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ABSTRACT

The exploration and the discovery of nature through walking,
cycling, touring, trekking and hiking are targeted by this work,
part of an on-going research on mobile-based persuasive user
interaction. Considering HCI solutions dedicated to discover
and explore nature, we uncover the concept of persuasive event
and several classes of roles that users may endorse during a
long-term usage of such interactive solutions. We claim the
importance of these events and roles as, leveraging persuasion,
they may contribute to increase the nature discovery experi-
ence and to sustain motivation through user interaction. In this
contribution we share these insights from our studies on the
Mhikes platform, designed for such kind of nature-involved
activities.

ACM Classification Keywords

D.2.10 Design: Methodologies; H.5.3 Group and Organization
Interfaces: Computer-supported cooperative work, Web-based
interactions; H.5.m. Information Interfaces and Presentation;
J.4 Social and Behavioral Sciences: Psychology, Sociology

Author Keywords
Persuasion, Behavioral Change, Persuasive Events, Literature
Review, Recommendations, Social Media

INTRODUCTION

Having your eyes on the mobile phone screen, reading notifi-
cation messages, or in general, interacting with an electronic
device are not the first actions we can associate with the topic
of nature. Nature-related thematic often involves scenarios
of relaxation, meditation or reconciliation between body and
mind in a general context of harmony coexistence with the en-
vironment. Technology, nevertheless, has found an important
place in nature-related activities, and in particular, HCI has
focused on two main perspectives in this domain: augment-
ing nature with information (learning purpose) and assisting
explorers along the way (guiding purpose).
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The mobile-based exploration and the discovery of nature
through walking, cycling, touring, trekking and hiking are
targeted by this work, part of an on-going research on persua-
sive user interaction. Persuasive technologies aim to support
human behavior change without coercion, persuading users
to voluntary progress in a process of change [16]. The tar-
geted changes may belong to different domains and impact
different aspects in the life of a person. Behavior changes
related to health have been widely explored by persuasion-
related studies applied to different domains. For example:
quiting smoking [14], quiting drinking [27], diet-related [22]
and others.

Keith Cheverst et al. in their work [6] underline how HCI
solutions for exploration are often focusing on the learning
purpose of technology. Some examples can be learning types
of wood [36] or exploring biodiversity in nature [39]. Other
studies focus instead on the collaborative approach, as for
example the work of Miura et al. [32]. The work of Rosner
et al. [37] takes a different approach on how users could
be motivated by exploring an itinerary created and shared by
another user. In particular, the path is discovered along the way
and it turns into a secret message embedded by the creator.

This evidences how a distinction between users that create
contents and users that consume contents is implicit: when
users create contents they are creators, when they use the
contents are consumers. What we suggest is to adapt the HCI
solution, and the subsequent design of a mobile application,
depending on the role endorsed by the user with dedicated
features, to enhance the user experience. In the same way,
when the technology (e.g. mobile-phone) is shared among
a group of users in a collaborative manner, roles endorsed
by users emerge: the role of the users leading the activity
(ex. reading information on the screen) and the role of people
following (ex. relating the information on the environment)
that do not have dedicated HCI controls/features.

Considering HCI solutions dedicated to discover and explore
nature, we uncover several classes of roles that users may en-
dorse during a long-term usage of such interactive solutions.
We claim the importance of these roles as, leveraging per-
suasion, they may contribute to increase the nature discovery
experience and to sustain motivation through user interaction.
Furthermore, we propose the concept of persuasive event as
an innovative way to leverage behavior change and to design
persuasive technologies, as as means to support collaborative
activities. In our contribution, we identify new persuasive
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principles to leverage behavior change. To do so, we rely
on an analysis grid framed on the Transtheoretical Model of
Behavior Change [35] using the methodology proposed by
Greenberg et al. [23].

In the following, we open the article with a selection of back-
ground studies on behavior change, persuasion and influence
principles. We successively characterize four classes of roles
and the concept of event on social media platforms to gather
the main properties of the current event systems. The central
part of this work consists in evidencing through a literature re-
view the persuasive principles that can be applied to persuasive
events and giving examples of them using the Transtheoretical
Model of Behavior Change.

BEHAVIOR CHANGE, PERSUASION, INFLUENCE
Research on persuasive technologies is a cross-discipline re-
search field. It is rooted on theories, models and principles
borrowed from various disciplines including computer science,
social sciences such as psychology, or medicine. Our approach
mainly relies on the Transtheoretical Model but also on other
principles such as influence, design techniques and behavior
models. In order to provide background, this section presents
a synthesis of the fundamental concepts.

