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Abstract

In the context of smart communities, it is essential an active and continuous collaboration between citizens, organizations
and institutions. There are several cases where citizens may be asked to participate such as in public decision-making process
by informing, voting or proposing projects or in crisis management by sharing precise and timely information with other
citizens and emergency organizations. However, these opportunities do not automatically result in participatory practices
sustained over time. Mobile technologies and social networks provide the substratum for supporting formal empowerment,
but citizen engagement in participation processes is still an open issue. One of the techniques used to improve engagement
is gamification based on the humans’ predisposition to games. So far, we still lack studies that can prove the advantage of
gamified systems respect to non-gamified ones in civic participation context. In this work, we present a between-group design
experiment performed in the wild using two mobile applications enabling civic participation, one gamified and the other not.

Our results highlight that the gamified application generates a better user experience and civic engagement.

Keywords Civic engagement - Gamification - Pervasive applications - Social sensing - HCI study

1 Introduction

Civic participation is an important factor for the progress of
a community (Jennings 2004). Magnette (2003) points out
that civic participation is perceived as an essential compo-
nent of any level of “governance”. In fact, in many cities,
residents can vote or propose projects for the community,
give opinions or feedback about the government’s actions,
etc. Within this context, researchers, local governments and
companies have demonstrated a growing interest in study-
ing, developing and adopting technologies and techniques to
foster civic participation. This is especially true within the
context of Smart Communities (Coe et al. 2001). The most
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famous definition of Smart Community is given by the Cali-
fornia Institute for Smart Communities (Wilson 1997) that
defines a “Smart” Community as “a community in which
government, business, and residents understand the potential
of information technology, and make a conscious decision to
use that technology to transform life and work in their region
in significant and positive ways.”. In general, smart com-
munities focus on social capital and request an active and
continuous collaboration between citizens, private organiza-
tions and institutions (Coe et al. 2001; Wilson 1997). Never-
theless, participation cannot be taken for granted, it needs to
be fostered. Indeed, Delli Carpini (2000) state that citizens
become engaged when they are motivated and have both the
abilities and the opportunities to participate through the right
means, while the authors in (Makri et al. 2020) highlight
that motivation can depend on various social, economic and
cultural statuses, stressing the need to explore motivational
methodologies.

In smart communities, social networks and mobile appli-
cations are often exploited to involve and integrate citizens
into decision-making (Coe et al. 2001; Mainka et al. 2016;
Romano et al. 2016b). From a technical point of view, social
networks are difficult to integrate into a decision-making
process due to the quantity and quality of the information
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generated. Indeed, as posited in (Diaz et al. 2017), mixed
platforms combining both spontaneously generated infor-
mation through social networks and curated data collected
through mobile applications might be a good compromise.
This is the case of Comuni-Chiamo,' a mobile app that
allows citizens to send photos of malfunctions to the local
agreed-upon government or the MyI12 mobile app” that
allows people to send notifications enriched with photos to
allow an emergency operator to immediately evaluate the
situation.

Anyway, as Hassan states in (2017), such platforms usu-
ally have low engagement levels not achieving the purpose
for which they were created. One of the strategies recently
explored to improve engagement in activities that are not
extrinsically rewarding is to apply gamification (Pelling,
2011). Gamification is commonly defined as the use of game
elements in non-game contexts (Deterding et al. 2011) in
order to make a system use more attractive by taking profit
from the intrinsically rewarding features of games. Gami-
fication looks to be suitable to promote the participation
and the relationship between citizens and the organizations
(Coronado Escobar and Urriago 2014) though it has to be
carefully adopted. As pointed out in (Thiel 2016) gamifica-
tion does not work in all domains, and some elements might
even be harmful towards reaching overall objectives in civic
participation.

Gamified applications have been proposed to encourage
people to make suggestions to improve the community life
(Stembert and Mulder 2013), to improve the communica-
tion between city hall public services and people (Rodrigues
et al. 2019), to foster young students to care more about sus-
tainability and energy savings (Mylonas et al. 2021) or to be
prepared to face crisis situations (Kanat et al. 2013). While
such systems suggest that gamification may be applied to
foster civic participation, as revealed in (Seaborn and Fels
2015), there is still a lack of data or standards to measure
the gamification effects and results that prove the advantage
of gamified systems respect to non-gamified ones. A few
examples of works aimed at exploring this issue are given
by (Stanculescu et al. 2016) (Thom et al. 2012) that explore
the benefits on employees’ engagement using the enterprise
software. In this context, we aim at contributing to ask the
question of whether a gamified system fosters civic partici-
pation better than a non-gamified one. With that purpose,
we present an experiment using two applications for civic
participation: one based on game elements introduced in
(Romano et al. 2018) and an equivalent version without the
game elements. 20 users took part in a between-subjects
controlled field experiment for 1 week. The preliminary

' comuni-chiamo.com.

2 www.madrid.org/112/index.php/actualidad/app-de-emergencia
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results suggest that gamification may generate a better user
experience, leading users to commit themselves to the civic
goals of the application. All the gamification elements were
positively evaluated by the users and in particular, they
appreciated the possibility to interact and compete with
other users, and the possibility to progress and access more
difficult missions.
The main contributions of the work are the following:

(a) It answers the research question: “May a gamified sys-
tem foster civic participation better than a non-gamified
one?”’

