and radio news broadcasts. Despite the wealth of 

carolyn_pang@sfu.ca; carman@sfu.ca; jep4@sfu.ca; 

drhawkin@sfu.ca; hennessy_kate@sfu.ca 

54



community information available on city websites, such sites are often 

underutilized [5][15][31]. Often poorly designed, city websites 

contain an overwhelming amount of information that is difficult to 

navigate and often out of date [1][5][31]. Though people wish to 

engage with the city by reporting real-time incidents, such as traffic, 

road potholes, or graffiti, they often do not have the channels to do so 

[16][18][19][24]. Yet research has suggested that a well-designed 

mobile system can serve as a link between government information 

and community engagement as it provides immediate access for 

people to retrieve, capture and share information [14][16][18]. Ganoe 

et al. [18] and Kim and Kleinschmit [24] suggest that such 

participatory channels can support engagement by community 

members while encouraging the use of digital government services. 

Our work builds on these perspectives to explore how family 

members currently access and use community and government 

information, both at home and on a mobile device. 

In addition to government websites, people also turn to social 

media (e.g., Facebook, Twitter, etc.) to maintain an awareness of 

community activities (e.g., traffic, community events, or 

upcoming housing developments), to share their views, and to 

interact with their community [22][23]. 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 citizen information and security of 

government information [22][23]. As a result, people who are 

accustomed to timely and interactive dialogue afforded through 

social media tools are choosing other channels of communication. 

Instead, people are turning to smaller networks, such as Nextdoor 

[27] and the Blacksburg Electronic Village [6] to interact with 

others within their local community.  

2.2 Urban Informatics and Community Displays 

Urban informatics is defined as the intersection of people, places, 

and technologies within cities [14]. Foth et al.’s [15] research 

explores how to design mobile technologies with consideration to 

the value of play, culture, and lived experience, rather than solely 

designing from the perspective of efficiency and productivity. 

Several mobile systems have been designed to encourage playful 

civic engagement and communication with government 

organizations [15][16]. The Fix-o-Gram program was a 

collaboration between Foth’s research group and their local 

government authority to enable residents to submit photos of 

issues to be fixed to the city [16]. CityFlocks offered residents the 

ability to stay informed and to learn about their city by accessing 

local residents’ comments about different places within the city 

[2]. Our study explores how urban informatics systems can be 

designed for families with consideration of their common uses of 

web-based and mobile technologies, including bulletin boards, 

email, text, and instant messaging. Our research goal more deeply 

explores how technologies can be designed to allow family 

members to better foster their relationships with each other, as 

well as explore the communities in which they live.  

Research has also shown a slow shift towards digital public 

displays to facilitate content sharing and interactions with 

information, places, and people within communities [17][35][36]. 

Such displays can aggregate social media content and facilitate 

the sharing of information with collocated people [36]. As 

community displays continue to increase in popularity, it is likely 

that public displays will shift from non-interactive to interactive 

content [17]. We turn our focus to understanding how large 

displays can facilitate and support a sense of community, but 

within the context of domestic life. While mobile phones can 

strengthen pre-existing social ties (e.g. friends and families) [35], 

community boards support interactions and information sharing 

amongst strangers within a space. Our research seeks to explore 

how content created by a “stranger” (e.g. local newspapers, 

government websites, social media posts) can be presented and 

consumed by family members. We also investigate the types of 

information families are interested in and how they currently stay 

up to date on such information. 

2.3 Family Communication and Location-Based Tools 

There exists a body of research in domestic computing which has 

explored how to design technologies within the existing routines 

of a home. Traditional, tangible artefacts, such as address books, 

calendars, letters, bills, and newspapers are routine components of 

family life [28][39]. Kitchen counters, bulletin boards, and 

drawers often become the centralized places to store such material 

[28][39]. Sellen and Harper [37] discuss the affordances of these 

physical objects, such as the ability to hold, carry, and write on 

them as needed. Understanding the common practices of how 

families interact and manage print-based media has enabled 

researchers to design technologies that support such affordances, 

while introducing new ways to digitally store and share 

information with distributed family members [11][28][30][39]. 

One portion of our study results point to the technology routines 

of people when they are mobile and the design of location-based 

tools. Prior research has pointed to similar, yet complementary 

ideas. For example, Teevan et al. [41] explored the importance of 

location, time, and people when conducting mobile searches. 

Findings from their survey of 929 mobile users revealed that such 

searches were highly influenced by geographic location, where 40% 

of users searched for information within the vicinity of their current 

location and 68% were in transit and wanted information related to 

their destination [41]. Church et al. [7] studied search behaviour on 

mobile devices and found that individuals behaved differently when 

using a service in varied locations, times, or circumstances [7]. 

Overall, these studies reveal the need to provide location-based 

information to people depending on their context. Our work 

explores what this means for community-based information related 

to government and municipal services. 
Research in the field of mobile technologies also explored the 

capture and presentation of location-based information for families 

[21][31][34]. For example, the Whereabouts Clock was a location-

based application that supported awareness of family members’ 

current locations to contribute to a sense of identity as a family [3]. 

More closely related to the design suggestions from our study, 

Place-Its provided location-based reminders for family members as 

they moved to various places throughout their day [38]. This often 

related to one’s personal tasks such as ‘buying milk’ at the grocery 

store, rather than information about one’s community. GEMS 

allowed users to store location-based stories about one’s community 

for future generations to receive in situ [33]. The focus was on 

personal stories and not services or general knowledge about one’s 

community [33]. Studies of these systems [3][33][38] revealed that 

location-based reminders are useful, wherein location often 

provided indirect cues for other information.  

As can be seen, prior studies have extensively explored the 

communication routines and behaviours amongst family members 

and the general types of information families interact with 

throughout everyday life. Our study narrows down the focus to 

understand how families interact with community information 

more specifically where we aim to inform future design work.  

3 STUDY METHODOLOGY 

We conducted a diary and interview study to understand how, 

when and where families find information about their local 
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community, which tools families prefer to use to manage and 

share such information (including whether they use government 

sites and resources), and the challenges they face in acquiring, 

acting upon, and sharing this information.  

3.1 Participants 

We recruited eighteen people (ten female) through snowball 

sampling, word-of-mouth, and by posting ads on an online 

classified advertisements forum, Craigslist. The median age of 

participants was 42; ages were spread across the following age 

groups: 30 to 39 (six), 40 to 49 (seven), and 50 to 59 (five). All 

participants resided within multiple suburbs of a large, metropolitan 

area in Canada. Participants were all fluent in English and frequent 

users of technology, including desktop computers and mobile 

smartphones. We were specifically interested in 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), As 

such, our participants had diverse full-time professions, including 

work as stay-at-home parents and employment in the public sector, 

technology and sales industries. Participants were each entered into 

a draw for one of four gift cards (valued at $50 each) as 

compensation for their participation in our study. 

Participants completed an online survey that gathered 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 were with 

their community. We asked participants to briefly describe what 

types of community information they were most interested in 

knowing and how they currently sourced such information.  

3.2 Three-Week Diary Study 

Over a period of three weeks, participants were asked to maintain 

an online diary about any points of interest within their 

environment, whether it was 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 surrounding their community, thoughts on 

becoming involved and interacting with others, or searching for 

information online about their city. 

Participants were set up with a private Twitter account that we 

asked them to use 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; e.g., a person could post a picture of the 

location containing the information that they were interested in. 

We chose the above experience sampling method [8][20] in 

order to reduce the need for participants to recall their practices; 

instead, participants were able to capture their current activities, 

thoughts, and feelings in-the-moment with their mobile phone 

while they were amidst their normal daily activities. Twitter was 

chosen as our data collection tool as it offered privacy settings 

(where only we, 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).  

We asked participants to post a minimum of four weekly posts 

(> 1 per week), though more frequent posts were encouraged. We 

sent a weekly reminder email to encourage participants to 

continue posting throughout the week.  

3.3 Semi-Structured Interviews 

Following the diary period, we conducted a semi-structured 

interview (that lasted between 30 and 60 minutes) with each 

participant individually in-person or over Skype. Interview questions 

explored participants’ daily routines and interactions with their local 

community. For example, questions included, “Describe your 

commute to and from work”, “Describe how you currently use your 

city’s website, if at all”, and “Tell me about the last time you shared 

community information with a family member”. 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.  

3.4 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 a thematic analysis on 

the survey, diary, and interview data. 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 number of 

posts was 32, and 5 for photo posts). Overall, we uncovered 

several themes that illustrate people’s community information 

needs and routines for accessing such information.  

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. We then discuss how they retrieved such information 
and the interesting attributes surrounding these routines. 

4 COMMUNITY INFORMATION NEEDS 

Participants’ posts included a combination of photos, re-tweets, 

and textual descriptions. Within the diary posts, we found seven 

themes that formed the following categories of community 

information people recorded as being of interest to them: 

administrative, maintenance, recreational, legal, traffic, 

community, and environment.  

We defined a post to be ‘administrative’ when it related to the 

more task-related act of paying bills, property taxes, or applying for 

licenses and permits. A ‘maintenance’ post surrounded thoughts or 

ideas requiring services from local government, such as garbage 

collection, roads maintenance (e.g., construction, potholes), and 

parks maintenance (e.g., cleanliness). ‘Recreational’ posts involved 

activities in parks, trails, or community centres. Posts about noise 

bylaws and building permits were categorized as ‘legal’. ‘Traffic’ 

posts surrounded thoughts on traffic conditions and regulations. 

‘Community’ posts were any inquiries surrounding events in the 

area or ways to become involved with others on a specific initiative. 

Finally, ‘environment’ posts were related to any developments 

within the community (including rezoning applications), and 

sustainability practices. At a surface level, the diary posts 

demonstrate thoughts about general community information during 

participants’ daily activities.  

When acquiring information from these different categories, we 

found that participants would often perform direct web searches 

for specific information that they wanted to know about. For 

example, if they wanted to know how to purchase a dog license or 

register for skating lessons, they would turn to a popular search 

engine. This was because searching was thought to be easier than 
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navigating through layers of information of a website. For this 

very reason, we found that they very rarely looked at their local 

government’s website to find information and relied on their 

preferred search engine or physical print brochures or newspapers. 

Yet 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. We now detail each 

of these practices. 

5 LOCATION-BASED INFORMATION 

First, we found there was a large amount of location-based 

information that participants 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 

participants was thoughts surrounding traffic and road 

construction (maintenance) within their community. Participants 

expressed frustration with encountering road closures, 

construction zones, and traffic during their commute. Other types 

of location-based information included knowledge about services 

offered by local government, such as garbage collection 

(administrative), concerns with park services or facilities (community, 

environment), and items related to bylaws (legal).  

For example, P3 included a post in his diary about seeing 

construction occurring at a busy intersection on his commute to work, 

but did not know much more than what was indicated on the sign. 

“whatsgoingon@ NE corner of [street 1 and street 2]? Theyre 

building smething,be nice if they posted sketch pic of what wehave 

to look forward to!” – Tweet by P3, Age 42  

He explained that he was curious about the development as it 

looked to be a large-scale project that would span multiple years. He 

wanted to know more about the impacts of the construction and 

traffic. Other participants reported similar interests as P3, with a 

large number triggered by signs or sightings while driving or 

walking. Thus, rather than learning about local happenings on 

websites or social media, our participants told us that they were 

often made aware of upcoming city developments within their 

environments only after passing by and seeing a large billboard. 

This location-based information often triggered people to do 

more in their neighbourhood or learn more about a situation. For 

example, P8 described seeing a physical notice at his 

neighbourhood park he routinely visited that identified the date of 

the last car break-in. This cued him to remember to lock up his 

own car and hide any valuable items.  

In other situations, participants talked about wanting to find out 

more information related to what they saw in their community. 

For example, P7 would routinely walk her dog in various parks 

throughout her city. One day she encountered a development sign 

(Figure 1) in the middle of the park. Seeing the sign cued her to 

visit her city’s website to find out more about the project. 

However, this was not without its challenges. Because she was 

walking her dog, it was inconvenient for her to look up information 

on her phone about the sign. Instead, she had to remember to look 

online for information once she returned home.  

“I’m out there with the dog… saw this sign and then went to the 

city website and saw they actually have a forum for me to voice my 

opinion about parks development. I don’t think a lot of people even 

know what kind of information is on the city site. Sometimes the 

layperson doesn’t know what to search.” – P7, Female, Age 52 

 

Figure 1: A participant’s (P7) post about a  

park’s development project sign. 

Most participants in our study were not as successful as P7 in 

finding more details about the community aspects they were 

interested in. Gathering location-specific information was often 

difficult because signs contained minimal descriptions. Many 

users also expressed concerns with location detection and 

enabling GPS tracking on mobile phones to track their routes and 

destinations. This meant it was necessary for people to search 

online to find more information. Yet knowing where to look was 

especially challenging and there was not a way to ‘link’ from 

content on a physical sign or occurring in a physical location to 

content on the web. As a result, many participants were not able to 

surface more information about an interest they had. Some simply 

did not try because they felt it would be too difficult, while others 

would forget to do so when they returned home.   

6 TIME-BASED INFORMATION 

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 inform 

adequate household planning. For example, family members liked 

to know about swimming lessons at a nearby community centre 

that they could sign their children up for, upcoming community 

events related to holidays, etc. Participants with children 

described the importance of knowing the schedule for recreational 

activities weeks or months in advance in order to plan for holidays 

and school breaks. 

“My husband and I work full-time, so if we want to take a family 

vacation we need to plan for it at least 6 months ahead of time. We 

also have to think about kids’ school days off, holidays, and 

summers, and what to do with them then.” – P5, Female, Age 42 

Unlike the location-based information from the previous section, 

this type of time-based information was not location-dependent in 

terms of where the activity or event would eventually occur. That is, 

participants described wanting to know about it when they were at 

home, rather than the location that the event would happen at. For 

example, it was important for a family to learn about upcoming 

swimming lessons when they were at home and could also look at 

their family calendar, rather than when they happened to visit the 

local swimming pool. Yet the reality was that it was difficult to find 

this information online when at home. In contrast, when at the 

recreational centre or at the swimming pool, printed flyers were 

readily available and showed such information. These could 

certainly be brought home, but it would mean that a family member 

had to visit the recreational centre first to acquire the information in 

order for it to be acted upon. 
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Second, traffic information was also described by participants 

in a way that made it time-based and was desired ‘before-the-

moment’. 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. In most cases, this meant learning about 

traffic conditions when at home or at work, in order to pre-plan 

routes and commute times. Traffic information differed from 

recreational and event information because it needed to only be 

known several hours ahead of time; this contrasts the weeks or 

months that was necessary for family recreational activities. 

Third, administrative tasks associated with one’s community 

(e.g., property taxes, dog licensing) were also described as time-

based activities. Participants revealed that although administrative 

tasks were recurring, they often only became aware of them when 

they received a routine invoice, such as a utility bill or property tax 

bill. Upon receiving the invoice, participants would often mark the 

due date on their calendar or to do list. Over time, participants 

became accustomed to the frequency and time of year that such bills 

were due, but relied on the actual delivery of the bill from their 

government agency to cue them to the city website to pay. This 

needed to occur before the deadline of the bills, for obvious reasons. 

“We’ve lived here for over 10 years so our property tax bill comes 

every year around the same time. I usually get the bill and tell my 

husband about it so he knows the bank account will be short a few 

thousand [dollars].” – P12, Female, Age 40 

Perhaps the most interesting aspect about time-based 

information (across all three of these information types) was an 

expectation by participants 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 relevant to them given their location (e.g, where they 

lived) or their general interests. This greatly contrasts the ways in 

which current government sites are designed to present 

information to users, where it is ready and waiting for them to 

search through it. In the next section we build on the idea of 

‘surfacing relevant content’ by describing curated content. 

7 CURATED LOCAL INFORMATION 

It was very clear from our results that our participants wanted to know 

about community and government information that was specific to 

them and their immediate family. One might assume that people 

might search out specific information of family relevance, by, for 

example, conducting web searches or looking at a government 

website. Yet, in contrast, people had a more passive consumption 

model where the information would, in essence, come to them during 

their everyday routines in somewhat of a curated form.  

First, this happened with local newspapers that were delivered 

to homes at least once per week. Many participants relied on them 

as their main source of community-relevant information. It was 

not the case that participants went out of their way to find and 

retrieve these papers. They were delivered as part of the normal 

newspaper delivery system and brought local community 

information to the participants. Participants would then skim the 

headlines within the newspapers to understand what might be of 

local relevance to them and to then read further on these items. 

Not everything in the newspapers mattered, but what participants 

found valuable was that all of the contents could matter. Thus, it 

was worth their time to quickly go through it. Because the 

newspaper was targeted at local happenings, participants knew 

that the likelihood of something being relevant to them was high.  

In this way, the editors of the newspaper were curating content of 

local relevance for our participants. 

“We get a paper delivered weekly to our house that my husband 

skims. It just keeps us updated on things happening around our 

city. It’s different from going online and reading about other parts 

of the world.” – P5, Female, Age 42 

Thus, local newspapers offered a wealth of local community 

information (from nearly all of the categories of information that 

we presented), including details on maintenance activities, 

recreational opportunities for the family, issues pertaining to 

legal happenings and bylaws, traffic happenings, community 

events, and sometimes environmental concerns. 

Second, some of our participants used online newspapers or 

local television news programs to fulfil a similar role. Here 

participants would turn to online aggregator news sources, such as 

Google News or Yahoo News, to skim headlines that surfaced 

articles of potential interest. They might also watch the local news 

on their televisions. Again, there was a focus on curated local 

content; that is, content that was specifically placed within a 

‘local’ section of the online news source. Participants recognized 

that this was the most likely location for them to find out what 

happenings should be most important to them at a community 

level. Again, participants did not turn to their local government 

websites. They also did not use government-based social media.  

Such services were not seen as offering the same value as other 

aggregators or news sources. 

“I don’t go to government websites to get information. I get info 

mainly through online media, and I would say… maybe once or 

twice a day, I would go to Global Mail or Google News for it.” – 

P15, Male, Age 27 

Somewhat surprisingly, we learned that participants did not use 

their mobile phones to acquire information from these sources.  

Instead, participants were restricting their access of local community 

information to the context of the home, typically on a personal 

computer or laptop. This was because the home was the location in 

which the information was actively thought about and discussed by 

family members. This likely reflects the continuing success of local 

newspapers which are hand-delivered to people’s homes. 

