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The goal of education
is to enable individuals
to continue their education.

JOHN DEWEY
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Abstract
A playful learning environment can be used to educate while playing in or-
der to support the learning process of a user. A challenge in this context
is to engage the user and keep him using the environment. This is espe-
cially the case when the target audience is composed of youngsters suffering
from school-burnout or being early school leavers. There may exist different
ways to achieve this, but in this thesis we investigate the use of persuasive
techniques for this. This means that we will seek for an approach that per-
suade the target user to start using the environment and motivates him to
continue to use the environment. The work is performed in the context of
the Tickle project. The Tickle research project uses the principles of un-
conscious learning and informal learning, in this way adopting an approach
that differs from traditional and formal learning. Moreover, it aims to use
persuasive techniques and strategies to engage the target user in the learning
environment. It is argued that such an approach can increase the intrinsic
motivation and learning capacity of a user. The ultimate goal of this work
is to set a first step in the direction of a persuasive strategy that is adapted
to the target audience of Tickle.

In this thesis the different steps to realize the persuasive aspect of Tickle
are described. The focus of the thesis lies on the study on how users can be
persuaded to continue explore new challenges in the playful learning envi-
ronment of Tickle and stay motivated to get involved in that same environ-
ment. The work starts with an investigation of related work and background
that could be relevant for our case, followed by collecting relevant elements
regarding persuasive techniques and strategies taking into account the char-
acteristics of our Tickle environment and its target audience. This resulted
in a selection of relevant persuasive techniques and a first design of a per-
suasive strategy for Tickle. In a pilot study, the results were evaluated with
a mixed group of youngster, i.e. early school leavers and students still going
to school. The results of this pilot study were promising. The participants
considered the proposed techniques as acceptable, and we could see which
ones were more favorable than others.
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Samenvatting
Een speelse leeromgeving kan worden gebruikt om te leren tijdens het spelen
om het leerproces van een gebruiker te ondersteunen. Een uitdaging met
betrekking tot de ondersteuning van dit leerproces is om de gebruiker te be-
trekken en hem te laten werken met de omgeving. Dit is met name het geval
wanneer de doelgroep bestaat uit jongeren die lijden aan burn-out of wanneer
de doelgroep vroege schoolverlaters zijn. Er kunnen verschillende manieren
bestaan om dit te bereiken, maar in dit proefschrift onderzoeken we het ge-
bruik van overtuigingstechnieken hiervoor. Dit betekent dat we een aanpak
zullen hanteren die de doelgebruiker overtuigt om de omgeving te gebruiken
en hem motiveert om de omgeving te blijven gebruiken. Dit werk wordt uit-
gevoerd in het kader van het Tickle-project. Het Tickle-onderzoeksproject
maakt gebruik van de principes van onbewust leren en informeel leren, waar-
bij op deze manier een aanpak wordt gevolgd die afwijkt van traditioneel en
formeel leren. Bovendien beoogt het om overtuigingstechnieken en strate-
gieën te gebruiken om de doelgebruiker in de leeromgeving te betrekken.
Men kan vaststellen dat een dergelijke benadering de intrinsieke motivatie
en leervermogen van een gebruiker kan vergroten. Het uiteindelijke doel van
dit werk is om een eerste stap te zetten in de richting van een overtuig-
ingsstrategie op maat van de doelgroep van Tickle.

In dit proefschrift worden de verschillende stappen beschreven om het
overtuigingsaspect van Tickle te realiseren. De focus van dit werk ligt op de
studie over hoe gebruikers kunnen worden overgehaald om nieuwe uitdagin-
gen in de speelse leeromgeving van Tickle te blijven verkennen en gemotiveerd
te blijven om betrokken te raken in diezelfde omgeving. Dit proefschrift be-
gint met een onderzoek van gerelateerd werk en achtergrond die relevant
zou kunnen zijn voor ons onderzoek, gevolgd door het verzamelen van rel-
evante elementen met betrekking tot overtuigingstechnieken en strategieën,
rekening houdend met de kenmerken van onze Tickle-omgeving en haar doel-
groep. Dit resulteerde in een selectie van relevante overtuigingstechnieken en
een eerste ontwerp van een overtuigingsstrategie voor Tickle. In een pilot
study werden de resultaten geëvalueerd met een gemengde groep jongeren,
d.w.z. voortijdige schoolverlaters en studenten die nog steeds naar school
gaan. De resultaten van deze pilot study waren veelbelovend. De deelnemers
beschouwden de voorgestelde technieken als aanvaardbaar en we konden zien
welke gunstiger waren dan andere.
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1
Introduction

This study is situated in the Tickle research project. The main goal of the
Tickle research project is to reactivate youngsters who are experiencing school
burnout in order to prevent school dropout or remediate its effects (De Troyer
& Vlieghe, 2017). This will be done by the use of modern technologies along
with the popularity of digital media. In fact, prior research has indicated
that the use of such technologies and media forms provide many advantages
in the learning processes of children, youngsters, and adults (Vlieghe, 2014).
Moreover, the learning processes have a positive effect on the self-confidence
and the intrinsic motivation of the involved target audience. This boost
in self-confidence and intrinsic motivation can have a positive impact on
the reduction of school burnout (De Troyer & Vlieghe, 2016). However, in
order to achieve its purpose, youngsters should be willing to use the Tickle
environment. Therefore, in addition to digital media, Tickle will also resort
to the use of persuasive technology to stimulate the youngsters to use the
environment.

Investigating the target audience of the Tickle research project and taking
into account its focus on school burnouts and prevention of school dropout,
we conclude that the research project targets teenagers. This is a very im-
portant aspect that we will use in our study, as the effectiveness of persuasive
techniques may depend (among others) on the age group.

The goal of this thesis is to investigate which persuasive techniques are
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applicable and how we can provide such a mechanism of persuasive techniques
in the playful environment developed in the Tickle project. This playful
environment is a location-based card environment that youngsters can use
to collect cards. To collect a card, the youngster has to perform a so-called
challenge, which is a small learning activity. The goal is to motivate the
youngsters to start collecting cards and to keep them engaged over a longer
period to collect as many cards as possible. The aim is to achieve this through
the use of gamification and persuasive techniques.

1.0.1 Motivation

School burnouts and school dropouts may be the result of several and differ-
ent causes, such as lack of motivation and self-confidence, personal insecuri-
ties, socio-economical situation and many others. In the Tickle project, the
focus is on the lack of motivation or self-confidence. In order to tackle these
causes, Tickle opted for a strategy that allows to counter these causes. One
may argue that a new educational approach may challenge this particular
aspect. In the Tickle project, the aim is to do this by showing the youngsters
that learning can also be an enjoyable experience and achieved in an infor-
mal way. Therefore, a framework that can be applied for informal learning
activities targeting youngsters who are confronted with school burnouts and
school dropouts is under development in the Tickle project. This framework
allows to create location-based digital environments that youngsters can use
to explore the corresponding physical environments and at the same time
learn by collecting the card associated to certain locations. Collecting a card
is only possible by performing a so-called challenge, which is a small learning
activity.

Introducing such a new educational environment may lead to new per-
spectives when it comes to education of youngsters. This new environment
could be one in which fun activities and learning activities meet. Such a
combination could increase the motivation of youngster to engage in the en-
vironment. However, it may take a while before youngsters perceive the
environment as enjoyable. Therefore, a strategy needs to be added that
stimulates youngsters to use the environment and keeps them using the envi-
ronment until they have sufficient intrinsic motivation to use the environment
without external motivator.
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1.0.2 Research Goals
The goal of the thesis is to explore the topic of persuasive techniques and
strategies in the context of the Tickle project.
Therefore, the research questions can be formulated as follows:

RQ1: Which persuasive techniques are suitable for in the context of the
Tickle project?

RQ2: How can we apply these persuasive techniques into a suitable per-
suasive strategy to convince youngsters who are experiencing school burnout
to start using the Tickle environment and to keep them using the environ-
ment?

1.0.3 Methodology
The research methodology that was used in this work consisted of several
steps. First, the related work and background were investigated and dis-
cussed to see how gamification in general motivates and how existing persua-
sive techniques work. The next step consisted of examining Tickle’s target
audience and the ethical aspects of persuasion in relation to Tickle. The next
step was to come with a first answer to the formulated research questions.
We discussed the proven persuasive techniques and selected important and
useful elements for the case of Tickle. Then a persuasive strategy was de-
signed for Tickle’s playful learning environment. Next, the Tickle Simulator
was developed to allow for experimenting with persuasive presentations, a
technique that we included in our persuasive strategy. Finally, an evalua-
tion was conducted to verify the validity and the acceptability of different
elements of the persuasive strategy in relation to the target audience.

1.0.4 Outline of Dissertation
The first chapter of this dissertation gives a general introduction to the work
together with the motivation, the research goals and the research methodol-
ogy that was used. The second chapter focuses on the background informa-
tion necessary to fully comprehend the rest of the thesis. Chapter 3 starts
the requirements and constraints for the Tickle persuasive model, followed
by the ethical consideration in relation to Tickle’s goals, and this is followed
by a discussion on what persuasive elements and techniques known from the
literature might be relevant for Tickle. Chapter 4 discusses the Tickle Sim-
ulator and describes a possible persuasive strategy for Tickle. In chapter 5
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the results of the evaluation are discussed. Chapter 6 concludes the thesis
with a summary of the work that was accomplished.



2
Background

2.1 Playful Learning Environments and Gam-
ification

Playful learning environments (PLE) are engaging environments that com-
bine different playful elements with learning elements in an environment
(Kangas, 2010). Gamification on the other hand uses elements of games
in non-game contexts in order to encourage and motivate users (Deterding,
Dixon, Khaled, & Nacke, 2011). Gamification is part of the study and de-
sign that focuses on increasing the human motivation in a certain process. In
fact, we can situate gamification in a framework based on Human-Focused
Design, as opposed to Function-Focused Design (Chou, 2015). Extracting
fun and engaging elements of a game and applying them to productive activ-
ities forms the core of gamification. Whereas function-focused systems focus
on the actual task in a given process, in a gamification-based system one
tries to understand the feelings, insecurities, and reasons why people want to
or do not want to do certain things. Taking into account these elements, we
can design an activity that is optimized for their feelings and motivation.

Digital games nowadays have emerged in an advanced way and have
demonstrated their capacity for learning. By extracting useful, interactive,
and exiting features and components from game play and using these in
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another environment, we can benefit from the power of play. The Tickle
research project aims to combine gamification and playful learning in order
to build an engaging environment to increase the intrinsic motivation for
learning of an individual.

However, in order to optimally benefit from these features and provide
the target audience with exiting and engaging elements, we need to be care-
ful in our design of a playful learning environment. It is argued that only
extracting engaging elements from game play and including them in a new
experience will not automatically result in an engaging playful environment
(Chou, 2015). This means that the process of gamification should not start
with game elements, but it should start with the question: how can we mo-
tivate the core drive of the target audience, in our case youngsters?

Yu-kai Chou explains that we can make a distinction between eight core
drives (Chou, 2015). These core drives are the ones that motivate us to do
what we do. Based on these core drives he defined Octalysis, an octagon
gamification framework (illustrated in the figure below).
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Figure 2.1: The Octalysis Framework
(Chou, 2015)

The first core drive in the Octalysis framework is Epic Meaning. This
core drive means that an individual is motivated because he feels that he is
part of something that is bigger than himself. When this drive is activated,
participants choose to be members of the system and will take action not
because it necessarily benefits them directly, but because it turns them into
the heroes of the company’s story. The system should inspire people and
gets them excited about being part of a bigger purpose.

The individual may also feel that he is the right person to do this certain
activity. Games use this feature to give meaning to the user’s role in relation
to what he needs to do. For example, there might be a situation in which
the user needs to save the world and that he is the only one who indeed can
achieve this operation. The main idea of this core drive is to make the user
bigger than he is.

Accomplishment and Development is the second core drive in the
Octalysis Framework. One can be motivated because he feels that improve-
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ment and mastery is achieved. In this, the user is provided with information
about his achievements in the few last activities. He sees that his scores are
going higher and so motivation grows.

The third core drive is Empowerment of Creativity. Here, the indi-
vidual is provided with a task in which he can be creative in order to come
up with a possible solution. Feedback plays an important role here, as the
user might find it interesting to receive useful feedback while being creative,
which results in a very engaging process.

Core drive number four is Ownership and Possession. When someone
feels he owns something, this person will be motivated to improve it. More-
over, he feels that he needs to protect it and even get more of it. This is not
only true in the physical world, but also effective with virtual goods.

The next core drive is Social Influence. An individual may consider his
social status when making a decision. In addition, it is also based on what
other people think, do or say.

The sixth core drive is Scarcity and Impatience. Sometimes people
want something just because they cannot have it (Klaff, 2011). The sense
of urgency is very important here, indicating that at a certain moment, the
user needs to seize the opportunity in order to grab more points or execute
another activity.

The next core drive is Unpredictability and Curiosity. Because the
user does not know what is going to happen next, he will be always thinking
about it. This core drive is heavily used in the gambling industry, but also
in our personal lives, when we want to finish reading that book.