(b) It helps to fill the void regarding the lack of knowledge
about gamification in civic participation

(c) It identifies which aspects of the user experience and
engagement are mostly affected by gamification in this
given context

(d) It shows which intrinsic motivators are activated by
gamification and how they influence the user behaviour
and sentiments

The rest of this paper is structured as follows: Sect. 2
introduces the context of this research. In Sect. 3 we present
the gamified application for civic engagement. Section 4
describes the comparison study between the effects on the
engagement of the gamified app and the same application
after removing the game elements. In Sect. 5 we discuss the
results and map them into three intrinsic motivators. In the
last section, some conclusions are drawn.

2 Gamification and civic engagement

Gamification is commonly referred to as the use of game ele-
ments in non-game contexts (Deterding et al. 2011) in order
to promote the use of a system by motivating users with the
intrinsically rewarding features of games. In (Werbach and
Hunter 2011), authors describe how gamification techniques
have been used successfully in several contexts, including
education (Kapp et al. 2012), medical applications (McCal-
lum 2012), and e-commerce platforms like eBay or Ama-
zon. In all these cases, gamification techniques increased
the use of tools by offering a funnier and more enjoyable
user experience to such an extent that consumers expect that
most of the systems they use present some gamified features
(Koivisto and Hamari 2019; Sgueo 2019).

In (Hassan and Hamari 2020), the authors present a lit-
erature review on e-participation and state that approaches
based on gamification or games can be used to encourage
civic participation in the decision-making context. Indeed,
the gamification mechanisms can empower the systems used
in such a context because they rely on a top-down approach
aimed at supporting certain decision-making activities in
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precise sessions, in precise time frames and with precise
rules (Hassan and Thibault 2020). An example is given by
(Apostolopoulos et al. 2018), in which the authors used
gamification to motivate citizens to participate in a cadas-
tral data procedure that includes briefing and data collection.
Finally, in (Landers et al. 2018) the authors encourage the
use of a gamification approach in democratic-governmental
processes to design systems, services and processes that can
provide engaging experiences for citizens.

Within this context, game mechanisms are used to
improve civic commitment so as to empower citizens’ par-
ticipation in their community in platforms like Community
Planlt,® Mysidewalk* and Love Your City! (Stembert and
Mulder 2013). Community Planlt allows citizens to partici-
pate in games proposed by the local government for which
they earn virtual coins that can be invested to support real
projects. Mysidewalk, currently used in Fort Worth in Texas,
allows local organizations or governments to send informa-
tion to people living in a concrete area to get quick feedback
and make decisions supported by the interested community.
Users are compensated with points that can be utilized to
get some little merchandise, for example, water bottles. Love
Your City! is an interactive mobile platform aimed at involv-
ing neighbors in the co-creation of proposals and ideas to
improve their district. Ideas can be spontaneous, or the local
authorities can give some explicit opportunities to partici-
pate. The system has some features of videogames such as
limited time to create and submit a proposal, statistics about
time and points.

A different example is given by the Social Credit Sys-
tem that is aimed at fostering good behaviors rather than
actions or feedback. It is a pervasive platform supported by
the Chinese government still in development and designed
to measure and track the level of reliability of citizens and
enterprises (Ramadan 2018). The rating is established on
the basis of various aspects such as professional conduct,
compliance with laws and regulations, etc. The rating is
then used to receive rewards. For example, companies with
high ratings can more easily access loans and tax reduction.
Anyway, in (Ampatzidou et al. 2018) the authors raise an
ethical issue warning that gamification can be applied inten-
tionally, or accidentally, as means of coercive governmental
practices.

These examples show how game standards can be
applied to urban settings. They are essentially used to boost
individuals to help, impact and improve public decisions
and choices, yet in addition to advance positive practices
(Kazhamiakin et al. 2016). Indeed, even the emergency

3 communityplanit.org

* https://www.madrid.org/112/index.php/actualidad/app-de-emerg
encia

management process can benefit from such technique since
civic participation in emergency decisions and the continu-
ous collaboration among authorities and citizens can help to
improve the community resilience and the response efficacy
through a service coproduction model (Diaz et al. 2016).
Indeed, scientists and companies are studying how game ele-
ments may build commitment in emergency preparedness.
For example, the use of interactive systems can significantly
lower the training costs while game elements can foster civic
participation (Kanat et al. 2013). Indeed, citizens could use
a web-based game to perform emergency training exercises
as described in (Simdes et al. 2013).