Transtheoretical Model of Behaviour of change

The Transtheoretical Model of Behaviour (TTM) of
change [35] formalizes the steps of the change by stating
that progressing can be achieved using motivation, required
for the focus, effort and energy to move through the stages.
[31]. The Transtheoretical Model has been used to promote
behavior change in a variety of behaviors including: quiting
smoking [11], physical activity [28, 29], dietary fat consump-
tion [21] and many others.

The stages progress as follows:

e Precontemplation: where subjects are not considering the
idea of change, maybe because they are unaware or not
informed or possibly frustrated by a previous failed change
attempt [31]. They do not intend to take action in the next 6
months [35]

e Contemplation: subjects are aware that they should change
a certain behavior [31], and they consider to attempt the
change in the next 6 months [35]. In this stage they try to
get informed about the problem, but they are not ready to
take a concrete action for changing [31].

e Preparation: subjects are ready to take change in the near
future (usually measured as the next month), they are tyring
to develop a plan to take their first concrete action in the
direction of the change [31].

e Action: subjects are passed to action and modified their
behavior within the past 6 months [35].

e Maintenance: subjects try to keep the behavior change,
and struggle to prevent relapsing [35]. In case they fail in
this stage a relapse will occur, regress them to an earlier
stage and they will have to restart the progress from the first
stages [31].

We have presented the Transtheoretical Model stages but in
order to approach the literature review we want to present some
other persuasive principles described in the next paragraphs.

Behavior Model

In the Fogg Behaviour Model, persuasion is represented using
two dimensions, ability and motivation, plus an enacting trig-
ger. Triggers can be of different types: sparks (used to increase
the motivation), signals (which serve only as reminders) and
facilitators (used to make the change easier). In this model
indeed, the change is likely to happen if the target behavior
is sufficiently motivated, it has the ability to perform the be-
havior, and it is triggered to perform the behavior. These three
factors must occur and reach a certain threshold simultane-
ously to trigger an effective change. Otherwise, the behavior
is likely not to happen [18].

Some specific elements can affect the level of ability and
motivation. The three core motivators, central to the hu-
man experience, are: Pleasure/Pain, Hope/Fear and Social
Acceptance/Rejection. The element that fosters ability the
most is simplicity, in other words, makes path to an easier
change. According to Fogg, simplicity consists of six parts
(time, money, physical effort, brain cycles, social deviance,
and non routine) which are related to each other like links in a
chain: if any single link breaks, then the complete chain may
fail. In this case, simplicity is lost [18].

Create habits using technology

According to the studies of Nir Eyal [12] is it possible to
design technology in order to form habits. In this prospective
an application can start as a "vitamin" (there is no real need for
it in the beginning) and then using habit forming techniques
can become a "painkiller" (not using it causes pain to the user).
He mentions Facebook, Pinterest and Instagram as products
that started as simple ideas and have grown exponentially. Nir
Eyal evidences four stages in his Hook Model: the trigger, the
action and the reward.

The trigger stages recalls the ideas of B.J. Fogg as an event
that enacts the user [18]. Eyal makes a significant difference
between the external triggers (the system tells the user what to
do) and the internal trigger (the user knows what to do). Gen-
erally internal triggers are used compensate negative emotions
through the product as for example: compensate loneliness
using a social network, looseness using a GPS system and
unsureness using a search engine.

The action stage recalls as well the Fogg Behavior Model [18]:
once the trigger occurs the action happens if there is enough
motivation and ability.

The reward phase, considers how to reward the user for the
action just done in the previous stage. Tree types of rewards
are mentioned: reward of the Hunt materialized in resources
and goods as money, food, etc.; reward of the Tribe which
is given by another user in form of likes, comments, ratings,
reviews; reward of the Self which is represented by personal
gratification for being consistent with own ideas, mastering an
ability or for completing a particular task.



The last phase is the investment, where specific features create
the basis for a further usage of the product. An example can
be commenting a photo of a friend on a social network: when
the mentioned friends will reply the user will be called back
to the application restarting the Hook with a trigger.

The work of Nir Eyal results as an important contribution to
produce design guidelines to be applied in technology and we
will take advantage of some of those principles during our
literature review.