The final core drive is Loss and Avoidance. It is when one does some-
thing to avoid a loss. This core drive is used in a lot of survival games, in
which the user needs to avoid several obstacles and dangerous elements in
order to survive.

2.2 Persuasive and Motivational Techniques
In this section, we will take a detailed look into the studies and models intro-
duced in the context of research on persuasive techniques and motivational
techniques. In particular, we discuss the Hooked Model developed by Nir
Eyal, followed by BJ Fogg’s Behavioral Model that explains elements for be-
havioral change. In addition, Cialdini’s Science of Persuasion is also studied,
extracting important elements concerning how people make decisions.
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2.2.1 The Hooked Model
A lot of products we are using changing our behavior. If we take a look at
the past few years and we think about the rise of personal technologies like
Facebook, Slack, Twitter, Google Email, and Snapchat, we see that these
products managed to keep their users checking their products several times a
day. These technologies are implemented with respect to the art and science
of habits, i.e. behavior done with little or no conscious thought. About 40%
of what we do is done purely out of habit (Eyal, 2014).

In the book titled Hooked from Nir Eyal (Eyal, 2014), a design pattern to
build habit forming products is described. This model (i.e. pattern) is called
the Hook, which basically is an experience designed to connect the users
problem to the solution with enough frequency to form a habit. In general
and as mentioned in the book, hooks have 4 parts: a trigger, an action,
a reward, and an investment. Every hook starts with a trigger. Figure
2.2 illustrates the Hooked Model. We will explain this model based on the
description given in (Eyal, 2014).
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Figure 2.2: Hooked Model of habit formation
(Eyal, 2014)
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The Trigger Phase

The first part, which is the trigger, is an object in our environment. An
example of a trigger is a button in a user interface that perhaps says ’Click
here’. Since a trigger forms the first step of the process, it is this element
that tells the user what to do next. The art of such a trigger lies in the
fact that it provides us with some information contained in the trigger itself.
However, we can make a distinction between external and internal triggers.
Whereas the external trigger is something like the earlier explained button
with some external information, an internal trigger is crucial for forming
long-term habits. An internal trigger also tells us what to do next, but the
information is not contained in the trigger itself but instead in the form of
an association or a memory in the user’s brain. For instance being hungry
will trigger somebody to eat.

When we experience certain emotions, it dictates what we do next. We
turn to an unknown unconscious thought. Another example is when we are
in a certain situation that is part of a routine. Indeed, such a situation will
dictate what we do next. For instance, after lunch some people will always
drink a coffee. The main question here is: "what will we do next?". It is
argued that people will for example go online to check their email in order
to boost their mood and get out of a negative state.

Having explained this situation, we can describe an answer to the question
on what to do next. When a user is in a negative state, he will unconsciously
go online to check his email or social media. As a result, it is stated that peo-
ple use products to change their mood. Our emotions dictates the technology
that we turn to next with little or no conscious thought.

It is known that people will visit certain popular online communities when
they feel inattentive. Examples of these online communities are YouTube,
Pinterest, Facebook, and many others. On these platforms, people can read
news, sports scores, etc. When one feels uncertain and even before scanning
the brain to see if he knows the answer, he executes a search on Google. The
same counts for the early mentioned technologies with their specific services.
These are solutions people use to alleviate the internal trigger of boredom.

The Action Phase

Once the trigger told the user what to do next, it is followed by the ac-
tion. The action phase of the hook is the phase where the habitual behavior
occurs. It is defined as the simplest behavior done in anticipation of a reward
(Eyal, 2014). An example is pushing the play-button on YouTube. Such an
action is indeed very simple. Fogg stated that there exist elements that must
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converge at the same moment in order for a behavior to occur (B. J. Fogg,
2009). Fogg provides a behavioral model that contains a formula to predict
the likelihood of these behaviors. The hypothesis is that for any given human
behavior B, three elements (indicated as MAT) must be present: Motivation,
Ability, and Trigger. The user must have sufficient motivation and ability
and the trigger must be present. As we already explained what a trigger is,
we will take a closer look at what motivation and ability mean and link it to
Fogg’s behavioral model.

Motivation in this context is how much we want to do a particular be-
havior, whereas ability describes how easy or how difficult something is to
do (Eyal, 2014).

Figure 2.3: The Fogg Behavior Model with its three factors
(B. J. Fogg, 2009)
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Figure 2.3 shows the Behavior Model as provided by Fogg. The motiva-
tion is on the y-axis and the ability on the x-axis. If something is easy to do,
it is placed on the far right. The same counts for a behavior that is hard to
do, which is placed on the far left. When the user has sufficient motivation
and sufficient ability, he crosses the threshold and if the trigger is present,
the behavior will occur. Note that the likeliness to perform the behavior
increases with the level of motivation and the ability. The Behavior Model
is further explained in section 2.2.2.

The Reward Phase

After this behavior, for example opening an app or scrolling over a page,
it is time for the reward phase, which basically means that we will give
the users what they came for. As giving rewards is an important part of
the process, we need to examine it in more detail. Our human brain has a
region that is called nucleus accumbens. As we crave something, this special
area in our brain becomes active. In our context, the most interesting part
about this area in the brain is that it becomes most active in anticipation of
a reward. However, when we actually get the element we think we want, the
same part of the brain becomes less active.

We conclude that the way the brain gets us to act is by creating something
like it was an itch that we seek to scratch. Moreover, we can find ways to
supercharge that itch in order to stimulate the craving. As the reader is
reading this particular part, he will be curious to know how we can indeed
stimulate this craving. He will be asking himself what techniques could be
used to activate desire. In fact, while reading the past two sentences, the
unknown has achieved the exact same thing by stimulating the craving. This
is because the unknown is fascinating.

Before going into detail about how Eyal describes rewards, we will first
mention the use of variable rewards. It is important to have a mechanism
in which variable rewards form the heart of the persuasive model. There
exist several reasons for using variable rewards, some of which are to focus
attention, provide pleasure, and infatuate the mind. We humans struggle
to find patterns. Moreover, variability is our brain’s cognitive competitor.
It keeps the brains occupied, which provides an opportunity to plant new
habits. In addition, our brains perceives this activity as fun, since they are
wired to search endlessly for the next reward. We can say that in this logic,
our brains are never satisfied.

A variable reward works on two different dimensions: both the moment
and the size of the reward must vary. This will reinforce the behavior and in
addition, it will make it resistant to extinction, i.e. it will become a habit.
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After all, using variable rewards is not just about pleasure, but also about
anticipation of pleasure. Knowing how a certain pattern works will result in
the fact that our novelty seeking brains get bored. However, when rewards
are unpredictable, our brains stay on edge. In addition, we can manufacture
desire by increasing the variability of the reward.

Furthermore, Eyal gives a description of such rewards and divides them
into three types: rewards of the tribe, rewards of the hunt, and the rewards
of the self.

The first category, the reward of the tribe, contains factors that feel
good. They have an element of variability. Some examples are cooperation,
competition or partnerships. All these examples have one thing in common:
seeking empathetic joy. When we think of an example online, we immediately
think of social media. When one opens the Facebook app, one never knows
what one is about to see, what are the comments stating or how many likes
a certain post get. As a result, there is a high degree of social variability,
which is in fact a powerful instrument that social media use.

The next category of rewards is the reward of the hunt. This reward
is all about the search for resources. Examples of this reward can be found
in the field of gambling and slot machines with the variable reward that is
the money one might win. It is basically playing a game of chance. In fact,
it is this part that makes gambling habit-forming if not addictive. But what
fascinates us here is that we see the same dynamic online. Let us consider the
feed in many apps. Nowadays, the feed is so prominent that many products
and social media are implementing this mechanism in their technologies. If
we take a look at the Twitter timeline, we could draw a scenario in which
one opens the Twitter app and reads the first item. That might not be an
interesting item, but how about the second item? Furthermore, how about
the third item? And it goes on. To get more of this reward of the hunt,
the user has to do only one action: to scroll down. We might say that the
scrolling in fact uses the exact same psychology as pulling on a slot machine
searching for the next reward of the hunt.

The third and last reward is the reward of the self. In general and as
described by Eyal, these are things that feel good, have an element of vari-
ability but do not come from other people and in addition, they are not about
material or information rewards. Thus, this category contains rewards that
are intrinsically pleasurable. They are in fact more about the search for mas-
ter, competency, control, and completion. An example online is gameplay.
Here, it is not about necessarily winning anything or even playing with other
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people. However, the habit-forming here is more about getting to the next
level or the next accomplishment. Very interesting about this category is the
fact that this reward does indeed apply also to people who do not consider
themselves as gamers.

Some examples are the unread email messages in one’s inbox, the to-do
list items that need to be finished or the notifications mobile apps use to
notify you about a certain action or activity. The purpose of these examples,
which all are examples of the reward of the self, is to give the user what he
came for and at the same time having a mystery on what he might find the
next time.

The Investment Phase

As we already discussed the first three parts of the hook model, we will
now take a look at the last part of the hook model, which is the investment
phase. The purpose of the investment is to increase the likelihood of the next
pass through the hook. Investments accomplish this by storing value. This
is a very important element in this phase. If we think of products in the
physical world, such as a chair or clothing, we can state that such products
actually lose value and depreciate. However, habit-forming technology does
the opposite, they appreciate.

Habit-forming technology gets better and better with use exactly because
the principle of investing in stored value. For example, the more content one
adds to Google Drive, the better it gets as the one and only cloud storage
solution for that particular user. In general, the more data a user provides
a data app, the more he can do with it. Note that here the user invests
with data in order to get better a service. Such data that is invested in the
service, is the early mentioned stored value. The same counts for the content
on the cloud storage solution. Another stored value is reputation. Nowadays
platforms such as eBay, Upwork and Airbnb use a mechanism that stores the
reputation of its users. This reputation determines what users can charge
to goods or services. Moreover, how likely is that a user leaves one of these
services after gaining such a positive reputation? Indeed, not very likely.
Even if a better competing service comes along.

This leads to a surprising conclusion: there is no rule that states that the
best product necessarily wins. Instead, it is the service that hold on to the
monopoly of the mind that wins (Eyal, 2014). It is through the successive
cycles through the hook (see figure 2.2) that user’s preferences are shaped,
that tastes are formed, and that habits take hold.
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2.2.2 BJ Fogg’s Behavioral Model (FBM)
In the previous section describing the Hooked Model, we mentioned BJ Fogg’s
Behavioral Model (FBM) that describes three elements (motivation, ability,
and triggers) that must converge at the same time for a behavior to occur.
In this section, we will further discuss these three elements in order to be
able to determine whether this model could be applied in the Tickle project.
It will help us to identify what could stop our users to perform the behavior
we seek. It is stated that FBM is useful in analysis and design of persuasive
technologies (B. J. Fogg, 2009).

The aim of FBM is to get knowledge on the psychological element that
is lacking when a user is not performing the target behavior. Having this
knowledge, we can respond to that. As mentioned earlier, FBM defines three
elements that control whether a behavior is performed. In order to effectively
understand and encode experiences that change behaviors, we need a rich
yet practical understanding and insights into the factors that drive human
behavior.

In figure 2.3 we see that FMB has two axes, the vertical axis for moti-
vation and the horizontal axis for the ability. If a user has low motivation
to perform the target behavior, he would register low on the motivation axis.
On the contrary, high on this axis means high motivation. Concerning the
ability axis, we can state that if a user has low ability to perform a target
behavior, he would be marked toward the left of the axis. This means that
the right side of the axis is for high ability. In addition to the two axes, there
is the third factor: triggers. Notice the placement of the word. It is close
to the target behavior star. This is to show that the trigger must be present
to make sure the target behavior will occur.

Motivation & Ability

An example of such a target behavior is submitting a form to subscribe
on a website. In general, we can state that submitting a form is easy. This
means that in FBM, the ability for the target behavior is high. However,
this is not always the case for the other element, which is the motivation. It
can be that users will have no motivation to enter the information needed in
the form. In this case the star will be placed in the lower right part of the
framework. Here, it means that ability is high, however motivation is low.
In contrast, there might be users that have high motivation to submit the
form. In this case, the star will be placed in the upper right hand corner.
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In our form example, we noticed that the ability is high for the user.
However, there might exist cases in which the ability is low. An example
could be a situation where users need to solve a certain challenge, in order
to proceed to the next step. In this case, some users might have difficulties
completing the challenge. It means that even if a user is highly motivated to
perform the target behavior, his ability is low. The star here will be placed in
the upper left: high motivation and low ability. In this scenario, the behavior
is not likely to occur. It is clear that motivation alone may not get a user to
perform a behavior if he does not have the ability. Another conclusion arises
as well: increasing motivation is not always the solution. Often, increasing
ability is the path for increasing behavior performance (B. J. Fogg, 2009).

We described two situations (high ability —low motivation and low abil-
ity —high motivation). However, there exist additional situations in which
the behavior might occur. When the motivation is high enough, we are able
to do extraordinary things, even if they are difficult, to perform the behav-
ior. In general, users have at least a modest level of motivation and ability
(B. J. Fogg, 2009). Developing a persuasive technology, we can respond to
this in order to boost either motivation or ability or both. For example, one
can make a certain action simpler in order to boost the ability.