Evidently, the main reason to use gamification is to
rise motivation. Motivation can be divided into intrinsic
and extrinsic (Malone 1981). Being intrinsically moti-
vated means to be motivated because of one’s believes in
the underlying values of something or because one finds
it stimulating and enjoyable. Being extrinsically motivated
means to expect something in return for what one does such
as reward and money. According to the Self-Determination
Theory (SDT) (Ryan and Deci, 2000), humans are inher-
ently proactive, with a strong internal desire for growth,
and the basic human necessities that promote motivation
fall into three categories: Competence, Relatedness, and
Autonomy. Competence is related to the ability to learn how
to act effectively in the external environment, solving, for
example, difficult missions, developing artistic abilities or
other competencies. Relatedness is about social connec-
tions such as interacting or competing with others. Finally,
Autonomy represents the innate need to control one’s life and
to perform actions in harmony with one’s values. Gamifica-
tion-based systems have to activate these motivators to be
engaging. For example, in (Kanat et al. 2013) Competence
and Relatedness are softly addressed by letting participants
see their progression and compare it with other players. In
(Simdes et al. 2013) Relatedness is considered by making
the game a team effort where each player takes the role of
a specific agent in a simulated mission. In (Stembert and
Mulder 2013), Autonomy is addressed by allowing users to
select only the projects they really pretend to care about,
without being compelled.

In the literature, gamification and SDT have been used as
a framework for examining students’ motivation and engage-
ment in learning. The study presented in (Karra et al. 2019)
suggests that STD combined with gamification has positive
effects on the motivation of adult students. Indeed, the study
showed that intrinsic motivation becomes stronger since
game mechanisms refer to human psychological needs and
behaviors and students perceive learning with a sense of
Autonomy, Competence, and Relatedness.

In (Botte et al. 2020), the authors explore the gamified
approach of programming learning software with respect
to SDT motivators. During their study, they provided
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interesting considerations regarding the effects of the gami-
fied elements and the SDT. As for Relativeness, they suggest
that making students collaborate for a common purpose is
more effective than making them compete with each other.
As for competence, they claim that testing knowledge in a
challenge is a good approach, but the consequences of the
challenge should be interesting for the player, otherwise,
it risks becoming just a way of getting a badge. Finally,
as regards Autonomy, it must be considered that not all
users have the same goals, a variety of choices, and leaving
the user to decide how to achieve a goal would avoid that
they perceive the goals as controlled and in contrast with
Autonomy.

Regarding the way to evaluate gamified systems, there
is a large variety of mixed methods based on both quan-
titative and qualitative data in one-off experiments (Toots
2019) (Seaborn and Fels 2015). One of the ways to meas-
ure the effects of gamification is by removing gamification
features from the system and perform a comparative study
as in (Thom et al. 2012), (Stanculescu et al. 2016). Both
experiments are concerned with enterprise-oriented soft-
ware with “traditional” features, like write and share content.
Such experiments can help to understand which game ele-
ments mostly affect the user experience in a given context,
anyway, there is yet little work investigating how and which
SDT motivators are activated by the gamification and how
they influence the user behavior or sentiments. This lack of
knowledge is particularly evident in studies regarding civic
participation (Hassan 2017). For such reasons, in this work
we, present a study that not only explores the specific ben-
efits of a gamified system on the citizens’ experience on
respect to a non-gamified one but also map such benefits
into the SDT motivators.

In the next section, we describe an application designed
considering game elements to activate the intrinsic motiva-
tors with the aim to foster civic participation.

3 The gamified application

The prototype was already presented in (Romano et al.
2018). It has been designed to involve citizens in collecting
information on potential risks that will be analysed by emer-
gency organizations to determine whether a risk notification
has to be issued. On the one hand, it has to facilitate the
connection between citizens and emergency organizations,
improving and enriching their communication through digi-
tal content. On the other hand, it has to prepare citizens to
identify relevant information that can be used to take such
a decision. Additionally, it includes a number of gamifica-
tion features to foster technology adoption. The idea to use
a gamification technique to foster civic participation in the
emergency notification field was presented and was initially

@ Springer

evaluated through a focus group with potential users in
(Romano et al. 2016a). During the activity, the group ana-
lysed the proposed gamification mechanisms, the aesthetic
aspects of the interface, such as icons and avatars, and the
possible material and immaterial rewards. On the basis of
the focus group’s results, we developed the working pro-
totype presented in (Romano et al. 2018). It was already
tested with 11 potential users through a preliminary study
performed in a laboratory, with the aim of measuring the
first impressions of perceived engagement and identifying
usability and technical issues to be improved. The work dis-
cussed in the present work introduces the gamified system
in the real environment and focuses on the aspects related
to the effects gamification causes on citizens’ motivation
comparing them to the same system without the gamified
elements.

Figure 1a shows the home of the application. The appli-
cation is divided into four main parts: (1) the Control room
panel to access available missions (2) the Training room
panel to take in courses to improve skills and to be prepared
when an emergency occurs; (3) the Ranking panel: to check
the achievements obtained by users in the same area; and (4)
the Teams panel to manage the teams or to enrol in a new
team. Starting from this screen in Fig. 1a users can access
to the Control room, the Training room, and the Ranking
panels. Missions already accepted by users are accessible
through the button with the jet icon, which displays also a
counter. Figure 1b depicts a mission. The mission status can
be open, close or in progress.

Regarding the active training courses, users can use the
button with the corner-cap. The last button in the action
bar is to access the ranking page. This (see Fig. 2) provides
information about users playing in the same city, and some
statistics to compare the users’ achievements with the rest
of the players. Users are engaged by exploiting typical
mechanisms of a videogame: they earn points for missions
and trainings accomplishing; missions and trainings have a
required access level and points are used to level up.

Table 1 presents the main gamified elements included in
the application, with the corresponding rationale and SDT
intrinsic motivator involved.