Influence user

We can often find influence principles applied in several ap-
plications, especially oriented to social media [25, 45, 17, 42].
Robert Cialdini wrote a reference book for Influence on peo-
ple [8]. His prospective consists on gathering design principles
connected of users as members of the society entity, principles
already widely applied in the marketing field but also in poli-
tics and in oratory. The persuasive principle stated by Robert
Cialdini are: reciprocity, Commitment and consistency, Social
proof, Authority, Liking, Scarcity.

In social media, influence can be implemented through fea-
tures as "looking at other social media friends’ profiles" for
example as "deciding to try vegetarian philosophy since some
friends have recently become vegetarian" Liking principle, or
be consistent with the decision stated in a social media mes-
sage: "Vegetarian from today!" Commitment and consistency
principle.

In our literature review we have borrowed some of those prin-
ciples to apply them to social events to influence users in
changing behavior.

FOUR CLASSES OF ROLES: LEVERAGING PERSUASION
We evidence different categories to classify the role of users
in nature exploration. Our analysis highlights indeed how two
main axes seem to characterize the role of users. The first axis
characterizes if user execute single-user tasks (Single-user) or
if they use the technology collaboratively (Multi-user). The
second axis describes if users produce new resources for the
exploration (Producer) or if they just use the ones that are
available (Consumer). We can indeed find four main roles for
users combining the aforementioned scenarios. For each role
we will be giving a definition with a short example.

Creator (Single-user, Producer):

creators add new content for nature exploration as cartographic
resources, environment information or experience tips. They
are expert in something and eager to share their experience
with others. However, their creation task does not involve
other users in principle.

Example: creators of Mhikes itineraries use the Mhikes appli-
cation to trace a GPS route of a certain itinerary physically
walking on it. While walking they take pictures and other mul-
timedia contents creating Points Of Interest (POI) enriched
with their own explanations. Once completed, the GPS trace
is refined using the Mhikes back-office algorithms and, once
ready, the content is made available to the entire community.

Walker (Single-User, Consumer):

walkers use the contents provided by the technology. They
take advantage of the technology to be safely guided along the
exploration and they are interested in augmenting the experi-
ence with multimedia contents to learn and discover more.
Example: Mhikes users use the application to safely remain
on the itinerary. Pop-up messages show photos of crossroads
with arrows and voice messages to choose the appropriate
path. Once in proximity of a Point Of Interest, dedicated
contents are shown to learn about plants, flowers, and other
environment key aspects.

Leader (Multi-User, Producer):

leaders are users that create and organize activities using tech-
nology. They use the technology to achieve their primary
objective of exploring nature, and secondly they take advan-
tage of the activity to gather other people such as friends, or
other users with common interests or similar profile. They
are eager to share through social activities. Jointly, leaders
may also share useful resources such as transportation means
and/or specific equipment dedicated to explorations (ex. tech-
nical cloths).

Example: Mhikes leaders are the users that organize weekend-
walks and/or nature-related group activities to experience to-
gether nature.

Follower (Multi-User, Consumer):

followers are users interested in nature exploration but
not sufficiently motivated to create contents or to organize
nature-related social activities. On the other hand, invited
by a leader or a friend, they are happy to participate to such
kind of activities. They are possibly lacking motivation in
organizing, but this is not reflected by a negative mood during
the activities. On the contrary, they are enthusiastic of sharing
social activities and thankful to the organizers.

Example: In Mhikes, community features are under develop-
ment and followers are actually a simple group of walkers.
Similarly to social media, in the future followers will have
access to features that will facilitate connections with leaders.
In such way, they will be able to follow the leaders for a walk
in the nature, in an exploration or in other kind of already
organized activities.

KEEPING MOTIVATED: A NEW ROLE FOR USERS

The primary goal of this study is to use HCI to maintain
user’s motivation for nature exploration through user inter-
action. Implementing the distinction between the four roles
may not prevent users from loosing interest in exploration:
repeating the same tasks associated to a given role, may not
result interesting. For this reason, it is necessary to give users
new perspectives and consequently, making their role in the
technology evolve.

Users that want to try exploration for the first time have differ-
ent needs compared to expert ones. The beginners may just
want to be safely guided and to receive information along the
exploration. The expert ones may "need more" as for example,
creating their own itinerary. In both cases, repeating the task
without giving a different perspective, may lead not only to



loose the interest in using the application, but potentially to
lose the interest in the whole exploration activity.