8 INFORMATION SHARING THROUGH PRINT AND TECHNOLOGY 

Families still relied on the affordances of paper-based media, as it 

provided them with unique ways to read, post, and share 

information about their community. Print-based media such as 

newspapers or other recreational notices would arrive at 

participants’ homes and would be moved between locations in the 

home, depending on who should see it next or the relevance of the 

information (similar to [9][13]). Some participants noted that a 

central message board allowed for more free-flow content to be 

shared and coordinated with other family members.  

Participants with children had a strong preference for print-based 

materials when they wanted to schedule their children’s recreational 

activities. It allowed them to physically cut out or annotate items to 

then share with other family members. In this way, one family 

member often acted as the ‘family curator’ to discern what was 

relevant for specific family members from within the already 

curated information that families received in their local newspaper 

or other print items arriving at the home. This is somewhat akin to 

the ‘family scheduler’ role described in other research [28][29]. 

Despite the same information being available in a digital format, 

participants preferred the tangible nature of print-based media so 

that it could become more easily noticed in the home. 
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Participants also shared knowledge of community happenings 

with their immediate family members using several 

communication technologies. Information shared between spouses 

included details of administrative tasks (e.g., any items related to 

bills), community events, recreational activities, and traffic issues. 

In contrast, information shared with children often surrounded 

confirmed activities. Our participants preferred to use the 

asynchronous methods of text messaging and email to share 

community information with their family members. This was seen 

to be less intrusive than phone calls, which were only used for 

urgent situations. Asynchronous methods also served as a way to 

note and share reminders, either via text or photos.  

Yet what we found to be different with community information 

when compared to other aspects of family communication (e.g., 

greetings, checking in, and coordinating rides) was the point in 

time when information was relevant for family members to see it. 

That is, information exchange and discussion often occurred at 

two different points in time. First, there was the act of information 

delivery where one might send a text message about an event to a 

family member during the day while they were at work. Second, 

there was the discussion period about the event that happened 

later in the day. For example, a spouse might send a partner a text 

message about signing a child up for swimming lessons. Families 

found it important to send this information immediately, but then 

also have it come up for a face-to-face discussion at a later point 

when they were collocated. This suggests that participants would 

value technology that was able to ‘resurface’ information at a later 

point. Because participants did not use any technology to do this, 

it was often difficult to remember what needed to be talked about 

when family members were together. 

In addition to the above, some participants even talked about the 

desire to connect with people outside of their family and friends in 

relation to community information. This was seen to be especially 

valuable in physical spaces, where people might be able to connect 

because of a mutual interest. For example, P7 discussed her ideas for 

a designated off-leash dog trail at her neighbourhood park, but 

admitted that she had no idea whether others visiting that park shared 

similar ideas. She wanted new ways to talk to other community 

members about the park and saw technology as a means to facilitate 

such discussions, e.g., an online forum or digital petition. 

9 DISCUSSION  

Our study has documented when, where, how, and why community 

information is sought out by families and what challenges people 

faced in acquiring and sharing this information. Overall, participants 

valued specific community information that was relevant to them and 

their families. This was seen across all categories of information 

participants posted about and also when participants described the 

ways in which they sought location- and time-based information and 

through curated content. We now discuss design opportunities in 

these areas along with the ways in which digital and non-digital tools 

and resources were used as part of their existing routines. 

9.1 Location-Based Information 

Location-based community information was desirable to support 

awareness within specific locations in people’s local surroundings. 

People expressed frustration with having to first remember to 

conduct an online search, and, then to actually conduct an online 

search. For example, a person walking around a neighbourhood 

may come across a rezoning development billboard, make a note to 

remember to look it up, and then upon returning home, search on 

their government website for additional information about the 

project. However, in situations such as this, the expectation is on the 

user to take action. Government organizations have the opportunity to 

be proactive and offer modernized technological solutions that would 

alleviate this expectation. Rather than adding the rezoning information 

to their website, such information could be available on an interactive 

public board at the location. A person could scan a QR code and 

bookmark the information to review at a later time. This suggests 

opportunities to present digital information ‘in-the-moment’. 

While we are beginning to see the growing use of QR codes in 

linking people directly to additional online information, systems 

should consider how to expand its usefulness by extending its 

functionality from information display to interaction. For example, 

Google Now tracks a user over a period of time and intelligently 

surfaces relevant information based on patterns of locations visited, 

emails received, persons contacted, and online searches. However, 

Google Now does not yet focus on the granular details of community 

information and government services. Additionally, in reality, many 

of our participants did not want to turn on location-detection services 

on their phones because of trust concerns. This presents an open 

design problem. Designers will need to think about how they can 

foster trust, such that people will enable such location-based services. 

Google Now also does not allow people to easily share information 

with others, beyond one’s location. This contrasts the desires of our 

participants who actively shared information with their family 

members. This suggests design opportunities to share community-

based information with family members within a closed network. 

9.2 Time-Based Information 

Participants identified time-based community information (such 

as recreational events, traffic, and administrative tasks) as the 

most valuable information in terms of helping plan family 

activities and routes between work and home. We now see 

systems being designed to support similar information. For 

example, systems such as Waze and Haze offer traffic updates and 

alternate routes, sourced and shared by other drivers; however, a 

large amount of user interaction and entry is required to acquire 

this data. This information is also often provided in real-time, as 

opposed to the desired ‘before-the-moment’ to avoid encountering 

traffic issues along a particular route. Additionally, these systems 

are focused solely on providing an awareness of crowd-sourced 

traffic conditions. Sharing additional information related to traffic 

and location with other family members would require users to 

use other tools, such as the phone or text messaging. For example, 

if a user decided to take another route home due to a traffic 

situation on their regular route, they would be required to take an 

extra step (using another tool) to notify other family members that 

they were doing so. Future system designs could consider a more 

integrated, multi-featured application where user interaction is not 

required to share this type of information with a family member. 

Our study results also suggest that government systems could 

provide increased value by providing various demographic groups 

with information that may be of specific relevance to them, rather 

than following a ‘more is better’ approach and posting all the 

information online.  For example, families with young children will 

likely be interested in information offered in a community 

recreational guide. Technologies could try to surface such 

information for these families. Of course, this raises privacy 

concerns related to tracking very specific information about people 

and acting on it. Having services use personal data to target content 

at people is a known societal issue presently. In addition to this 

problem, surfacing information to an entire family neglects the fact 

that there may be individual information preferences within a family 

unit. While people are generally less concerned about privacy when 

information is only shared with a close-knit network of family 

members, we recognize that not all information is shareable at the 

same levels with every family member. This is an important 
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consideration for location-based experiences and such concerns 

need to be balanced with the technological benefits. 

9.3 Designing for Sharing Online and Printed Content 

Much of the information people used to maintain an awareness of 

community happenings was curated in the form of print 

newspapers, online news aggregators, and local TV news 

broadcasts. While much of this behaviour is passive (e.g., people 

are skimming headlines to gauge relevance), we can imagine 

designing systems that consider how this information is presented. 

For example, systems can highlight news specific to a person’s 

local community and interests. This may be different for each 

family member, suggesting that users should be able to customize 

their own experiences based on their particular needs. Systems 

can also consider curating content that would automatically 

display content specific to the person’s historical activities and 

interests.  Some newsreaders are already doing this (e.g., Zite) and 

could be extended to include content from a wider variety of 

community information sources. As a result of designing for such 

diverse uses, systems should consider granular (but simple) 

privacy controls to help share information only as desired.  

Not surprisingly, people visited online news sources or watched the 

local news on the television to maintain an awareness of events in 

their surrounding areas. This was often part of participants’ daily 

routines. Participants described sharing links to online news articles to 

family members if they thought it was of potential interest to them. 

Yet we found that digital pieces of information accessed on a personal 

mobile phone or computer can quickly become forgotten if it is not 

physically visible in the home. This suggests that there may be value 

in having ways to convert digital online sources into a more tangible 

presence in the home. Designers will need to consider how to provide 

ways to access information in specific locations as people come across 

it. For example, some designs have used physical objects as tokens to 

trigger digital content [25][30]. Similar systems could be designed to 

focus more closely on the broader set of community information that 

family members want to know about and share with others. 

People also maintained an awareness of their community using 

more traditional methods, such as reading the newspaper, or 

skimming paper-based recreational guides. The visibility of these 

physical artefacts (whether it was delivered to their homes or left 

on a table by another family member) often served as reminders to 

take further action. This is similar to the way previous research 

has reported families placing communication information in 

contextual locations within the home [9][10][11]. While the 

physical act of annotating physical artefacts was a preferred (and 

common) behaviour, certainly over time such items accumulate, 

take up physical space, and become lost once it is discarded. This 

type of accumulation has been reported in past research along 

with family routines for managing it [9][10][11][13][40]. Though 

past literature shows how people place/move paper-based 

information in the home, it does not show what aspects of it is 

community-based information specifically and how people learn 

about their community through this media. Overall, we feel our 

study findings suggest opportunities for leveraging the 

affordances of print-based media and converting them into digital 

form once ready to be archived.  

Other researchers have explored the role of paper versus digital 

artefacts in office environments to find that paper-based 

documents are valuable for work in the present, whereas digital 

documents are most important for sharing information prior to 

working on it or for archival purposes [37]. Within the context of 

family life, physical forms of media such as newspapers, bills, and 

letters can serve as calls to action, but if required, digital 

information can easily be sent to family members who may not be 

physically present at the same time. It also offers the ability to 

archive information that may be needed at a later date (e.g., 

annual tax bills, medical records, etc.).  

9.4 Tools for Communicating Across People and 
Places 

Participants wanted to share community information, whether it was 

with a single person in their family or within their larger social 

network. A small number of participants also valued having a forum 

in which they could discuss their community ideas and concerns 

with others more broadly. Similar to StickySpots [11] and Place-Its 

[38], family members wanted to have information resurface at a 

particular point in time where it was tied to a specific location. This 

suggests there exist benefits to having digitized community 

information automatically resurface itself at relevant points in time. 

For example, imagine if a parent could digitize a physical notice for 

a community parade set for the following month and then have it 

automatically re-appear at a relevant time before the parade. The 

notice could also be automatically sent to relevant family members, 

such as both parents. Items could also surface themselves on in-

home displays such as a digitized kitchen table if more conversation 

is needed to plan out an activity. 

Family members also wanted to have the ability to delay 

communication to a time that is convenient for the other person 

(e.g., people read emails and text messages at their convenience). 

System designs should consider features of such tools to share 

information, including how to use delayed messages to support real-

time conversations. That is, email, photo and text messaging can be 

used as a way to remind others about a particular task or topic. As 

such, systems may consider ways to foster face-to-face interactions 

once all family members are collocated in a space. For example, a 

person may send a quick text message to her spouse; this text 

message could then surface at a time when both people are at home 

in order to prompt further conversation. System designs could also 

consider aspects of location-based services to facilitate the surfacing 

of information based on the user’s location, further minimizing the 

amount of user interaction required to retrieve information. 

9.5 Limitations 

We recognize that while valuable, our study results come with 
their limitations. We focused our study on adults who were 
primarily responsible for a household. Our work should certainly 
be complemented by additional studies that explore the 
perspectives and experiences of family members in other age 
groups. We also investigated people who resided in a large 
metropolitan city, were fluent in English, and were employed in 
full-time professions. Thus, the communication practices and 
routines are fairly straightforward and do not consider any cultural 
implications of remote areas, other languages, or income levels. 
This suggests additional investigations into community 
information needs and routines of families in smaller towns, with 
mixed cultures, and diverse income levels. Such studies will 
enrich our knowledge in understanding the larger representation 
of people living within a variety of communities. We also note 
that our study was conducted in Canada. Thus, our results are 
specifically applicable to Canadian cities but may be generalizable 
to practices within North American and Western European cities. 

10 CONCLUSION 

Our paper contributes a study of the community information 
needs and practices of families. Through a two-stage diary and 
interview study we found that people often wanted location-based 
information related to places they would encounter throughout 
their day, whether on route to work or as part of their daily 
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routines (e.g., dropping kids off at school or walking the dog). 
People also valued time-based information to help plan family 
activities. People often referred to multiple sources of print and 
online news sources that were curated based on their relevance to 
their local community. Our focus on people’s interests and 
locations extends findings presented in related work in the areas 
of domestic systems and social media. Overall our work suggests 
that government and domestic systems may benefit from 
personalized experiences which surface curated information 
relevant to the person, rather than relying on the person 
performing searches for routinely accessed information. 
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Chapter 5.  
 
The Design of City Explorer 

To explore how a location-based game could allow working professionals to 

capture, share, and view community information, I designed a transit exploration 

adventure game, City Explorer. In this chapter, I describe the motivations behind 

designing a system that provides families using public transit with a channel to 

participate in and strengthen the sense of community.  

The fourth research question of my dissertation was: How can we apply an 

understanding of working professionals’ local community information needs and routines 

to the design of a mobile technology that allow users to capture, share, and view 

location-specific information? 

The objective to this fourth research question was to use the understanding of 

working professionals’ local community information needs and routines to inform the 

design of a mobile technology that allows public transit commuters to capture, share, 

and view community information. 

The late-breaking work paper included in this chapter addresses Research 

Question and Objective 4 and was published as: 

Carolyn Pang, Rui Pan, Stephanie Wong, Carman Neustaedter, and Yuyao Wu. 

2017. City Explorer: Gamifying Public Transit Trips While Exploring the City. 

In Proceedings of the 2017 CHI Conference Extended Abstracts on Human 

Factors in Computing Systems (CHI EA '17). ACM, New York, NY, USA, 2825-

2832. 

A video describing City Explorer and gameplay can be found here: 

https://vimeo.com/239896691. In the next section, I offer additional details that further 

https://vimeo.com/239896691
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describe the process of designing City Explorer, including our collaboration with 

TransLink, design directions and motivations, requirements, design informing models, 

and features of the game. 

5.1. Collaboration with TransLink 

As part of our 6-month NSERC Engage research grant with TransLink, we 

worked collaboratively to prototype an interactive system for public transit riders focused 

on gamification and community engagement. Our proposal outlined a location-based 

game that riders could play on their mobile devices while traveling to public transit, while 

waiting at public transit stations, and while riding public transit. While gamification was 

desirable, TransLink was interested in ridership data. Specifically, TransLink wanted to 

collect data of where people started their commute (before getting to their transit stop), 

where they go after they use public transit, when they get on and off public transit 

vehicles, and which specific modes of public transit vehicles they used. These 

requirements were factored in to the design of City Explorer. 

5.2. Design Directions and Motivations 

The findings from Study 1 and Study 2 showed two main types of community 

information that working professionals were interested in: location-based information 

(knowledge tied to specific places) and time-based information (knowledge 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. My aim was 

also to explore the challenges working professionals 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, found it difficult to share or manage 

such artefacts over time. Initially, to address these findings, I explored three potential 

systems derived from Study 1 and 2’s results. 
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1. Broadcasting Public Community Information: The first option was a large 

interactive public display that would enable community members to view and 

share information via the display situated in a public space, such as a community 

park, recreation centre, or transit exchange hub. This would be like traditional 

bulletin boards, where community members may post relevant information to 

share with others. An interactive display would serve a similar function as those 

seen in prior work (i.e., Discussions in Space, PlasmaPosters, Wray Photo 

Display), except the display would offer additional ways in which people could 

interact with it. For example, people may be able to use their mobile phones to 

interact with the display remotely. In this way, people with privacy concerns could 

anonymously capture, view, and share community information from a distance, 

whether it was from several feet from the display, or from their home. 

2. Curating Domestic Digital Community Information: The second option was a 

large, interactive display that would enable family members to view and share 

information via a large display situated in the home. This display could be 

accessed in person and through linked devices, such as computers, laptops, 

mobile phones, and tablets. Community news and services would be curated for 

the family, based on the needs and routines of household members. For 

example, a family with young children may regularly participate in a seasonal 

soccer league and ballet classes. In this case, a family’s search on the linked 

home computer or mobile device would be stored and would re-surface the 

information at an appropriate time to remind the family to register. Over time, the 

system would curate and display all matters related to the home, such as 

neighbourhood events, school outings and deadlines, and household bills. 

3. Location-Sharing Gamification of Community Engagement: The third option 

was a location-based game that would support daily routines of working 

professionals traveling through the community. This location-based game would 

surface community information selectively to a user at a relevant time and place 

based on patterns of use. Such a system could enable users to find and leverage 

community information during their daily routines and based on their personal 

routes. The system would also encourage city exploration through gamification 
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and support collaboration with others in the community they encounter on a 

regular basis. 

I decided to base the design of City Explorer on the third option described above: 

location-sharing gamification of community engagement. Gamification is defined as the 

use of game design elements in non-game contexts and often serve as good motivators 

when focused on pleasure, rewards, and time (Deterding et al., 2011; Zuckerman & 

Cunningham, 2011). Gamification is shown to motivate which is important within the 

context of my work (community information and city exploration) as we wanted to 

motivate people to share community information, explore areas along their commute, 

and engage with others and the information. Location-based games provided the 

opportunity to leverage location and gamification, offering a novel approach to a 

location-based community information system that could be used while travelling via 

public transit. I expand further on the use of game elements as a community 

engagement tool in the next section. Additionally, incorporating aspects of public transit 

was required given our collaboration with TransLink, the transit authority for the Greater 

Vancouver Regional District. 

5.3. Design Requirements 

In this section, I discuss the design requirements derived from our collaboration 

with TransLink and the findings from Study 1 (Chapter 3) and Study 2 (Chapter 4). I 

focused on the two main types of community information families indicated they were 

interested in yet had difficulty finding and sharing with others: location-based information 

and time-based information. I began my design process by reflecting on prior work 

around family routines, community awareness, gamification, and commuter experiences. 

I was 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, I decided on four design requirements for the game. 

Location-Sharing: Incorporate location awareness to provide personalized, 

context-relevant information. Location-based systems have evolved to provide people 

with context-relevant information as well as to enable people to connect those in 
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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 throughout their day (Church et al., 2007; Paulos & 

Goodman, 2004). 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 (Church et al., 2007). With people 

particularly interested in locally relevant news and events (Alt et al., 2011; Claes & 

Moere, 2013; Wouters et al., 2013), I wanted to incorporate location detection and 

geotagging of community information. Incorporating location detection features within 

technologies could offer a more tailored, personalized experience for the user by only 

presenting information that is relevant based on one’s location.  