The Trigger

Having explained the motivation and the ability and the relation between
these two elements, we still need to take another important factor into ac-
count: the trigger. Even if both motivation and ability are high, the target
behavior will not occur: a trigger is needed. Fogg notes that every successful
trigger has three characteristics: we first notice the trigger, then we associate
the trigger with a target behavior, and finally the trigger happens when we
are both motivated and able to perform the behavior (B. J. Fogg, 2009). We
notice that the first two characteristics are very important, as they will result
in the third characteristic if motivation and ability are high. It also means
that the combination of motivation and ability will place a user above the
behavior activation threshold. As a result here, the trigger will cause the
user to perform the target behavior. On the contrary, if the user is under-
neath the threshold, a trigger will not result in the occurrence of the target
behavior.

FBM in practice

Fogg’s framework provides us with the ability to learn more about existing
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systems by viewing them through the FBM lens. This way, we can extract
elements on how the activity is motivating people, giving them the ability to
perform the action, and triggering their behavior. In a similar way, we can
use it to find out which elements are not taken into account when design-
ing system that is missing some of the foundations for a behavioral change
mechanism. In addition, the FBM provides also a way to prevent certain
behavior. Although this might be less interesting for our study in relation
to the Tickle project, we have to note that one can stop a behavior from
occurring by taking away one of the earlier mentioned elements.

We stated earlier that one could create or improve motivation if this el-
ement is the one that prevents a certain behavior to occur. It means that
when a user has high ability but low motivation, we need to increase moti-
vation in order the user crosses the behavior activation threshold. However,
there is need to understand what motivation is, in order to be able to im-
prove this element. In his paper, Fogg makes a distinction between three core
motivators, each with two sides. The first core motivator in the FBM is a
dimension that has two sides: pleasure and pain. This kind of motivation
functions adaptively in activities related to self-preservation and propagation
of our genes. Notice that both pleasure and pain are powerful motivators.
When we as designers seek to boost levels of motivation, we can look further
in the science on how pleasure and pain can be embodied. However, we have
to note that this type of motivator, especially pain, may not be the ideal
approach.

The second motivator is hope and fear. When having hope, and on
the contrary fear, we seek for an outcome. This is how this motivator is
characterized. Notice that as a result, this dimension is often more powerful
that the first motivator. However, it does not mean that hope/fear is not
always more motivating that pleasure/pain. As designers, we should consider
each core motivator and apply it to our work as appropriate. The third
dimension is social acceptance/rejection. This core motivator basically
controls much of our social behavior. We can say that people are motivated to
do things that win them social acceptance. A lot of social networks, including
Facebook and Instagram, motivate and influence users mostly because of
this motivator. People are driven significantly by their desire to be socially
accepted (B. J. Fogg, 2009).
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Figure 2.4: The three elements in the FBM framework with their subcom-
ponents

(B. J. Fogg, 2009)
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In figure 2.4, we notice that all the three known elements in the FBM
framework have subcomponents. As we already covered the importance of
the subcomponents of motivation, we will briefly explain the rest of the
subcomponents that belong to the other two elements.

Ability, which is the second element, is also important to change behavior.
Optimizing this factor can move users across the behavior activation thresh-
old. Therefore we need to have some knowledge on how to increase ability.
In general, it could be laziness that results in the fact that a user is not able
to execute a certain activity or action. This laziness could on its part be a
result of an action that is perceived as difficult. It means that we should take
simplicity in account when designing a persuasive strategy. Indeed, this is
what we see nowadays in several technologies such as bol.com and Amazon.
They make use of the 1-click shopping action in order to ensure the users are
able to buy a product easily.

In addition, Fogg describes another framework in which he includes six
elements to understand simplicity (B. J. Fogg, 2009). This framework will
help us understand how the elements work together. The first element is
time. If a target behavior requires time and the user does not have time
available, then the behavior is not simple. The second element of simplicity
is money. If financial resources are limited, a target behavior that costs
money will be difficult to be executed. Physical effort is the third simplicity
element. We can say that when a behavior requires effort, the behavior
might be difficult. One can travel in a car crossing a continent to reach his
destination. Instead this person can also take a plane and make less effort
to reach the destination. The next factor is called brain cycles. This has
to do with thinking hard and results in the brain making an effort. The fifth
factor of simplicity is social deviance. It basically means breaking the rules
of society. When a behavior requires the user to break the rules of society,
i.e. be social deviant, then that behavior might not be simple. People tend
to take their social status into account when deciding whether to execute
a certain behavior. Non-routine is the last factor of simplicity. When a
behavior is routine, people tend to experience it as simple. On the contrary,
when people face a behavior that is not routine, they might experience it as
no longer simple.

As we described the six factors of simplicity, we mentioned that these
could provide us with knowledge on how to provide a user with the ability
to perform a certain behavior. Note that these factors are personal. They
depend on age, on resources, on time, and other elements. One might have
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time to perform a behavior, whereas another user might not have that much
of time to actually execute the behavior. In this case, one of the elements
has been decisive because the behavior will not occur.

We mentioned earlier that the third core element in the FBM framework
is called triggers. In order to understand how we can apply this in the Tickle
project, a brief explanation of what triggers could be is given.

There exist several examples of triggers, such as prompts and cues. How-
ever, the idea is always the same: a trigger should tell people to perform a
behavior now. We can state that the trigger is the last part in the behav-
ioral change process and is therefore a vital aspect in the whole operation.
It is a fact that, when people are above the activation threshold, i.e. there
is sufficient motivation and ability, a trigger is all that is required for the
action to be performed. Despite the fact that the idea of all triggers remains
the same in all situations, Fogg makes a distinction in the way triggers work
(B. J. Fogg, 2009): sparks, facilitators, and signals. A spark is a trig-
ger that motivates behavior. A facilitator makes behavior easier, whereas a
signal indicates or reminds.

In what follows, a detailed description of these three types is given. In
a later section, we will determine what type of trigger can be used in our
study.

A spark should be used when a user lacks motivation to perform a target
behavior. This type typically has a motivational element, for example a
picture of video that inspires hope. A facilitator can be used to users with
high motivation but lack ability. The goal is straightforward: it is to trigger
the behavior while making that behavior easier to do. Also here, we can
embody a facilitator in text, video, graphics, and more.

In addition, it is important that the facilitator tells the user that the tar-
get behavior is easy to perform. That it does not require a certain resource
the user does not have at that moment. Again, also here the 1-click mecha-
nism is often used. For example, many social networks have grown quickly
by offering users the ability to upload their contacts, which in fact requires
just a few clicks to connect with many friends. The third and final type of
trigger is a signal. It is best applied when users have both the ability and
motivation to perform the target behavior, as it just serves as a reminder,
i.e. the signal does not seek to motivate users or simplify the task. A lot of
media, especially mobile apps, use such well-timed reminders to tell people
to perform a certain target behavior.
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Summary

As we extracted very important information from the FBM framework, we
will use this information and knowledge in a later section to determine what
elements are important for the Tickle project. In this context, the FBM gives
us the ability to think more clearly about behavior in order to see useful and
meaningful potentials for persuading users. Using these potentials, we need
to see beyond the surface to the underlying psychology, as we need to un-
derstand how motivation, ability, and triggers work together to produce the
target behavior.

Another vital advantage of the FBM is that it will help us channel our
creative energies more efficiently. When we, as designers of persuasive tech-
nologies, realize that ability is lacking, we can focus and elaborate on that.
We can then take this aspect into account in our design and explore different
ways to tackle the ability of the user. It helps us to see beyond the surface
to the underlying psychology.

2.2.3 Cialdini’s Science of Persuasion
Cialdini defines six universal principles for behavioral change (Cialdini, 2001).
We believe these principles are useful to study in order to see how they can
be used in relation to persuasiveness. Figure 2.5 shows the six principles.
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Figure 2.5: The six principles of persuasion
(Cialdini, 2001)
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The world in which we live, especially the digital one, is overloaded by in-
formation. Devices such as mobile phones and tablets provide people with a
lot of information. Making a decision that is related to all available informa-
tion might be time-consuming. This results in the fact that people will not
consider all the available information in order to guide their thinking. They
are using shortcuts or rules to guide the decision-making. Cialdini identifies
six of these shortcuts that guide human behavior (Cialdini, 2001). The issue
is to understand these shortcuts and to apply these in an ethical manner,
in order to increase the chances that the user will be persuaded to perform
the requested action or activity. In what follows, a brief description of the
six shortcuts is given. In a later section we will make a connection between
these shortcuts and the Tickle project, in order to establish rules that will
guide us to a proper behavioral change mechanism.

Reciprocity, which is the first shortcut, basically means that people in
general tend to give back to others the behavior or service that they have
received before. It is known that one owe the other after providing that
person with a service. In this context, and especially when it comes to social
obligations, people are more likely to say yes to a person they owe. Perhaps
the most important aspect for this principle is to be the first to give. In
addition, it is important to ensure that what is given is personalized and
unexpected.

The second principle is Scarcity. It means that people want more of the
things they can have less of. If something becomes a scarce resource, people
want it more. For this principle, the science is clear: it is important to point
out what is unique about the proposition and what the user stand to lose if
he fails to consider the proposal. In the context of the Tickle project, the
proposition could be a card to collect or a certain challenge in the learning
environment. The principle of Authority is the third shortcut. Here, the
idea is that people follow the lead of credible, well-informed people. For
example, a doctor is able to persuade his or her patients to eat more healthy
because he is perceived as an expert in his or her field. In the case of this
principle, we can add that it is important to signal to others what makes you
(or somebody else) a credible, well-informed authority.

In general, people tend to be consistent with those things they have al-
ready said or done. We can activate consistency by looking for small com-
mitments that can be made. These small commitments make sure consistency
exists, and therefore what was not possible before, could be a possibility af-
ter a certain amount of completed commitments. This means that an initial
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commitment can result in a much bigger but still consistent change. The
fifth principle is Liking. People tend to like other people that are similar.
In this sense, it is important to look for areas of similarity that one shares
with the user.

The sixth and final principle is Consensus. In some cases, and especially
the case of uncertainty, one will look to the actions and behaviors of others in
order to determine his or her own behavior. This principle is very powerful,
as minor changes in expressions can increase the persuasion rate significantly.
In the context of the Tickle project, we could point to what many other users
are already doing, especially many similar users, making a link to the fifth
principle as well.

These shortcuts or principles are very powerful. However, some might
be applicable in our playful learning environment, other will not, unless ad-
ditional elements are added to Tickle’s activities. As mentioned, we will
describe and motivate the decisions in a later section.

2.2.4 Summary

We discussed several models and frameworks that seek to change behavior
or implement habits. These models often form the basis of a persuasive
technology, i.e. the used persuasive technique stands often close to these
models and frameworks.

Taking a closer look at the Hooked Model, we can say that the explained
process describes a cycle of events that is engineered to keep users coming
back. Every stage in this cycle has its purpose, and all together they achieve
the goal of this model, changing behavior in a certain environment.

Fogg’s FBM framework reminds us of the fact that motivation is catego-
rized in 3 different motivators. One of these motivators is hope/fear. Taking
a closer look at this dimension, we note that a lot of persuasive technologies
indeed use this characterization. We are all motivated by fear when we in-
stall anti-virus software on our devices in order to prevent virus infection.
On the other side, there is the motivator hope. In our opinion, this is the
most ethical and empowering motivator in the FBM.

Last, the six principles of persuasion give an overview of some powerful
aspects based on decision-making. As mentioned earlier, some of these as-
pects could be applied in Tickle’s playful learning environment as they have
a big impact.
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2.3 Ethics

As we focus in this work on persuasive techniques and frameworks, one may
question the ethics part of such an approach, i.e. is it ethical to persuade
people to do certain things. In general, we can refer to ethics as a rational
scheme for determining right and wrong, usually in the context of a certain
activity (Berdichevsky & Neuenschwander, 1999).

In order to have a clear view on the ethics of persuasive technology in
general and the ethics part in our study in particular, we have to backtrack
and investigate the influence of technology through the past decades. Tech-
nologies have always influenced our lives and how we lead them. Moreover,
technologies always had their effects on our attitudes and behaviors. How-
ever, only recently we see that technologies have emerged that are actively
persuasive in their own right. In order to deal with the ethics of such tech-
nologies, we first should understand how technologies try to persuade its
users. For this, a distinction is made between passive and active persuasive
technologies.

Whereas passive technological media, such as billboards, facilitate per-
suasion without altering their pattern of interaction in response to the char-
acteristics or actions of the persuaded person, active persuasive technologies
are in some degree under the control of or at least responsive to the per-
suaded party (Berdichevsky & Neuenschwander, 1999). Using this distinc-
tion between active and passive persuasive technologies, we can state that
our study is situated in the active part of persuasive technologies.