We propose to embed features in the HCI technology that
persuade users to switch roles, for example, passing from a
walker profile to a creator and conversely. The same change
can also happen between the others roles. For example, fol-
lowers, used to wait for organized activities, may decide to
change their approach organizing their own explorations. In
the next paragraph we will be discussing what are the factors
and the persuasive means that may convince the user to switch
role.

The experience factor

We have mentioned that experience matters in deciding to
switch roles. We underline that experience is related not only
to the know-how in exploration, but also to the knowledge of
the environment. For example, an expert, for a given location
she/he knows well, may be a producer. Conversely, while
traveling in a new environment, this expert may endorse the
role of follower joining an exploration group.

The similarity factor

Localization does not impact only on experience but it is also
a form of similarity between users. Similarities can relate
to common interests, shared background or common friends.
Walkers may find out that content dedicated to their interests
is missing in the available activities. This may lead them
to switch roles, becoming a producer of such content or a
leader of a group of exploration enacting a collaborative group-
working.

How to leverage the switch

Research in HCI associated to persuasive technology has
shown plenty of techniques to trigger, induce and support
a behavior change. For example, consumers may be persuaded
in becoming creators or leaders, with the aim of being re-
warded by other consumers. Reward can be based on social
feedback (provided by friends or by community members) or
simply on a self reward (successfully reaching a targeted goal)
[12].

The moment in which the change should happen, may also de-
pend on intrinsic variables related to the users (motivation and
ability) [18]. For example, proposing a consumer to become a
producer demands a level of ability that a beginner may not
have, and a failure may lead to frustration. For this reason,
before suggesting users the possibility of a role-switch it is
necessary to investigate what is the context in which such kind
of notifications are more effective.

PERSUASIVE EVENTS: PROPERTIES

Definition

Dictionaries provide several definitions for the word "event":
"an occurrence", "something that happens or takes place".
For example, the one taken from the Oxford Dictionary, "a
planned public or social occasion”, gives several interesting
prospectives to be discussed. Let us analyze the latter def-
inition. First, the word "planned" suggests a spatial and/or
temporal context, often characterized by date, time and GPS

position on social media. "Public or social" suggests privacy
issues of an event: it immediately suggests that people are
involved and their roles. Finally, the word "occasion" (from
latin ob-cadere = "something going to fall") demands a clear
resolution on what is going to happen.

Events on social media

Among the provided social media features, major social plat-
forms on the Internet!>34 have a dedicated event system. Hav-
ing a rich and representative event system, we chose the
BlaBlaCar® platform to illustrate events on social media in the
following. This platform allows their users to share vehicles
to reduce the trip costs, to rate rides and to comment on users’
profiles. Also, it includes basic facilities. In this platform,
events are shared rides: users can create rides to be shared
and/or participate in a ride.

In order to characterize events on social media, we adopted
the following methodology for each considered platform: vis-
iting and subscribing to the platform, collecting the details and
the possible configuration offered by each system, and finally
grouping similar features. From our analysis, the main com-
mon features of social media events result to be: the location
characterization, the scheduling characterization, the privacy
settings, the general personalization of the event, and the role
of people associated to the event.

The location characterization represents where the event hap-
pens. It is possible to find two different characterizations: a
unigue location’>>*; or multiple locations associated with
a path including a starting location and the ending location’.
This latter highlights dynamic nature of an event in space:
participants can be part of or leave the event in any location.
In some platforms>2, the location of an event may be purely

virtual in the digital world.

The scheduling characterization represents when the event
happens. All the event systems!>>* consider a beginning
in time and, eventually, a duration. Similarly to the location
characterization, an event may be unique in time or may evolve
over time (i.e. dynamic nature in time). For instance, with
the BlaBlaCar platform’, the timing can vary according to
the moment a participant takes part on the event. Another
characteristic is given by the possibility to specify a calendar
of events referring to a same topic, feature that we have found
just on one of the examined platforms *.

The privacy settings are related the rights that the event or-
ganiser gives to the event attendees and to users that query the
event system. For example, an event can be private'-: only
invited users or the ones that have the password? are allowed
to participate in the event. In the event page, users are able to
post/comment on a wall, to see the list of other attendees!-

and, if allowed by the owner, to can invite other users!.