Local News and User-Generated Content: Provide curated news and user-

generated content with simple moderation tools. We already know that traditional 

community noticeboards and local newspapers provide people with information and 

news that pertain to the local community (Alt et al., 2011; Fortin et al., 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 (Kavanaugh et al., 2013; Palme et al., 2012). 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 

(Kavanaugh et al., 2012). However, many of the news aggregators 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 

professionally 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 & 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 et al., 2013; Pang et al., 2015), we have yet to see a community system that 
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combines both local news from a news agency, with community information created by 

others nearby.  

Community Engagement Tools: Provide challenging game elements linked to 

rewards to support play. 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 & Björk, 2013). Cities have public places where citizens can roam 

(Montola et al., 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 et al., 

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 virtual world (Paavilainen et al., 2017). 

Much of the work studying the use of gamification to foster public participation shows the 

use of reward-based gamification. Reward-based gamification involves the use of 

badges and points to show progress, as well as displays achievements against other 

users on leaderboards (Thiel, 2016; Knaving & Björk, 2013). These elements provide 

immediate feedback to the player and can often be shared on social media or be seen 

on the game leaderboard.  

Privacy Control: Offer privacy mechanisms to support partial and anonymous 

identity. 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 has 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 stigmatized by society (e.g., victims of violence, survivors of child abuse, 

etc.) a safe zone to share information without fear of embarrassment or harm 

(Frequently asked questions, 2002; Kang, et al., 2013). There are several reasons why 

people prefer anonymity versus being identified. Anonymity absolves accountability, 

where people can act without consideration and misuse the Internet for misconduct 

(Farkas et al., 2002). Anonymity can also make it difficult for people to establish trust, 
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maintain credibility, or hinder community building (Kraut & Resnick, 2011). Given the 

degree of privacy enabled is often a personal choice, I wanted to design the game in 

such a way to support certain activities (such as location-sharing) so that people will 

choose the social benefits over the risk trade-offs. 

5.4. Design Informing Models 

In this section, I describe the iterative design process I followed that included 

collaboration with TransLink, Greater Vancouver’s public transit authority, and a team of 

graduate student researchers from the Connections Lab (cLab). City Explorer was 

designed over the course of a year and included brainstorming discussions and the 

development of personas, user scenarios, storyboarding, sketches, and wireframes. 

These all led to the development of a medium-fidelity prototype which was then iterated 

upon to produce a high-fidelity prototype to be used in the field deployment. I describe 

these in detail next. 

5.4.1. Brainstorming 

The first activity in the design process involved a series of brainstorming 

discussions that I conducted with my senior supervisor, Dr. Carman Neustaedter. 

Brainstorming is a technique that originated in the late 1930s that is useful in ideating 

(Kultima et al., 2008). These discussions allowed us to determine the purpose of the 

system and to explore a wide variety of possibilities of how the system could be used. 

Between us, we asked questions as to how players could earn points through location-

sharing. We also discussed how elements of player collaboration and city exploration 

might be achieved. After several brainstorming sessions and preliminary sketches, we 

settled on several core features of the game. These features are shown in Figure 15 and 

include checking-in, viewing points, buying segments, viewing routes, and completing 

challenges.  
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Figure 15: Sketches exploring the core features of City Explorer 

5.4.2. Personas 

Following these brainstorming discussions and initial sketches, I created 

personas to better understand how to tailor features and functions of the game to a 

specific user’s needs. Personas are often grounded in user studies and incorporate user 

goals, needs, and interests (Chang, Lim & Stolterman, 2008). They are also used to tell 

a story and to communicate research insights important to consider when defining and 

developing a system. 

The first persona represents Sally, a 43-year old mother of two children, aged 10 

and 6. Mary lives in Surrey, a suburb of Greater Vancouver located 30 minutes away 

from downtown Vancouver via public transit. She works a “9 to 5” job weekdays, and has 

established a regular routine with her husband where she is dropped off at the main bus 

exchange in the mornings, hops on the Skytrain, and heads in to work. She often reads 

the local paper during her commute in, and uses her mobile phone mostly to 

communicate and connect with her husband during the day.  

The second persona represents Karen, a 29-year old accountant who relies on 

public transit buses to travel to and from her home and work located 45 minutes away 

via transit. Her schedule fluctuates every few months, depending on workload and the 

number of clients in her portfolio. She lives on her own and relies heavily on her mobile 

phone to stay connected with friends and to keep her entertained during her bus trips 

(e.g., podcasts, social media, web browsing, etc.). 
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The third persona represents Roger, a 19-year old university student who lives at 

home with his parents and younger sister. He has a full-time school schedule and often 

spends most of his days on campus, whether it is for courses, peer study sessions, or to 

participate in the many extracurricular activities in which he is involved in. Roger is 

always connected to the Internet, switching between his mobile phone, tablet, and laptop 

often throughout the day to comment on news items and to share interesting articles on 

his social media accounts (including Facebook, Twitter, and Foursquare, depending on 

the subject nature of the article). 

These three personas, Sally, Karen, and Roger, represent the demographic 

group that I focus on as part of my dissertation. Sally and Karen offer a lens into the lives 

of working professionals, while Roger helps to better understand the needs from the 

perspective as being a member of a family. 

5.4.3. User Scenarios 

With three personas in mind, I then considered several scenarios that these 

personas may encounter and how City Explorer could be used. A user scenario is part of 

the design process and helps to visualize a person’s interaction with the physical 

environment (Leblanc, 2008). Scenarios allow researchers to build on empirical findings 

already established (Young & Barnard, 1986). Given the findings from Study 2, I detailed 

descriptions of how a person might play City Explorer. The following scenarios are 

based on the three personas established from the previous section. 

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. 
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Scenario 2: Karen is on her way to work. She launches City Explorer which 

automatically geo-tags her current location and follows her 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 

leaderboard 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. 

Scenario 3: Roger and Kyle are at the central transit exchange downtown, 

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 happening that 

afternoon. The post is set to expire in 35 min. Kyle boosts this post, keeping it active for 

1hr 35 min, hoping other students stay informed of the sale. 

All three scenarios were valuable in describing individual stories and context 

behind how and why the personas would by playing City Explorer. This was useful for 

determining if users would be willing to use the functions and features within City 

Explorer. 
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5.4.4. Storyboarding 

Given our collaboration with TransLink, one of our deliverables was to share 

ideas around the system and to explain how we imagined City Explorer would work. One 

of the tools we used to communicate the game’s purpose and features was a couple of 

storyboards. This was helpful for the team at TransLink to understand our design 

motivations and directions. Figure 16 represents the first storyboard that has a player 

checking-in at the start and checking-out at the end of a transit trip, earning points during 

his commute. Figure 17 represents a second storyboard that shows a player taking a 

photo as part of the game’s challenge, automatically geo-tagging and time-stamping it, 

sharing it with the public, and earning points for the number of popular votes received. 

 

Figure 16: Storyboard of user logging the start and end of their trip 

 

Figure 17: Storyboard of user taking a photo and sharing it with others 
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5.4.5. Sketches 

Upon receiving some design suggestions and direction from the team at 

TransLink, I followed up the storyboards with initial sketches of the game. Sketches are 

useful in the early design stages to help conceptualize and envision the system at a high 

level (Landay & Myers, 1995). This is a low cost, useful communication method that 

produces an initial proof of concept (Engelberg & Seffah, 2002). In Figure 18, I sketched 

three screens that demonstrated how I imagined City Explorer’s map feature to function. 

In the first screen, players could save (or favourite) a place (shown with the star icon) 

and/or check-in (shown with the pin icon). In the second screen, a player has checked-

in, earned 100 points, and can see a zoomed in version of the map, along with the 

current real-time status of the transit bus. Lastly, in the third screen, a player has saved 

two places often checked-in to (Home and School), and can add a new saved place. 

 

Figure 18: Sketches of the user interface for City Explorer's map feature 

A series of sketches was completed for each of City Explorer’s features. This 

process helped me to understand the details of each of the game’s functions, as well as 

allowed me to ensure I was mindful of the personas and scenarios that had been 

developed earlier. 
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5.4.6. Medium-Fidelity Prototype 

Once the sketches were produced and reviewed against the scenarios, 

wireframes were completed to produce a medium-fidelity prototype. A medium-fidelity 

prototype is a prototype with limited functionality but clickable areas which presents 

detailed information about navigation, functionality, content, and layout of the system 

(Engelberg & Seffah, 2002). Here, I worked closely with my team of collaborators, 

Stephanie Wu, UX designer, and Yuyao Wu, web developer, both Masters graduate 

students in the School of Interactive Arts & Technology, to explain the sketches and 

discuss how they may translate to a set of wireframes. I also closely reviewed best 

practices and lessons learned for a mobile experience. For example, a case study of 

Tiramisu, a transit information app, revealed that pop-up windows serving as an 

attention-catcher (UI pattern) should allow the user the option to dismiss (Yang et al., 

2016). User interface patterns such as attention-catcher was considered and applied 

during the wireframe development process. 

The wireframes were developed to be interactive so that the team, including our 

developers, would be able to fully understand the end-to-end process of each function. 

In Figure 19, the first screen shows the map and route feature, where a player could 

view the segments that comprise a route. The second screen shows the leaderboard 

feature, where players can tap ‘More’ to view additional top scores or to redeem prizes. 

The third screen shows the challenges feature, where a player can toggle between 

current and completed challenges. 
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Figure 19: Medium-fidelity prototype of City Explorer's segments, leaderboard, 
and challenges features 

The wireframes were completed over the course of several months. This required 

regular iterations amongst the team of collaborators to work through all the details of the 

game. Once the medium-fidelity prototype was completed, I reviewed the game’s 

progress with my collaborators and my senior supervisor.  

5.5. High-Fidelity Prototype 

In this section, I describe the final core features of the high-fidelity prototype of 

City Explorer. High-fidelity prototypes permit the creation of a lifelike simulation, suitable 

for user tests, before the final version has been developed (Engelberg & Seffah, 2002). It 

provides a high degree of functionality, is fully interactive, and often defines the look and 

feel of the final product (Engelberg & Seffah, 2002). At this time, the prototype of City 

Explorer contains five main interface screens: Map, Friends, Challenges, Posts, and 

Leaderboard. I describe each of these next, along with the game rules. 
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5.5.1. Set Up and Objective of the Game 

City Explorer may be accessed through this link: https://cityexplorer.online/. To 

begin, players need a user ID (email) and a password set up. Players can choose a 

profile picture, set their public visibility (on/off), review help, or log out of the system. 

The objective of the game is to earn points by commuting via transit (Daily Play) 

or traveling to a specific destination (Challenge Play). A player may simultaneously play 

both Daily Play and Challenge Play. Daily Play allows a player to collect regular points 

by passing by a bus or Skytrain stop. Challenge Play allows a player to collect bonus 

points depending on the difficulty of the challenge. 

5.5.2. Map 

City Explorer’s map is the home screen for the game. Figure 20 shows that once 

a player has signed in, the game detects the player’s location (with the pin icon) and 

nearby bus stops (with the flag icon) within a 100-metre radius. Each bus stop offers 

potential points that can be earned by passing by the bus stop. Once the player passes 

the stop, the flag disappears and the player earns the points marked. 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 they were waiting for the bus to arrive. 

We determined the expected maximum wait time for a bus to be 30 min. As the player 

moves, his route is tracked with a series of blue dots. 

https://cityexplorer.online/login
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Figure 20: City Explorer's map feature, the first screen the player sees once 
logged in 

5.5.3. Friends 

The friends feature enables players to build and access a Friends list for those 

who have set their public visibility to “ON”. Figure 21 shows the player’s menu panel 

where the privacy setting and public visibility toggle are located. Players can choose to 

add friends by entering an email address and sending a request. This request can be 

accepted or declined by the person receiving the friend request.  
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Figure 21: City Explorer's privacy control where visibility can be toggled on/off 

Players with the public visibility set to “ON” will show up in others’ Nearby Friends 

section (as shown in the first screen of Figure 22), only if they meet two conditions. First, 

the player must have been successfully added as a friend, and, second, players must be 

physically located within a 100-metre range of each other. Once both conditions are met, 

players are ‘Linked’.  

Accepted friends within a 100-metre range become game “multipliers” for their 

shared trip in Daily Mode. A multiplier awards players for skillful play (Adams, 2006). In 

City Explorer, this translates to collaborative play. This means that travelling with one 

friend along the same route will yield both players double the route points (travelling with 

two friends = triple the points, three friends = quadruple the points, etc. to a maximum of 

8 friends). Thus, even though the game is competitive, there is an advantage to 

periodically collaborating with others. This range was determined by our estimation of 

the average length of transit buses, trains, and/or terminals.  
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Figure 22: City Explorer's friends feature that allows players to maintain a list of 
friends 

We recognize that some players may have concerns with having their location be 

known to others. To respect such concerns and to support individual play, we included a 

setting where players can set their visibility to “OFF”. This would hide their location from 

other players, rendering them invisible in the game. 

5.5.4. Challenges 

Another feature of our game offers challenges to players based on their 

geographic location. Details of all possible challenges for the player will display on the 

screen shown in Figure 23. It was our aim to challenge players to explore nearby areas, 

atypical of their daily routine. Challenges include routes with multiple stops and are 

predetermined in the game’s design. 

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 hours (Easy), 6 hours (Medium), or 12 hours (Difficult). The number of 

points awarded with each completed challenge increases with the level of difficulty. 
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Figure 23: City Explorer challenges feature offered three levels of difficulty 

5.5.5. Calculating Challenge Difficulty 

Our game automatically determines the difficulty of the challenge based on the 

player’s current location and a calculation of the number of vehicles (buses, train, sea 

bus) required for the player to arrive at the destination (Figure 23). An “Easy” challenge 

requires a player to use one transit vehicle (e.g. one bus) within a single trip. A “Medium” 

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). As it is unlikely people will commute for more 

than 12 hours to arrive at their destination, we set this as the time limit for the most 

difficult challenge. 
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“Difficult” for a player located in a suburb 40 km away as the routes may involve the use 

of multiple vehicles. 

5.5.6. Posts 

To support community awareness and discussions, we included the Posts 

feature in our game. Players can add content (text, links, photos, videos) within a 150-

metre radius of their location. Content is then linked to its location. We set this radius to 

contain the news to the surrounding areas within which players travel, only surfacing the 

information to viewers when it is geographically relevant (e.g. they are close by).  

We are interested in the types of information people choose to share with others 

during their transit commute. Because these posts are geo-tagged and related to the 

players’ locations (e.g. traffic condition, road detours, or construction, etc.), we set a 

default expiry period of one hour for all posts. Players can “Boost” a post to keep it active 

for another hour. This allows any City Explorer players to determine the value of 

community information and whether it needs to remain available for others to view past 

the hour. For example, a traffic incident 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 every 12 hours by a player for a post (this prevents players from 

continuously boosting the same post). 

5.5.7. Leaderboard 

City Explorer’s Leaderboard allows players to see how they rank amongst other 

players (Figure 24). 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 competition to increase their 

engagement with the game. 
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Figure 24: City Explorer's leaderboard feature enables players to see their 
rankings in the game 

5.6. City Explorer Implementation 

City Explorer was built as a web application that users access through their 

mobile phone browser. The front-end of the game was developed using a combination of 

HTML5, CSS, and JavaScript. The back-end of the game was built with Spring MVC, 

AJAX, and Java Tomcat. It also integrated data from TransLink’s existing Open API 

(General Transit Feed Specification) to provide transit data, including bus stops, train 

stations, routes, and schedules. Finally, the geolocation detection of the user was 

implemented through the HTML5 API for accessing the current GPS data. 

The game’s database was developed using MongoDB for two main reasons. 

First, it offers scalability and increased performance. Second, MongoDB supports 2d-

Sphere GeoLocation Index, required to make the searching process between a player’s 

current location and each bus stop faster. MongoDB was used to store the locations of 

the stops and added a geographic index for calculating the distance for challenges. The 
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records of users were also stored in a remote MongoDB server. Table 1 lists the major 

tables in the game’s database. A cron script was also included to clear the 

today_points table at 24:00 every day. 

Database Entity Description 

players Stores login credentials, email address and game points for user 

challenges Stores hardcoded challenge information 

challenge_records Stores each challenge record for a single challenge initiated 

posts Stores geolocation based post info 

post_boosts Stores boost history of a post 

stops Stores stop locations and names in Greater Vancouver  
(Important: Needs to be updated manually when new stops change from TransLink) 

friendships Stores friend pair information 

friendship_requests Stores friend request and status 

player_stop_travel_records Stores the tracking of player’s stop traveling history 

today_points Stores the points for the day (24-hr period) 

Table 1: Database entities and descriptions for City Explorer 

5.7. Comparison to Existing Systems 

In this section, I briefly compare existing popular social computing technologies 

to City Explorer. As can be seen in Table 2, City Explorer allows players to create a user 

profile, connect with friends, set their privacy setting, detect, share, and display their 

locations on a map, post photos, complete challenges, and read local community 

information. City Explorer did not have direct or instant messaging built in to the game as 

there already exists many tools that people use to communicate with others, such as 

texting and instant messaging tools like WhatsApp. Foursquare offers a similar list of 

features, with the exception of community information. Within the context of Foursquare, 

users do offer tips and feedback on places in the neighbourhood. City Explorer is less 

focused on this type of peer-to-peer review system; rather, City Explorer supports the 

curation of local community information such as events, including family events, 

community events, traffic and crime. ZWERM (Laureyssens et al., 2014) offered a 

similar set of features to City Explorer, except there was not a way for players to vote on 
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content. ZWERM did, however, offer a means for players to directly message each 

other. Both Nextdoor (Masden et al., 2014) and Facebook offers users the same set of 

features, except people’s locations are not shown on a map, nor are there dedicated 

ways to pose challenges to others within the community. They both do, however, offer 

ways in which people can share local community information with others. Lastly, both 

Instagram and Twitter offer a similar list of features as each other, with the exception 

that Twitter offers the ability to broadcast and share local community information. 