4 Evaluating engagement

In order to study whether the gamified system might fos-
ter civic participation better than a non-gamified one, we
designed a between-subjects experiment involving 20 par-
ticipants. The experiment took place in the wild for one
whole week. Participants were asked to participate in mis-
sions to prevent emergencies or crises in their area using a
mobile app either gamified or not. Figure 3 shows a mission
as appears after removing the game elements.
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= Rankc @D ¢ Back Control Room Fok® S

882/1050

€0

Control room
Ana es tu asistente de mision

Check the status of a mission or join a new one
‘ Go to the control room

Improve your skills to access more advanced missions
avanzadas

Training room

Bill es tu entrenador personal

@ Go to the training room

a

Inspection of urban cleaning in Villaverde..

check the cleaning status in the assigned area

() Sstate: open

E Needed rank: 1

;., Reward: 10

@ Location: Leganés/Villaverde
&2 Participants: 0/ 1 required

* Accept the mission

b

Fig. 1 a The home screen of the gamified application. b The mission card as it appears in the list of available missions

We collected some system logs to measure the engage-
ment through quantitative data and after the experiment
participants were asked to fill out a questionnaire to
assess their engagement. During the experiment, we made
available the daily missions described in Table 2.

4.1 Independent and depended variables

The independent variable in the experiment is the appli-
cation which the subjects use to perform the experiment,
namely the gamified application (GApp) or the applica-
tion without gamification (NgApp). The dependent vari-
ables are the factors impacting the User Engagement that
according to O’Brien and Toms’s work (2013) are Per-
ceived usability, Felt involvement, Aesthetics, Focused
Attention. Besides these 4 factors we also added the fol-
lowing variables from the user logs: number of logins
(NoL), number of uploaded pictures (UP) and number of
accomplished missions (AM).

4.2 Between-subjects design

In our experiment, we decided to adopt a between-subjects
design with the aim to limit any bias. 20 Participants were
selected randomly and divided into two groups: Grl and
Gr2. Grl will use the gamified app and Gr2 the app without
the gamification elements. Additionally, to limit bias due to
users’ variability, participants were also randomly assigned
to each group. Finally, to limit effects linked to an unknown
location, the experiment always has taken place in the resi-
dence or working area of the subjects.

4.3 Assessment metrics

To calculate the perceived engagement of Grl and Gr2 we
designed a questionnaire (Table 3) based on O’Brien and
Toms’s work (2013). The questionnaire’s items were slightly
modified to fit the experiment context.

The questionnaire is divided into 4 scales, namely: Per-
ceived usability, Felt involvement, Aesthetics, and Focused

@ Springer
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Fig.2 Leaderboard and user’s
personal statistics

< Back Ranking

Position User

1

o A WM

H

santiago
renato@gmall.com
Paco81
troop

MattiaRossi

i Paco81

= Your positicn: 3
- Accomplished missions: 17
- Accomplished courses; 0

Rank ¢ Il

882/1060

Points

You participated in 200% of the missions in
your city. Good job!

Table 1 Main gamified features of the platform

1127

1050

Feature

Rationale

Motivator

Points and levels
Missions and training courses

Playing in a team and leading a team

Ranking

List of participants to missions and courses

User competences are reflected by means of points and levels

Missions and Training courses are designed to activate the Competence
and the Autonomy. Regarding the Autonomy, users can manage inde-
pendently missions and courses. They can choose on the basis of their
personal preferences and motivations. Regarding the Competence, users
can develop personal skills by getting experience with missions and
learning through the trainings. Progress is reflected by points and levels

that are always visible

Playing in a team is a way to enhance the Relatedness by linking players
to each other and to leak the Relatedness into all the activities available

on the platform

This is to activate the Relatedness by comparing and sharing their pro-

gress with other players

This functionality is included to deal with the Relatedness intrinsic
motivator with a view to stimulating user engagement by comparing and
sharing the one’s activities with friends and other players

Competence

Competence, Autonomy

Relatedness

Relatedness

Relatedness

@ Springer



Gamification-less: may gamification really foster civic participation? A controlled field...

4457

Fig.3 A mission card as it
appears without the gamifica-
tion elements

Table 2 The available missions

< Back Available missions

Inspect the state of the streets in Leganés

Inspect the condition of street furniture in The area
assigned in the mission

(1) state: open

9 Location: Leganés/Villaverde

* Accept the mission

Inspect the state of the streets in Getafe

Name of the mission Description

District exploration

It asks citizens to explore their neighborhood and collect photos of possible dangerous situ-

ations such as unstable trees after a storm

Malfunctioning

This mission asks citizens to monitor specific infrastructures or spaces to look for potential

problems such as the status of manholes, sidewalks or lamppost painting

Decorous streets

It asks to check the status of the cleanliness in the area assigned in the mission (see Fig. 1b)

attention. In this work, we kept the original labels of the
items and scales to maintain consistency with the work of
O’Brien and Toms.

More specifically, the Perceived Usability (PU) items are
related to the perception of the usability of users during the
use of the artifact. The items of Felt involvement (FI) are
related to the feeling of users of being drawn in, interested,

and having fun during the interaction. The items of Aesthet-
ics (AE) and Focused Attention (FA) refer to the visual per-
ception of the artifact and the level of mental concentration
during the activity.