Uhttps://www.facebook.com/events/
Zhttps://plus.google.com/events
3https://www.eventbrite.com/create
“https://www.meetup.com/
Shttps://www.blablacar.co.uk/



The event personalization involves several parameters to com-
plete the event. Those parameters are used as additional infor-
mation for the attendees (i.e. event name, description, event
organizer name/profile) or simply for decorative purposes (i.e.
personalize the image of the event). Some platforms® have
predefined types of event (i.e. party, conference, tournament...)
and predefined topics (i.e. music, health, science...) selectable
by the event organizer. In some cases™, it is possible to spec-
ify the price, to sell event tickets'>3, to explicitly report if the
event is free!> and/or if the event is suitable for a child!. In
some cases, it is possible to specify the maximum number of
participants that can participate in the event® (which in some
cases® may be limited).

Participant’s role: one of the four roles we identified: walker,
creator, leader, follower.

This analysis of event systems in the different social network
platforms and the identification of event’s characteristics serve
as a basis to uncover the characteristics of persuasive events.

Persuasive properties of events

From a persuasion perspective, events on social media have
interesting characteristics to leverage persuasion in social-
based and multi-user interactive systems. Let us analyze these
properties in light of persuasion.

Considering Cialdini’s principles, events may be used to con-
vey influence. Indeed, an event has a group dimension as
it implies participants and organizers. Therefore, being in-
vited to take part and taking part in an event is proven to have
positive results [8]: it is related to Social proof (i.e "public
or social") and Commitment. The principle of Social Accep-
tance/Rejection states that "people are motivated to do things
that win them social acceptance" [18]. In this optic accepting
an invitation can figure as the opportunity to do something
to confirm a membership (i.e. going to a tribute day). It also
gives space to persuade people using events: for example, par-
ticipating in an event because a friend is participating (Liking),
accepting going to an event to return a favour (Reciprocity), or
accepting to go to an event because it (Authority). Persuasion
offers several techniques oriented to social interactions that
can be used in persuasive events (i.e. Social Support [34])
or that come from the Reward/Operand conditioning theo-
ries Tribe Reward [12]). In terms of role, being an organizer
constitutes a means to support Investment [12].

Event’s properties also echo with Fogg’s Behavior Model.
Temporal planning of events supports one of the fundamental
steps in habit forming where the users try to create their own
everyday routines to embed the change in their lives (i.e. "Tiny
Habits" [18]). The spatial facet (i.e. location) also plays an
important role for the context of persuasion. Persuasion is
indeed asked to adapt to context to be effective and location
offers several prospectives for this purpose. For example,
proximity can be a facilitator while user’s favorite locations
can be used to respect the user routine principle [18]. Thus,
an event may be used to increase ability as its facilitating role
(e.g. time or money for BlaBlaCar platform). It may also serve
as a signal to trigger actions (e.g. notifications).

CONCEPTUAL DESIGN OF PERSUASIVE EVENTS: IL-

LUSTRATIVE APPROACH

Having characterized persuasive events, we illustrate their
conceptual design, based on a systematic literature review of
theoretical and practical principles that have been successfully
applied to persuasion. Several approaches for a systematic
literature review have been used for research purposes, and
among them we have chosen to combine two approaches: the
one used by Greenberg et al. [23] and the ProSPer frame-
work [15] framing the work on the Transtheoretical Model of
Behavior Change.

Several works were dedicated to walking/running as for exam-
ple: the application of Rosner et al. [37] that generates walking
routes based on digital sketches of users; the studies on pe-
dometers and fitness-oriented systems [2, 4]; or on sensing
devices for sport [20] whose data have often been processed
using machine learning techniques to facilitate the journaling
of achieved activities [9].
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Figure 1. Screenshots of Mhikes application

We will be illustrating the examples on an existing platform
called Mhikes, designed for the walking/exploring domain.
The Mhikes platform © is a free mobile application for Android
and i0S, designed to guide users during excursions, hikes and
other different type of tours (Figure 1): on the mountains, in
the city centers and/or in touristic locations. The Mhikes plat-
form disposes of a database of different itineraries that users
can download. The system provides on the route, along with
practical directions (i.e."turn right!", "go straight!"), pieces of
information about the point of interests associated with the
itinerary (i.e. "This mountain is called...", "The history of this
place is...").

Mhikes users’ profiles are oriented to social media and com-
munity features, permitting them to communicate with mes-
sages and to share content. Users are divided into Creators
(users that create itineraries) and traditional users (which use
the system to be guided). Users can rate and share creators’

6 www.mhikes.com



itineraries providing the basic social media features. However,
this platform does not include any persuasive feature, and the
introduction of such kind of features is the aim of the examples
we will be giving in the literature review.