 City 
Explorer Foursquare ZWERM Nextdoor Facebook Instagram Twitter 

User Profile        
Social Network        
Privacy        
Map        
Voting        
Location Sharing        
Photo Sharing        
Challenges        
Community Information        
Direct Messaging        
Instant Messaging        
Table 2: Comparison of City Explorer and existing social technologies 

5.8. Summary 

In this chapter, I described the process I followed to design the transit exploration 

adventure game, City Explorer. The game was based on four design requirements: 

location-sharing, local news and user-generated content, community engagement tools, 

and privacy controls. The iterative design process I followed to design and develop City 

Explorer included brainstorming, developing personas and user scenarios, designing 

storyboards, and sketching. A high-fidelity prototype was the result of this process and 

was used as part of the evaluation of the game which I describe in the next chapter. 

  



City Explorer: Gamifying Public Transit 
Trips While Exploring the City

Abstract 
Many people use public transit on a recurring basis to 
travel for work, school, or other activities. Yet rides can 
be isolating despite encountering the same people on a 
regular basis. We designed City Explorer, a city 
exploration transit game, to provide transit riders with 
a channel to strengthen the sense of community. In 
City Explorer, players collect points as they ride public 
transit. They can complete route-specific challenges 
and collaborate with other riders to multiply points by 
riding the same route. Players can also create geo-
tagged posts to describe and share community-related 
information. We share our design requirements, 
followed by details of game features, and our 
implementation of City Explorer. 
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Introduction 
The idea of community is constantly changing, as 
people continue to experience, adapt, and shape the 
world around them. Many communities have developed 
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a set of practices that represent connectivity and 
solidarity with others [2,6]. We see these practices 
appearing within rural towns and city neighborhoods 
with the desires to be aware of the happenings and 
activities within one’s environment and city [12]. For 
example, people are often interested in knowing about 
upcoming events or sharing ideas concerning their 
neighborhoods. We also see the social phenomenon of 
Familiar Strangers, individuals that we regularly 
encounter but do not necessarily interact with [15]. An 
example of a Familiar Stranger is a person one sees on 
a public transit bus every morning. Our research 
focuses on one aspect of community, which is the use 
of public transportation within a metropolitan city. That 
is, we are interested in the social behaviors of 
individuals who share similar bus or train routes that 
may span multiple neighborhoods of a city.  

Social computing offers new ways for public transit 
authorities to interact with transit riders. Real-time 
sharing and visualizations of transit bus stops and 
arrival times have been found to be valuable [1,2,7]. A 
recent study found opportunities for a co-designed 
system where people are encouraged to share their 
personal narratives with the transit service provider 
[17]. Systems have also been developed that allow 
commuters to engage in multiplayer games with others 
traveling on the same route [17,18]. Findings from 
evaluations of such systems offered several influences 
on game design, including the length of game sessions 
and the start and end times of the game. Our system 
was built with the influence focused more on the 
player’s geographic location and collocation with others. 
Specifically, we were interested in exploring how 
players determine when to play individually or 

collaboratively, and how a game might foster new 
social connections. 

We designed and developed a mobile game called City 
Explorer (Figure 1) that enables transit riders to 
explore areas of the city during their travels. The game 
encourages the sharing of user-generated content 
related to their transit trips. It also offers incentives for 
players to explore the city, with bonuses for doing so 
collectively. In turn, players collect game points which 
can be redeemed for tangible prizes from the transit 
authority (e.g. bus tickets or monthly credit for transit 
passes). In the following sections of the paper, we 
present related literature, describe the design and 
implementation of City Explorer, and then discuss how 
we imagine people will use the game, including any 
foreseeable concerns that may arise. 

Related Work 
Studies have explored how digital technologies can 
provide a communication channel for people to connect 
with others and with public agencies [9,10,12]. Similar 
to how Web 2.0 tools have brought a more participatory 
Internet experience, technologies within a community 
should be useful in connecting a diverse and mobile 
population [9]. Ubiquitous computing technologies offer 
people access to place-specific information, with 
everyday technology become smaller, embedded, and 
accessible anywhere. Therefore, making real-time 
information available facilitates a major transformation 
of the way we perceive, understand and subsequently 
travel through city spaces. While social media can 
support opportunities for engagement, community 
members are sometimes concerned with privacy and 
security [11]. Mobile systems and location-based 
games have been successful in linking people with 

 

Figure 1: Home screen for 
City Explorer depicting player 
location and nearby transit 
stops within 100m. 
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community information and providing access for people 
to retrieve, capture, and share information [3,9,10]. 

Prior work has also explored opportunities for enhancing 
the experience for transit commuters, both before and 
during their journey [8]. TrainRoulette is a mobile app 
designed to encourage situated, real-time chats between 
train commuters [4]. An evaluation of the system 
showed that passengers were interested in their 
collocated passengers, including what they do and their 
interests. Here we see that social interactions between 
strangers is valuable, and that limiting such interactions 
to a physical space (i.e. transit bus) has advantages. 

Given this, our research interest focused on designing a 
system that would connect riders to location-based 
community information as they travel. To further 
explore the opportunity to understand the social 
interactions between both strangers and friends, we 
designed a transit game that can be played individually 
or collaboratively. We hope to better understand how 
the sense of community is built Next, we describe the 
design process for City Explorer. 

The Design of City Explorer 
Our primary goal was to design a mobile game that 
would allow people to connect with their community 
and enjoy their transit experience. City Explorer is a 
city exploration transit adventure game designed in 
partnership with Translink, the transit authority for the 
Greater Vancouver area in Canada. Players compete to 
earn the highest number of total points by traveling via 
transit (Daily Play) and/or travelling to a specific 
destination (Challenge Play). The goal is to have 
players use the game as part of their daily commutes. 

Design Requirements 
We began our design process by reflecting on prior 
work around transit commuter experiences and 
community awareness. We were also inspired by board 
games such as Ticket to Ride, the popular mobile app, 
Foursquare, and Facebook. Based on this literature and 
existing technologies, we decided on three design 
requirements for our game. 

LOCATION-BASED 
Many studies have identified the need to design for 
mobility as people move throughout their day [3,5,16]. 
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 [5]. As 
such, we wanted to incorporate location detection and 
geotagging of community information. Our mobile 
game enables place-based communication and 
flexibility to connect when and where needed. 

SOCIAL COLLABORATION 
Prior work has also shown interest in people learning 
more about others who are in transit with them or who 
frequent the same areas [4,14]. Requirements are 
different for systems that facilitate communication 
between people who are based in the same physical 
area. People are close enough so that they can meet in 
person if they wish. For this reason, we needed to 
balance the affordances of playing individually or 
collaboratively. We wanted to address potential privacy 
concerns people may have with location detection 
and/or sharing, while preserving the ability to connect 
with those in close proximity. 

 

Figure 2: Friends are 
detected within 150m of the 
player’s location. Once linked, 
friends become multipliers, 
earning linked players bonus 
points for a shared commute. 
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COMMUNITY ENGAGEMENT 
Existing digital tools, such as social media, have been 
shown to connect neighborhoods and support community 
engagement [13]. However, often, the amount of 
information is overwhelming to navigate [13]. Our aim 
was to leverage the ease of posting geo-tagged 
information users may already be familiar with in using 
existing social media tools, such as Facebook or Twitter. 
While our game borrows the ‘posting’ mechanics seen in 
these tools, our interests surround how surfacing this 
information based on one’s exact location may influence 
behaviors. For example, what types of information do 
people consider valuable for others in the area? How can 
we support creating and sharing user-generated content 
specific to one’s transit ride? 

Considering these design requirements, we then iteratively 
designed and developed the game. City Explorer contains 
five main screens: Map, Friends, Challenges, Posts, and 
Leaderboard. We discuss each of these next. 

Map 
City Explorer’s map is the home screen for the game 
(Figure 1). Once signed in, the game detects the 
player’s location and nearby bus stops within a 100m 
radius. Each bus stop offers potential points (marked 
on the orange flags) that can be earned by passing by 
the bus stop. Once the player passes the stop, the flag 
disappears and the player earns the points marked. 

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 they were 
waiting for the bus to arrive (we determined the 
expected maximum wait time for a bus to be 30 min). 

Friends 
To meet our design requirement for social 
collaboration, players can build and access a Friends list 
for those who have set their visibility to “ON”. Players 
can choose to add friends (this request can be accepted 
or declined). Players with visibility set to “ON” will show 
up in their Nearby Friends list, only if they have been 
successfully added as a friend and if they are within a 
150m range (Figure 2). This range was determined by 
our estimation of the average length of transit buses, 
trains, and/or terminals. Players can choose to link with 
nearby friends within this range.  

We recognize that some players may have concerns 
with having their location be known to others. To 
respect such concerns and to support individual play, 
we included a setting where players can set their 
visibility to “OFF”. This would hide their location from 
other players, rendering them invisible in the game. 

Accepted friends within a 150m range become 
“multipliers” for their shared trip in Daily Mode. This 
means travelling with one friend along the same route will 
yield both players x2 points (travelling with two friends = 
x3, three friends = x4, etc. to a maximum of 8 friends). 
Thus, even though the game is competitive, there is an 
advantage to periodically collaborating with others. 

Challenges 
Another feature of our game offers challenges to 
players based on their geographic location. Details of all 
possible challenges for the player will display on the 
screen shown in Figure 3. It was our aim to challenge 
players to explore nearby areas, atypical of their daily 
routine. Challenges include routes with multiple stops 
and are predetermined in the game’s design. 

 

Figure 3: Challenges are 
based on the player’s 
geographic location and the 
number of transit vehicles 
required to arrive to the 
challenge destination. 
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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 
hours (Easy), 6 hours (Medium), or 12 hours (Difficult). 
The number of points awarded with each completed 
challenge increases with the level of difficulty. 

DIFFICULTY CALCULATION 
Our game automatically determines the difficulty of the 
challenge based on the player’s current location and a 
calculation of the number of vehicles (buses, train, sea 
bus) required for the player to arrive at the destination 
(Figure 3). An “Easy” challenge requires a player to use 
one transit vehicle (e.g. one bus) within a single trip. A 
“Medium” 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). As it is unlikely people will commute for more 
than 12 hours to arrive at their destination, we set this 
as the time limit for the most difficult challenge. 

For example, Stanley Park (a large park in downtown 
Vancouver) 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. 

Posts 
To support community awareness and discussions, we 
included the Posts feature in our game. Players can add 
content (text, links, photos, videos) within a 150m 
radius of their location (Figure 4). Content is then 
linked to its location. We set this radius to contain the 
news to the surrounding areas within which players 
travel, only surfacing the information to viewers when it 
is geographically relevant (e.g. they are close by).  

We are interested in the types of information people 
choose to share with others during their transit 
commute. Because these posts are geo-tagged and 
related to the players’ locations (e.g. traffic condition, 
road detours, or construction, etc.), we set a default 
expiry period of one hour for all posts. Players can 
“Boost” a post to keep it active for another hour (Figure 
5). This allows any City Explorer players to determine 
the value of community information and whether it 
needs to remain available for others to view past the 
hour. For example, a traffic incident may only be 
needed for the hour whereas a petition for enhanced 
park security may need to remain active for a number 
of days. Boosting can only be done every 12 hours by a 
player for a post (this prevents players from 
continuously boosting the same post). 

Leaderboard 
City Explorer’s Leaderboard allows players to see how 
they rank amongst other players (Figure 6). 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 competition to increase 
their engagement with the game. 

Usage Scenarios 
Next, we offer two usage scenarios to further explore the 
potential experiences we imagine City Explorer offers. 

Scenario 1: Karen is on her way to work. She launches 
City Explorer which automatically geo-tags her current 
location and follows her 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 

Figure 4: Players can add 
content to the game. 

Figure 5: Players can 
boost posts to keep it 
active for another hour. 
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stop passed. She checks the leaderboard 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. 

Scenario 2: Roger and Kyle are at the central transit 
exchange downtown, 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 happening that 
afternoon. The post is set to expire in 35 min. Kyle 
boosts this post, keeping it active for 1hr 35 min, 
hoping other students stay informed of the sale.  

Implementation 
City Explorer was built as a web application that users 
access through their mobile phone browser. The front- 
end of the game was developed using a combination of 
HTML5 and JavaScript. The back-end of the game is 
built with Spring MVC, AJAX, and Tomcat. It also 
integrated data from Translink’s existing Open API 
(General Transit Feed Specification) to provide transit 
data, including bus stops, train stations, routes, and 
schedules. We then designed our database 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 
detection of the user was implemented through the 
HTML5 API for accessing the current GPS data. 

Discussion and Conclusion 
The system design presented in this paper describes a 
platform in which players can connect with others in 
their community and enhance their transit experience. 
City Explorer also offers a new way for players to add, 
review, and promote contextually relevant information 
related to their community and tied to transit routes. 
We leveraged common social media tools, such as the 
geo-tagging features from Twitter and Facebook, and 
the location-detection feature from Foursquare, to 
design a transit adventure game. We believe that by 
providing players with the option to play individually or 
collaboratively, we are designing to allow people to play 
within their own comfort while in transit (i.e. 
anonymously or collocated with other players). 

While we do hope that people will use City Explorer on 
a regular basis as they travel to and from their homes, 
we recognize that we have only scratched the surface 
with respect to privacy. We foresee this as an important 
area to pursue, especially as the game has built-in 
location detection and maps the players’ routes. In 
future work, we plan to explore what specific privacy 
concerns may arise while users are playing the game. 
Finally, we want players to consider stepping outside of 
their daily routines and exploring other areas of the city 
via transit. We hope that an evaluation of the system 
will enable us to further explore any social behaviors 
and patterns that may surface. 
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Figure 6: Players can see 
how they compare to others 
in the game. 
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Chapter 6.  
 
Field Evaluation of City Explorer 

To explore how a location-based game could allow working professionals to 

capture, share, and view community information, I conducted a field evaluation of City 

Explorer, a transit exploration adventure game, over a period of four weeks. 

The fifth research question of my dissertation was: How will working 

professionals who ride transit use a mobile technology that is specifically designed to 

support the capturing, sharing, and viewing of location-specific information? 

The objective to this fifth research question was to evaluate the mobile 

technology to understand how it supports public transit commuters’ abilities to capture, 

share, and view location-specific community information. 

The paper included in this chapter addresses Research Question and Objective 

5 and was published as: 

Carolyn Pang, Rui Pan, Carman Neustaedter, and Kate Hennessy. 2019. City 

Explorer: The Design and Evaluation of a Location-Based Community 

Information System. In Proceedings of the SIGCHI Conference on Human 

Factors in Computing Systems (CHI '19). ACM, New York, NY, USA (In 

Submission). 
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ABSTRACT 
Many working professionals commute to work via public transit yet 
have limited tools for learning about their communities during 
commutes. We designed a location-based game called City Explorer 
to explore how transit commuters might capture, share, and view 
community information that is specifically tied to locations. 
Through a four-week field study, we found that participants valued 
the increased awareness of their personal travel routines that they 
gained through City Explorer. When viewing community 
information, they preferred information that was factual rather than 
opinion-based and presented at the start and end of their commutes. 
Participants found less value in connecting with other transit riders 
because transit rides were often seen as opportunities to disengage 
from others. We discuss how location-based technologies can be 
designed to display factual community information before, during, 
and at the end of transit commutes. 

KEYWORDS 
Community, urban informatics, location-based games, mobile 
computing 

ACM CLASSIFICATION KEYWORDS 
H.5.2 User Interfaces: User-centered design; H.5.3 Group and
Organization Interfaces: Collaborative computing.

INTRODUCTION 
People are often interested in knowing about the happenings and 
activities within their community and environment [34]. For 
example, they may want to know information about local festivals 
they could attend, leisure activities and programs for themselves 
or their children, or development proposals affecting their 
neighborhood. This community information is valuable to people 
as it can help them manage and organize everyday life, as well as 
learn about the activities going on around them [15,24,26]. Yet 

studies have shown that people still find it challenging to gain 
such information [17,34]. The amount of information available to 
them through digital tools, such as social media, has increased 
drastically and it can be hard to know what is most relevant 
[2,30,51]. People may also feel disconnected from those 
physically around them in their community, despite seeing 
‘familiar strangers’ on a regular basis [35,36]. 

Our research explores this design space to more deeply understand 
when and how people want to learn about community information 
and connect with community members around them. We decided to 
focus on transit commuters and their commute time as prior 
research has shown that it provides people with opportunities to 
engage with one’s community and community members (e.g., 
familiar strangers) [2,11,12,13,25,36]. We wanted to explore how 
we might be able to encourage transit commuters to more actively 
learn about their community and connect with others; as such, we 
turned to location-based games. 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 
[31,37,41,42]. They can provide motivation to players to achieve 
goals through in-game incentives. While existing location-based 
technologies, such as Google Maps and Foursquare, enable people 
to access information, connect with friends, and explore places 
[44,50], little work has been done to explore how location-based 
games might be able to support transit commuters with learning 
more about the happenings within their community.  

In this paper, we present the design and evaluation of a LBG, City 
Explorer, for working professionals who rely on public transit for 
their daily commute. City Explorer is a mobile game that provides 
people with a means to share locally relevant information about 
one’s community and to explore areas within the city. We hoped 
that by connecting people with others in their community, the game 
could act as a catalyst to increase awareness of community 
happenings, including sharing real-time information and cultivating 
a sense of community participation. We conducted a four-week 
field evaluation of City Explorer with a focus on working 
professionals who regularly rode transit. Our research was 
exploratory and focused on exploring when and how people would 
use a transit-based LBG; what types of community information 
transit riders would want to know about; and, whether such a game 
would encourage community awareness and city exploration. 
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Our results found that players valued gaining additional knowledge 
about their transit commutes through City Explorer, including 
knowing how much they rode transit. Yet they were much less 
interested in seeing location-based community information 
throughout their commute. This information was seen as transient 
and less relevant to them. On the other hand, they valued 
information about the start and end of their routes given its 
geographic importance to them (e.g., at home or work). They also 
valued information that was factual rather than opinion-based. 
Lastly, while other research has pointed to the value of engaging 
with ‘familiar strangers’ [36], we saw a desire for reduced in-person 
social interactions as people tended to want to use their commute 
times to disengage from face-to-face interactions. These results 
illustrate that careful design considerations are required to balance 
people’s needs for personal space, existing social ties, and 
community information acquisition.  