Moreover, in the original O’Brien and Toms’ work,
two further categories were blended in the previous ones
through the Principal Axis Factor analysis. They are

@ Springer



4458

M. Romano et al.

Table 3 Engagement

. . Item
questionnaire

question

Perceived usability
PUI
PU2
PU3
EN1
PU4
PU5
PU6
PU7
PU8

Felt involvement
NOl1
NO2
FI1
FI2
EN2
EN3
FI3
EN4
EN5

Aesthetics
AE1
AE2
AE3
AE4

Focused attention
FA1
FA2
FA3
FA4
FAS

I felt discouraged while using iWarn

I felt frustrated while using iWarn

I felt annoyed with using iWarn

My experience did not work out the way I had planned

I could not do some of the things I needed to do using iWarn
I found iWarn confusing to use

Using iWarn was mentally taxing

The mission experience was demanding

I felt in control of the mission experience

I felt interested during my mission tasks

The content of iWarn incited my curiosity

My mission experience was fun

I felt involved in the mission tasks

My mission experience was rewarding

I would recommend iWarn to my friends and family
I was really drawn into my mission tasks

I consider my mission experience a success

Using iWarn was worthwhile

The screen layout of iWarn appealed to my visual senses
The iWarn interface is aesthetically appealing

The iWarn interface is attractive

I liked the graphics and images used by iWarn

I was so involved in my mission task that I lost track of time
The time I spent doing the mission just slipped away

I lost myself in the mission experience

I blocked out things around me when I was using iWarn

I was absorbed in my mission task

Table 4 Specific questions for group using the gamified app

Item question

Gl Receiving “points” for completing missions motivates me to use iWarn more than I would have otherwise

G2 Seeing my progress through my “Rank” motivates me to play the App more than I would have otherwise

G3 Comparing my progress in the “ranking” page with players of my city motivates me to use the App more
than I would have otherwise

G4 Knowing who is participating in a “mission” motivates me to play the same mission

G5 To be able to access more difficult “missions” according to my level motivates me to use the App more

than I would have otherwise

Novelty (NO) and Endurability (EN). The NO items are
related to the level of interest of the user during the task
and his curiosity evoked by the artifact. The EN items
relate to the probability of reusing the system and the per-
ception of its usefulness. Table 3 lists the items divided
into 4 scales.

@ Springer

Moreover, we added some extra items to the Grl’s ques-
tionnaire to explore the effects of the gamification elements
(Table 4). From now on we refer to the questionnaire of Grl
as G questionnaire and for Gr2 as NG questionnaire.

Questions were answered using a 5-point Likert scale
with 1 for strongly disagree, 5 for strongly agree and 3 for
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Table 5 Perceived usability Perceived usability
PUI PU2 PU3 ENI1 PU4 PUS PU6 pPU7 PUS8
Grl mean 3.8 3.8 3.8 4.0 3.8 34 4.6 3.6 4.1
Gr2 mean 3.5 3.1 34 3.0 33 33 4.8 4.4 3.0
Difference 0.3 0.7 0.4 1.0 0.5 0.1 -0.2 -0.8 1.1
Grl S.D 1.3 1.6 14 1.1 1.2 1.5 1.0 1.2 1.2
Gr2 S.D 1.2 1.4 1.3 1.1 1.2 1.5 0.4 1.0 1.2
Table 6 Felt involvement Felt involvement
NO1 NO2 FI1 FI2 EN2 EN3 FI3 EN4 EN5
Grl mean 4.3 4.5 3.9 3.8 3.5 4.1 4.1 39 4.1
Gr2 mean 34 2.5 2.9 3.6 3.0 3.1 3.0 33 32
Difference 0.9 2.0 1.0 0.2 0.5 1.0 1.1 0.6 0.9
Grl S.D 0.8 0.8 1.4 1.1 1.4 1.1 0.9 1.4 1.2
Gr2 S.D 1.3 1.4 1.5 1.3 1.2 1.3 1.2 1.2 0.9
Table 7 Aesthetics Table 8 Focused Attention
Aesthetics Focused Attention
AEl AE2 AE3 AE4 FAl FA2 FA3 FA4 FAS
Grl mean 4.1 4.0 4.2 4.5 Grl mean 39 3.7 33 3.6 3.8
Gr2 mean 2.7 2.9 2.9 3.1 Gr2 mean 2.3 2.1 1.6 2.0 2.2
Difterence 14 1.1 1.3 14 Difference 1.6 1.6 1.7 1.6 1.6
Grl S.D 0.7 1.2 1.3 0.8 Grl S.D 0.5 0.6 0.5 0.7 0.6
Gr2 S.D 1.2 12 12 1.2 Gr2 S.D 13 1.4 0.7 1.1 1.1
a neutral response. According to the literature, a 5-point  Table9 G questionnaire’s additional items
Likert scale increases the response rate and quality and it .
. Gamification
also reduces respondents’ “frustration level” (Buttle 1996;
Babakus and Glynn Mangold 1992). Gl G2 G3 G4 G5
Finally, in order to complement the engagement question-  Gr{ mean 3.7 37 4.0 3.9 43
naire results, we also measured the NoL, AM and UP vari- g1 sD 13 1.1 0.8 0.7 07

ables using the system logs collected during the week. The
more the participants are engaged, the larger these variables
are expected to be. Then, these can be used to measure in a
quantitative fashion the efficacy of the motivation on the two
different groups of participants.

