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Abstract Today urban areas are growing fast, in this process it remains
a challenge to include the opinions of the public. This holds especially true
for young people. From the 1960’s, the rights of the children started to be
recognized through the UN Convention on the Rights of the Child. Article
12 of the convention states that children should have the opportunity
to express their views in matters that affect them, like urban planning.
Our work started analyzing the literature and providing an overview of
participatory methods used to include children in land-use projects. We
then reviewed existing mobile apps targeting participation in public life.
Based on the findings from the literature a list of high level requirements
was created to guide the design and implementation of the mobile app
DELTA. The DELTA app support situated participation encouraging
users to explore the urban environment, promoting awareness and critical
thinking. Several user evaluations are performed during the development
cycles, including expert evaluations, usability and field tests of the fi-
nal prototype. Based on collected data and lessons learned, results are
discussed in relation to participation and learning outcomes for children.
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1 Introduction

Though public participation in urban planning and design of urban spaces is
recognized as important, conventional methods of public participation like public
hearings, questionnaires and committee groups have failed to engage the majority
of the public [34] [21]. This resulted in the ongoing multidisciplinary search for
more collaborative ways of participation, where opinions and knowledge of citizens
and stakeholders are taken into account through authentic dialogs, building social
capital and trust [20].

This holds especially true for young people. Since the 1960’s, the UN Con-
vention on the Rights of the Child, Article 12 states that children should have
the opportunity to express their views in matters that affect them, like urban
planning. In Norway, the law regulating planning and building underlines the im-
portance of involving young people and assigns to municipalities the responsibility
to ensure their active participation [30].



Involving young people in processes of urban planning is important not only
because it is their right [11], but also because of their ability to evaluate their
environments and come up with ideas of their own [13] [2] [19]. In addition, the
process of participation is also a process of learning, improving their “environ-
mental awareness, knowledge and skills” [39] and teaching them how to negotiate
and respect other people’s views [8]. Despite the increased recognition of young
people as fully legitimated actors, it remains a challenge to sufficiently include
them [25]. Attempts to do so can often be described as mostly including them for
symbolic purposes and not supporting meaningful participation. To fully engage
young people, there should be an effort to create new, innovative methods of
participation that suit them, utilizes their knowledge and ideas, and make sure
that their contributions are used.

In this paper we present the design and evaluation of DELTA!, a mobile
app to promote youth participation in urban planning. More specifically, we
focus on (i) how situated engagement increases awareness of challenges and
opportunities in the local environment and (ii) how game elements can promote
the process of participation. Situated engagement means that participation
happens at the specific physical location through immersive experiences [24].
This might lead to a more sustainable form of engagement [14]. The rationale for
this design choice is connected to the complexity of urban planning, and to the
fact that methods of participation should match the capabilities and interests
of participants. In addition to facilitating participation, situated engagement
might increase participants awareness of challenges and opportunities connected
to specific planning projects. Urban planning is not only complex, it is often
also perceived as something uninteresting by many young people. It is therefore
critical to create a solution that engages them, possibly through game elements.

The paper is organized as following. Next section discusses different approaches
to participation of young people in urban planning, followed by related work.
Section 4 presents DELTA, with focus on main functionalities, while Section
5 describes the three main iterations of its design and evaluation. Section 6
summarizes the results and Section 7 concludes the paper and presents future
work.

2 Participation of Young People

Despite increased awareness, young people are still today insufficiently included
in urban planning [15] [39]. Conventional methods of public participation fail
to engage them, often being characterized by a high threshold to participation.
To overcome these challenges, new forms of participation must be developed.
Hart [17] in the attempt to stimulate a dialog around the topic, proposed a
“ladder of participation” to help framing children’s participation, ranging from a
mainly symbolic participation to actual participation started by young people
themselves. Frank [12] reviewed several case studies about participation projects