RELATED WORK 
Community Information & Social Media 
Community is a broad term for a variety of social arrangements, 
including community of practice, community of interest, social 
communities (e.g., Facebook, Twitter, etc.), and neighborhood 
communities [14,16]. Community information encompasses a 
variety of things from information about community or municipal 
activities to traffic information to leisure activities [34]. The 
common thread is that all of this information helps manage one’s 
everyday activities and learn about what is going on around them 
[15,24,45]. Mobile technologies have provided new ways for people 
to view and share community information [2,23,34]. For example, 
people share real-time information to inform others of transit status 
and delays, as well as to notify drivers of traffic conditions, such as 
accidents and congestion [17,45]. In turn, commuters and drivers 
can choose to take alternate routes, avoiding lengthy traffic situations.  

Research has shown that social interactions amongst people have 
shifted from just one’s local community to also include 
geographically-dispersed family and friends [20,47]. Social media 
tools have played a strong role in letting people share community 
information as well as foster social capital within communities [1]. 
Social capital is defined as a set of properties of a social entity 
within communities that enables joint activities and cooperation for 
mutual benefit [1]. 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 [2,10,30,51]. However, as the number of information sources 
(and apps) grows, so does the opportunity for misleading, false, or 
opinion-driven information [51]. People are challenged with parsing 
and filtering the abundance of information publicly available, 
especially as we see that many social media platforms have become 
tools for which users can initiate and propagate information 
[2,10,51]. Amidst a perceived proliferation of online negativity, 
many users have decreased their consumption of news via social 
media, turning towards more credible journalistic organizations that 
have invested significant efforts to high-quality fact-checking of 
online content [2,10,51]. As such, the challenge becomes how to 

curate content, manage it, and add a degree of trust when sharing 
community information. 

Urban Informatics  
Urban informatics explores the impacts of technology, systems and 
infrastructure on people in urban environments [24,49]. Studies in 
this field are far-reaching, with research spanning the study of social 
behaviors (communication studies, cultural studies, etc.), urban 
communities (urban planning, architecture, etc.), and technical 
systems (computer science, human-computer interaction, etc.) [49]. 
Community participation has often been studied within the field of 
urban informatics. Several mobile systems have been designed to 
encourage playful civic engagement and communication with 
government organizations [24,27,38]. For example, the Fix-o-Gram 
program enabled residents to submit photos of issues to be fixed to 
the city [24,25]. CityFlocks offered residents the ability to stay 
informed and to learn about their city by accessing residents’ 
comments about different places within the city [7]. These systems 
offered various interaction methods for people to use when socially 
navigating urban environments. Our research builds on this work to 
explore how to design location-based technologies to support transit 
riders in gaining community awareness and exploring the 
communities in which they live and commute through.  

Location-Based Technologies & Games 
Cities have become hybrid spaces with physical buildings, people, 
and social structures where location-based applications have 
become increasingly pervasive [19,37]. Location-based 
technologies are those where information is tied to and accessed 
via specific geographic locations [44]. They allow people to stay 
up-to-date on community information, enrich urban participation, 
connect with one’s social network, and explore places 
[24,27,38,44,50]. Some applications are location-centric, where 
location is the core of the entire product (e.g. Google Maps), 
while others offer information based on a user’s current location 
(e.g. Yelp, Foursquare) [24,26]. Sharing one’s location has been 
seen to enhance peripheral awareness, foster a sense of 
connectedness, and build trust within social groups [1,16,40]. 

Much work has studied the motivations behind location-sharing 
behaviors, where many uses of location-based tools are purpose-
driven or social-driven [40]. We also see tools that offer incentivized 
location-sharing services, where users receive incentives for 
disclosing their location [29]. Here, researchers found that people 
valued incentives over privacy and that people’s motivations for 
sharing their location altered as well [29]. While the use of mobile 
devices has grown to become a part of everyday life, there exists 
several major concerns with location-sharing services, such as 
privacy, self-representation, and safety [32,35]. People hesitate to 
share personal data, are concerned with how they are portrayed on 
their social media profiles, and worry about whether allowing 
location-sharing can allow for others to trace their routes [7,16,28].  

A form of location-based technology gaining popularity is 
location-based games (LBGs). LBGs use players’ physical 
locations to elicit a sense of discovery through exploration, 
sharing, and collaboration [37]. Over the years, researchers have 
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explored how location-based games can be used to influence 
community participation and awareness [31,41,42]. For example, 
ZWERM was designed to augment neighborhood participation by 
encouraging teamwork, applying time pressures as a form of 
challenge, and enabling players to express themselves [31]. In 
Feeding Yoshi, players searched for open Wi-Fi hot spots in their 
communities, with a portion of play occurring during commutes as 
players were able to weave game play into everyday life [5]. In 
Anywhere, an actor following players on a city tour was found to 
enhance people’s awareness of the community [4]. More recently, 
Pokémon GO players led to a significant increase in physical 
activities, as the augmented reality environment of catching Pokémon 
in the real world was enjoyable and incorporated social aspects with 
outdoor group activities [3]. Together, this work shows that game 
mechanics and incentives can enhance people’s participation and 
experience with their community. Transit rides offer an interesting 
opportunity within which social behaviors can be explored, including 
personal routines, interactions with others, and awareness of events 
within a community. This work offers an exploration of how people 
moving within a community via public transit experiences the world 
around them, and how such experiences strengthen awareness and 
engagement via information sharing and discussion.  

 

Figure 1: Map feature in City Explorer 

CITY EXPLORER:  
A LOCATION-BASED TRANSIT GAME 
City Explorer is a city exploration transit game where players 
collect points as they ride public transit. The more they ride, the 
more points they earn, where the overarching goal is to collect the 
most points and earn a spot on the leaderboard. Players can 
complete route-specific challenges and collaborate with other riders 
to multiply their points by riding the same route. Players can also 
create geo-tagged posts to describe and share community-related 
information. City Explorer encourages the sharing of user-generated 
content related to players’ transit trips. It consists of five main 
features, described in the remainder of this section. 

Map 
City Explorer’s map is the home screen for the game (Figure 1). 
Once a player has signed in, the game detects the player’s location 
and nearby transit stops within a 100-metre 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. As the player moves, their route is tracked with 
a series of blue dots on the map. 

Friends 
The Friends feature was designed to support awareness of other 
players within a 150-metre range. We wanted to explore whether 
such a feature would strengthen existing ties or create new 
relationships with other transit riders. If a player turns their game 
visibility to “ON”, all players within a 150-meter range can see 
them in the ‘All Players’ list shown in Figure 2. 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 
want to connect with a player that is further away than 150 
meters, they can choose to type in their email address and ‘Add a 
Friend’ (Figure 2, right). We determined this range through an 
estimation of the average length of transit buses, trains, and/or 
terminals. Once both conditions are met, players are ‘Linked’. 
Accepted friends within a 150-metre range become game 
“multipliers” for their shared trip in Daily Mode. A multiplier 
awards players for skillful play [7]. In City Explorer, this 
translates to collaborative play. This means that travelling with 
one friend along the same route will yield both players double the 
route points (travelling with two friends = triple the points, three 
friends = quadruple the points, etc. to a maximum of eight 
friends). Thus, even though the game is competitive, there is an 
advantage to periodically collaborating with others.  

 

Figure 2: Friends feature in City Explorer 

96



The Friends feature enables players to build and access a Friends 
list for game players who have set their public visibility to “ON”. 
This setting was included as we recognized that some players may 
have concerns with having their location be known to others. 
When players set their visibility to “OFF”, their locations were 
hidden from other players, rendering them invisible in the game. 

Challenges 
It was our aim to challenge players to explore nearby areas, 
atypical of their daily routine. 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 center, 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. We wanted to challenge players 
to explore nearby areas, atypical of their daily routine. Challenges 
included routes with multiple stops and were predetermined in the 
game’s design by us where we created challenges around 
community centers, libraries, and public parks located in each of 
the suburbs within the city. 

Difficulty 
City Explorer automatically determines the difficulty of 
challenges based on a player’s current location and a calculation 
of the number of vehicles (buses, trains) required for the player to 
arrive at the destination (Figure 3). An “Easy” challenge requires 
a player to use one transit vehicle (e.g. one bus) within a single 
trip. A “Medium” 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 downtown 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. 

  

Figure 3: Challenges and Leaderboard features in City 
Explorer 

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 hours (Easy), 6 hours 
(Medium), or 12 hours (Difficult). As it is unlikely people will 
commute for more than 12 hours to arrive at their destination, we 
set this as the time limit for the most difficult challenge.  

Leaderboard 
City Explorer’s Leaderboard allows players to see how they rank 
amongst other players in terms of game points (Figure 3). 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 competition to increase their engagement with the game. 

Posts 
To support community awareness and discussions, we included a 
Posts feature in our game. Players can add content (text, links, 
photos, videos) to a location within a 150-metre radius of their 
physical location. Information is surfaced to all players in the game 
when they are within 150-metres from it and it is, hopefully, 
geographically 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 
condition, road detours, or construction, etc.), we set a default 
expiry period of one hour for all posts. Players can “Boost” a post 
to keep it active for another hour. This allows any players to 
determine the value of community information and whether it 
needs to remain available for others to view past the hour. For 
example, a traffic incident 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 
hours by a player for a specific post (this prevents players from 
continuously boosting the same post). 

Implementation 
City Explorer was designed as a web application that could run on 
any platform of mobile device to support users of both Apple and 
Android devices. It was implemented using a combination of 
HTML5 and JavaScript, with the back-end comprised of Spring 
MVC, AJAX, and Tomcat. It also integrated data from the transit 
authority’s existing Open API to provide transit data, including 
bus stops, train stations, routes, and schedules. 

FIELD EVALUATION 
We conducted a field evaluation to explore how routine transit 
riders would play City Explorer; what types of community 
information transit riders wanted to know about; and, whether 
such a game would encourage community awareness and city 
exploration. 

Participants 
We advertised our study through snowball sampling (word-of-
mouth), social media, and community forums. We also placed 
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advertisements on public boards and bus shelters located at major 
transit exchanges. Fifty participants applied for the study and 
through a set of screening questions, we chose 12 participants 
who were working professionals between the ages of 23-35 years 
of age, and lived within a metropolitan area in Canada. All 
participants owned a mobile device with adequate data coverage 
to play, and commuted a minimum of five times a week via public 
transit. The median age was 27 (min. 23, max. 35) and we had 7 
female participants. Five participants lived in the city for less than 
4 years (five for 4-9 years, and two for more than 10 years). Seven 
participants had children between the ages of 1-6. All participants 
had played LBGs (e.g., Pokémon GO, Geocaching) in the past, 
with 5 participants playing somewhat often (several times each 
month). We purposely only chose 12 participants because we 
wanted to carefully monitor the play of all participants while also 
gathering detailed data from each. We also felt that 12 participants 
would likely saturate our data, and indeed, this was found to be 
true in our analysis where data saturation occurred after about 8 
participants. Our 12 participants also provided a representative 
sample of commuters who lived in various cities within the 
metropolitan area where we were located.  

Four-Week Usage 
Our study took place in March and April 2018. During this time, 
participants had staggered start dates based on availability for in-
person interviews; everyone had started playing City Explorer 
within a week’s timeframe of each other. We started the study by 
conducting in-person interviews individually with participants to 
understand their prior gaming experiences. While all participants 
had prior experiences playing LBGs, seven participants noted they 
did not play as frequently now as in the past, given their work and 
family schedules. During the interviews, we also wanted to 
understand 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 participants’ weekly 
schedules and routines, understanding what their existing transit 
experience was like, including what types of activities they 
currently do on their commutes. 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 encouraged participants to play 
as frequently as they desired, and this was monitored by us 
through system logs.   

Seeding Content 
City Explorer was designed as a location-based game to be played 
within a large, urban city with an expansive transit network where one 
might expect hundreds or thousands of players and a large amount of 
existing in-game informational content about one’s community. 
Given our research goals and the practicality of conducting our 4-
week exploratory study with 12 participants, we came up with a 
systematic way of seeding content within the game to provide a 
realistic environment of gameplay. The method of seeding content 
needed to be done in such a way that would be automatic and limit 
our interference with the participants as they played.  

We chose to use Twitter (and its API) due its capability of being 
integrated with current, concise, community-based content. We 
searched for Twitter accounts that mentioned our city, the city 
tourism group, or the city policy 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 [34], and selected these 
accounts for our study. Content was automatically 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 [2,12]. Its format of a maximum 280-character 
limit mapped well to our post-size in City Explorer. Lastly, 
Twitter allows us to easily bootstrap 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. 

However, using Twitter in this manner comes with its limitations. 
Because City Explorer is pulling content from Twitter accounts, 
the type of content in City Explorer will be like the content that is 
already found on Twitter. As a result, in terms of content and 
format, this can influence how users behave as they may model 
(in terms of creating and sharing information) what they 
encounter in City Explorer. We also did not extensively vet 
the content, including the frequency of posts, on these Twitter 
accounts. This means that all content posted would be displayed 
in the game, even if it was not relevant to the community. That 
said, we reviewed the content provided by the Twitter accounts 
weekly and then holistically at the end of the study, and, indeed, 
we felt it was generally representative of community information 
that we people might find value in. 

Weekly Surveys 
At the end of the first and second weeks of the study, we sent 
participants an email with a set of ten 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 
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frequently they read posts in the game; and to describe the types 
of community information they read in City Explorer.   

Semi-Structured Interviews 
Following the third week of the study, we interviewed participants 
over the phone to ask more probing questions about their 
experiences playing City Explorer. Upon completion of the four-
week gameplay period, we conducted one-on-one interviews with 
each participant. Half of the interviews (six) were conducted in 
person or via Skype and lasted approximately 60-90 minutes each. 
The remaining six were conducted as contextual interviews on 
transit buses, while riding alongside the participants during one of 
their commutes. These commutes ranged between 30-45 minutes 
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.  

The interview protocol included questions about transit 
commuters’ game experiences, their views on content quality and 
ownership, their community information needs and search 
behaviors; their motivations for playing the game (aside from 
being in a study); feedback on the features of the game, including 
privacy and location-sharing; 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?” Participants were compensated with $50 for 
taking part in the study. 

DATA COLLECTION AND ANALYSIS 
Usage data, such as number and duration of game sessions, along 
with date and time of gameplay, was collected through system 
logs, weekly surveys, and interviews. All interviews were fully 
transcribed and analyzed to obtain a detailed qualitative 
description of needs and behaviors surrounding community 
information preferences, as well as an in-depth understanding of 
participants’ experiences playing the game. All interviews were 
audio recorded and transcribed. We performed open, axial, and 
selective coding on all interview data collected. Open codes 
described the specific benefits and challenges of City Explorer, 
along with the various activities being performed. For example, 
codes included “track their commutes” and “check their player 
ranking” as activities transit commuters 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. We reviewed this data alongside the system logs to 
create quantitative metrics illustrating how frequently participants 
played and for how long. 

Our results first explore general play patterns through quantitative 
data. Then we report on the types of community information 

people were interested in, along with when and where they found 
it useful. Lastly, we outline interesting themes around the social 
behaviors that emerged. 

GENERAL GAMEPLAY 
The duration of our participants’ commutes ranged between 35-55 
mins. Amongst our 12 participants, a total of 563 game sessions 
(instances when people logged in to City Explorer and played the 
game) were logged in the system, with a median number of 44.5 
sessions per player (min. 5, max. 90). The average session 
duration was 8 minutes (min. 3 and max. 20). Our top player (as 
ranked on our leaderboard with the most points) had an average 
session duration of 20 min and 3 sec, whereas the player who 
played City Explorer the least had an average session duration of 
4 min and 4 sec. This supports data obtained during the interviews 
that suggested participants did not often play City Explorer 
throughout their entire commute. Instead, they played for short 
time periods, intermittently, during their commute. Review of the 
system logs that tracked the number of posts and boosts (to posts) 
showed minimal interactions with this game feature. Four players 
only posted 23 items (median 4; min. 3 and max. 6) and three 
players boosted 75 posts (median 2; min. 17 and max. 31).   

Leaderboard and Challenges 
Our interviews revealed that participants valued seeing their 
points accumulate during their trips, as well as seeing how they 
ranked amongst other players, based on points collected 
throughout the duration of the entire gameplay history and over 
the course of each day. Table 1 presents a list of points 
accumulated by each participant over the duration of the 4-week 
study period. Each point represented one bus stop that a person 
passed while playing the game. Players also earned bonus points 
by completing challenges. 

 Week 1 Week 2 Week 3 Week 4 
P1 16,770 17,180 24,790 25,140 
P2 8,390 13,220 15,440 17,850 
P3 4,148 15,624 5,228 16,314 
P4 10,439 24,070 15,503 28,520 
P5 2,040 10,720 2,040 20,500 
P6 3,714 800 8,742 4,540 
P7 660 7,639 12,506 8,369 
P8 12,750 6,520 17,570 10,620 
P9 10,630 1,800 19,200 4,710 
P10 7,381 1,754 12,561 5,687 
P11 4,470 1,570 5,990 4,370 
P12 3,330 1,670 2,920 2,910 
TOTAL 84,722 102,567 142,490 149,530 
MEDIAN 5,926 7,080 12,534 9,495 
AVERAGE 7,060 8,547 11,874 12,461 

Table 1: Summary of points collected per participant week 
over week, demonstrating variations in gameplay 

In general, we saw patterns of gameplay that fluctuated week by 
week. Only three participants showed a steady increase of points, 
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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). Subsequent 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). 

INCREASED AWARENESS OF COMMUTER 
DATA 
First, we learned that participants appreciated the game mechanics of 
earning points with minimal interaction during their commute. They 
also valued seeing their routes on the map as a way for them to learn 
more about their personal commutes, rather than trying to gain more 
points than others. 11 of 12 participants described the points as 
helping them become more aware of their transit habits, often 
described in a way that was similar to journaling. This allowed them 
to understand how frequently they traveled and where. One 
participant described playing the game in a way that was like personal 
goal trackers, such as a FitBit, 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 counters. 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 

Another participant suggested that gamification and journaling were 
both routine and habitual, and that through playing City Explorer, 
she could see a pattern of her commutes. This was desirable.  