4.4 Tasks execution

The 20 participants were asked to use the application for
a whole week. Every day a new mission near each partici-
pant’s location was published. Participants could apply to a
mission at any moment of the week at their own pace. An
email was sent to notify each participant every time a new
mission was available and another email to the specific user
every time (s)he accomplished a mission.

4.5 Results and first considerations

After a week of use, participants filled out the question-
naire to evaluate the perception of their engagement while
using the system. All the participants answered all the ques-
tions. Tables 5, 6, 7, 8 describe and compare the means, the
standard deviation of the items referred to the two different
groups. Table 9 describes the data for the additional items
related only to the gamified system.

Before analyzing the questionnaire results, we reversed
the score of the negative items. As reported in the next
tables, the standard deviation for each item is relatively low
and in general participants of Grl were satisfied with their
experience while Gr2 have slightly lower results. Indeed, all
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the differences are favorable to Grl apart from the PU6 and
PU7 items described in Table 5. These two items are related
to the user’s cognitive load. that might be higher in the gami-
fied version since the interface is more complex.

Concerning Felt Involvement, Gr1 scores better than Gr2
(see Table 6). In particular, NO2 is related to curiosity and
FI3 related with the sense of involvement are significantly
better rated in the gamified version.

In Tables 7 and 8, it is evident how the experience in the
gamified version rates significantly higher in the Aesthetics
and Focused attention scales. On the one side, the gamifica-
tion elements seem to make the interface more pleasant and
enjoyable, as was noticed also in (Stanculescu et al, 2016).
Furthermore, the gamification mechanisms seem to make
users pay closer attention to the application goals.

The results, presented in Table 8, are especially signifi-
cant because, as reported in the artefact section, there is
no difference between the interfaces of the missions in the
two versions of the application. This can be explained by
the high results obtained in the additional items for the G
questionnaire (Table 9). These items are aimed at evaluating
the user’s motivation under the specific gamified elements
of the platform.

All the items’ scores are close or bigger than 4 that
reveals a strong motivation due to the gamified logic of the
application. This is especially evident in the G3, G4 and G5
items, whose means are respectively 4, 3.9 and 4.3. They
show that users feel more motivated if they can relate to or
compete with other users and can access progressively more
complex missions.

After the questionnaire, users had the possibility to add
some comments regarding their experience. Mainly the com-
ments come from Grl and just a few from Gr2. Comments
from Gr1 are in general positive and constructive. Regarding
the utility of the application a user wrote: “The application is
quite good because it invites and encourages people to par-
ticipate and collaborate to the wellness of their community”
or “For the wellness of my community I would feel compelled
to play a certain mission if I knew that nobody is participat-
ing” and “Knowing if someone that I know is involved in
a mission could stimulate me to do the same”. About the
competitiveness mechanism of the app, one said: “Seeing
the ranking and comparing myself with the other players I
think it encouraged me to perform the tasks” or “If I did not
have a little bit of "healthy" competition, probably I would
have done the missions just in case I were near the mission’s
location”. Still, on the competitiveness aspect, one user said:
“I would like to have a ranking divided in "leagues" with
several categories of users based on the experience of each
one” and “I think I would be more motivated if I received
more points to accept more quickly a mission”.

Regarding the daily usage one wrote: “I have not noticed
any additional effort to my life to carry out the tasks that I
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Table 10 Presents the log

. System logs AM NoL UP
variables results, properly
number of logins (NoL), GApp 61 158 194
number of uploaded pictures NeApp 4 103 115

(UP), and number of
accomplished missions (AM)

have been asked during the week”, while another highlighted
the desire to have a more playful experience: “The daily
challenge could be different / have more variety so it will be
more challenging”. About the gamification experience, one
said: “I'd prefer to receive the points as soon as I complete
the mission, would be more rewarding”. This is because at
the moment the system assigns points just after an operator
checks the photos sent in the mission. Finally, regarding the
photos collected during a mission we received some other
considerations: “One thing that I missed in the application is
to be able to add a comment about the photo that I send” and
“I would like to put a symbol of thumb up or thumb down to
say if there is a problem or not in the picture I took”.

From the Gr2 we got just a few comments regarding the
appeal of the missions: “Missions should be more appealing
and in general you should improve the user experience of the
app”. “It could be very interesting and engaging to me if the
missions were more varying and appealing but after the first
ones my interest diminished”. As we said before, an impor-
tant consideration is that both the kinds of missions and the
mission interface are exactly the same for both groups, then
the gamification mechanisms seem to make more pleasant
end interesting also the mission experience.

The difference in the number of the comments between
the two groups and the constructive tone used by users in
Grl suggest a different level of engagement and reflect the
questionnaire indications that a better perception of the gam-
ified app with respect to the non-gamified one.