1 «delta” is the Norwegian word for “participation”



where children assessed their local environment, formulated plans to take action,
and took steps to support implementation of their idea. The findings strongly
emphasize the positive outcomes of such projects, and thus the importance of
working towards inclusion of young people in planning processes. Lessons learned
point in the direction of “giving youth responsibility and voice, building youth
capacity, encouraging youthful styles of working, involving adults throughout
the process, and adapting the sociopolitical context” [12, p. 633]. As part of
our work, we reviewed 14 studies addressing the challenge of young people
participation (reference omitted for anonymity). These studies were identified
through a systematic mapping of the literature, following the methods described
n [23]. Articles were collected from several online databases and screened in
two iterations. Several studies reported inclusion of children that was rather
limited and mostly for symbolic purposes, as in [4] [9] [28] [33]. Most of the
analysed projects are covering only the lower levels of the ladder of participation
proposed by Hart. Other studies focus on the general lack of participation among
young people [26] [37] [10] [29]. Several of the analyzed studies recognize that
the methods used to include adults in planning processes, like public hearings
and consultation meetings, are not likely to provide good results when used with
young people [36] [4] [9] [26] [10] [28]. This awareness led to the development of
less conventional participation methods, including free drawing, walking tours,
photography, specific drawing tasks, and artworks. Horelli [19] conceptualize
participation methods into five different groups. Most projects utilized multiple
methods, mainly aiming at evaluating an environment or letting participants
express their ideas.From the review, it is clear that the most popular participation
methods are highly situated, as for example Lawrence Halprin’s concept of
walkshop that combines walking tours with specific tasks along the way. Walkshops
“are based on the idea of experience, interaction and communication, not just
talking. They become more profound because the approach knocks out the usual
seminar or lecturing process that gets in the way of most creativity, because it
informs people rather than allow them to discover through personal experience” [16,
p. 43]. In a similar vein, other methods let participants walk free in the physical
space, while using drawings or photography as a way to focus and describe the
environment. In some cases, participants walk together, sharing thoughts with
each other and with facilitators, enabling for negotiation and sharing of ideas.
Summarizing our review, there is a need for new forms of- and opportunities
for participation to be developed, as most young people have yet to experience
being actively involved in planning processes that affect their lives [25]. The
reviewed projects show different efforts to promote real inclusion using methods
that engage young people. Incorporating situated action in participation methods
seems the most promising approach, and is backed by research stating that young
people get an understanding of the environment by using their senses [15] and
when they engage with its features [6]. These methods are, however, costly and
time-consuming, generally including only a small number of participants. In
the next section we explore how mobile applications have been used to support
participation.



3 Related Works

Given the situated nature of many of the participation methods identified in the
literature review, mobile apps seem to be a promising approach for technological
support. The potential of mobile participation also emerged from interviews
with city officials and political decision makers in urban planning, who preferred
a web-based mobile solution over other approaches such as interactive public
screens and design tables for multiple users [32]. Participation via smartphones
is also expected to be more appealing for young people who normally do not
interact with government services [7], as they are early to adopt new technologies
and shape how they are used [5]. Example of mobile apps for public participation
include solutions that enable citizens to report damages in the city, or provide
up-to-date information about it. Most of the efforts to facilitate participation
using smartphones fall under the category of informing apps, there is a lack
of apps that enable the public to participate in more profound ways [3]. We
reviewed the literature for apps that facilitate situated engagement in urban
planning. The features and characteristics of the five apps that were analysed
are now briefly presented.

Mobile Democracy [3] allows citizens to express agreement/disagreement,
comment and upload photos related to particular topics discovered by browsing
a map. Augmented reality is also used to position urban elements on top of the
smartpthone camera view. In Augmented Reality [1] the focus of the app is to
overlay predefined graphic models on existing buildings. The user could therefore
only tilt and pan the phone to look at the model, but not move around. It is also
possible to rate the different models. FlashPoll [35] is an app allowing users
to answer location-specific polls, it’s designed to overcome the shortcomings of
face-to-face participation. Polls are location-based and citizens can participate
only when they move in the poll area. Tienoo [22] was developed to collect
location-specific opinions about forests in Finland. It allows geolocated data
collection to happen in real time. Community Circles [27] is based on ideas
coming from location-based games, the goal is to enable long-term participation
in urban planning. Users create location-specific issues, ideas, opinions or polls
that other users can comment, upvote or downvote.