In general, we learned that people were much less willing to deviate 
from their weekday routines and explore nearby areas for the sake of 
exploring. 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 destination). 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 
services through the challenges feature of City Explorer. One 
participant described using the challenges with neighborhood 
community centers as destinations to guide his regular evening 
run. As a result, he learned more about the nearby centers and 
various services 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 

TRANSIENT COMMUNITY INFORMATION 
We found that people consumed community information in City 
Explorer when they were relatively stationary prior to or after 
commuting. 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. Yet people tended to rely on the 
technologies that they used prior to the study because they were 
already familiar to 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 accidents 
affecting their commute, allowing them to choose alternate routes 
if required. Upon arriving at their destinations, participants were 
interested in services (such as convenience stores, grocery stores, 
and coffee shops) nearby, describing it as convenient to fit into 
their routines. 

Further analysis of the gameplay in City Explorer revealed trends 
around the types of community information transit riders 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 community information that surfaced as 
they traversed different areas/cities during their commutes. Their 
interest 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 

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 background (e.g., 
country of origin, language, religion).  
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Participants also contrasted City Explorer’s presentation of 
community information, which was location-based, to the way 
that they normally obtained such information. Participants said 
that they already had apps they would routinely use to obtain 
information and what they valued about these systems was the 
way that information was shown based on personal interest and 
not location. 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 
browsing. 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.  

In City Explorer, people were often not interested in content that 
appeared to be based on personal, opinion-based information. 
Instead, they valued succinct informative information that had clear 
factual data. When discussing these findings with participants, 
eight said that they more generally avoided the news (outside of 
City Explorer), including those from local, national, and global 
broadcast stations and those that displayed on their social media 
feeds. They found news items to be frequently dismal and wanted 
to stay away from the negative aspects of it. For example, three 
participants described avoiding news surrounding current politics 
in the USA and their dislike for a particular administration. 
Another topic of avoidance that several participants noted was 
news related to the housing market and the challenges of finding 
affordable rental housing or the unlikeliness of being able to buy 
into an expensive real estate market. Another participant described a 
conflict between having an awareness of crime and safety within his 
neighborhood and wanting to simply ignore/opt out of it. 

“Interesting… knowing about a break-in or crime 
around the corner from my house, vs. not knowing. I 
want to say I’d almost prefer not to know about it. It 
sounds silly, but it’s more peace of mind for me if I 
didn’t have to worry about it. Perhaps ignorance is 
bliss?” – P6, Female, 23 years  

TIME SPENT DURING TRANSIT COMMUTES 
We learned that the majority of participants did not want to use 
transit time to learn about community information and events nor 
post about them. Instead, transit time represented a period 

dedicated “to zone out” of everyday stresses. As such, 
participants’ activities during their commutes were routinely 
passive in nature. That is, participants often chose to read a book, 
listen to music, or sleep while on transit. Similar results were 
found in prior work [11,12,13]. Thus, despite providing an 
additional avenue for connecting others—in the form of a transit-
specific LBG—people still exhibited their existing habits. 
Participants enjoyed opportunities to have a mental break from 
stressful work or family times and have some alone time via 
music or online videos. This contrasted to the experience that City 
Explorer was meant to provide them.  For example, one 
participant described the past two weeks as extremely stressful 
with multiple job commitments and many uncertainties. 

“So, in this like stress-time [at work], I usually wear my 
headphones when I'm on transit. I’ve been using them to 
watch an episode of a show. It lets me… I can pretty 
much shut everything ... shut everyone out.” – P12, 
Female, 35 years 

Conversely, five of our participants engaged in more active 
activities while commuting, using their mobile phones to chat 
with friends, read social media feeds, catch up on personal emails, 
and plan weekend and social activities. Thus, they were much less 
interested in seeing information about the locations they traveled 
through on transit, and more interested in information that would 
be of value to themselves or their family’s typical activities or 
planned events, such as events happening in their neighbourhood, 
skating lessons, or farmers’ market hours. For example, a 
participant said that she used Facebook differently than City 
Explorer in that her Facebook feed would show events that her 
friends were attending; from this point of awareness, if she was 
interested in the event, she would then check her schedule to see if 
she and her son could participate.  

“Usually, it's by Facebook. I see events my friends are 
interested in and I decided if it’s something Josh and I 
can do. Also, I always go to the library here… they post 
some fliers and some kinds of magazines, with 
programs for the year. This is important as I would like 
to know how this community spends its life, things…” – 
P5, Female, 35 years 

FAMILIAR FACES IN SIMILAR PLACES 
Many of our participants described seeing the same people on 
their regular commutes. This would occur while waiting at the 
same bus stop or while riding on the same train. Regardless of 
how frequently they encountered these people, participants noted 
that they were not necessarily interested in connecting or chatting 
with them. 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 
the game did not affect people’s existing social practices of 
connecting with others (or a lack thereof) when commuting.  

The Friends feature of City Explorer was used by all participants 
to connect with other participants in the study. Participants 
described this interaction as one with minimal risk, where they did 
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not have to interact face-to-face with anyone, nor did they need to 
communicate further with them. Given that participants lived in a 
variety of suburbs within our city, the players did not cross paths 
during the 4-week deployment period, and did not end up 
invoking the game multiplier as a result. While there was some 
curiosity about other players, such as the top player on the 
leaderboard, connecting beyond that was not of particular interest 
to most of the participants, describing the game experience as one 
that was more solitary in nature.  

Some participants described this behavior as being attributed to 
the culture in this urban Canadian city. This culture was seen as 
one that was considerate of others’ personal spaces and 
boundaries. We learned that participants who recently arrived 
from another city or country appreciated people seemingly 
respecting other people’s personal spaces. For example, one 
participant who recently moved from Brazil and had been living 
in her neighborhood for the past eight months described examples 
of these cultural differences while on transit.  

“It's interesting to see and to compare with my own 
culture in Brazil. Here, there's a sense of community 
and everybody cares about each other more than Brazil. 
They respect the silence or the privacy, and the space of 
each other. I think here... people are more polite overall. 
People helping you with a chair, those chairs that you 
have to put down the seat. Where I go with a load of 
bags and people are helping you to sit ... In Brazil, there 
are people who help you but it's not that frequent.” – 
P11, Female, 33 years 

Others described this theme as being similar to information in passing 
(i.e., not important or applicable to them). Despite seven of our 
participants describing seeing familiar faces and even expressing 
curiosity about these fellow commuters (i.e., Where do they work?; 
Why didn’t they show up today?), the extent of their curiosity ended 
there. They preferred to interact with existing social ties over reaching 
out to these familiar faces. For example, a participant described her 
use of her mobile phone during her commute to be focused on 
reviewing her social media feed and real-time chatting with friends in 
another country. For her, this was the most opportune time outside of 
her work commitments that allowed her to catch up with friends. 

Similarly, participants who lived in a multi-housing complex (i.e., 
condos and townhouses) described how they would often see 
neighbors in passing and exchange pleasantries, but that was the 
extent of their communication. This experience with familiar faces 
(in a shared building complex) is different than what we saw with 
familiar faces on transit. Here we saw that geographic relevance 
was important, yet there was an opportunity to facilitate interactions 
to coordinate common activities. For example, one participant 
described his concern with a new housing development being built 
in front of his four-story apartment building. He wanted a way to 
connect with his neighbors to figure out a way to express their 
shared concerns to the city.  

“It's funny because I think it's like 10 houses per floor, 
you know we're an apartment building, but I know very 
few people. Only a handful I think. Well, yea there’s 

lots of new development everywhere. So far, none of 
them messes with my view. But that's my possible 
worry. That they are going to build these high rises to 
block my river view. There just isn’t an easy way to 
gather enough people to get momentum.” – P1, Male, 
26 years 

DISCUSSION & CONCLUSIONS 
We now summarize our findings and outline opportunities for the 
design of technologies to support transit commuters in connecting 
with their communities. 

Tracking Routine Commutes and Presenting 
Information Based on Patterns of Travel  

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 technologies provides people 
with self-awareness and self-knowledge through the collection of 
personal data [28]. Doing so created more awareness around 
patterns of travel and permitted our participants to learn about 
happenings that either negatively or positively affected their 
routines. 

Previous work in the quantified self-movement has suggested how 
multi-modal sensors and rich features of mobile devices can 
capture information about users’ life experiences and enhance the 
process of memory’ retrieval [28,33,43]. Although the activity of 
walking to a bus stop can be seen as an unimportant aspect of 
one’s life [43], our work shows that it would be valuable for 
people to collect information about their commute to support 
personal reflection. While participants in our study were less 
interested in community information throughout their commute, 
they were interested in their personal tracking data for this time 
period. They were interested in data from the moment they left 
their home until they arrived at work, including walking to a 
transit stop, traveling, and arriving at their final destination. 
Providing such data to transit commuters could offer opportunities 
for them to mentally link contextual details about their life, 
including knowledge of their frequency of travel, length of 
commutes, how much time they spend at home vs. away from it, 
and what activities they are able to do outside of work time. 
Transit-specific apps that we know of only offer the real-time 
status of transit vehicles, without offering context around delays, 
or alternate routes proposed based on personal travel routines. 
They also do not provide people with a broader understanding of 
the impact of commute time on their personal life. 

Information at the Start, During, and End Periods 
Our results revealed that people sought specific information related 
to their route prior to the start of their commute, including the real-
time status of buses and any imminent delays. People were less 
interested in community information that was transient as they 
moved through the city. They were more interested in information 
that affected their trip (e.g., it’s start and/or travel during it) or that 
they could consume when they had more time (after their 
commute). Though prior work found that information presented at a 
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pre-defined location worked well as reminders [1,26,38,39]. For 
example, when passing by a grocery store, one could be reminded 
of an item that they needed to buy there.  In contrast, we saw the 
need for information to be shown before arriving at a specific 
location. This would enable people to consider any impacts transit 
delays would have and allow people to plan or modify their day in 
advance.  

Our results showed a desire for limiting the amount of opinion-
based information shared within communities. People valued 
information that displayed facts about an event or happening within 
their community. Similar to criticisms of existing social media 
platforms, the challenge lies in determining the validity and value of 
information [2,10,51]. Thus, there is a design opportunity to 
consider how to curate information to ensure that it is more factual 
in nature.  This is similar to design work proposed by others 
already, but in different domains and not specifically focused on 
transit commuters [10,24,30]. 

We also found that people did not always want to use transit 
commuting time to learn about community information and 
events. Instead, transit time offered a much-needed relief from 
everyday stresses. This suggests an opportunity for systems to 
consider people’s routines and when they prefer to see community 
information. For example, for those transit commuters who 
engage in more ‘active’ activities while commuting, such as 
catching up on emails and researching children’s activities and 
events, information could be presented to them while they are 
commuting if it could help with managing family schedules. On 
the other hand, commuters who were more ‘passive’ with their 
activities could benefit from having such community information 
displayed at a later time, such as when at home. City Explorer 
treated all of our study participants as having similar needs, where 
community information was presented immediately (if the game 
was open) and tied to the location a person was presently at. It is 
clear that such a one-size-fits-all approach is too restrictive and 
people would find value in seeing relevant information at different 
points in time. This means that being in a location to see 
information about it may not be the best design route. Instead, 
some people could value gaining location-based community 
information while in different locations. 

Reduced In-Person Social Interactions 
Lastly, our results revealed little interest by transit commuters to 
connect with fellow transit riders, suggesting that people want 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. This includes those they encountered on a 
regular basis (i.e., familiar strangers [36]). Despite seeing familiar 
faces on shared commutes, people were more comfortable keeping 
to themselves and partaking in solitary activities. Prior work has 
pointed to the potential for technologies to help individuals in public 
places gain an improved sense of belonging within their 
communities [33]. 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 [2,11,12,13]. 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.  

This points to design opportunities to strengthen existing social ties with 
less emphasis on creating new social interactions with familiar 
strangers. Given that we found some participants spent part of their 
transit time socializing with friends on existing social media platforms, 
such a feature would also address people’s underlying preferences for 
coordinating social activities with their existing friends. 

Limitations and Future Work 
Our study focused on evaluating City Explorer with 12 individuals 
who took public transit every weekday. It is possible that those who 
do not take transit as often would have a different gaming experience, 
yielding different insights into what community information was 
valuable for them. Our demographic had a median age of 27, thus, 
those who are much younger or older than this median may offer 
additional perspectives as to what kinds of community information 
they would find valuable. Certainly, our findings do not generalize to 
those who take public transit in smaller, rural communities, nor to 
those who are part of lower or upper classes. Instead, our findings 
point to the likely routines of middle class people who live in urban 
North American cities that are highly multicultural.  Our city is also 
perceived to have people with more liberal views in terms of politics; 
our results may generalize to similar areas and people. We also expect 
our results to generalize to other cities whose transit networks span an 
extensive reach. In our city, this includes a geographic range of 
approximately 100 km for buses and 30 km for light rail transit. 

Our study participants played one specific transit game, City 
Explorer, with a fixed set of game mechanics 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 utilized, 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 a variety 
of different game mechanics. For example, given the benefit that 
participants found for using their transit data for personal reflection, 
one could consider game mechanics that reward users for such 
reflection (e.g., points for comparing transit usage over time, points 
for increasing transit usage compared to driving a car).  One could 
also consider different incentives for game play where they move 
beyond leaderboards like the one we provided. 

Overall, our results point to a variety of design opportunities to 
better support public transit users in a major metropolitan city. We 
began by trying to find ways to provide transit commuters with 
more information and more connections, yet, through our study, 
found that there is a limit and time period in which such 
information is actually desired. This illustrates that different kinds 
of community information needs to be presented at varying 
locations and times. For example, reminders can be presented at a 
time and place. However, real-time information that affects 
people’s routes (and thus their days) needed to be done before one 
starts their day. 
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Chapter 7.  
 
Conclusions 

My doctoral work has explored the design of location-based community 

information systems to support working professionals who take public transit and live in 

urban cities. The goal of this final chapter is to conclude the dissertation by summarizing 

the research problems I addressed and to discuss the research objectives that form my 

research contributions. I also offer reflections on the work I have conducted in this 

cumulative dissertation. 

This dissertation is focused on addressing the overarching research question: 

How do working professionals want to gain location-specific knowledge of their 
community through technology? This question was divided into five research 

questions in Chapter 1 that looked at the community information needs and routines for 

working professionals living in a large, urban city and designing mobile technologies to 

support them. I summarize each problem here to lead into a discussion of my research 

contributions. 

Research Question 1: What challenges do urban residents encounter when searching 

for community information on city portals using desktop and mobile devices?  

Research Question 2: What types of local community information and services do 

working professionals want to know about and what are their routines around acquiring 

this information?  

Research Question 3: What challenges do working professionals face in finding, 

retrieving, and sharing local information and services with others in the community?  
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Research Question 4: How can we apply an understanding of working professionals’ 

local community information needs and routines to the design of a mobile technology 

that allow users to capture, share, and view location-specific information?  

Research Question 5: How will working professionals who ride transit use a mobile 

technology that is specifically designed to support the capturing, sharing, and viewing of 

location-specific information?  

7.1. Contributions 

The main objective of this dissertation was to provide a foundation for 
understanding how working professionals want to gain location-specific 
knowledge of their community through technology. I completed this objective by 

addressing each of the previously mentioned research problems with five research 

objectives. These present several significant research contributions to the fields of HCI, 

domestic computing, urban informatics, and, more specifically, location-based systems 

for community information. I outline the five objectives, the steps I took to address them, 

and the research contributions they present. 

Research Objective 1: Understand the challenges urban residents encounter when 
searching for local community information and services on city portals using 
desktop and mobile devices.  

I have addressed this objective by conducting a mixed-methods study using a 

standardized usability questionnaire, the System Usability Scale (SUS), and semi-

structured interviews with 44 participants in the Greater Vancouver Regional District. 

Quantitative data was analyzed using statistical tests; qualitative data was analyzed 

using a thematic analysis to draw out main concerns and benefits found for each portal. 

The completion of Research Objective 1 presents several research contributions; 

including an understanding of the challenges users encountered using city portals and a 

framework of tasks that can be used to evaluate such portals in the future. 
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In Chapter 3, we see that participants found the wealth of information on city 

portals difficult to navigate, resulting in infrequent visits to their own city portals. 

Participants found that finding information, completing online tasks, and the overall 

usability of city portals was better on desktop devices compared to mobile devices, 

demonstrating the need for better design paradigms for mobile device usage. We also 

see that there is a desire for a personalized approach, where contextually-relevant tasks 

could support purposeful, routine tasks, such as paying property taxes and looking for 

community events. Lastly, results showed that surfacing information selectively to people 

at a relevant time and place based on patterns of use and location could enable people 

to find and leverage community information during their daily routines. 

Past research has shown that city portals suffered from poor accessibility, 

navigability, and layout (Al-Khalifa, 2010; Youngblood & Mackiewicz, 2012). My study 

had similar results and expanded past research with the aforementioned findings. This 

presents a contribution illustrating the challenges that people face with city portals and 

ways to think about the design of future city portals. It also illustrates further design 

opportunities for location-based systems, which I pick up on in the later parts of my 

thesis. Additionally, I provide researchers with a framework of tasks to use in future 

studies to assist in better understanding the challenges users face when using city 

portals to complete tasks on varying devices.  

Research Objective 2: Understand the types of local community information and 
services working professionals want to know about and what their routines are 
around acquiring this information.  

Research Objective 3: Understand the challenges working professionals face in 
finding, retrieving, and sharing local community information and services with 
others in the community.  

I addressed Research Objectives 2 and 3 through an exploratory study using a 3-

week diary study followed by semi-structured interviews with 18 families living in the 

Greater Vancouver Regional District. During this period, participants took note of points 

of interest within their environment, including physical objects (such as billboards and 

public notices) and any community related interests, including instances of vandalism or 
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crime. Survey, diary, and interview data was analyzed using open, axial, and selective 

coding. The completion of Research Objective 2 and 3 presents several research 

contributions, including themes around the types of community information of interest. 

In Chapter 4, we see seven categories of community information people valued: 

administrative, maintenance, recreational, legal, traffic, community, and environment. 

People valued specific community information that was relevant to them and their 

families, where location-based and time-based information was especially useful. 

Location-based information (knowledge tied to specific places) was desirable to support 

awareness within specific locations in people’s local surroundings. Time-based 

information (knowledge of upcoming events and happenings) helped to plan family 

activities and routes between work and home. We also saw that print newspapers, 

online news aggregators, and local TV news broadcasts were common sources that 

people relied on to maintain an awareness of events in their surrounding areas. 