In terms of designing a persuasive strategy, we could take an approach in
which we view the design principles as risk factors. Having this view, we can
state that the more of these design principles are violated, the greater the risk
the resulting strategy will be ethically problematic (Berdichevsky & Neuen-
schwander, 1999). Note that in our work we focus on ethics of persuasive
techniques, instead of the ethics of captology, which is the study of persua-
sive technology and was defined by Fogg (B. Fogg, 1997) from an acronym:
Computers As Persuasive Technologies = CAPT. Captology is itself neither
ethical nor unethical, though the design of persuasive technologies might be
valid areas for ethical inquiry.
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Figure 2.6: Convergence of ethics, persuasion, and technology
(Berdichevsky & Neuenschwander, 1999)

In figure 2.6, we see the convergence of ethics, persuasion, and technology
in general. Note that ethical concerns extend to all forms of persuasive tech-
nology. Taking this into account, we can state that persuasion distributes
responsibility between the persuader and the persuaded. Ethicist Kenneth
E. Andersen argued that all involved parties in fact share full moral account-
ability for the outcome (Andersen, 1978). This is an important element
especially when we speak about the most simple case, i.e. where one person
is persuading another.

Later in this work, we will analyze the ethics of our specific persuasive
act. In order to be able to provide such an analysis, we will take a look at
how persuasion works and extract elements that will help us to understand
the overall process. In general, we can state that the process begins with
the persuader who has certain motivations to persuaded another person. To
achieve this task, the persuader implements a persuasive method which will
be applied on the persuaded person. Once the persuaded person is affected
by the persuasive act, it will result in the outcome of persuasion.

Having described the process, we note that it involves two parties, the per-
suader and the persuaded. As a result we observe that persuasion distributes
responsibility between these two parties. Undoubtedly this is self-evident, as
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computers until the date of today have neither the capacity to form an in-
tention nor the ability to make a choice. Therefore they are not free moral
agents (Friedman & Kahn Jr, 1992). This means that when computers make
any mistakes, their programmers are often the first people blamed, followed
by the users (Shade, 1999). We can use the same principle for the persua-
sive technology itself. We cannot attribute responsibility for the persuasive
act to the persuasive technology. This leads us again to our conclusion that
the whole process involves responsibility of both the persuader and the per-
suaded.

In a persuasion process, there will be always the intent, which is basically
the start of the whole process. In addition, we also have the motivation for the
persuasive act. Note that there exist a difference between these two elements.
In general the intent is a constant element, whereas the motivation may vary.
Speaking in ethical terms, both the intent and the motivation are important
items to determine the ethical question of a persuasive act. Another element
that is important as well in this determination is the method or methods
through which a persuader persuades. Note that this element, as well as the
earlier mentioned ones are decisive.

Last, we believe that we must also take into account the outcome of the
persuasive act. If we consider a certain activity as unethical to ourselves,
it is equally unethical to the persuaded. However, here an exception arises:
the case of unintended outcomes. In order to have a decision whether the
persuader is responsible or not, we take another element into account, which
is predictability. If the unintended outcome was not reasonably predictable,
we cannot held the persuader responsible for the outcome. However, if the
unintended outcome was predictable, we can then conclude that there is room
for questioning the responsibility of the persuader.

We have to mention that some persuasive methods use a methodology
in which the persuaded parties not realizing they are being persuaded. And
therefore, their possible responsibility can be questioned. In fact, we aim
to define a persuasive strategy that indeed uses such methods. It is argued
that when knowledge of the presence of persuasive elements in a technol-
ogy is expressed, it can influence users in an opposite way and as a result
decrease their efficacy. We therefore note that in such cases as described,
such knowledge might reduce the effectiveness of what should be a positive
persuasion.

As a result, we can argue that when a persuasive technology is created,
the creators should disclose the persuasive character of the technology to its
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users, except when such disclosure would expressively undermine the actual
goal which in fact is ethical on itself (Berdichevsky & Neuenschwander, 1999).
In addition to this principle, we believe that the creators of a certain per-
suasive technology should never seek to persuade people of something they
themselves would not consent to be persuaded of. In a later section, we will
evaluate these principles in the case of our work.

2.4 Conclusions
In this part we discussed the concepts of playful learning environment, gam-
ification, and reviewed different motivational and persuasive techniques. We
described several models in detail that are interesting for our study. In what
follows, we will investigate how we can design a persuasive model that is
suitable for the Tickle project. In that manner, we will subtract meaningful
elements from earlier developed persuasive models and map them to the in-
formation we have about Tickle, in order to be able to design a persuasive
model that takes into account the characteristics of our project.

In addition, we also explored the topic of ethics in persuasive technology.
We saw that different and important aspects need to be taken into account
when designing persuasive and habit-forming products. However, we also
saw that responsibility is different in many cases depending on the technique
that is used to build a persuasive technology. Later in this work we will
evaluate our persuasive model on this topic.
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3
Applications to Tickle

In the previous chapter detailed introduction was provided about models
and techniques related to persuasive techniques. When planning to apply
persuasive technology in a project, such as the Tickle research project, it
is important to investigate carefully the target audience and the purpose in
order to ensure that the strategy will work. In addition, in the Tickle project
it is also important that in the end the used strategy results in the increase
of the intrinsic motivation and learning capacity of the youngsters.

In this chapter, we extract applicable elements from the earlier explained
models and persuasive techniques. We will discuss these elements and inves-
tigate how we could use them in favor of the Tickle project. The chapter
starts by collecting the main requirements and constraints for the develop-
ment of an effective persuasive model for the aim of Tickle (section 3.1).
It then continues with describing the ethics for Tickle (section 3.2), before
proceeding formulating the possible applicable elements from the discussed
persuasive techniques (section 3.3). We conclude the chapter with a short
overview of the findings (section 3.4).

3.1 Constraints and Main Requirements
Crucial to be able to design an effective persuasive model for Tickle is the
identification of the requirements and constraints. It is argued that cer-
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tain persuasive techniques are applicable only to a certain group of people,
relating them to age, interests, etc. (Eyal, 2014). During our analysis of
the different persuasive techniques, we indeed noticed that some techniques
might be age-related, whereas elements such as the mood of the user also
play a crucial role in the process of persuasion. Collecting the requirements,
examining their importance and matching them with the limitations of the
different persuasive techniques will allow us to define a customized persuasive
model for Tickle.

The first constraint to be discussed in relation to our case is the age.
Because our focus is on early school leave (ESL), our target audience is in
the age category of 14 to 18.

It is shown that these ages are crucial in the rationalizations of ESL
(De Troyer & Vlieghe, 2016). In addition, we should also consider the char-
acteristics of our specific target audience: youngsters suffering from school
burnout. It is very likely that youngsters with school burnout have little
intrinsic motivation for classical learning (i.e. school way of learning).

Another important requirement is the use of digital media and devices.
As Tickle’s playful learning environment will be a digital platform, we need to
take into account that the used persuasive techniques will need to be digital.
Related to this are requirements concerning the connectivity to the Internet
and the type of devices supported. About 90% of the Belgian households with
children (HHC) have an Internet connection at home, of which about one in
two HHC use a mobile broadband connection. Therefore requiring Internet
connection should not impose a problem. Furthermore most youngsters have
a smartphone, which is bought and used solely by the youngsters themselves
(De Troyer & Vlieghe, 2016).

Concerning the digital competences of youngsters, we can state that these
youngsters in general have more experience than the average citizen when it
comes to using mobile devices and digital media. About 94% of youngsters
use smartphones on a daily basis, with nine out of ten connecting to the
Internet (De Troyer & Vlieghe, 2016). Although the main activity on these
smartphones is calling and sending text messages, lot of information gather-
ing and interactions are also made using these devices.

In summary, we can conclude that the selected persuasive techniques
should be:

1. suitable for youngsters between 14 and 18;
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2. suitable for youngsters suffering from school burnout;

3. suitable for integration into a digital online environment running on
smartphones.

3.2 Ethic Considerations
As academics and designers of a persuasive model and a habit-forming prod-
uct, we need to think about the ethical aspects of our model. More in par-
ticular, we need to think about how to build such a habit-forming product
in an ethical manner.

Earlier we explained ethics in persuasive technologies in general. In or-
der to determine the ethical level of a habit-forming product, and create a
persuasive model for the target audience in such a manner that is honest,
fair and right, we need to take a look at the conclusions of what makes a
habit-forming product truly ethical. Examining ethical aspects to be taken
into account when designing a persuasive model provides us with the possi-
bility to exclude unintended immoral conditions and forms in our persuasive
system.

In general, ethics can be described as a rational scheme for determining
right and wrong. This is usually done in the context of a certain system or
activity (Berdichevsky & Neuenschwander, 1999). In the case of the Tickle
project, the activity is engaging youngsters in playful learning. Referring to
our study on ethics in persuasive technologies, our activity is active rather
than passive. As a result, the whole persuasive model for the Tickle research
project situates in the domain of active persuasive technology.

We could view the design of such a persuasive model, which may consist of
design principles and a strategy to apply them, as a pool of risk factors. The
larger the pool and the higher the risk to violate the factors, the greater the
risk of having an ethically problematic habit-forming product (Berdichevsky
& Neuenschwander, 1999).

In chapter 2 we defined three decisive elements to determine an answer
on the ethical question of a persuasive act. These were: the intent or
motivation, the method or methods through which a persuader
persuades, and the outcome of the persuasive act. We consider each
of them in more detail for the Tickle case:
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The intent

It is argued that the act of persuasion always begins when the persuader
implements a persuasive strategy that will be applied on the persuaded
(Berdichevsky & Neuenschwander, 1999). Behind this act lies the intent.
In the case of Tickle, we can state that the motivation of the persuader is
to engage the persuaded in a playful learning environment and motivate him
for learning.

The method

In our persuasive strategy we will use a method in which the persuaded par-
ties do not realize that they are being persuaded, in order to maximize the
effect. It is stated that knowledge about the existence of persuasive elements
may influence the persuaded parties in an opposite way and expressively un-
dermine the actual ethical goal of our persuasive system. In such cases, not
disclosing the ethical persuasive act of a system is acceptable (Berdichevsky
& Neuenschwander, 1999).

The outcome

Correspondingly, the user will be affected by the persuasive act, resulting
in the outcome of persuasion. The outcome of a persuasive act can be deter-
mined by asking ourselves a question: do we consider the act as unethical to
ourselves? If yes, then it is equally unethical to the persuaded. However, we
would not consider it as unethical to be persuaded to learn. Therefore, we
can agree that persuade youngsters to execute learning activities in a playful
learning environment is ethical acceptable.

3.3 Relevant Persuasive Elements for Tickle’s
Persuasive Model

In this section, we will extract useful and relevant elements from the discussed
persuasive models. These elements will be extracted taking into consideration
the formulated requirements and constraints. In addition, we will describe
ways in which Tickle could apply these elements in its environment in order
to engage youngsters and allow them to benefit from an effective persuasive
strategy.

To extract those relevant elements we use the different frameworks and
models discussed in the previous chapter as the starting point. We start
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by investigating how we could implement the core drives defined by the Oc-
talysis Framework (section 3.3.1), next we investigate how we can integrate
the Hooked Model into the Tickle environment (section 3.3.2), then we con-
sider Fogg’s Behavioral Model (section 3.3.3), and finally we extract useful
elements from Cialdini’s Science of Persuasion (section 3.3.4).

3.3.1 The Octalysis Framework
In chapter 2 we described the Octalysis framework through its eight core
drives. It is stated that these core drives are the ones that motivate people
to what they do (Chou, 2015). In this section, we examine these core drives
and investigate how we can apply in Tickle’s playful learning environment.

Epic Meaning

Epic Meaning in the first core drive in Octalysis. In Tickle’s environment,
we could activate this core drive by making the youngster part of a bigger
society and let him play an active role in realizing the purpose given to this
society. This way, the youngster will be more motivated since he or she feels
that he or she is part of the environment.

On his website (Chou, 2013c), Chou mentions five game mechanics that
can be used to incorporate epic meaning:

1. Narrative: in general the narrative provides some context to the ac-
tivities. In Tickle, a true narrative is not foreseen but the context
could be formulated as the goal to collect as many cards as possible,
possibly of a certain type of topic, within the community to which the
youngsters belong.

2. Humanity Hero: this game mechanic implies that one incorporates
a world mission (e.g. helping poor people). For the moment, and given
the target audience we think that this is less relevant.

3. Elitism: elitism instills group pride, which means that each member
tries to secure the pride of the group by taking specific actions. In
Tickle this could be achieved through introducing competition between
groups.

4. Beginner’s Luck: with Beginner’s Luck, people feel like they have
been one of the few chosen to take an action. In Tickle this could be
realized by providing the youngster some special card giving them the
feeling that they are special.
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5. Free Lunch: with Free Lunch, the target user receives some freebies
that normally cost money. However, the Tickle environment will be
free of cost, therefore this mechanics is not applicable.

Another way in which Tickle can give meaning to a youngster is by giving
him the feeling that he is the only person qualified to complete a given
challenge within the given context/community. To achieve this a Tickle
card could contain information about a challenge in which the youngster is
personally addressed. Addressing the youngster personally can be done in
two ways: either using the youngster’s name, or using the word you, i.e. the
second-person singular. Both types of addressing may be very powerful.

Accomplishment and Development

According to this core drive, people are driven by a sense of growth towards
a goal and accomplishing it. To realize this usually gamification techniques
such as points, badges, leaderboards, etc. are used. However, according to
Chou, it is not because somebody sees progress towards the goal that he also
feels accomplished. It is important to make sure that users are overcoming
challenges where they can be proud of. So earning points or badges should
not be too easy. Making the youngster proud of his achievements is also
important for achieving the purpose of Tickle: reactivating youngsters for
learning. Therefore, it is important to carefully design the challenges that
the youngsters need to perform. They should not be too easy but also not
be too difficult.