4 DELTA: an App for Participation

In this section we present DELTA, the app we designed to promote participation
in urban planning. While in this section we focus on the main functionalities,
in Section 5 we present the design process and how the app developed through
three main iterations.

DELTA is designed to support situated participation and it is inspired by
the idea of walkshops [16]. DELTA has as target group young people with fully
developed writing and reading skills, mainly teenagers.



4.1 High level requirements

After reviewing existing apps and participation methods, we identified a list of
high-level requirements for our solution.

HLR1 Location-based: DELTA should support activities to take place
at the location where participation is desired, in terms of ideas or feedback on
possible solutions. Participation should be based on participants actual perception
of the place.

HLR2 Engaging: One of the implicit goals of DELTA is to include the
voices of young people in urban planning, and therefore the user must be given
an incentive to use the application, it must be engaging. One place to look for
inspiration is geocaching. Common motivations for geocaching are: social walking,
exploring new places, collecting caches, social status online, competition and
challenges [31].

HLR3 Collaborative: DELTA should support collaboration among users.
Collaboration helps create better ideas, represents the importance of negotiation
in urban planning and creates opportunities to share opinions.

HLR4 Project support: DELTA should inform the user about ongoing or
planned projects in the city.

These requirements focus on the perspective of the citizens, without consider-
ing urban planners. Indeed, the app is complemented by a back-end solution for
urban planners to add and manage projects, but this is outside the scope of the
paper and it will not be explained further.

4.2 App description

DELTA is designed to enable and motivate young people to participate in urban
planning. From the app, users can get an overview of active urban planning
projects in their area and they are allowed to contribute in several ways: (i) they
can complete surveys, (ii) post suggestions, and (iii) discuss suggestions. These
functionalities are paired with game elements such as personal points (score)
and achievements. The decision to structure the app around projects is related
to HLR4. The inclusion of surveys is inspired by FlashPoll and Tienoo apps,
described in chapter 3, while how the surveys are designed is largely inspired by
the concept of walkshops, which relates to HLR1 and HLR2. The ability to post
and discuss suggestions satisfies HLR3, while game elements relate to HLR?2,
which is connected to make the participation engaging.

The main screen of the app is a map showing the current location of the
user. Locations of planning projects that are under development are marked on
the map, with colors indicating one of three different states: no active survey,
completed active survey, and uncompleted active survey. Users can select a project
to read more about it and start the connected survey.

Projects - Projects should be added by planners, every survey is connected
to and resolves around one specific project. Suggestions posted by users must
likewise be posted within one of the active projects (Fig. 1, left). Exceptions are
scores and achievements, explained more in detail later in the chapter, which



are not project-specific. The app shows the location of the planning projects on
a map so users get an overview of what planning projects are currently under
development in the area.

Survey - A survey is designed like a treasure hunt, where each task of the
survey (Fig. 1, center) is connected to locations that the user has to find. To
complete a task the user must be in close proximity of its location. The user
will not see the coordinates marked on the map, but will see approximately
how far away the location is. After a task is completed the user will have to
navigate to the next with the help of a textual description which references
the map and elements of the surrounding environment. The idea behind the
surveys is inspired by Lawrence Halprin’s concept of city walks. Participants
receive a set of instructions that guide them to certain locations, where they are
asked to contribute with ideas and thoughts about the place [16]. The walk is
designed to bring awareness of problems and opportunities in the city [18]. The
intention is not simply getting from one place to another as quickly as possible,
but to see the connection between places [18]. Participant are forced to look
up from the smartphone, increasing awareness of the surrounding environment.
Game elements are used to create a more challenging and engaging participation
process, without reaching a difficulty that can interfere with the experience.
Participants are encouraged to cooperate, since the treasure hunt is likely an
activity that people will enjoy doing together. Planners design the route they
want the participants to follow, which allow to craft an experience that pays
particular attention to specific places along the way. There are four different
types of tasks, which consists of one or more questions. The difference in the
task types is how the questions can be answered: it can be through a linear scale,
multiple choice, check-boxes or free text.

