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ABSTRACT

Some children in the first and second grade of middle
school are not motivated enough during PE class. This
report shows a case study consisting out of four design
iterations to persuade children in becoming more engaged
in PE class. In these iterations the focus lies on the use of
various persuasive design theories and frameworks. It turns
out that it is very difficult to create a design intervention
that works with the complex social context of the first two
years of middle school. In order to know whether the
intervention works it will have to be tested it in the real
context. Also taking the teacher's perspective within the
concept into account will increase the depth of the
intervention as they are a big stakeholder in the case at
hand.
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INTRODUCTION

The first and second year of middle school are considered
to be very turbulent years in terms of adolescent
personalities and attitudes in the middle of their puberty. In
order to get a better understanding of the underlying
problem, the designers looked into the SLO publication
database.
Research and analysis done by SLO (Stichting
Leerplanontwikkeling Nederland) and the Mulier Institute
states that there is actually not a big problem in terms of PE
participation in the Netherlands and also not in the first and
second grade of middle school. Overall, PE teachers grade
the quality of the PE curriculum with a 7,6 (on a scale of 1
to 10) [5] SLO found that the groups that suffer from a
higher threshold for PE participation are adolescents with
low self esteem and adolescent girls. Secondly, the
likeability of the PE teacher plays a big role in the way the
students perceive PE to be a positive or negative
experience. According to Brouwer et al. (2015), “In
contrast with primary education, in secondary education the
PE lessons are taught by first degree teachers” (p. 29). [6]
Lastly, another part of the problem lies in the lack of PE
equipment and facilities. Over 45 percent of the schools in
the Netherlands claim to have too little facilities to properly
teach PE at their school. According to Brouwer et al.
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(2015), “A considerable part, 45% of the schools
communicate that they don’t have enough accommodation
for sport. 17% has insufficient inside accommodation for
sport, 18% has insufficient outside accommodation and
11% has insufficient inside as well as outside
accommodation” (p. 29). [6]
Within this paper the designers propose a solution to get
first and second years students of middle school, more
engaged in, and potentially also outside of PE class. The
solution is constructed through four iterations and the use of
various persuasive design theories and frameworks. The
first iteration is a vending machine was designed that makes
the user engage in physical activity to win points that they
can use to buy snacks. In the second iteration students can
subscribe for a wider range of PE activities, which makes
PE class more appealing due to personal choice. For these
first iterations the Trans-Theoretical Model [2] and the
Elaboration Likelihood Model [3] were used. In the third
iteration the students are divided into groups and together
they have to complete challenges of which some are
activity challenges. All the results are gathered in an mobile
application. For this iteration the Influence framework by
Cialdini [4] was used to base aspects of the app on. The
fourth iteration is very similar to the third iteration only
here, the big challenges are solely based on activity in PE
class and do not carry a competitive element in between
teams. For this last iteration the Trans-Theoretical Model
[2] and the Influence framework [4] were used.

THEORIES AND FRAMEWORKS

To construct the persuasive intervention various theories
and frameworks are used. In order to get a grasp on
persuasive technology and persuasive design techniques,
the designers used the
Trans-Theoretical Model [2]

Pre-contemplation: The children have to go to gym class,
so they are already beyond pre-contemplation. Therefore
this stage has no focus within the intervention.
Contemplation: Children in PE class can continuously
contemplate whether or not to change their behaviour. This
is one level at which group dynamics come into play.
Group dynamics can influence a child’s attitude towards

changing their own behaviour. The social dynamics of a
team could already encourage team members to
contemplate changing their behaviour in PE class as well.
Preparation: When children in PE class start preparing to
change their behaviour, they will slowly start to be more
engaged during PE classes. During this transition period it
is of high importance to provide enough support and
feedback. A teacher would have a big influence in this
stage.
Action: In the action phase the students are actively
changing their behaviour in PE class. In this stage, the role
of a supportive teacher is still very important. During the
action phase it is also easier for the children to influence
others still in the contemplation phase. Seeing other
students change or improve their behaviour could be very
stimulating. The action phase is the point in which the
concept can work the most.
Maintenance: In order for the children to maintain their
new and improved behaviour in PE class, so an overall
more engaged attitude, there should be a part of the design
that stimulates maintaining their new behaviour. This is a
team-based incentive.
Relapse potential: One of the things to keep in mind is that
for first and second graders who are shaping their own
personality, a relapse into older behaviour or a transition
into another behaviour can happen quite fast. They make
new friends and start developing their own personality,
which can lead to sudden transitions due to individual as
well as group behaviour.

Elaboration Likelihood Model [3]

The elaboration likelihood model is used to identify the
different characters. Two of the characters, which are
elaborated further on in this paper. Sarah and Mohammed
need persuasive communication and indirect cues, like the
Cialdini principles [4], that also carry a peripheral focus, to
get motivated for PE class and sporting in general.
Therefore their behavioural change will follow the
peripheral route. The two other characters follow the more
direct, central route of the ELM because they are already
well informed and motivated. This theory was only used
before the third iteration.
Framework by Cialdini [4]

Reciprocation: Team efforts can create a setting in which
the children support each other and return favours. In a
teamwork setting, the children could often receive
unexpected help from their team members, they could be
inclined to return a favour in this situation.
Social Proof: When students are in a team, they could more
easily base their own actions on that of their team members.
We could link this to informative or normative behaviour
changes. The downside could be that group dynamics in
high school can change very quickly, which makes it a
tough target to design for.