Furthermore, the Tickle environment could show the youngster informa-
tion about his or her achievements. Accordingly, the youngster may feel that
improvement and mastery is achieved. In addition, the environment could
provide the youngster with the possibility to achieve short-term accomplish-
ments which will result in short-term gratification. Such accomplishments
should be relatively easy to achieve and prepare for the accomplishment of
more complex challenges. To further drive the feeling of levelling up, Tickle’s
environment could work with levels when collecting cards. This will provide
the possibility to address the youngster on his or her achievements and to
increase the feeling of improvement and mastery achievement.

Another way for Tickle to emphasize accomplishment is by comparing the
number of completed challenges of the current week with those of one week
before, or with the number of challenges done by peers. If there is indeed
an increase, then the youngster should be addressed on this: "compared to
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last week, you completed x more challenges this week!". The same mechanism
could be used in order to motivate to complete even more tasks. This means
that a record should be tracked of the youngster’s accomplishments.

Yet another way to motivate youngsters and bring in status based on
accomplishment is the use of leaderboards. This mechanic is a rank of users
based on a set of criteria that is influenced by the user’s behavior towards the
desired actions (Chou, 2013a). However, when using leaderboards in Tickle’s
playful learning environment, its design should be considered carefully, as
incorrectly designed leaderboards may result in an opposite outcome than
intended. In order to have properly designed leaderboards, we take into
account that the youngster needs what is called urgent optimism, where the
youngster feels optimistic that he or she can accomplish the task, but also
urgent as he or she needs to act now (McGonigal, 2011).

In Tickle’s environment we could use a leaderboard in the way of position-
ing the youngster in question right in the middle between a better performing
youngster and a less better performing youngster (Chou, 2013a). This pre-
sentation is incredibly motivating as the youngster will eventually see the
youngster who used to be below him suddenly surpasses him.

Empowerment of Creativity & Feedback

In order to use this core motivator, the environment should include activities
and challenges that activate the youngster’s sense of creativity. According
to Chou, creativity is the evergreen formula to continually engage us at all
moments in our lives but is also the hardest core drive to achieve. On his
website (Chou, 2013b), Chou mentions different game techniques that could
be used for implementing this core drive, such as Boosters, Milestone Un-
lock, Choices, but these are less applicable in the Tickle environment because
Tickle is not a true game.

However, to realize this core drive, it is important to give the youngster
freedom in searching and finding a solution for the given challenges. In
such a scenario, the environment could provide the youngster with the basic
building blocks to begin the challenge. At the same time it is important to
provide the youngster with some useful feedback as he or she is performing
the challenge. Another way to achieve creativity is allowing the youngster to
create cards that can be made available to other users.

Ownership and Possession
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This core drive is based on the principle that if somebody owns something,
he or she wants to improve it, protect it, and get more of it.

Collecting cards is the mechanism used in Tickle to giving ownership to
its youngsters. Another way is providing a system of virtual currency in the
environment. When completing a challenge or a whole level, the youngster
could earn a certain amount of coins of that virtual currency. Yet another
recommendation is related to providing the youngsters with the possibility
to create their own cards already mentioned in the core drive Empowerment
of Creativity. Once the youngster reaches a certain level, he or she will have
sufficient knowledge of the concept of a card. The youngster could then
create own cards and provide it to Tickle’s playful learning environment in
order that other youngsters can collect those cards. This will also provide
ownership. Using one or multiple mechanisms will give the youngster the
feeling that he owns something, which will motivate him to improve it and
get more of it.

Social Influence

This core motivator also appears in the other models that we will consider
and therefore it wil be discussed in a later section in the form of motiva-
tion and ability. This core drive is based on the inevitable human desire to
connect and compare with one another.

Here, we consider the fact that a youngster may think about his social
status when making a decision. In section 3.3.3 we describe the idea behind
this core motivator in more detail.

Scarcity and Impatience

This core drive is based on the fact that we are more motivated to get
something that we are either unable to obtain immediately, or because it
is scarce.

Tickle’s environment could have a mechanism in which messages concern-
ing invites to challenges are carefully formulated to create a sense of scarcity
or to foster impatience (Goldstein, Martin, & Cialdini, 2008). Choosing a
proper formulation of the challenge may activate the sense of scarcity and
impatience. Perhaps, when the environment will make a new challenge avail-
able to the youngsters, this could be announced. For example: "In 2 days a
new challenge about . . . will be available for you to perform". In addition to
the activation of the sense of scarcity and impatience, this mechanism could
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counteract the feeling of abundance. This feeling is not very motivating to
our brains (Chou, 2013e). Having too many challenges available could result
in disinterest.

By simply placing a limit on something, people may become motivated
towards obtaining it. This is the nature of scarcity: by drawing the limits,
it draws us towards the limit (Chou, 2013e). For Tickle it means that we
could place a limit on the amount of challenges to be performed. However,
this limit should not make Tickle’s environment lose its key characteristics.
Therefore a balance should be found in which the sense of scarcity could be
activated by placing a limit on the challenges but does not necessarily limits
the behavior.

Unpredictability and Curiosity

The Tickle environment already deals with this core drive as the challenge
is only revealed when the player decides to collect the card. The card itself
should not provide too much information on the challenge but enough to
make the player curious. Unpredictability could be added by providing vari-
able rewards as recommended in the Hook Model (see section 3.3.2). There
might be information provided about winning a reward, getting extra points
or levelling up, but not in terms of the content of a coming activity or chal-
lenge. This way, the youngster will be curious about what will happen next
and this will make him or her wanting to complete the challenge or even the
whole level.

Loss and Avoidance

This core drive is based on the fear of losing something or having undesirable
events happening.

In the case of Tickle, this core drive can be implemented as follows. The
target user could lose cards already collected (or points collected) if he is not
active for a certain period of time, or he could lose the possibility to collect a
certain card if he is not performing the challenge within a certain time period.
Another possibility is that the youngster must collect a minimum amount of
points within a certain period of time in order to survive (i.e. keep) the level
he is in at that moment. Also, as suggested by Chou, the game mechanic
Evanescent Opportunity can be applied. An Evanescent Opportunity is an
opportunity that will disappear if the user does not take the desired action
immediately (Chou, 2013d). In Tickle this could be a card that will disappear
if the youngster does not directly decide to collect the card.
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Summary

Note that in our opinion, the first three core motivators, Epic Meaning,
Accomplishment & Development, and Empowerment of Creativity, are the
most positive core motivators. These core motivators may give the young-
ster the feeling that he or she is being a part of something and therefore
improvement grows using creativity. Along with the core motivators Social
Influence and Ownership & Possession, we believe that these core drives are
very powerful for the case of Tickle. This does not mean that the remaining
three core drives are insignificant. These are very powerful motivators, but
their effect may not be for the long-term. The use of these three core mo-
tivators, Scarcity and Impatience, Curiosity and Unpredictability, and Loss
and Avoidance, should therefore be concentrated in specific situations during
the card collection process.

3.3.2 The Hooked Model
The book Hooked describes a design pattern for building habit-forming prod-
ucts (Eyal, 2014). The idea is to connect a users’ problem to a solution with
enough frequency in order to form a habit. As mentioned, the Hook has
four parts: a trigger, an action, a reward, and an investment. As we would
like that using the Tickle environment becomes a habit for the youngsters,
we believe that this model is relevant for the Tickle research project. For
this reason, we discus how the different phases of the Hooked Model can be
supported in Tickle.

The Trigger Phase

The first part in the hooked process is the trigger. In order to engage a
youngster, we need a trigger to prompt the youngster to take action. In the
case of Tickle, this can be done by sending invitations. This is the external
trigger. This invitation could contain a button to start an activity in Tickle.
It is important that this button clearly states what will happen next. When
a youngster clicks on the button, he or she should already know what he or
she will do, which is e.g. subscribe to a Tickle group, or browse cards, or
receive some offers.

On the long-term, the youngster will immediately know the precise loca-
tion of the button to engage and start an activity. This means that when the
youngster feels the need to interact with Tickle’s playful learning environ-
ment, he or she will select the corresponding button with little or no conscious
thought. Thus, the information that the button presents is no longer impor-
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tant. It is the emotion, formed by an association in the youngster’s brain,
that dictates what he or she will do next, which should be being engaged in
Tickle’s playful learning environment and start a challenge in order to collect
the next card. This feeling good emotion should be Tickle’s internal trigger.

Note that it is not required to have both external and internal triggers.
It can be that an external trigger is sufficient for a certain product, though
Tickle as a digital platform can benefit from both types of triggers to engage
youngsters. Furthermore, we strongly recommend the use of internal triggers
since they are slightly more persuasive than external triggers as they create
an association in the youngster’s brain, which is very powerful to form a
long-term habit, as mentioned in the example above.

The Action Phase

Once the trigger presented the youngster what to do next, it is followed
by the action. It is here where the habitual behavior occurs. As mentioned
in chapter 2, the action is the simplest behavior done in anticipation of a re-
ward. Here, Fogg’s Behavioral Model (FBM) provides us with the likelihood
a behavior will occur. For Tickle, this action phase will include browsing the
cards and collecting cards. It is important to consider motivation and ability
in this phase in order to increase the chances for a certain behavior to occur.

The Reward Phase

After the action occurred, it is time for the reward phase. We already stressed
and motivated that variable rewards are of an important in a persuasive de-
sign, as variability causes people to focus and engage. This counts for Tickle
too. One or several of the three types of rewards must be included in Tickle’s
playful environment in order to activate desire. The moment and the size of
the rewards must vary in order to reinforce behavior. Increasing this vari-
ability during the whole process, will even manufacture more desire.

We discussed three types of rewards: rewards of the tribe, rewards of
the hunt, and the rewards of the self. The first reward type, reward of
the tribe (which is about seeking empathetic joy), is applicable in Tickle’s
environment. The environment might show who else is active at the moment;
how many of the youngster’s cards are collected by others, or which of the
cards collected by the youngster are also collected by other youngsters.

A reward of the hunt on the other hand is about searching for resources.
In Tickle the basic reward is the collection of a card, but this could also be
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complemented with collecting points where the number of points collected
could be variable. However, this type of reward can also be supported by
allowing the target user to browse (possibly in different ways) for cards until
he comes across a card that he would like to collect.

The third and last type of rewards is the reward of the self. These are
rewards that are intrinsically pleasurable. We believe that this reward could
be very powerful for Tickle, as it is about the search for mastery and control.
However, these are rewards that do not come from other people and are not
about material or information award.

The Investment Phase

The investment phase is the last phase of the hook model. Here, the aim is
to increase the likelihood of the youngster’s next pass through the hook. The
idea is to make sure that the value of Tickle’s environment to the youngster
gets appreciated more and more. As we see in today’s digital media, the
more data a user provides to a certain data app, the more he can do with it.
It means that the user invests with data in order to get a better service. For
example, the more cards are collected by the player the more Tickle could
unlock functionality. Also the performed challenges can be considered a form
of investment, as well as the creation of own cards.

Another aspect useful in this phase is the value of reputation. Tickle’s
playful learning environment could include a reputation mechanism in which
the youngster’s actions, challenges and activities are reviewed and evaluated.
These reputations should be accessible by other youngsters and therefore
the target user would be inclined to protect his reputation. Moreover, once
gained a positive reputation in an environment, one will not very likely leave
such an environment.

3.3.3 BJ Fogg’s Behavioral Model (FBM)
In this section, we look to Fogg’s Behavioral Model (B. J. Fogg, 2009) in
order to see whether we need to add extra elements to be in line with Fogg’s
theory.

Increasing Motivation

In the earlier explained Fogg’s FBM model, we saw that motivation plays an
important role in the process of persuasion. As explained, the aim is to cross
the behavior activation threshold by increasing several elements, including
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the user’s motivation. In order to understand the concept of motivation, a
framework with three core motivators was provided (see section 2.2.2). Of
these three core motivators, i.e. Pleasure/Pain, Hope/Fear, and Social Ac-
ceptance/Rejection, we believe that both the second (Hope/Fear) and the
third motivator (Social Acceptance/Rejection) are very useful for the Tickle
environment. The first core motivator (Pleasure/Pain) is less applicable to
Tickle’s environment since it results in a primitive response, rather than hav-
ing the user engaged in the environment with several interactions. This core
motivator is mainly used in activities related to self-preservations (B. J. Fogg,
2009).

In the Hope/Fear motivator, hope is the anticipation of something good
that will happen in the (near) future. On the contrary, fear is the anticipation
of loss. It is stated that this dimension, i.e. Hope/Fear, is more powerful
than Pleasure/Pain since it evidences in everyday behavior (B. J. Fogg, 2009).
Regarding the BJ Fogg’s FBM, we believe that hope is the most ethical and
empowering core motivator in the framework. We noticed that hope and fear
have long been powerful motivators in persuasive technology. For instance,
people are motivated by fear when they install virus software, and they are
motivated by hope when they join a certain community with other people of
similar ages, interests, etc. (B. J. Fogg, 2009). Hope may be an important
motivator for Tickle, as the nature of Tickle’s environment is to be a platform
where youngsters are challenged and where they can prove that they also
have capabilities, something that may be important for the self-confidence of
youngsters with school burnout or early school leavers.