Suggestions - A suggestion consists of an image, a title and some describing
text. Other users can agree or disagree, and they can comment on it. Creation
and interaction with suggestions can happen later in time, regardless of the
physical position of the user. The opportunity for users to comment and express
agreement or disagreement on other user’s suggestions is the fundamental way
in which the app supports collaboration among users, as it encourages dialog
between citizens.

Profile page - Each user has a profile page (Fig. 1, right) which shows an
overview of the activities in the app: suggestions, comments, agreements and
disagreements, and number of surveys answered. The profile page also shows the
user’s score and list of achievements.

Game elements - Certain activities are rewarded with points and achieve-
ments. As an example users get points for completing a survey, post suggestions
or receiving agreement on posted suggestions. Achievements are rewarded when
reaching predefined milestones, for example taking two surveys or after the fifth
suggestion posted. A public leaderboard reports the ranking of the users. The
game elements are intended to increase engagement using rewards and competi-
tion. This encourages high quality contributions since the best way to get a high
score is to post suggestions that receive many agreements.
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Figure 1. List of active projects, task answering interface and personal profile.

5 Design Process and Evaluation

The prototype described in Section 4 was developed through three iterations.
The first iteration defined the concept, a low-fidelity prototype was created and
evaluated using expert interviews. In the second iteration a functional prototype
was developed and its usability tested. On the third iteration the prototype
was refined and another expert evaluation was conducted. More information is
available in (omitted for anonymity).

5.1 Iteration 1: Expert evaluation

A first interactive mockup for internal use was built using an online diagram tool?.
The mockup was then used as a blueprint for the first prototype of the Android
app that was tested during the expert evaluation. The app allowed to navigate
into different views, but the content displayed was static. The evaluation of the
first iteration consisted of semi-structured interviews with four persons, with the
main goal to present the concept and collect feedback regarding its potential. The
subject of the interviews were: F1, 15 years old, member of the youth city council
and representative of the end users of the app; F2, 28 years old and M1, 44
years old, respectively researcher and professor from the faculty of Architecture
and Fine Arts, with expertise in urban planning; M2, 45 years old, employee in
the local municipality with responsibility for involvement of young people. The
interviews started showing some pictures of the app while in use in several urban

2 www.lucidchart.com



contexts, then more detailed questions were asked while demonstrating different
functionalities. Audio recording were collected and transcribed for analysis.

Results. F1 was positive about the concept, it was perceived as a tool to
allow more people to participate, not only those who are actively engaged in
committees. The ability to comment people suggestions was seen as a useful
way to understand different viewpoints. F1 believed that young people can be
willing to perform the survey/treasure hunt on their own initiative if they are
interested in the urban area. M2 reflected on how the approach of physically
going in the area of interest to provide feedback might facilitate participation.
It was also highlighted how different it is from the approach currently in use by
the municipality. In comparison to other projects M2 was familiar with, DELTA
was seen as more focused and connected to specific planning projects, which
facilitated the planners in getting direct feedback and provided more guidance to
the users. Discussing the requirement of being situated in the urban area, M2
thought that situatedness would increase awareness, especially if the area is not
usually frequented by the user. However, he was unsure if a treasure hunt would
made sense without a preliminary briefing with the users. Overall M2 believed
that the tool “can be valuable when facilitating children and youth’s influence”
and the score mechanism can be an engaging factor when users compare their
performance at the end of the day. M1 and F2 provided feedback more connected
to the planner interface, that was desired as easy to use as the rest of the app. The
fact that participants had to navigate using reference points in their surroundings,
and not only an interactive map, was seen as a positive factor. M1 expressed
some concerns regarding the motivation for using the app, and whether or not
the game elements were enough to engage. Additional motivation could possibly
come in the form of physical rewards along the treasure hunt. Another proposal
to increase the engagement was to let people draw on top of the pictures added
as suggestions, which was believed to be particularly fun for younger users.