Similar conclusions are given by the analysis of the sys-
tem logs obtained during the experiment. Table 10 describes
the means of the number of accomplished missions, logins
and uploaded pictures. Also, in this case, the numbers are
all in favor of the first group. There are 61 missions accom-
plished in the gamified system against 42 in the other ver-
sion; 158 logins against 103 and 194 pictures uploaded in
1 week using the GApp against the 115 uploaded using the
second app.

Figures 4 and 5 show the percentage of the accomplished
missions per user. It is evident the difference between the
two groups. In particular, the minimum percentage for Grl
is 71,4 while for Gr2 is only 28,5. Even if each user was
asked to play a mission for each day, some users played
more: in Grl 3 users played one more mission while in Gr2
just 1 user did.

Therefore, we can give our first considerations by stating
that the gamification component positively affects the civic
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Fig.4 Percentage of accom-
plished missions per user in
team Grl
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Fig.5 percentage of accom-
plished missions per user in
team Gr2
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participation and makes the use of the system more effective.
In the following section, we perform a statistical analysis to
prove our first considerations.

4.6 Hypothesis verification: parametric
and nonparametric tests

In order to prove that the results were not casually derived,
we have applied the nonparametric test of Mann—Whitney
(Mann and Whitney 1947) to compare the questionnaire
items’ means and see if the null hypothesis, specifically
there is no difference between the two means of the same
item, is rejected. Such a test is appropriate when one needs
to test differences between two conditions and different par-
ticipants, and it is appropriate to compare Likert scale means
(Field 2013). In this test, if the Sig(2-tailed) p-value is less
than 0.05 then the two groups are significantly different. In
our case, the two conditions are represented by the independ-
ent variable of the artifact: GApp and NgApp.

3 B 5 6 7 8 9 10
3 B 5 6 7 8 9 1

Table 11 Cronbach’s alpha

0

Scale N. of items Alpha G Alpha NG
PU 9 9 8

FI 9 9 9

AE 4 9 9

FA 5 i 8

Gam 5 9 /

In (Hertzog 2008), the author stated that it is recommend-
able to run a reliability analysis to validate small studies with
size samples under 25. For such reason, we ran the reliabil-
ity analysis test based on the Cronbach’s Alpha coefficient
(Cronbach 1951) using the IBM SPSS Statistics software.’
The coefficient must be calculated for each questionnaire

3 https://www.ibm.com/analytics/spss-statistics-software
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Table 12 recapping the results STD motivator

The sentiments generated by the motivators

Sources

Relatedness
Competence

Autonomy

(a) Spirit of competition

(b) Sense of belonging together

(c) Self-confidence

(d) Desire to face more difficult challenges
(e) Curiosity

(f) Enjoyment

(g) Feeling absorbed in the task

(h) Social commitment

Questionnaire items: G2, G3, G4
Collected comments
Questionnaire items: G1, G5
Collected comments
Questionnaire items: FA1-5,
AEl, AE3, AE4, NO2, FI3, G5
Collected comments
Logs item: UP

scale (Field 2013) and its value should be close to 0.8 (Hert-
zog 2008).

Table 11 describes the results of the reliability analysis
test. All the Cronbach’s Alpha coefficients are above or close
to 0.8. Only the FA scale constant (0.7) for the G question-
naire is lower than the desired thresholds. Even if this is
not a bad result, the reliability analysis run with the SPSS
software showed that we may improve the reliability of this
scale to the 0.8 thresholds by removing the item FA2 and
rerunning the analysis. FA2 is related to the perception of
the passing of time during the task. Then, further investiga-
tion in this dimension might be required in the future.

However, we can argue that the results of our question-
naires are reliable and that can be used in our analysis.

Regarding the items’ comparison, in the Perceived usabil-
ity scale there are no p-values less than 0.05. So, the null
hypothesis cannot be rejected for all of them. This means
that gamification does not really affect the perception of
usability as preliminary results could suggest. Regarding the
felt involvement, two items present a p-value significantly
small, those are No2 (0,003) and FI3 (0,047). NO2 regards
the curiosity stimulated by the content of iWarn and FI3
related to the sense of involvement. Therefore, they are still
interesting items as commented before and this demonstrates
that gamification positively affects the Felt involvement scale
by increasing curiosity and the sense of involvement in the
mission tasks. Finally, the nonparametric test reveals that the
gamification used in our prototype positively affects almost
the whole Aesthetics scale, properly AE1, AE3, AE4 has a
p value respectively of 0.009, 0.027, 0.008, and the whole
Focused attention scale, respectively in order 0.006, 0.007,
0.000087, 0.003, 0.003. This confirms the preliminary con-
siderations commented in the previous section.

Finally, in order to prove that considerations on the
log variables, properly number of logins (NoL), number
of uploaded pictures (UP) and number of accomplished
missions (AM), we applied a two-tailed t-test with a p
value < 0.005 on the collected system logs for each pair of
groups we want to compare. Before performing the test, we
analyzed the distribution of the means in order to find possi-
ble outliers that could affect the test. No outliers were found
using SPSS.
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Then, we formulated three null hypotheses:

e HO (null hypothesis): the number of the accomplished
missions by Grl and Gr2 is the same

e HI (null hypothesis): the number of accesses to the sys-
tem by Grl and Gr2 is the same

e H2 (null hypothesis): the number of uploaded photos dur-
ing the missions by Grl and Gr2 is the same

The resulted p-values for AM, NoL and UP are respec-
tively 0.63, 0,088 and 0,033. The only p-value enough small
to reject a null hypothesis is the one of UP. In other words,
just H2 is rejected while there is no significant difference
between the number of missions accomplished and accesses
during the experiment week. This can be explained by the
fact that all the users knew to have 1 week to participate and
perform the experiment, but evidently, the members of Grl
were more motivated and took more photos. Based on this
result, we can conclude that in our experiment, the gamifica-
tion approach can have considerably and positively and not
accidental effects on civic participation.