I found several challenges that people encountered when searching for 

information about community events or activities for their children. While community 

information was needed to inform adequate household planning, we saw that people 

found it difficult to find the information online when at home. People still relied on the 

affordances of paper-based media, yet the wealth of information available through 

traditional channels, such as television news, online news aggregators, and printed local 

newspapers made it challenging to organize the information, save it for further reference, 

and share it with others in the family. 

Prior work has shown that families preferred tangible artefacts for physical 

annotations and notes, yet such items took up space and accumulated over time (Elliot 

et al., 2005; Taylor & Swan, 2005). Families also placed communication information in 

contextual locations within the home (Crabtree et al., 2003; Crabtree & Rodden, 2004; 

Dearman et al., 2008) and wanted information to resurface at a particular point in time 

where it was tied to a location (Dearman et al., 2008; Sohn et al., 2005). Through my 

study, we saw that community information was managed similarly in the home, where 

physical paper notices related to the home (i.e., children’s school and recreational 

activities, tax notices, etc.) were used as reminders for action. However, my work 
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revealed there are opportunities for technologies that can support the sharing of 

location- and time-based information outside of the home, thereby extending previous 

research within the context of community information. This presents a contribution 

offering a broad understanding of how community information is used by working 

professionals in their homes, design opportunities for further supporting such activities, 

and directions for designs that support community information needs outside of the 

home. Again, I pick up on this final theme in the later sections of my dissertation 

research. 

Research Objective 4: Use the understanding of working professionals’ local 
community information needs and routines to inform the design of a mobile 
technology that allows public transit commuters to capture, share, and view 
community information.  

I addressed Research Objective 4 by applying the findings from Research 

Objectives 1, 2, and 3 and designing a mobile transit game called City Explorer that 

enables transit riders to explore areas of the city during their travels. I followed an 

iterative design process, beginning first with brainstorming (Kultima et al., 2008), 

followed by the development of personas (Chang, Lim & Stolterman, 2008), user 

scenarios (Leblanc, 2008; Young & Barnard, 1986), sketches of ideas for system 

features (Engelberg & Seffah, 2002), and interactive mock-ups which led to a high-

fidelity prototype (Engelberg & Seffah, 2002).  

In Chapter 5, I outlined the detailed iterative process and describe the final game 

designed to encourage the capturing, sharing, and viewing of user-generated content 

related to people’s transit trips. It was also designed to offer incentives for people to 

explore the city, with bonuses for doing so collectively with others on a similar route. In 

turn, players collect game points which can be redeemed for tangible prizes from the 

transit authority (e.g. bus tickets or monthly credit for transit passes). 

Prior work has explored how mobile technologies (Foth et al., 2011; Ganoe et al., 

2010; Kim & Kleinschmit, 2012) offered a communication channel for people to connect 

with others and public agencies. Mobile systems and location-based games have been 

successful in linking people with community information and providing access for people 
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to retrieve, capture, and share information (Bowser et al., 2013; Foth et al., 2011; Ganoe 

et al., 2010). More recently, we have seen work that has explored opportunities for 

enhancing the experiences for transit commuters and for community engagement (i.e. 

TrainRoulette, Here & Now, ZWERM) (Camacho et al., 2013; Foth & Schroeter, 2010; 

Laureyssens et al., 2014). My work on City Explorer, completed as part of this 

dissertation, extends prior work with the detailed design and development of a location-

based game that allows public transit commuters to capture, share, and view community 

information. To date, we have not seen location-based games or location-based systems 

designed in this way or for such purposes. Naturally, there are many types of location-

based systems that could have been designed to fulfill this research objective. City 

Explorer presents one possible exemplar application; I discuss the potential for 

additional location-based systems in a further section of this dissertation. 

Research Objective 5: Evaluate the mobile technology to understand how it 
supports public transit commuters’ abilities to capture, share, and view location-
specific community information.  

I addressed Research Objective 5 by conducting a field deployment of City 

Explorer over a period of four weeks with 12 working professionals living in the Greater 

Vancouver Regional District who relied on public transit to get to and from home and 

work. The completion of Research Objective 5 presents several research contributions, 

including an understanding of how public transit commuters used a location-based game 

to learn more about their community and the events happening within. 

In Chapter 6, we see that the goal of my study was to understand how public 

transit commuters would use the system and to gain insight into whether the design 

would enhance the transit experience while offering new ways to capture, share, and 

view location-specific community information. During the study period, 12 participants 

were asked to play the game during their transit commutes, complete a weekly survey, 

and take part in a series of semi-structured interviews that I conducted at the end of third 

and fourth weeks. The results showed that people valued an increased awareness of 

their commutes where they could view community information that was factual rather 

than opinion-based. Findings from the evaluation of City Explorer suggest design 
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opportunities for creating systems that support the capture, viewing and sharing of 

location-based community information. 

In this study, I found that people did not particularly want to play a location-based 

game designed to support community awareness and exploration; rather, people wanted 

to learn more about their transit routines through such a game. People also sought 

specific information related to their route prior to the start of their commute, including the 

real-time status of buses and any imminent delays. My results also revealed little interest 

by transit commuters to connect with fellow transit riders, instead wanting to focus on 

improving their sense of belonging within their own defined social communities.  

Prior work has explored the “quantified self” movement, where mobile devices 

can capture information about users’ life experiences and enhance the process of 

personal reflection and memories’ retrieval (Hilviu & Rapp, 2015; Matussa & Rapp, 

2015; Tjondronegoro & Chua, 2012). The work completed as part of this dissertation 

extends past research with the aforementioned findings. This presents a contribution 

illustrating the desire for smart devices that can capture personal data to be used to 

inform routines. It also illustrates an opportunity for mobile technologies to be designed 

for working professionals who take public transit to support both personal reflection and 

awareness of real-time events. Storing and retrieving such data offers opportunities to 

link contextual details, personal routines, and community information. I reflect on this 

final theme in the next section this chapter. 

7.2. Reflection 

The work presented in Chapters 3 to 6 present a systematic approach of 

gathering requirements, and designing and evaluating a system to address my 

overarching research question: How do working professionals want to gain location-

specific knowledge of their community through technology? During this process, the 

findings challenge certain assumptions that are often present in current HCI and mobile 

computing research on the design of community information systems. In this section, I 

present reflections concerning the definition of community, the role of mobile 

technologies and community information, and the use of location-based games in urban 
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areas. I also reflect on the the emergence of the Internet of Places, digital identities and 

risks of authenticity. These reflections advance the current discourse in HCI and mobile 

computing research surrounding location-based technologies and community. 

7.2.1. Changing Definitions of Communities 

During this doctoral work, it became clear that people's definitions of community 

varied, and even changed over time. This was due to people's personal circumstances, 

such as their family composition and social network, or where they worked and how long 

they have lived in the city. For example, in my first study, half of our participants were 

university students while the other half was working professionals. These two distinct 

groups had different definitions of community, where the former considered communities 

of common interest and the latter considered community as it related to city services and 

neighbourhood events. In my second study, we saw a similar definition of community, 

where working professionals sought information as it pertained to property taxes, public 

parks, and other administrative city services. Though community has been theorized 

extensively, a conceptual model exists that synthesizes years of research in the 

sociology of community; this model is comprised of three facets: community identity, 

local participation and awareness, and support networks (Carroll et al., 2015). Through 

my research, we saw how people identified through shared commuter experiences and 

routines, where that identity transformed into publicly visible community activities, 

resulting in a group of people who formed a support network where community 

information was shared.  

Technology has now become a major driver of community, where digital 

technologies are the tools people often turn to first to learn more about the happenings 

in their area. It used to be that church groups, neighbourhoods and work places were the 

hubs of community, but now technology has afforded the ability to connect and self-

organize, not just locally with people within one's geography, but now globally, where 

people can easily come together and connect over common interests (Carroll et al., 

2017; Carroll et al., 2015). The challenge now, for researchers in this space, is to 

consider in what ways people can continue to lead an autonomous life amidst the 

mundane busyness and routines of everyday commutes, yet still find ways where they 
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can become part of a community of interest. These reflections open a new area for 

research where designers will need to consider ways that people can easily subscribe to 

communities of interest, whether it is local or global in nature, where such membership 

will provide opportunities for publicly visible community activities, with minimal effort or 

disruption to their everyday routines. Further research should focus on the value 

perceived by connecting people joined through common interests, with location-based 

knowledge, despite any geographic gaps. 

7.2.2. The Role of Mobile Technologies and Community 
Information 

We have seen that mobile technologies play a prominent role in supporting 

community information. Through my initial study, we saw that city portals needed to 

better support mobile access – this extends beyond the responsibility of local 

government and reaches out to all community organizations, including public libraries, 

schools, non-profit organizations, and community resource groups. Such groups all have 

a similar responsibility to meet the needs of the broader population – that is, they offer 

community support to all residents in a city, regardless of class, status, or age. What 

emerged through my doctoral work was that people had varying community information 

needs and often turned to their mobile devices to source information required to meet 

these needs. This included city portals (both on desktop and mobile devices) and mobile 

applications, such as news aggregators and outlets. 

Location-based games may work for some but not all people, as seen in my 

work. Working professionals needed to know information before the start of their journey 

while families found value in having information resurfaced at the appropriate time and 

place. University students valued information about community recreational services 

while parents sought community activities and events. Newcomers to the city sought 

events where they could connect with other newcomers, especially those with a similar 

cultural background. Given the diverse needs of the wider population, much work can be 

done to explore how the ubiquity of mobile devices and the technologies embedded 

within, can better meet the needs of the broader population. My research was purposely 

scoped to cover a demographic of a reasonable size and specificity, although in many 
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ways my demographic was also quite broad. Additional research is needed to cover 

other demographics, which I return to later in this chapter. 

7.2.3. Location-Based Games and Community Engagement 

In Chapter 5, I explained the rationale for designing a location-based game to 

support community engagement. First, prior work on civic engagement suggests there is 

a need to motivate people to participate in their community (Foth et al., 2011; Schroeter 

& Foth, 2009). Second, location services were critical. My first study on city portals 

revealed portals had too much information and were challenging to navigate, so people 

needed personalized information filtered by location. My second study on community 

information routines and needs found that people were interested in seven categories of 

information, and location and time were important filters for relevance. Given prior work 

(both with respect to related literature and my earlier studies), we thought a location-

based game provided the opportunity to leverage location and game elements 

(gamification) as a novel way of facilitating community engagement. 

However, there were implications, concerns, and unintended consequences of 

choosing to design a location-based game for community engagement. While there is an 

abundance of prior work on ICT that has shown that technologies can improve 

relationships and help build new ones, there are concerns that technologies negatively 

impact communications, relationships, and our day-to-day interactions with others.  

LBGs require players to be immersed with their mobile devices to maintain an 

awareness of their location in the real world as they engage with the game mechanics to 

progress. As such, players can become unaware of people nearby, resulting in a more 

solitary and less social experience. This means that while playing the game, people risk 

missing opportunities to meet and connect with others in person. The simple act of 

making eye contact with another person is one of the basic forms of starting 

conversation; yet this becomes less likely if a person is consumed by their mobile 

phones. People become reluctant to interact with one another in reality, and spending 

their time on their devices can lead to social isolation. While City Explorer was designed 

with the premise of sharing community information with others through photos, videos, 
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and text, it lacked in providing mechanics to facilitate situated face-to-face interactions. 

In addition to missing opportunities for human interaction, focusing on a LBG on one’s 

mobile device may also result in missing events and/or situations nearby. During the 

evaluation of the game, we found that people often enjoyed zoning out during their 

commutes, at times looking out the window of the transit bus and observing the events 

as they travelled. This could be related to signage of upcoming developments or 

parades, or even new businesses opening in the neighbourhood.  

Overall, ICT can be a double-edged sword that can either promote social 

cohesion or create additional social problems. The effects of LBGs on community 

engagement, as one form of ICT, are influenced by the ways in which they are designed 

and how people play.  

7.2.4. The Emergence of the Internet of Places 

The Internet of Places (IoP) shows promise for providing more timely and 

relevant community information. IoP seeks to support awareness, engagement, and 

interaction within individual and collective human experiences (Carroll et al., 2017). 

Here, we see the potential to go beyond indexing physical location data often seen with 

geographic information systems (GIS) to leveraging and integrating a wide range of 

human data with places to which such data refers (Carroll et al., 2017). Similar to what 

we saw in the work presented in this dissertation, there is value in tapping into the 

meanings of local places to the people that inhabit them. The concept of IoP is recent 

and little work has been done to date to explore how it can support people in 

experiencing and developing identity through everyday community activities. Mobile 

technologies may be one form of IoP; however, considerations for other place-based 

intelligent devices, embedded within the physical environment and public places in the 

city, offer additional benefits, where enabling digital interactions and sharing community 

information provides new ways to become aware and participate in the community. This 

was seen in my second study where families sought community information in-the-

moment at a particular place (i.e., public parks), while using city services or taking part in 

neighbourhood events.  
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I also saw this theme of tracking routine commutes and presenting information 

based on patterns of travel during the evaluation of City Explorer. Even the concept of 

people tracking their own routines involves the use of intelligent devices. In the context 

of designing community systems, researchers have the potential to investigate how the 

prevalence of personal smart devices can provide vast amounts of valuable data to offer 

a broader picture of the city, including the routines of its inhabitants and patterns of 

movement throughout the transit network. This can be helpful where cities are becoming 

motivated to be “smart”, where smart city infrastructure developments include “smart 

networks” for information and communication technologies (ICT), and “smart mobility” for 

transportation and logistics (El hendy et al., 2017). Given the recency in which "smart 

cities" have emerged, much work still needs to be done to better understand and 

mitigate the potential privacy risks that come with divulging personal data. Though 

privacy risks were not identified as a major concern during my studies, it did come up as 

a topic of interest, where people noted they would be more comfortable with the 

collection of private data if there were sufficient granular controls and a degree of 

anonymity. With the emergence of IoP, researchers will need to understand this 

additional layer of complexity that introduces the location-sharing aspects of privacy 

concerns. 

7.2.5. Introducing our Digital Identity and Authenticity 

Another change that technology has created is the growing role of anonymity. 

Indeed, the idea of digital profiles surfaced during the evaluation of City Explorer, where 

players were comfortable with the limited amount of personal information shared with 

others, preserving their physical identities. We also saw that while there was a 

preference for personalized content in both of my earlier studies, it needed to be done in 

such a way so as not to reveal too much information about the users, such as their 

schedules or home locations. Now, our digital identities exist beyond our physical 

identity, and can be crafted into whatever we want. This has removed barriers to 

connection and introduced the potential for us to interact in ways without the interference 

of biases that often come along with our physical identity.  
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However, that then raises the question of authenticity. While technology does 

now enable us to forge our identity and to be free of our physical constraints, people can 

also create digital identities of the person they want to be, potentially stretching the truth 

as needed. It is these digital identities that also produce content that can be misleading, 

false, or opinion-driven. Such misleading online content presents risks to the validity of 

community information and the potential for the spread of inaccurate and deceptive 

news. The awareness of such false and opinion-based online content has led to people 

now tuning out of social media and online news sites, as seen in my work. For example, 

in my evaluation of City Explorer, we saw that working professionals often avoided news 

because of the negative content, preferring instead to subscribe to mobile applications 

that could be tailored to their interests. Additionally, people shared their preference for 

objective information, suggesting opportunities for technologies that could include 

elements of trust and curate quality community information on a massive scale to suit 

the needs of urban cities. 

Despite these risks, it is known that technology has allowed us to become more 

interconnected than ever before. This means we are far more responsive to the action 

and events of other communities and our abilities to positively influence communities is 

greater than it has been before, through the advantages of technology. With this 

reflection, I encourage HCI and mobile computing researchers to be accepting of this 

reality and to explore ways in which our digital identities can be an extension of our true 

physical identities, where people belong in an environment where they feel safe to be 

authentic. 

7.2.6. Methodological Reflections 

Lastly, I report on a reflection on the various methodological choices I made in 

this dissertation. The nature of the cumulative format allows showcasing various 

completed studies, each using its own method(s) for collecting and analyzing data. This 

has allowed me, as the researcher, to take different approaches of investigation, 

supporting an exploration of my research topic from different perspectives. For example, 

among the four papers that form this dissertation, I employed a mixed-methods 

approach (Chapter 3), an exploratory approach (Chapter 4), an iterative design 
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approach (Chapter 5), and another qualitative approach (Chapter 6). This variety 

supported different data collection methods including diaries, photos and notes taken by 

participants, semi-structured and contextual interviews, and surveys. Combining the data 

from all these sources helped to triangulate findings and supported a synthesis across 

all my work, as presented in this concluding chapter.  

In reflection on the research methods employed during this work, I would 

encourage HCI researchers to adopt a similar approach when exploring community 

information, wherein a variety of research methods are used to gather data from different 

perspectives. Quantitative methods offered an opportunity to leverage a validated 

questionnaire (System Usability Scale) to measure the usability of the city portals as 

people completed tasks. However, that method alone would not have provided enough 

data to fully understand the challenges people encountered while completing tasks on 

the city portals. Qualitative methods offered several opportunities to uncover how people 

felt and the motivations behind their behaviours. Surveys were valuable in gathering 

preliminary data about people’s demographics and household routines. Data collection is 

efficient with surveys; I used a survey tool to build and distribute online surveys and the 

tool offered an easy way to collect, export and analyze the data. However, as I found in 

my third study (Chapter 6), the weekly surveys did not yield rich data.  

During the evaluation study of City Explorer, the approach planned was to: recruit 

participants, conduct a preliminary interview, distribute weekly surveys for a 4-week 

period, and conclude with a final interview. Recruitment was successful, wherein we 

received many interested respondents (50), indicating our methods of recruitment 

worked well and compensation was fair. The preliminary interview was also 

straightforward, given I was flexible to meet participants in a neutral place within their 

community. However, the weekly surveys proved to be disappointing as responses from 

participants were brief and offered little insight into their experiences with the game. In 

hindsight, it could have been the case that users were not highly engaged with City 

Explorer, where their experiences were neither extremely positive or negative. As such, 

it would have been challenging for them to answer a set of questions through a survey 

method, if their experiences were fairly neutral. By the time I had reviewed the data the 
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following week, too much time had passed to be able to probe participants further on 

their responses. 