5.2 TIteration 2: Usability evaluation

On the second iteration, the static data used in the first prototype was replaced by
real data. A short pilot evaluation took place right after the functional prototype
was ready, then the usability test was performed outdoor with a group of five
university students coming from three different study programs. Participants
were given first a short presentation of the concept, then they were requested to
perform a set of tasks covering all the functionalities. The most comprehensive
task required to complete a treasure hunt outside, around the university campus.
Participants were encouraged to follow a think-aloud protocol. Data logging
was performed following multiple strategies: (i) smartphone screen was recorded,
including on-screen touch events; (ii) suggestions and notes were taken by the
facilitator which acted as an external observer; (iii) users were equipped with
a head-mounted camera, which allowed to capture how they interacted with
the smartphone and the environment. At the end of the tasks, users compiled a
questionnaire about the perceived usability of the app using the System Usability
Scale [38]. In the analysis of the data we focused on identifying errors in the



user interaction, defined as unintended or wrong actions the user made while
completing a task. The footage from the head-mounted camera was used to
extract the following metrics: (i) time spent on the survey; (ii) time spent finding
locations; (iii) time spent answering tasks; (iv) time spent interacting with the
app; (v) time spent interacting with the environment.

Results We recorded 8 minor usability errors. In all the cases except one,
the user expected a certain interaction, but nothing happened. Participants still
managed to complete the given task in all case. Three more severe errors were
reported, where the app resulted in an unwanted state. Only one of these errors
was considered of high severity, based on how hard was for the user to recover
from the unwanted state. During the survey, on average users spent 27% of their
time answering the tasks and the remaining 73% finding the next one. In figure
2 we report statistics on the average time spent by the users interacting with the
app versus the surrounding environment. Results from the questionnaires showed
high usability [38].

Time spent answering task Time spent finding next task

M Interacting with app

M |nteracting with
environment

Figure 2. Time spent interacting with app and environment.

5.3 Iteration 3: Final expert evaluation

The most critical problems highlighted during the usability evaluation were fixed
to make the prototype ready for the final evaluation. This evaluation was different
from the usability test in a number of ways: (i) the evaluation was conducted
in a real environment, at a place with an active redevelopment process; (ii) the
survey in the prototype was more carefully designed with the help of experts;
(iii) the participants volunteered because of their interest in the concept; and (iv)
the participants just completed the survey, without performing predefined tasks.
These factors, along with a refined prototype, resulted in valuable feedback on
the potential of the concept. To start with, tasks for the survey were defined by
architects. Their contribution was a set of questions with possible answers.
When the survey was ready, participants were recruited from the Physical
Planning program at Department of Urban Design and Planning, four people



volunteered because of their interest in the concept, 2 males and 2 females.
Choosing Urban Design and Planning students had a two fold role, on one side
they were close to the age of the target user, on the other they had knowledge
about planning and could see the concept also from the perspective of an urban
planner. After the in-app survey was completed by the users, participants had
the opportunity to post suggestions and interact with the rest of the app. A
semi-structured group interview was held afterwards.

Results. The contribution from the architects to create a survey worked as
an evaluation of task types, and two of the task types in DELTA, multiple choice
and check-boxes, were introduced in this phase. Creating surveys emerged as a
process requiring a good degree of situatedness. For example, when the defined
questions were mapped to specific places, some of the questions were far away
from any other question, and it would be difficult to describe the path between
them without using pins on the map. To solve this problem, some of the more
general questions not referring to a specific place were placed strategically to
create a route without very long distances between each task. Also, one task had
to be removed, since the whole area was closed by a fence.