Tickle’s playful learning environment should be perceived by the young-
sters as a community to connect and perform activities in a playful way. Espe-
cially the aspect of being a community could be very beneficial, as youngsters
will then be motivated by hope for being recognized within this community.

Moreover, we could provide an interesting idea for Tickle’s environment:
assuming the achievements of the youngsters are tracked, a youngster could
be presented a record of other youngster’s points and achievements on chal-
lenges he also completed. This has a positive impact on both sides of the
outcome of the comparison: if the other youngster’s points are higher, the
youngster will be motivated by hope to earn even more points in the future.
If his or her points are higher, the youngster will feel improvement and will
try to protect his or her status on Tickle’s environment.

As for the third motivator, which is Social Acceptance/Rejection, we also
look at the community that will be created by the Tickle environment. We



Relevant Persuasive Elements for Tickle’s Persuasive Model 44

live in a digital era in which people tend to stay connected with friends and
family using social networks. A lot of these social networks use mechanisms
to control its user’s social behavior. This is basically what this core motivator
stands for: it is based on social acceptance and social rejection. A lot of social
network users bear in mind their social status in the digital community. Users
are motivated to do a certain effort or investment in order to win in social
acceptance. The same counts for social rejection.

Therefore, this third motivator should also be included in Tickle’s envi-
ronment. Being part of a community is a powerful motivator, especially in
the digital era we live in. Therefore, we believe that supporting the concept
of a community in Tickle will be important.

Increasing Ability

According to Fogg’s FBM, we also need to make sure that the user has the
right level of ability to perform behavior. We can state that in general peo-
ple, and our target audience in particular, show resistance to learning since
it requires a certain amount of effort. For instance, providing a product that
require people to learn new things to be able to use it will fail (B. J. Fogg,
2009). As a result, we need to make the activity or action easy in order
to increase the ability of the user. This is fundamentally important for the
Tickle environment. Furthermore, since learning activities will be included
in Tickle’s environment, we also need to make sure these elements are not
difficult, but rather simple and enjoyable. This is in line with Mihaly Csik-
szentmihalyi’s Flow Theory, which not only controls the amount, but also
the difficulty of a challenge. There, it is stated that too much challenge in
an activity may lead to anxiety. Too little challenge may lead to boredom
(Nakamura & Csikszentmihalyi, 2014). This brings us to simplicity, which is
a crucial ingredient for our persuasive design.

We already described six simplicity factors, i.e. time, money, physical
effort, brain cycles, social deviance, and non-routine, which are crucial in
designing persuasive products. We can state that each one of them should
be considered in the design in order not to lose simplicity. In the next
paragraphs, we will consider the six simplicity factors, also called resources,
and relate them to the Tickle environment.

As designers of behavior change, we should seek to find what resource
is scarcest for our audience. It could be time, or the ability, or any other
discussed resource. In general, we can say that each person has a different
simplicity profile. In some cases, we will observe that people have more time,
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whereas some other people have more money. Some people can invest brain
cycles, whereas other cannot. Thus, we see that these resources vary individ-
ually. However, they can also vary by the context. When a resource varies by
the context, it means that a certain situation outside of the activity occurred
that influence the resource. For example, one may, at a certain moment, have
the time to perform a behavior. However, this person may find himself in
lack of time due to some delay beyond his control. Subsequently, he lost the
resource of time due to the context, which means that the behavior change
may not occur. We can now state that simplicity is not just about finding a
person’s scarcest resource. It is about finding a person’s scarcest resource at
a given moment in time, namely the moment a behavior is triggered.

Once we found the person’s scarcest resource, we can then focus on the
barriers to perform the behavior and reduce them. Doing this, it is stated
that persuasive succeeds faster when focusing on making the behavior sim-
pler instead of trying to pile on motivation. People often resist attempts at
motivation, but instead naturally love simplicity (B. J. Fogg, 2009).

We noticed that simplicity has different meanings based on a person’s
age. What simplicity means for a youngster is different than what it means
to a much older person. This is because both have different resources in
terms of the simplicity factors, i.e. time, money, . . . . Therefore we should
strongly focus on the meaning of simplicity for youngster between the age of
14 to 18.

We should investigate every simplicity factor and check its relevance for
the case of Tickle. This will help us determine what simplicity factors are
more important than others. The first simplicity factor to examine is time.
If a target behavior requires time and the user has lack of time, then the
behavior is not simple. As time may also be context dependent, in general
it is best to shape tasks and activities that do not take much of time to
execute, making the behavior in general more simple. We recommend to
consider time from the very beginning, when the youngster gets for the first
time in touch with the playful learning environment of Tickle. Assuming the
youngster needs to register and create an account, this process should not
take more steps than necessary. Nowadays registering on a digital platform
can be achieved in less than three clicks. As the youngster engages, this
process of simplicity should be maintained in the whole Tickle experience.

Another aspect with respect to time is to make the youngster aware of
the number of steps still to perform in order to complete the challenge, for
example: "there are 2 steps more to . . . ". This way, if time is suddenly the
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youngster’s scarcest resource, the sentence above may motivate him or her to
yet complete the challenge and collect the desired card since he or she knows
the actual number of steps coming.

A youngster may misjudge the time needed to complete a challenge that
requires displacement. It is therefore recommended to indicate the actual
time needed to perform and complete the given challenge. The youngster
will then be able to determine the possibility of performing the challenge
and depending on the other resources, the behavior change may occur.

We believe that the resource of time could be decisive, especially with the
involvement of a challenge that may require some more time as expected due
to displacements. To exclude the resource of time, Tickle’s environment could
provide the youngsters with the ability to complete the current challenge at
a later time.

Regarding the second simplicity factor, money, we can state that when
a target behavior costs money and at the same time financial resources are
limited, the target behavior is not simple. This simplicity factor is less rele-
vant for our playful learning environment, as there will be no costs involved
in order to use the environment.

The third discussed simplicity factor is physical effort. When a target be-
havior requires physical effort, it may not be simple. This factor is important
for our case. Our playful learning environment may contain activities or op-
erations that require the youngster to go to a certain place, such as a certain
building or location. Here, we need to carefully investigate elements that
could increase the physical effort. Such an element could be the distance the
youngster will have to bridge, but also possible routes and transport manners
for this factor.

The Tickle playful learning environment may introduce a mechanism in
which challenges that require displacement are selected based on the current
location of the youngster. Given that current location, the environment
provides the youngster with the next location-based challenge that is located
within a certain radius. Using such a mechanism, the youngster will never be
presented a location-based challenge that is too far from the current location,
decreasing physical effort and making the displacement easier.

Required brain cycles is another simplicity factor we explained earlier.
A target behavior might not be simple if we require the user to think too
hard. On the contrary, some people are very good at thinking and like



47 CHAPTER 3. Applications to Tickle

to be challenged. However, given our target audience, we should be very
careful with this matter. In general, we should avoid activities that can be
experienced by the youngsters as difficult. Instead, activities and challenges
should be made simple and clear. In addition, the playful factor of Tickle’s
environment contributes to this manner.

The simplicity factor, called social deviance, is when someone goes against
the social norm. This might prevent the target behavior happen. The playful
learning environment of Tickle may contain an activity that challenges the
youngster to execute an action in which the user might experience difficulties
since there is a social price to pay, e.g. because the activity is not done in his
or her social environment or because the user thinks that others will laugh
at him. Therefore, we need to be careful in selecting activities. We should
not provide activities for which the youngster has the feeling that there is a
social price to pay.

The last simplicity factor is non-routine. When a behavior is done over
and over again, it is experienced as simple. A non-routine behavior may be
perceived as difficult. Subsequently, people will often stick to their routine
in order to find simplicity. This does not mean youngsters should not be
challenged to perform non-routine actions. But considering this simplicity
factor it means that we should build up this experience step by step.

For example, there might be two successive activities that contain more
or less similar actions to be carried out by the youngster. At the end of the
second activity, an additional challenge could be added in order to prepare
the youngster for the next challenges. Here, the current challenges as well as
the next challenges will be perceived as simple by the youngster. At the same
time the youngster is challenged by some additional actions as a preparation
for the upcoming activities or levels. This implies that we should carefully
consider the order in which the challenges are offered to the user.

The Trigger

Besides de importance of these simplicity factors, we also need to investi-
gate the use of triggers in the case of Tickle. In section 2.2.2 we described
several types of triggers (sparks, facilitators, and signals). The importance
of a trigger is that it is recognized and associated with the target behavior.
Important to note is that a trigger should be presented to the youngster at
a moment when he can take action. Therefore, we must seek to design an
appropriate use of triggers.
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Since Tickle will use a device such as a computer or a mobile phone,
triggers can be applied in a very direct way. As we use interactive technology,
it is easy for the user to receive a trigger and perform the target behavior
immediately. Note that this is not possible with traditional media such as
a TV or newspapers, as the user then needs to change his context in order
to perform the target behavior. This is the power of interactive technology.
As designers of persuasive technologies, we need to take advantage of the
possibilities interactive technology is providing us.

For instance, social networks such as Facebook and LinkedIn use email
notifications to tell its user that he has been tagged in a certain post. The
user can immediately click on a link in that email or notification to view the
post. He is not required to change his context in order to perform the target
behavior. It is this kind of trigger-behavior coupling that has never before
been so powerful. Additionally, smartphones are becoming more and more
context aware, resulting in the fact that the trigger-behavior coupling can go
beyond what is possible on a desktop.

We must make a distinction between sparks and the other type of triggers.
Fogg states that recipients will be most tolerant to triggers when they are
signals or facilitators (B. J. Fogg, 2009). Sparks on the contrary may annoy
the recipient because they seek to motivate and do something the user did
not intend to do.

A youngster may receive an invitation in an email to join the community
of Tickle’s playful learning environment. Providing a link that redirects the
youngster to the application in order to sign up, makes the whole process
simple. Accordingly, the ability has increased.

Summary

In this section we discussed BJ Fogg’s Behavioral Model (FBM). As a result,
we identified certain elements that could be interesting to the realization of
a persuasive model for Tickle. As for the motivation, we selected two core
motivators: Hope/Pleasure and Social Acceptance/Rejection. For the abil-
ity, we concluded that the activity or action must be easy to perform. This
led us to the six simplicity factors we discussed. Finally, we mentioned the
importance of a trigger and the form in which it should be presented to the
youngster.
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3.3.4 Cialdini’s Science of Persuasion
Another model we discussed in chapter 2 is Cialdini’s Science of Persuasion
(Cialdini, 2001). This model contains six principles for behavioral change.
These are: Reciprocity, Scarcity, Authority, Consistency, Liking, and Con-
sensus. We will further discuss each principle in relation to Tickle.

Reciprocity

The first principle, Reciprocity, is in our opinion a useful principle for Tickle.
This principle means that people in general tend to give back to others the
behavior or service that they have received before. The most important as-
pect here however, is to be the first to give. The environment of Tickle could
start with providing some cards without the need to collect them first. This
may increase the willingness of the target user to start collecting other cards.

Scarcity

Scarcity is the second behavioral change principle. It means that people
want more of the things they can have less of. This principle and its possible
applications in Tickle’s environment has already been discussed in section
3.3.1.

Authority

The third principle is Authority. People get inspired by credible, well-
informed people. We might think that this principle is less applicable in
Tickle’s environment. However, it could be useful to allow to add inspiring
elements to cards. For example, a card might include a story of a famous
person that already performed the challenge or a related challenge. This can
inspire the youngster and subsequently convince him to collect the card.

Consistency

In general, people tend to be consistent with those things they have already
said or done. Therefore, it might be interesting to show the youngster related
activities that he already did in the past or to take a stand. Once a stand is
taken, a natural tendency is activated to behave in ways that are consistent
with the stand.

Liking
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The next principle is Liking. People tend to like other people that are sim-
ilar. In the context of Tickle, we need to look for areas of similarity that
the youngsters share. Having this information, Tickle’s environment should
present a way to see similar users along with their interests and achieve-
ments. This may activate the user in order to perform additional actions or
activities.

Consensus

The sixth and final principle is Consensus. This principle interfaces with
the fifth principle, which is Liking. As mentioned, the presentation of inter-
ests and achievements of other similar youngsters may influence the user in
determining his or her behavior. Pointing to other’s actions and achievements
is a powerful tool in persuasive design.

3.3.5 Conclusion
Different elements were considered for the design of an effective persuasive
model. In this chapter, we started by identifying the requirements and con-
straints that are related to our target audience. Next we discussed the ethical
aspects related to the use of persuasion in the context of Tickle and con-
cluded that the use of persuasion is ethically acceptable. Next, we analyzed
the different frameworks and models relevant for our persuasive model and
identified several elements that can be applied in Tickle’s playful learning
environment and described ways to implement them in Tickle. An overview
is given below.

Persuasive element Possible way for implementation
Narrative Game Mechanic Provide context on the fact that

the goal is to collect as many
cards as possible within the com-
munity to which the youngsters
belong.

Elitism Game Mechanic Introduce competition between
groups.

Beginner’s Luck Game Mechanic Provide the youngster some spe-
cial card giving him or her the
feeling that he or she is special.