Pre-Contemplation

Context: In this stage it is important to "plant the seed", once
planted, precontemplators often need time to let them germi-
nate [31]. In this stage, there are no yet predefined contexts to
drive persuasion. We have to consider that in this stage both
motivation and ability are low. Motivation in particular can be
enhanced by social acceptance while user ability can be in part
influenced by the event description, if providing information
that the user did not know before.

Example on Mhikes: An example of application on Mhikes
is introducing the creation of events associated to Mhikes
itineraries. The created event is shared on social media using
the basic messaging features, and reports in the title a chal-
lenging message. This can be seen as an external trigger that
brings the user to discover the platform to support the behavior
change.

Jim is a 38 years old male married with two children. He is
a consultant and has sedentary job occupying large part of
his day. Once back home he is used to stay with his family.
He does not use any behavior change support system. Jim
does not intend to change his behavior: he has his concept of
"healthy living" but is not aware of other physical activities
apart from gym which he does not consider to be attractive.
Jim browsing his usual social network receives an invitation
from Mark. The invitation reports the following title:

Invitation
You have been challenged by @Mark for the
#10kStepsChallenge in @ Washington Park!

Discover more

Jim does not know that the event is about health/well being,
but decides to "discover more" because he is attracted by the
challenging undertone of the title, by the proximity of the loca-
tion (i.e. faciliator) and above all by the fact that the invite was
sent by his friend Mark (i.e. social acceptance, reciprocity).
He clicks on the content being redirected to the Mhikes web-
site where he can read the event description of the associated
itinerary discovering that the minimum recommended number
of steps per day for a healthy life is 10000. This has just
been means of awareness for Jim and a first step toward the
Contemplation stage.

Analysis: Pre-contemplators by definition are not contem-
plating the change. For example, they may not be aware or
interested in improving their health or saving energy. On
the other hand, presenting this topics under a different form,
as a game for example, may result to be more attractive for
them. For instance, the Ice Bucket Challenge was created for
a campaign to raise awareness and support for people with
amyotrophic lateral sclerosis (ALS) widely recognized to have

gone socially viral [33]. The Ice Bucket Challenge attracted
users not familiar with ALS informing them of the problem
using a gamification under the form of challenge. This viral
phenomenon can be conveyed using the technique of gamifimi-
cation consisting in inserting game design elements (Challenge
a user, gaining points, winning match, collecting badges) in
non-gaming contexts [10, 30]. This viral/challenging side of
an event can persuade them to join it since as Fogg remarks,
people are motivated to do things that win them social accep-
tance [18].

Contemplation

Context: Motivation and ability are supposed to grow in this
phase, in particular this latter. Social networking involves
the explicit modeling of connections between people, which
in turn enables and facilitates collaboration [13]. Context in
this stage is influenced by those connections between people,
and in particular by the similarity of the profiles or by the
shared background. Similarity can be based on several criteria,
we have mentioned common friends but other criteria can
be considered as for example geolocalization [46]. can be
enhanced using collaboration between similar users.

Example on Mhikes: Associating an event to a Mhikes
itinerary enriches the itinerary with new information that may
persuade the user to try the change. An example of this can be
discovering friends in the list of attendees.

Thanks to the persuasive event Jim is now aware of an alterna-
tive way to get healthy without going to the gym: participating
to events associated with Mhikes itineraries. However, he does
not know anything about walking, hiking or running and even
if interested, he is not sure that this kind of activity can be
adapted for him.

#10kStepsChallenge 22 attendees

@Mark - Friend, you have 5 common friends
@James - Friend, you have a common friend
@Susan - You have 2 common friends
@Mary

\ Show more attendees

Jim was not sure to be able to join the event associated to the
10000 steps Mhikes itinerary. However, he discovers that the
same event has been joined by other friends with a similar
lifestyle and background. This information motivates Jim to
ask these friends about the event starting considering the idea
of participating.

Analysis: Using event attendees to attract users

In this phase we can use similarity between attendees of an
event to tip the balance in favor of change. Contemplators
may think "not feeling competent” [38] and "not believing
it will yield a desired outcome" [40]. However, looking at
event attendees users may figure out that other people they
know (with similar background) have actually begun the same
behavior change and so they may start considering that they
could be able to do the same. Psychology research has shown



that we perceive people who are similar to us as credible
sources [7, 47]. Robert Cialdini has also shown in his work
how people can be influenced by people they like according
to the influence principle called "liking" [8] applicable to this
case.The persuasive events highlight, in the attendees list, that
similar users (or friends) are participating in the event. The
persuasive event system indeed suggests first to the user the
events that involve common friends to facilitate the joining.