As a result, I had to adapt my study plans to replace the weekly surveys and final 

interview with semi-structured interviews over the phone, or in some cases, contextual 

interviews in-situ. Qualitative interviews enabled me to have conversations with the 

participants, wherein I had opportunities to probe to ensure relevant data was captured 

and ideas were fully expressed. Conducting contextual interviews yielded even richer 

data as I interviewed participants on their transit routes. The six contextual interviews 

were a blend of observation and dialogue, as I accompanied these participants on their 

commutes to and from work. This allowed me to examine the physical environments and 

assess their usage of City Explorer as it related to location, environment, and 

surroundings. I 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 me to maximize 

description and discovery of participants’ experiences, where I could access 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.  

It is possible that the weekly surveys failed because the players did not engage 

with the game as we had expected. Researchers studying community systems may wish 

to consider including contextual interviews in their study protocol as a contingency, and 

utilized based on participants’ level of engagement with a community system. If the level 

of engagement with a system is deemed to be a problem, contextual inquiry enables 

researchers to see everything going on around the participant, outside of the system, 

and allow them to fill in the blanks and improvise with questions on what they are 

observing in context. As such, it is my hope that HCI researchers studying mobile 

computing and community information will consider similar methods I used in my work, 

potentially leading to a more nuanced understanding of the process of designing, 

developing, and evaluating a community information system for urban commuters. 
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7.3. Limitations and Future Work 

This research has contributed an important step towards understanding the 

community information needs and routines for working professionals living in a large, 

urban city and designing mobile technologies to support them. This dissertation offers 

important contributions to the HCI and mobile computing research communities 

exploring the space of community information and engagement within urban cities; 

however, I acknowledge the limitations of the findings. In this section, I present four 

limitations of this work and suggest opportunities for future work. 

First is the fact that my initial study seen in Chapter 3 focused on two city portals. 

While our comparative assessment showed that the portals selected were representative 

of many government portals in our sample, this needs to be confirmed with further 

studies, in particular as it relates to issues around responsive design and the likelihood 

that design paradigms have improved over the past five years since the study was 

conducted. We also did not conduct a fully comprehensive, long-term user experience 

study, where people could use the portals over a longer period as part of their everyday 

activities. Instead, we focused on a first step which is improving the basic usability of 

government sites. Our hope is that improved usability would lead to longer-term usage 

by citizens, which would make a user experience study more straightforward to conduct. 

Indeed, this would be interesting to conduct and is a recommended next step.  

Second, across all my research studies, I investigated working professionals who 

resided in a large metropolitan city in Canada, were fluent in English, employed in full-

time professions, and formed part of the middle-class working group. Thus, the 

communication practices and routines are straightforward and do not consider any 

cultural implications of remote areas, other languages, or income levels. Instead, our 

findings point to the likely routines of middle class people who live in Canadian cities that 

are highly multicultural. However, this suggests additional investigations are required, as 

it relates to community information needs and routines of families in smaller rural 

communities, with mixed cultures, and diverse income levels. Such studies will enrich 

our knowledge in understanding the larger representation of people living within a variety 

of communities. While I expect my results to generalize to other urban cities in North 
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America and Western Europe whose transit networks span an extensive reach, 

additional work will need to be done to evaluate this. In the Greater Vancouver Regional 

District, the city where this doctoral research was conducted, this includes a geographic 

range of approximately 100 km for buses and 30 km for light rail transit.  

Third, my study focused on evaluating a system, City Explorer, with 12 working 

professionals who took public transit every weekday. This represents a small sample, 

especially as it relates to the large population seen in urban cities. It is possible that 

those who do not take transit as often would have a different gaming experience, 

yielding different insights into what community information could be valuable for them. 

People who are outside of this age group studied (21-60) may offer additional 

perspectives as to what kinds of community information they needed as part of their 

everyday routines, as well what types of social interactions, if any, they desired with 

other transit commuters. One may also find differences for those who have a low income 

or face forms of poverty, yet still ride public transit. Naturally, my work does not extend to 

people who do not use mobile technologies. These limitations, again, present future 

work that others should explore. 

Lastly, my work, in all three studies, was each conducted over a short period of 

time, spanning two to four weeks in duration. While this is often the case with studies in 

the field of mobile computing (given the pace in which technologies rapidly change), 

such a period does not allow for a truly ethnographic approach, where I could be 

immersed in the everyday lives of the individuals in the study. Thus, 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 a 

participant’s technology usage, and issues around adoption or adaptation of a 

technology, as well as points when a person stops using a technology. 
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7.4. Final Words 

The process of writing this dissertation has allowed me to refine my research 

skills, sharpening my abilities to leverage a wide range of methods in which we can best 

explore the routines of people living in urban cities. This work provided an opportunity for 

me to merge theoretical knowledge with practical experience in an area where I have 

spent the past decade working in professionally. As such, I can reflect upon the work I 

have completed over the years, both in academia and in industry and reflect upon the 

gradual progression.  

From my perspective as a researcher, I am especially motivated as cities begin 

to shift in their cultural practices of a dominantly hierarchical structure to one that is more 

open and collaborative with those living within. Since I began conducting this research 

five years ago, there has been an increase in interest around civic technology. This 

opens a myriad of opportunities for additional research from all areas, including that 

within our field of HCI, as well as that from the social sciences. For me, seeing cities 

embrace using technologies to engage with their citizens and communities means there 

is recognition and acceptance that this is the direction that civic engagement is heading 

towards. I am excited to have been part of the earlier days where civic technology is 

beginning to take shape and be recognized and valued for its role in strengthening our 

sense of community. 
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Appendix D.  
 
Study Protocol – Chapter 6 

Overall Study Objectives  

We have designed a study to help us better understand the routines of public 

transit riders and the ways in which they find, capture, and share community information. 

We will be asking people to play our location-based game that tracks their travel 

locations and shares location-relevant information as they ride public transit. We want to 

explore the experiences and behaviours transit commuters have while playing this 

game. We also want to learn which elements of gamification was useful. 

Research Steps 

 

We will advertise the study criteria via snowball sampling, Craigslist, and social 

networking sites. Participants will complete a screener to ensure they qualify to 

participate in the study. If they do, they will proceed to the pre-study questionnaire, 

where we will collect additional demographic details and ask about their experiences 

with location-based games.  

We will conduct an in-person interview to understand what types of community 

information they currently need and what challenges they face in acquiring this 

information. During this interview, we will set up City Explorer on their personal mobile 

phone, provide the game instructions and step them through accessing and playing the 

game (gameplay). We will also ask participants to review and sign a consent form. 

During gameplay, as participants post a news item or boost a news item, the 

game will display a pop-up field and ask participants why they found this item important 

Screener 

Pre-Study 
Questionnaire 

• Consent Form 

In-Person 
Interview 

30 min 
• Game Setup 
• Game Instructions 

Gameplay 
4 wks 

• Weekly Survey 
• Experience Sampling 

Final Interview 
60-90 min 
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(experience sampling). Participants will also be asked to complete four weekly 
surveys using an online tool every Sunday. Each survey will cover one week of 

gameplay, and should take around 5 minutes to complete. On completion of the four 

weekly surveys, we will conduct a 60-90 minute final interview with each participant. 

This interview will take place at a mutually agreed upon public place or via Skype. The 

interview will be audio-recorded. 

Screener Guidelines  

Thank you very much for your interest with our research project. Please answer a 

few quick questions to ensure you qualify to participate in our study. If you meet our 

requirements, we will contact you to explain the next steps of the study. 

Screener Questions (Email) 

1. How often do you take public transit on a weekly basis? 

a. Often – at least 5 days per week 

b. Somewhat often – 1-3 days per week 

c. Occasionally – a few times a month 

d. Rarely – once a month or less 

e. Sporadically – used to take public transit often, but not anymore 

f. Never 

2. What type of mobile device(s) do you use? 

3. How long have you used a smartphone? 

4. If yes, how much data do you have available to use monthly? 

5. Are you willing to share your location via GPS for the duration of the study?  

6. Will you be in town between now and April? This will help us judge when you are 

able to participate in the 4-week long study, which requires that you are in the city.  

7. Are you able and willing to participate in all parts of the study? This would include a 

30-min meeting in-person, playing our location-based game over a 4-week period, 

completing 5-min weekly surveys, and participating in a 60-min final interview. 

a. Yes  

b. No 
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Initial Set-Up 

We are also interested in including other household members or those within 

their social networks, and may invite additional connections to participate. If a pair or set 

of friends participate in the study, we will be asking additional questions about the social 

aspects of the game. We are recruiting 12 participants in total. 

On completion of the pre-study questions, we will be scheduling participants to 

meet so we can obtain a signed consent form, review the game instructions and ensure 

the game has been successfully set up on their personal mobile devices.  

Begin Script for Initial Set-Up 

My name is Carolyn, and I will be explaining how you will proceed with the study. 

This is also your opportunity to ask any questions. We’re researching how public transit 

commuters use our prototype, called City Explorer, to view community information and 

whether the game supports commuters in sharing such information within a city. 

Before we begin, I will need you to review and sign this consent form. Please let 

me know if you have any questions. [Hand over consent form] 

Pre-Study Questions (FluidSurveys or SFU WebSurvey) 

1. Based on the past 6 months, select your experience using location-sharing apps 

such as GPS navigation or Google Maps. 

a. Often – at least 5 days per week 

b. Somewhat often – 1-3 days per week 

c. Occasionally – a few times a month 

d. Rarely – once a month or less 

e. Sporadically – used to play a location-based game, but not anymore 

f. Other: <describe here> 

2. Based on the past 6 months, select your experience using geotagging and location-

sharing apps, such as that in Twitter, Facebook, Foursquare, Waze, etc. 

a. Often – at least 5 days per week 
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b. Somewhat often – 1-3 days per week 

c. Occasionally – a few times a month 

d. Rarely – once a month or less 

e. Sporadically – used to play a location-based game, but not anymore 

f. Other: <describe here> 

3. Based on the past 6 months, select your experience playing a location-based game 

such as Pokemon Go, Ingress, Geocaching, etc. 

a. Often – at least 5 days per week 

b. Somewhat often – 1-3 days per week 

c. Occasionally – a few times a month 

d. Rarely – once a month or less 

e. Sporadically – used to play a location-based game, but not anymore 

f. Other: <describe here> 

4. How long have you lived in the Greater Vancouver Regional District? 

a. Less than 1 year 

b. 1-3 years 

c. 4-9 years 

d. More than 10 years 

5. Which city do you live in? 

6. Select your gender. 

a. Female 

b. Male 

c. Non-binary/third gender 

d. Prefer not to say 

7. Which of the following best describes your living situation? 

a. Live alone 

b. Live with housemates 

c. Live with parents 

d. Live with spouse/partner 

e. Other 

8. What is your marital status? 

a. Single (never married) 

b. Married 
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c. Separated 

d. Widowed 

e. Divorced 

f. Other 

9. Please select your age. 

a. Less than 19 

b. 19-29 

c. 30-49 

d. 50-64 

e. 65 years and over 

10. How many children do you have, if any? 

11. Enter the ages of the children under the age of 18 who live in your household. 

12. What is the primary language spoken at home? 

13. What is your occupation? 

14. What is the total combined household income? 

a. Less than $24,999 

b. $25,000 - $44,999 

c. $45,000 - $90,999 

d. $91,000 - $139,999 

e. More than $140,000 

Pre-Study Interview 

1. Please tell me a bit more about your family situation (household, make-up). 

2. Tell me about your work/school situation. Where do you work/study? How long have 

you worked/studied there?  

3. Describe your weekly (Mon-Fri) schedule/routine.  

4. Tell me a bit about what your typical weekday looks like. What do your weekends 

look like? 
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5. Tell me more about what your transit experience is like. Do you take the same 

buses/routes?  Do you ever talk with others on transit or while waiting? Do you use 

transit with anybody you know? 

6. What do you usually do (activities) while on your transit commute? 

7. How was your commute recently? 

8. How does that compare to what is typical for you? 

9. What community information do you find valuable or useful? 

10. What community information do you find are not valuable or useful? Why? 

11. What do you currently do now to stay up to date on such information? 

12. What sources do you rely on to find information you want to know more about? Why? 

13. What challenges, if any, do you have with staying up-to-date on community 

information around you? 

14. What challenges, if any, do you have with receiving too much community 

information?  How do you try to cope, if at all? 

15. Tell me specifically about the last time you shared community information with your 

family or friends. What did you do? 

16. When do you use location-based services on your phone? What services do you 

use? Why do you use them? 

17. Tell me about the last time you used a location-based service on your phone. What 

did you do? Why? When? Where were you? 

Great, that concludes the questions I had for you before you start playing the 

game! Let’s get you set-up with our game. [Bookmark a shortcut to City Explorer on their 

home screen – provide user log-in credentials] I also have a copy of the game 

instructions for you to review. You may take this with you for reference, and the game 
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itself has a Help page, so you can always turn to that if needed, but I’ll briefly explain the 

rules of the game with you. [Show Help page; review City Explorer How-To Guide] 

End Script for Initial Set-Up 

Gameplay 

During a four-week period (staggered start dates depending on recruitment) 

participants will be asked to play our game, City Explorer, on their personal mobile 

device. We will ask participants to play the game at least 3 times during the first week of 

the study (week 1). For the remaining weeks (2-4), participants may independently 

choose to play as little or as much as they want. We will monitor the usage of the game 

through system logs and prompt the player to play in our weekly survey emails should 

we notice a lack of movement in the game. 

During this time, City Explorer will log participants’ travel locations as they use 

public transit within the TransLink network. At the end of each week, we will ask 

participants to complete a short online survey. Each week’s survey will cover one week 

of activities, and should take around 5 minutes to complete. 

Weekly Online Survey (6 Questions) 

1. Describe the types of information about your community you learned through City 
Explorer during your transit rides this week.  

2. What information/content in City Explorer did you find especially valuable this week? 

3. What information/content in City Explorer did you find not valuable this week? 

4. What worked well within City Explorer? 

5. What did not work well within City Explorer? 

6. How often were you able to play City Explorer this past week? 

Final Interview 

On completion of the four-week gameplay period, we will be scheduling 

participants to conduct 60-90 min final interviews (in-person or Skype). Interviews will be 
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conducted one-on-one, and the interviews will be audio-recorded for research purposes 

only. Participants will be selected based on their usage of City Explorer during the 

gameplay period (i.e., players with most usage, least usage). 

The interview protocol includes questions about participants’ routines, game-

related experiences, motivations, and behaviours, and gamification. 

Begin Script for Final Interview 

The final interview is semi-structured therefore the questions listed here may be 

asked to encourage participants to explain how they used City Explorer during the study 

period. 

[Review summary of each week’s online survey answers] 

Thank you, ________, for participating in our study this past month. The last step 

in our study will be this interview where I’d like to learn a bit more about your experience 

with City Explorer during this time.  

Games Experience & Features 

1. Think about when you first started playing City Explorer, 4 weeks ago. Now think 

about when you were playing the game this past week. How much/how little were 

you able to play the game in the past 4 weeks? 

2. Talk to me about how you played City Explorer on your transit rides. When did you 

actively pay attention and what caused you to switch to something else? Why? 

3. Tell me about the last time you played City Explorer. When was this? What 

happened?  

4. Which feature in City Explorer did you consider the most valuable? Why? 

5. Which feature in City Explorer did you consider the least valuable? Why? 
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6. Describe which game feature(s) in City Explorer you used the most. Why? How did it 

help you? 

7. City Explorer has the ability for players to build a friends’ list. Did you send or receive 

any friend requests? Why? 

8. How did you use the friends feature, if at all? Why? 

9. City Explorer allows you to play with others who share the same transit route, even 

rewarding you with multiplier points should you play with others. Tell me about a time 

when you earned multiplier points. Where were you heading to? Who were you 

playing with? 

10. City Explorer challenges you to explore/deviate from your regular transit route. How 

often did you view your challenge options? Why did you (or didn’t you) accept these 

challenges?  

11. City Explorer has a leaderboard where you can see how you ranked amongst other 

players. How often did you check your ranking? Why did you check it that often? 

Content Quality and Ownership 

12. What was the most interesting content you learned about while playing City 

Explorer? Why? 

13. What was the least interesting content you viewed while playing City Explorer? Why? 

14. What prompted you to boost certain news posts? Why was that interesting/important 

to you? 

15. Why did you choose to not boost some posts? 

16. How does the information obtained through City Explorer compare to information 

from other sources that we talked about at the start of the study? [Compare City 

Explorer to their existing routine] 
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17. This game is designed to be played by hundreds, even thousands of people who 

take transit every day. Tell me how many people you thought were playing this game 

at the same time as you. Why do you think that?  

18. What is the ideal number of people playing? Should City Explorer be a game with 

only close-knit people and small groups? Or should it be a game with large 

populations? 

Sharing Community Information 

19. Tell me about the types of information you shared in City Explorer. Why did you 

choose to share this? When did you choose to share? Was it in the moment? 

20. You mentioned seeing some of the same people who share your transit route. How 

did City Explorer affect your interactions with these people, if at all? 

21. Tell me about how you shared the community information in City Explorer with others 

(friends, family, and strangers).  

22. Having played location-based games in the past, how would you compare/contrast 

the game experience with that of City Explorer?  

23. Would you see yourself playing this game, or a game like this in the future? Why or 

why not? 

24. What additional features/changes would you suggest to the game? 

Privacy and Location-Sharing 

25. In City Explorer, your location and transit routes are logged in the game. What 

concerns, if any, did you have with this? 

26. City Explorer allows players to turn their privacy setting on/off during gameplay. Can 

you tell me about the times you chose to change your privacy setting?  

27. What were the reasons you chose to change your privacy setting? 
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28. Given that this is a transit-based mobile game, how would you feel if the transit 

authority, TransLink, or Metro Vancouver had access to the game data, including 

content shared and routes travelled? Why? 

29. What data are you comfortable with a transit authority or city having? What data are 

you not comfortable with them having? 

Thank you again for taking part in our study. As a sign of our appreciation, you 

will be compensated with $50 for your participation. 

End Script for Final Interview 
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Appendix E.  
 
City Explorer Game Instructions 

 

  



 

205 

Appendix F.  
 
City Explorer Recruiting Poster 
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