Meaning Address the youngster personally
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Balance in simplicity Challenges should not be too easy
but also not too difficult.

Achievement and Development Show information about the
youngster’s achievements.
Provide the youngster the possi-
bility to achieve short-term ac-
complishments.
Use levels for collecting cards.
Provide the ability to compare
the number of completed chal-
lenges of the current week with
those of last week, or with the
number of challenges done by
peers.

Empowerment of Creativity and
Feedback

Provide basic building blocks to
begin a challenge.
Provide the youngster with some
useful feedback while performing
a challenge.

Ownership and Possession Provide a system of virtual cur-
rencies which a youngster could
earn.
Allow the youngster to create
cards and make them available to
other youngsters.

Scarcity and Impatience Carefully formulate invitations to
give a sense of scarcity or to foster
impatience.
Place a limit on the amount of
challenges available in a given pe-
riod of time.

Unpredictability and Curiosity Provide variable rewards.
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Loss and Avoidance Losing collected cards when the
youngster is not active on the en-
vironment for a certain period of
time.
Losing the ability to collect a spe-
cial card if not completing a given
challenge within a certain time
period.
Collecting a minimum amount of
points in order to survive (i.e.
keep) the current level.
Disappearing card when not di-
rectly deciding to collect it.

Trigger Send invitations to start a chal-
lenge.
Provide a direct link in the invi-
tation.

Reward Show who else is active at the mo-
ment.
Show how many cards were col-
lected by other youngsters.
Complement collecting cards
with collecting variable points.
Allow the youngster to browse for
cards.

Investment Unlock functionality when more
cards were collected.
Include a reputation mechanism.

Social Influence Support the concept of a commu-
nity in Tickle.
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Ability Provide a fast registration pro-
cess.
Make the youngster aware of the
number of steps still to perform.
Indicate the actual time needed to
complete a challenge.
Provide the ability to complete a
challenge at a later time.
Challenges requiring displace-
ment should be selected based on
the youngster’s current location.
Do not provide a challenge that
gives the feeling of the existence
of a social price to pay.
Carefully consider the order of
the challenges.

Reciprocity Start by providing some cards
without the need for collecting
them.

Authority Allow to add testimonials into the
cards.

Consistency Show the youngster the chal-
lenges he already did in the past.

Liking Present a way to see similar users
with their interests and achieve-
ments.

Table 3.1: An overview of identified persuasive elements
for Tickle

Based on these techniques, a persuasive strategy should be designed for
Tickle. In figure 3.1 we show Tickle’s persuasive model map that was created
in order to have an overview of the different persuasive elements of which
Tickle’s persuasive strategy should be composed.
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Figure 3.1: Tickle Persuasive Model Map



4
Towards a Tickle Persuasive

Strategy

4.1 Introduction

The previous chapter we have identified different ingredients for a persuasive
strategy for Tickle. To come to an effective persuasive strategy, these ele-
ments need to be combined and integrated into the Tickle card environment.
Because the cards form an important aspect of the learning environment, we
believe that in addition to the persuasive techniques we identified, we should
also consider the way the cards are presented to the user in the persuasive
strategy.

To be able to experiment with different presentation strategies, we devel-
oped a simulator. In this chapter, we firstly describe this simulator (section
4.2). Next, we explain different possible presentation strategies and how this
simulator can be used for experimenting with those different presentations as
part of a persuasive strategy (section 4.3). Finally, we present a first overall
persuasive strategy for Tickle (section 4.4). We conclude the chapter with a
summary (section 4.5).
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4.2 The Tickle Simulator
Tickle’s playful learning environment will contain cards containing learning
activities and challenges to be performed by the youngsters. Once a challenge
is completed, the youngster can collect the associated card. In principle, a
large set of cards should be available to the youngsters. In order to be able
to easily experiment with the presentation of such large card set and to allow
to investigate the impact of different ways of presenting and offering cards,
we developed the Tickle Simulator. This simulator generates different cards
based on a finite set of information for every part of the card. This simulator
is also useful to allow to experiment with different persuasive strategies for
our set of persuasive techniques identified.

Since the simulator generates cards that show diverse information, we
created data sets for each part of the card. The data used in the simulator
relates to different locations showing information about the given region.
Figure 4.1 shows an example of a used data set.

Figure 4.1: Data set in the Tickle Simulator
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In the course of creating a card different elements need to be gathered.
This data is stored in several files as data sets. Every card has several parts
of information. In terms of data storage, we created a data set for every part
of information that can be represented on a card. These data sets are in the
form of JSON files that are supported in the ReactJS environment in which
the Tickle Simulator was developed.

It means that data sets were created that relate to the title or the descrip-
tion. This way, when using the simulator, an obvious distinction can be made
between all the generated cards. It resulted in a practical representation of
how the card could be represented in Tickle’s playful learning environment.

We mentioned that several data sets were created. Below is an overview
of data sets created in relation to their part on the card:

• A JSON file for descriptions of a card;

• A JSON file for mapping with the selected tags;

• A JSON file for mapping with the corresponding title;

• A JSON file that contains the card’s metadata, such as the ID and
type.

4.3 Persuasive Presentations
Tickle cards will form the basis of the playful learning environment. Cards
will be collected by the youngsters after a small learning challenge has been
completed. In order to stimulate the youngster to continue to collect cards
(and thus perform learning activities), we believe that it is important that in
addition to the persuasive techniques we identified for the Tickle environment
in Chapter 3, we should also consider the way the cards are presented. This
means that in our persuasive strategy we will also take into account the fact
that Tickle’s playful learning environment will consist of several forms of
cards that can be collected.

We discuss two ways to implement a persuasive presentation in Tickle,
on the level of an individual card (section 4.3.1) and on the level of the
presentation of the card sets (section 4.3.2).

To explain the idea’s we start by giving an example of a Tickle card (as
generated by the simulator). Such an example is shown in figure 4.2. The
starting point of the card is the title, followed by tags (e.g. art and culture),
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a picture, and other components that contain information, like a description
and some media.
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Figure 4.2: A Tickle card generated by the simulator
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4.3.1 Persuasive Presentations of a Tickle Card

Adapting the card presentations

Taking into account the extracted persuasive elements in chapter 3, a mech-
anism could be implemented in which the card changes its presentation de-
pending on the achievements of the youngster. Tickle’s cards could be showed
in different colors, each color with a given meaning. Perhaps the earlier men-
tioned levels can be expressed by the presentation of the cards. The higher
the level, the more fancy the presentation of the card could be.

As the cards change, it is important to bear in mind the overall design of
a card and the elements that show information. For example, the position of
the title, the position of the page and the position of the description should
stay the same. This is in order not to confuse the youngster. Since the
card is to be collected, the information and its design should be clear to the
youngster and at the same time appealing.

Designing own cards

At a certain level, the environment could make it possible to the youngster
to design a Tickle card. This possibility is not just about creating own cards,
but also having the tools to design it the way the youngster wants, within a
given set of design principles. For this a template could be used where the
youngster can enter the title, followed by the rest of the card’s components:
one or more tags, upload or select a picture from a given collection, and
provide the card with a personalized design.

In relation to the possibility of designing own cards, a youngster could
also be provided with the possibility to create a new tag. In first place, the
obvious reason to create a new tag is because the new card does not relate
to the available set of tags. In addition, the possibility to create new tags
will result in a broad and diverse collection of Tickle cards.

This card creation functionality can result in three benefits: first, the
youngster will feel he owns something as he created and designed a card.
Secondly, the youngster will feel fulfilment as a result of the ownership feeling.
Finally, as the youngster invested his or her time to design a card, he or she
will have the feeling to protect and improve that card (Eyal, 2014).
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Figure 4.3: A Tickle card
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Regarding this aspect, the environment should consider certain rules when
providing the youngster with the ability to design own cards. Perhaps the
youngster could select a picture of a given selection of pictures, the same as
he or she can select one or more tags for the new card. This will not only
draw borders of how a Tickle card is designed and avoid proliferation, but it
will also guide the youngster during the process of the design.

Personalized cards in the Simulator

The simulator of Tickle already generates cards with a certain design (see
figure 4.3). For the adaptation of the card presentation, we could im-
plement a functionality in which the generated card adapts to a given design
during the simulation. This will help us understanding the impact of pre-
senting cards with different designs.

The proposed aspect of designing own cards could also be implemented
in Tickle’s simulator. This will help to understand what parts of the Tickle
card we should consider when providing the youngster with the possibility
to design own cards.

4.3.2 Persuasive Presentations of Tickle Card Sets
In figure 4.3, we also see that each card has one or more tags. In the Tickle
simulator we worked with 11 tags:

• Architecture

• Art

• Culture

• Education

• History

• Library

• Nature

• Recreation

• Sports

• Tourism
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• University

Locking tags

Regarding these tags, one could implement a structure in which at the be-
ginning, most of the tags are locked. As the youngster is making progress by
performing challenges and collecting cards, locked tags could get unlocked.
This process should be visually supported. Note however that we need to be
careful with such a system. When the youngster manages to unlock all the
tags, it can give him or her the feeling that the challenges on Tickle’s playful
learning environment are all done, which in fact is not correct. Therefore,
we need an effect that can counteract this idea.

This can be done by making sure that, once all tags are unlocked, another
challenging mechanism comes in action. For example: "You will be able to
. . . once all tags are unlocked". This is the concept of the reward, which will
motivate the youngster and let him think what he might find the next time
he engages with Tickle’s environment. Note that the tags we used in the
simulator are for testing purposes, i.e. for simulations. This set may change
or can be extended in order to form the final set of tags for Tickle’s playful
environment.

Displaying by tag

Tickle’s environment could have a mechanism in which the youngster is pro-
vided with the possibility to select a challenge based on a tag of the card.
Perhaps the youngster notes that the cards he or she collected so far are
from a limited collection of tags and prefers to expand his collections. In this
case, the youngster will be motivated to further collect cards knowing that
the card that will be collected will be of a certain preferred tag.

Presenting Card Sets in the Tickle Simulator

The aspect of locking/unlocking tags can easily be done in Tickle’s sim-
ulator. In fact, after the development of the simulator, we generated cards
based on a limited collection of tags. This was done by excluding the rest of
the tags while generating a card (see figure 4.2, with tags art and culture).
This could be assumed as the first part of the aspect, whereas the second
part takes place in Tickle’s environment as the youngster makes progress and
manages to collect many cards from a certain tag.

The aspect of displaying by tag is similar to the locking of tags and
can therefore easily be supported by the Tickle simulator.
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4.4 A First Persuasive Strategy

In this section we describe a proposed persuasive strategy for Tickle’s playful
learning environment in terms of a process. We first define our strategic
objective. Next, we describe the different steps of our proposed process
that begins at the starting point where a youngster will be triggered to be
involved into Tickle’s playful learning environment and should be motivated
to complete a challenge and collect a card.

4.4.1 Strategic Objective

To establish an effective strategy it is essential to formulate the strategic
objective. Such a strategic objective is a long-term specific goal with a clearly
stated outcome (Quezada, Cordova, Palominos, Godoy, & Ross, 2009). In
the case of Tickle, the strategic objective it to activate the youngsters and
keep them using the Tickle environment.

4.4.2 Persuasive Process

The persuasive process consists of the following steps:

Step 1: Inviting the youngster to Tickle’s playful learning environ-
ment

The first step in our process of persuasion is involving the youngster
in Tickle’s playful learning environment. This can be done with an
external trigger, such as sending an invitation to register on Tickle’s
environment. Once the youngster clicks on the invitation, he should be
able to easily register on the environment.

Immediately after registering on the environment, a guide should be
presented in which the most important aspects of the environment are
explained, such as collecting cards, performing challenges, etc. This is
called the Narrative Game Mechanic. As the youngster is registered
on Tickle’s playful learning environment, he can perform a challenge at
any time and collect a card.

Step 2: Inviting the youngster to perform a challenge
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The next step is to provide another trigger to stimulate the youngster to
perform a challenge in the environment. Such a trigger could be a push
notification, since the youngster is already known on the environment.
Here, the aim is that the youngster will take the step to perform a
challenge and collect a card. The goal is that on the long-term, such
an external trigger is not needed anymore because it is replaced by an
internal trigger.

If the youngster does not react on this trigger, the environment could
present the youngster a card that can be collected without performing a
challenge. Here, it is important that the youngster has to take an action
in order to collect the free card, e.g. by going to the environment and
actually select the card, instead of immediately storing the card on his
record. In addition, the card to be given should be properly selected to
catch the interest of the youngster.

Step 3: The process of performing challenges and collecting cards

In this phase we should try to create a frequent engagement of the
youngster with the environment. Because it is then when the likelihood
of forming new routines increases (Eyal, 2014).

As the youngster performs a challenge, he will be rewarded by a card.
However, the card is not the only reward of Tickle, since collecting cards
is the continuation of each challenge. This means that in addition to
collecting a card, a variable reward must be implemented. Table 1 in
chapter 3 shows several examples of such variable rewards. The place
of such variable reward will vary in the process. It could be the type
of card to be collected, or the comparison of achievements and points.

When the youngster does not collect many cards, there are 2 paths that could
be followed.