Preparation

Context: In this stage users have decided to start changing;
they have their reasons and motivators, but are missing the
plan to pass to the action phase. In the Motivational control
theory, Hyland [24] for example, distinguished a mountain
climber who chooses a more difficult ascent of a peak because
meeting a challenge is a prominent goal from a tourist who
chooses the easiest route because the view is the goal [1].

Example on Mhikes: On Mhikes different types of itineraries
are available with different difficulty levels. Other itineraries
offers content connected to wellness as meditation itineraries.
The proposed solution can be applied allowing the user to
create a series of events or rather, a persuasive path’. The
path can then be shared with friends that could suggest modifi-
cations.

Jim creates a new path selecting as first event "Walk-
ing in the city park" (for beginner) then as successor
"Discovering Meditation" (for beginner) organized by
yoga teachers and as a third one "Walking in the forest"
(for intermediate). Once done he invites his friends to the path.

New Path

1. "Walking in the city park" (beginner)
2. "Discover meditation" (beginner)
3. "Walking in the forest" (intermediate)

Add a linkable event ‘

Analysis: A possible solution to the problem is given by in-
troducing in events open-ended design enabling creativity in
self-expression, and promoting awareness and reflection on
patterns in health decisions [3]. This design approach per-
mits users to build personalized solutions to their own needs
without relying on pre-configured ones. For example, in order
to achieve the process of change, a user could be allowed to
choose or specify a temporal sequence of events (i.e. path of
events) that would correspond to a desired progressive change.
Such a sequence could be mapped onto the phases of the TTM.

Action

Context: According to Bj Fogg, users in the action phase
are highly motivated, able to perform the change and they
have received a trigger that made them do some first concrete
step into the change. For a runner for example, it can be

7We believe that the concept of persuasive paths deserves additional
explanations. A more exhaustive discussion will be proposed at the
end of this review

represented by taking the first jogging path. In this moment
users are putting in practice the behavior and they need to
know if they are doing it correctly.

Example on Mhikes: Mhikes already offers the basic fea-
tures to share contents on social media. Persuasion can be
integrated allowing the event system to suggest users to create
new contents as photos, videos or reviews to be shared among
users. A reward by the community can be provided using
gamification.

Jim has begun the change, he has participated to his first
"Walking event" in the city park and he liked it. He is currently
motivated to repeat the experience.

During the last event "Walking in the City Park” Jim was asked
by the persuasive event system to take pictures and to share
them with his friends. At the end of the event Jim was asked
by the system to rate the event in the Mhikes community to
provide new information possibly useful for other users.

Share your experience

Tell your friends about your experience in Walking in
the City Park and earn experience point for your Mhikes
profile.

‘ Take a picture and share it ‘ (5 Xp. points)

‘ Send this itinerary to a Friend ‘ (5 Xp. points)

‘ Write a review of this itinerary ‘ (10 Xp. points)

Jim is happy to see that his friends commented on his pictures
and that his rating has been considered useful by users. This
made him gain two new badges "Event Photographer" and
"Newbie Reviewer" making him satisfied. Jim is now motivate
to check what he should do to collect other badges..

Analysis: The motivation of a user can increase when starting
the change but is not guaranteed to last over a long period.
In the action phase, motivation is high and the persuasive
system has to persuade users to create new trigger elements
to be used successively, when for example motivation will
fade. Reinforcement Theory of Skinner [41] and other types
such as token reinforcement, involve awarding points, scores,
or tokens for reinforcing the behavior [43]. Reward can be
combined with Social gamification to address the problem
that people tend to fall off from achieving their goals due to
lack of motivation, ability or a well-timed trigger [19]. There
have also been interventions designed around socializing self
monitoring to help staying motivated [44].