5 Discussion

In this section we discuss the results presented above map-
ping them onto the three intrinsic motivators of the SDT
and highlighting the sentiments generated by each of the
motivators.

The collected comments and the questionnaire items
dedicated to the gamified app show that the app mechanism
is able to activate the intrinsic motivator of Relatedness
generating (a) Spirit of competition (b) Sense of belonging
together. Indeed, is evident that the users appreciate the pos-
sibility to see their progress, to compare them with users of
the same city, to know who is playing in the mission and
to feel to belong to the same community. Moreover, they
also show some behaviors related to the Competence moti-
vator. During the usage of the application, the users are able
to recognize the improvement of their skills and look for
more missions to play and more advanced challenges. These
generate the sentiments of (c) Self-confidence (d) Desire to
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face more difficult challenges. Finally, the comparison of
the system logs and questionnaire items common for the
two groups show the activation of the Autonomy motivator.
Indeed, Grl’s users appreciate the application interface and
enjoy playing with it. They feel to be both more absorbed
into the missions and more motivated to take photos than the
other group. Definitely, they reveal a positive commitment
to the social objectives proposed by the application, which
is exactly in line with the principles of Autonomy. Then, it
generates (e) Curiosity, (f) Enjoyment (g) Felting absorbed
in the task, and (h) Social commitment. Table 12 recaps the
main results mapping them onto the three intrinsic motiva-
tors and the corresponding sources.

As stated by Malone in (Malone 1981) the main reason
to use gamification is to rise motivation. The experiment
presented in this work shows that gamification applied in the
context of civic participation is effective to rise it through
intrinsic motivators. Moreover, as explained in (Hassan
2017), there is still a lack of knowledge regarding gamifica-
tion in civic participation. The comparative experiment pre-
sented here helps to fill the void by identifying which aspects
of the user experience and engagement are mostly affected
by the gamification in this given context and showing which
SDT motivators are activated and how they influence the
user behavior and sentiments. It also answers the research
question: “May a gamified system foster civic participa-
tion better than a non-gamified one?”. Indeed, our gamified
app demonstrated to better promote positive and partici-
pative behaviors towards the objective of the application.
The experiment design is based on the designs presented in
(Thom et al. 2012; Stanculescu et al. 2016) where gamifica-
tion effects are measured by removing gamification features
from a system and perform a comparative study. The main
difference is the context: in the aforementioned experiments
users are workers of an enterprise so they use the provided
software with more or less motivation that can be affected by
gamification. In the civic participation context, the applica-
tion proposed in the experiment requires that users perform
actions in the wild that could be out of their comfort zone,
then the adoption and the usage of a similar tool cannot be
taken for granted (Delli Carpini 2000) and the motivation
techniques can play an important role to persuade citizens
as demonstrated in this experiment.

In any case, the study here presented is limited in its
scope, since it was applied just for 1 week in a specific city
and involving a small number of participants. The combina-
tion of cultural and urban settings is almost infinite so that
generalizing results is not always possible. Moreover, the
experiment only explored the intrinsic motivators and did
not explore the possible effects of extrinsic motivators such
as physical prizes and rewards. Anyway, the initial findings
suggest that further research on how to raise civic participa-
tion can take advantage of the common game mechanisms.

6 Conclusions and final remarks

In this work, we investigated the research question “May a
gamified system foster civic participation better than a non-
gamified one?”’. To do so, we here presented a comparative
study of the effects on the civic participation of a gamified
app and its non-gamified version. Both versions provide
users with civic missions to prevent emergency situations
or to reveal city problems. The experiment has lasted one
whole week, during this time 20 participants have used one
of the two versions of the app and have received tasks to
accomplish near the place they live. The results of the study
revealed that the gamification mechanisms positively affect
civic engagement and the efficacy of the application. All the
gamification elements were positively evaluated by the users
and in particular, they appreciated the possibility to interact
and compete with other users, and the possibility to progress
and access more difficult missions.

We can summarize the results as follow: (a) the gamifica-
tion makes users feel more curious and involved in the social
objectives of the application, (b) it improves the joy of using
the app (c) it significantly enhances the attention and com-
mitment while users act in a mission.

Notwithstanding the good results, the experiment lasted
just for 1 week, then we still need to experiment with the
effects of the gamification on the engagement in the medium
to long-term. Therefore, we plan to run a new iteration of the
study with a significantly larger group of participants after
concluding agreements with some emergency organizations
or local governments to experiment with the system in the
real life with real problems. This will allow us to confirm
or discard the preliminary results obtained so far and make
definitive conclusions on the usage of gamification in civic
participation.
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