• The first path is that of scarcity. This could be used to activate
behavior change and may activate the sense of scarcity and urgency of
the youngster (Goldstein et al., 2008). As mentioned, it can be applied
on both the types of cards to be collected as well as the number of
challenges than can be performed in a given period of time.

• The other path is that of loss and avoidance, where the youngster
may lose collected cards or points.
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Note that some of the elements and game mechanics we detailly described
in chapter 3 are not situation-based, i.e. they can be used constantly during
the process of performing challenges and accordingly collecting cards. This
taking into account the balance between abundance and scarcity. Within
the process, there could be moments of abundance of challenges to perform,
and after a while a scarcity of challenges or cards to be collected. This way,
after a moment of abundance, the feeling of scarcity will crawl up again,
with new targets in challenges that the youngster cannot obtain yet (Chou,
2013e).

Figure 4.4 visualizes the roadmap followed to persuade a youngster to use
the Tickle environment and to turn it into a habit. Phase 1 and 2 is realized
by step 1; Phase 3 is covered by step 2. On a longer term this external
triggering should result in Phase 4. Phase 5 and phase 6 are covered in step
3.

Figure 4.4: Tickle’s Roadmap to hook youngsters on Tickle
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4.5 Summary
An effective persuasive model allows for the design of a first persuasive strat-
egy. In this chapter, the Tickle Simulator that is developed to allow to
experiment with different persuasive techniques, especially persuasive pre-
sentations, was introduced. Next, we explained persuasive presentations in
relation to a Tickle card and card sets. Finally, we described the design
of a first persuasive strategy for Tickle in terms of a process that includes
fundamental persuasive steps and taking into account the aim of Tickle.
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5
Evaluation and results

In this chapter the evaluation of our persuasive strategy will be discussed.
The purpose of this evaluation is to perform a first verification whether the
different elements from the proposed persuasive strategy would be acceptable
and effective for our target audience. It is argued in the literature that a
pilot study is a useful tool to gain some first insights about how effective the
described persuasive strategy could be. Pilot studies are often performed to
gain insights in the feasibility of a given process or project, by performing a
small scale study (Lazar, Feng, & Hochheiser, 2017).

The purpose of the evaluation is to gauge the opinion of potential Tickle
users on the use of the different elements of the proposed persuasive strategy.
The purpose is also to identify the elements that are most important to the
facilitation of Tickle’s persuasive strategy. To achieve this, a user study has
been set up and a questionnaire has been composed. Section 5.1 describes
the setup; section 5.2 explains the methodology, and section 5.3 gives the
results. This is followed by a discussion (section 5.4)

5.1 Setup
To perform this evaluation, a user study with 7 participants was conducted.
The age of the participants was between 14 and 18 years, corresponding with
the target audience of Tickle. Also, 3 out of the 5 participants were ESL
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youngsters at the moment of the study.

The study was performed in a closed setting and with the presence of an
evaluator.

5.2 Methodology
The participant first received an in-depth presentation of the context. Then,
the participant was invited to fill out a questionnaire. This was followed
by an open discussion. In this way, the user evaluation was divided in two
phases. As some participants speak Dutch and other speak French, both
the in-dept presentation as well as the questionnaire were provided in the
corresponding languages.

5.2.1 Explanation and presentation
The participant received a clear description of Tickle’s playful learning en-
vironment in the form of a presentation. This presentation was done from
a youngster’s perspective and without going into the persuasive character of
the system. Since the card forms a fundamental part of the environment,
we also provided the participant with some cards that were generated by the
Tickle simulator. It was explained that they should not only pay attention
to the design of the card, but also keep in mind that the long-term purpose
was to collect these cards after completing the associated challenge on the
platform.

This phase took place individually in order to provide each participant
with enough contextual information, in the proper language, and to give
enough room for further questions. Then, the participant was given some
questions to evaluate if he understood the context of Tickle (see next section).

5.2.2 Questionnaire and discussion
After the explanation, the participant was invited to fill out the question-
naire. Afterwards the participant was provided with the freedom to critique
the matter in an open discussion session.

A set of statements was used to measure the opinion of the participant
for different aspects of Tickle and its persuasive strategy. The participant
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had to rate the statements on a scale from 1 to 5 (1 = strongly disagree; 5
= strongly agree).

The focus of the first set of statements is on assessing whether the par-
ticipant had a good understanding of Tickle after the explanation. This was
measured by the following statements:

• In order to be active on Tickle, I need to use a mobile phone

• I understand the role of the Tickle card in the whole process

• I understand the role of a challenge in the whole process

• It is clear to me what will happen if I complete a challenge

The second set of statements concerns the proposed persuasive strategy by
evaluating it from different angles:

Time-oriented persuasion

• I would be demotivated if the registration process takes too much time
before I can enter the environment

• A registration process should not take more than 3 minutes

• A small and clear explained purpose of a challenge will motivate me
even more to complete the challenge

• When performing a small challenge I prefer to be able to complete the
challenge in the same session

• It is important for me to be able to follow up on my challenge later if
I cannot complete it at this moment

Social-oriented persuasion

• Having a feed on the platform on which I can browse for other’s achieve-
ments is important for me

• I prefer to be able to relate my scores and achievements to other user’s
on the platform

• It is important for me to compare my achievements with my friend’s

• It is important for me to be able to communicate with my friends
through the Tickle platform
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• A scoreboard will motivate me to surpass the youngster above me

Achievement and improvement-oriented persuasion

• It is important for me to be able to follow-up my scores and achieve-
ments on the environment

• It will motivate me if I have something on the platform that I created
and can be used by other youngsters

• Playing with levels on Tickle’s platform will motivate me to pursue
higher levels

• I would like to have a challenge in which I can build something on my
own, such as my own Tickle card

Open discussion

• What do you think of a daily overview of your achievements, such as
the challenges you have performed or the cards you have collected?

• Do you want your achievements to be compared with those of other
youngsters?

• What do you think about designing your own Tickle cards in the envi-
ronment?

• How do you feel about a challenge in which you can help other young-
sters?

5.3 Results
In what follows the results of the evaluation will be given. To check the
consistency of the participants’ answers, some of the questions were rephrased
and also included in the questionnaire. No inconsistencies were found in the
results for the questions that were rephrased.

The first set of questions was related to the use of digital media and
mobile phone and the youngster’s school attendance. All participants stated
that they use digital media and a mobile phone multiple times a day. Four
youngsters left school, i.e. ESL, and the remaining three participants still
attend school at the moment of the evaluation.
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On the first questionnaire that was taken after the presentation, the av-
erage result was 4,3 on the Likert Scale. These questions focus on the under-
standing of the concepts of Tickle’s playful learning environment. See figure
5.1 for the results.
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Figure 5.1: Box plot representation of the answers on the presentation ques-
tionnaire
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In the second questionnaire the focus was on time-oriented persuasion.
Here, the average score is 3.6. Figure 5.2 shows the results regarding this
questionnaire.

The next questionnaire, with a focus on social-oriented persuasion re-
ceived an average score of 3.5. A box plot representation of the answers
provided for this questionnaire is shown in figure 5.3.
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Figure 5.2: Box plot representation of the answers on the time-oriented per-
suasion questionnaire
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Figure 5.3: Box plot representation of the answers on the social-oriented
persuasion questionnaire
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The last questionnaire, which focusses on achievement and improvement-
oriented persuasion received an average score of 4.1 on the Likert Scale.
Figure 5.4 shows the boxplot representation.
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Figure 5.4: Box plot representation of the answers on the achievement &
accomplishment-oriented persuasion
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Regarding the four open questions, most participants answered that they
would like to have a daily overview of their achievements, because they can
then follow up their activities in the environment. On the question whether
achievements should be compared with those of other youngsters, more than
half of the participants replied positively.

The third open question relates to ownership with respect to designing
own Tickle cards. Here, all participants showed interest in designing such
cards on the environment and make these available for collection by other
users. Finally, the last open question focusses on social influence & relat-
edness. Again, also here a majority wants to be involved in a challenge in
which they can help other youngsters.

5.4 Discussion
The results of the questionnaire that was filled out after the presentation tell
us that the participants had the feeling that they had a good understanding
of Tickle’s playful learning environment. The extra time that was made
available after the presentation to offer room for further questions contributed
to this.

The Time-Oriented Persuasion (TOP) achieved a relative good score (av-
erage of 3.6). We think it is mainly because processes that take more time
than necessary may demotivate the user. Especially questions related to the
time of registration received a convincing result.

The questionnaire regarding Social-Oriented Persuasion (SOP) received
an almost similar score (3.5) as the TOP questionnaire. Questions that are
related to comparisons between user’s achievements scored very well, along
with the question about the presentation of a scoreboard in the environment
to motivate the user surpass the user above him, which received the best
score.

Finally, the Achievement and Improvement-Oriented Persuasion (AIOP)
questionnaire had the best score (4.1) of the four questionnaires. It shows
that the use of levels, ownership in the form of designing own cards, and
achievements in general are concepts that matter for youngsters to engage
them in a community such as Tickle’s.

In addition, we noticed a slight difference in the answers of ESL young-
sters compared to the answers of youngsters that still go to school. The
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biggest differences were noticed in the answers on questions about social
aspects, in which ESL youngsters show more interest in being able to com-
municate through the environment and having the possibility to compare
own achievements with other youngster’s achievements. The questionnaire
in which no line can be drawn between the answers of both categories is the
AIOP questionnaire.

We also noticed that the participants were very devoted for participating
in this evaluation. Despite the fact that these youngsters are ESL or in a
phase that might result in being ESL, the youngsters showed enthusiasm
and have a high reasoning ability. We believe that with enough motivation,
these youngsters could achieve high marks in education. This is promising
for Tickle, as this behavior could contribute to reaching Tickle’s aim.

This pilot study provided us with useful information that show that the
fundamentals of our proposed persuasive model could be a very powerful
tool for Tickle. The result is encouraging because satisfying scores were
obtained indicating what the proposed elements are applicable for Tickle’s
target audience. Of course further studies will be needed to confirm the
findings.
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6
Conclusion

6.1 Introducion
This final chapter concludes the dissertation by reflecting upon the work
done for the design of a persuasive model for a playful learning environment,
i.e. Tickle, and how an effective persuasive strategy could induce behavior
change.

6.2 Summary
We started the thesis with a quote by philosopher John Dewey: "The goal of
education is to enable individuals to continue their education". This saying
tells us that education is a process that should continue throughout the life
of an individual. Education holds the key to a youngster’s future, as it builds
the foundations a youngster will rely on. It will enable the youngster to grow
up in a strong, convincing, and successful way. Therefore, the way upon
which education is brought to a youngster is of great importance.

Today’s digital media and modern technologies enable us to further in-
novate regarding education and learning. In Tickle’s playful learning en-
vironment, it is aimed to achieve this by using a playful environment in
combination with the principles of persuasive technologies and gamification,
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to increasing the intrinsic motivation and learning capacity of a youngster.

We live in a world full of persuasion. We are surrounded by attempts to
change our behaviors, but we are not always aware of this. We believe that
habit-forming technology can be used to help people live happier, health-
ier, engaged, and more productive lives. Especially for our target audience,
youngsters with school burn out, we should apply a persuasive strategy in
such a way that the users (i.e. the youngsters) are not aware of the fact
that the environment is trying to persuade them to learn. Furthermore, we
should use the persuasion in an ethical way and based on persuasion tech-
niques that will be effective for our target audience. Only in this way, we
can develop a platform for youngsters that they can use to enrich themselves
with knowledge initially beyond their reach.

The first step of this work consisted of investigating related models and
existing persuasive technologies. Some aspects were found to be interest-
ing for Tickle. From the information we gathered during this research we
extracted useful elements for the Tickle’s case on which we would later on
build our persuasive strategy. We opted to do this by describing the extracted
elements in relation to the different aspects of Tickle’s playful learning en-
vironment. For this purpose, we provided detailed descriptions on how the
platform could use these persuasive techniques. This analysis part was fol-
lowed by the design of a first persuasive strategy for Tickle, describing a
process on how to combine the different techniques in a coherent strategy.

In addition to the elements extracted from our literature study, we also
propose the use of persuasive presentations. We also describe the Tickle
Simulator that we developed and which will allow us to experiment with
different persuasive strategies in the future. Next, an evaluation was con-
ducted to verify the validity and the acceptability of different elements of the
persuasive strategy by the target audience. Most elements received a good
score, giving a first indication that they could be effective. In addition, the
evaluation shows which aspects of the strategy are of more importance than
other aspects.

6.3 Limitations and Future Work
Despite the fact that the evaluation showed good results, the performed eval-
uation has its limitations. Only 7 participates were involved and no working
system was available that the participants could use before giving their opin-
ion. In order to evaluate the actual effect of the persuasive strategy and the
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model in general on the target audience, the proposed strategy should be im-
plemented in the environment and tested in a more large-scale experiment.
Before doing this it could however be useful to first experiment a bit more
with the proposed techniques by means of the Tickle Simulator as proposed
in Chapter 4.

Although, we carefully analyzed the existing literature, it is also possible
that we missed some relevant persuasive techniques while doing this literature
study, and that we did not withdraw elements that could be relevant for the
Tickle environment and its target audience. To check this, it would be good
that peers review the work.
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