During the evaluation, the participants provided suggestions for improving
engagement and effectiveness of the solution. One suggestion was to physically
tag urban objects using the smartphone or draw upon pictures of them. It was
unclear how this would support public participation, but was perceived as a way
to increase the awareness of the public space. One participant declared that she
was motivated in reaching the next location by the distance indicator. However,
some kind of reward was expected at the end of the treasure hunt. The time
spent finding tasks was suggested to be used as a performance indicator to assign
extra points to the users. Some users suggested to allow participants to add
different symbols on the map in order to provide specific feedback connected to
the exact point where the participant is located. The symbols could simply be
a green and red mark to indicate positive and negative places. On the overall,
the evaluation of DELTA was positive and all participants evaluated it as a tool
with good potential to improve participation among young people.

6 Discussion

Results from the evaluation of DELTA confirmed the effectiveness and attractive-
ness of the concept. Situated action was perceived as useful, especially when the
geographic area was not usually frequented. Situated engagement in this context
fits especially well, compared to just sitting in a room browsing maps or other
support material. A challenge connected to deploying the app for a short time in
a certain context, is that it might not give enough time for the reward system to
reach its full potential, which requires users to post suggestions and interact with
them during time. However, if the participants are sufficiently engaged in the
app and the context, they can be willing to continue using the app also when
the organized event is over.
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During our tests, all the users managed to correctly complete all the tasks
without help. From the questionnaire, participants perceived the app as very
usable. It is here important to underline that most of the participants interacted
more with the environment than with the smartphone when navigating between
the tasks. This is a positive outcome compatible with the objective of increasing
awareness of the surroundings environment and consequently improving quality
in the contribution.

Suggested improvements included adding some activities along the route of the
survey, providing some hints about how the next location is like and publishing
the results in order to freely share the contributions. These suggestions can be
interpreted as the need for more diverse engagement mechanics based on the
physical environment and the recognition of a significant outcome, perceived
important enough to be shared with the community to facilitate the change.

Participants highlighted the limitations of traditional methods and the in-
creased awareness provided by DELTA: (i) maps can be easily misunderstood; (ii)
it’s easier to provide feedback when physically located in the context; (iii) moving
around allows contributing from a new perspective, increasing the quality of the
feedback. The game elements adopted to shape the survey served well for the
purpose and were positively accepted during the tests, contributing in engaging
participants. Game elements in the prototype were intended to also motivate and
support continuous participation. However, this outcome cannot be confirmed
without testing over a longer period. Also, it remains unsure whether or not the
app would be used by young people on their own initiative, although the youth
city council member that we interviewed during the first iteration suggested that
people would be willing to engage on their own initiative as long as the projects
were also seen as interesting and close to their home.

7 Conclusions

The research presented in this paper investigates how to support participation of
young people in urban planning. Based on a review of methods of participation,
we decided to focus on situated engagement and include game elements in the
design of an application for smartphones. A state of the art analysis on public
participation apps was performed to ground the work and build on top of current
research on the topic. DELTA was then developed and tested in three iterations.
The evaluation of the app in the three phases was very positive and some of the
experts have expressed their willingness to try it out to promote participation in
some of the controversial redevelopment projects currently ongoing in the city.
Technically, this requires to port the app to other platforms, so that it can be
used in a large scale field study. Future work will also focus on how DELTA can
be integrated into e.g. school activities so to motivate usage, but also to improve
its learning impact. Finally, an in-app or web-based interface for planners needs
to be created. Until now we have focused on using the app, rather than creating
projects and surveys. This is however critical if the app has to be used on a
regular basis. As part of this work it will be interesting also to consider how
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surveys could be created not only by city planners or teachers, but also by young
people themselves. This will allow to move one step further in the ladder of
participation [17].
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