This strategy is similar to what is called "investment/internal
trigger" by Nir Eyal. In his Hook model the user in the action
phase does "a bit of work" to cause a further trigger [12].
Those strategies can be used to build personalized triggers that
turns into routines, habits and mechanisms in the everyday
life. Creating contents such as videos or pictures on social
media can be seen as the "bit of work" due to high motivation
that will turn into a trigger. When another user comments



those contents a notification is provided to the author. We
have to consider that Indicators on "how many people have
found the rating useful" or the number of comments, likes,
re-blog, or share, are a form of social reward that are used
in persuasive event, create badges in the user profile (i.e."10
pictures collected","3 useful ratings"). This is motivating users
to publish more contents, reply to comments and so to stay
near to the change topic. Rating an event is moreover a form
of social collaboration, since it contributes to build a social
shared knowledge between users. This aspect has been found
successful and viral in other problematics as the research of
a "good" restaurant. Communities as TripAdvisor®, Yelp’,
ForSquare'? have become reference applications for the food
topic.

Maintenance

Context: Users in this stage are struggling to prevent falling
in a relapse phase [31]. At some point, behaviors will become
sustained over time and integrated into their lifestyle so that
the individual can exit the cycle of change[31]. We add to the
problem statement that even if notifications in HCI are used
to trigger users to act, in the maintenance phase users have
already passed to the action participating to several persuasive
events. In this case, notifying the same message to trigger the
action can result in repetitive and not attractive anymore [15].

Example on Mhikes: Mhikes does not include a notification
system at the moment. A possible implementation could in-
tegrate the delayed notification approach. In case the users
remember to perform the action they will be rewarded with
special points named "straight points" that are provided just
for continuous actions and subtracted when the action is not
performed.

Jim has discovered walking, he has created a new network of
friends around this activity and envisages the possibility to
integrate permanently in his life.

It’s Friday afternoon and Jim has just walked out from his
office. While headed home (context) he checked on Mhikes the
list available events for the Weekend (action). Mhikes recorded
this pattern two times and created a rule in the system. Now
when Jim leaves the office, if he checks the available events
on Mhikes he gains one "straight point".

Your strength has grown to 20 (+5 Sp. Points)

Congratulation Jim, we hare happy to see that you do not
want to miss Mhikes’s activities in this weekend. We hope
you will enjoy the available events!

Check events for the Week End ‘

In case this action of checking events does not happen, once
home Mhikes informs him with a (delayed) notification about
available events for the weekend. In this case he will not
collect 5 points but just one.

8https://www.tripadvisor.com/
https://www.yelp.com/
10https://foursquare.com/

Mhikes events for the weekend

Hello Jim, we hope to see you participating to some
Mhikes events in the weekend. Check the available ones
on Mhikes and reach 19 point of strength (+1 Sp. Point)!

Check events for the Week End \

Analysis: Many controversial studies have discussed the prob-
lem questioning if persuasion is sustainable or not [5] [26].
BJ Fogg has theorized the concept of "Tiny Habit" in his be-
havior model [18]. The strategy is to associate to a situation
the action, so that when users found themselves in that situ-
ation, they are triggered to repeat the associate action [18].
This approach can be used to create habits to continue do-
ing the change in the maintenance phase. In this context we
propose the concept of delayed notifications associated with
a reward in the persuasive strategy to implement the "Tiny
Habit" approach for persuasive events. In persuasive events
for maintenance phase we rethink the concept of notifying to
introduce "Delayed notification". The idea is that when the
persuasive system detects a context in which a notification
should be triggered (i.e.Friday afternoon) waits for the user
to do the action connected with the behavior (i.e. search for
an event for Saturday morning). If users have correctly cre-
ated the habit, they will perform the action and they will be
rewarded for this autonomous action. Otherwise a delayed
notification will be triggered to avoid loosing the opportunity
of performing the behavior and to enforce the habit-forming.

Conclusion and Future Work

In this work, we have evidenced how HCI solutions for ex-
ploration usually implement implicit roles in their technology.
We characterized four classes of roles that users may endorse,
according to two axes: a single/multi vs. consumer/producer
usage, giving concrete examples. Finally, we discussed why
users should switch their role over time, evidencing some fac-
tors and approaches that may lead to this change. We also
provided a general overview of current event systems on social
media deriving a general definition of event along with the
expected related properties. Then, we have shown how a link
between the concept of event and behavior change can be en-
hanced using social media. Our literature review, instantiated
on the Transtheoretical Model, gives concrete solutions of this
approach situating scenario-based examples on the existing
platform Mhikes.

We are working to prototype the recommendations on the
aforementioned platform Mhikes, where the implementation
will enrich our vision with concrete feedback coming from
user experiences. We consider to refine as much as possible
our recommendations with the new future findings to produce
a structuring framework supporting not only the development
but also the evaluation of persuasive events for social media.
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