Commitment & Consistency: Once the students start
working as a team, they might easier engage in better
behaviour in the future because they want to stay consistent
within a group. The downside to this could be that if there
is one student in the group that works really hard, the rest of
the group could start slacking because they do not have to
do as much.
Liking: Liking is a very important aspect to the first and
second class in secondary school. Within these years of
school the students start to strongly develop their own
personalities and attitudes. Being considered “cool” could
be something that the students aspire to. This can also cause
radical and sudden changes in group dynamics and
behaviour.
Authority: The authority aspect in PE class lies mainly with
the teacher. Taken from SLO trend analysis we can see that
the teacher is a very important, if not the most important
aspect that stimulates students in PE class.
Scarcity: Within the concept scarcity is not a persuasive
principle that is used as base for the concept.

THE CASE

Design case: The goal of PE teachers is to help their
students and motivate them to be active during the PE class
to develop different skills in the PE class and engage in
more physical activity.
Persuasive intent: The aim is to design a solution that
increase the secondary school students’ active participation
in the PE class by making it a team effort.
Some first and second graders in the secondary school are
not engaged in PE class actively enough. Although there are
several different reasons, we hypothesize possible reasons
for not being engaged in PE class in a causal model as
shown in the Figure 1.
1. Lack of Awareness: This can explained in two folds.
a. Hidden advantages of PE class: Children who
are not engaged in the PE class might not be aware of the
advantages of PE class. Some children might see the PE
class as unnecessary because they might not know the
added values of physical exercises
b. Framing & positioning of role model: PE
class teachers have a big role in influencing and motivating
children to engage in physical activity [5]. Children might
not have a good role model, which might be an influence
such as a good PE teacher, sportive family members, etc.
for them to get interested in PE class.
2. Lack of Skills: This can also explained in two folds.
a. Previous habits: Previous habits of children
have a big role in the current habits of children. If they are
not being involved in physical activity such as playing in a
team or doing sports in their early stages of their life, than it

Figure 1. Causal Model
is more difficult for some children to actively involve in PE
class in the high school.
b. Self-efficacy: Self-efficacy is an individual’s
belief in his/her ability to be successful in a performance.
Self-efficacy can play a major role in someone’s success
[1]. Thus, if a student has a low self efficacy in PE class,
the threshold of the PE class will be very high for this
student which might be a demotivation for this sort of
students to be engaged in PE class.
3. Lack of Motivation: This can explained in three folds.
a. Various personalities: Personality plays a big
role in motivation. If a student already has struggles with
his or her personality in other scenarios than that of PE
class, it can become harder for the student to be engaged in
PE class. Because puberty is the time in which adolescents
start to shape their own personality and attitude,
personalities and therefore also social constructs can change
very swiftly.
b. Cost of effort: Cost of effort is relatable to selfefficacy of the student. If the student finds the cost of the
task or the amount of effort that he/she needs to put in to be
too high, he or she could be less motivated to complete the
task in PE class.
c. Previous bad experiences: Students can have
had bad experiences in PE classes in the past in terms of
physical as well as social problems, that withholds them
from becoming more engaged in PE class.

A-TEAM
Iteration 1

The first design iteration was based on a simple principle of
providing an incentive as a currency for physical exercises.
By connecting a workout machine to a special vending
machine the designers aimed to stimulate students in first
and second grade of middle school to change their
behaviour in and around PE class. If students were to work
out on the machine, they would receive a certain incentive
linked to their achievement on the workout machine. See
figure 2.

Figure 2. Iteration 1

Figure 3. Characters
Iteration 2

The second iteration was based on the principle of allowing
students to choose their own sports in PE class. Local
external parties and sports clubs would be utilized to host
those PE classes, this would defeat the need for more PE
facilities at the school itself, plus it would proposedly be
easier for the students to develop a liking for PE as they
would be exercising in a group of students that all selected
the same sport.
Characters:

After the second iteration phase the designers proposed a
set of four characters. Each of the characters has a unique
combination of character traits that would drastically alter
the outcome of a scenario of use for the concepts proposed
by the designers. The characters could either be social or
non-social and motivated or unmotivated, creating four
different outcomes for each concept iteration. See figure 4.
Michael de Rooij - Motivated & Non-social
Marieke Rijnen - Motivated & Social
Sarah Lops - Unmotivated & Non-social
Mohammed Khaled - Unmotivated & Social
For each of the following concept iterations, the characters
served as ways to further improve the persuasive intent.

Figure 4. Iteration 2

Iteration 3

The third design iteration consists of a mobile application
(A-Team) that focuses on creating a competitive
atmosphere in between student teams. Each student is
placed in a team with four other students, each of whom
carry a similar interest, for six months. Each week, the
teams receive a new challenge that they can compete in
with another team. In order to stimulate group bonding and
supportive group behaviour the challenges consist of a PE
exercise in combination with an exercise in another subject.
If for instance one student is good at math but bad at PE, he

or she can still contribute greatly to the team effort. A real
time leaderboard can also be viewed in the application. At
the end of each six month competition, the competition
leader will receive an incentive, in this case a party in their
honour.
For a character like Michael, who is motivated in PE class
but not very social, the effect of working in a team and
making new friends could proposedly be an extra stimuli
for him to maintain his behaviour [2] For a character like
Mohammed, who is very social but not motivated in PE
class, the effect of working in a team could be that he is
supported by his team members on a social level and this
could lead to him being more motivated to change his
behaviour towards PE class.

Through feedback from peers and lecturers the designers
learnt that the competitive element is too present in the
concept and could cause very different behaviour changes.
The lecturers believe that there are currently no competitive
elements or classes in middle school. The concept was
perceived to be too general because it does not focus on PE
class specifically but involves other subjects as well.
Another point of feedback was that the frameworks can be
more present in the concept. In the third iteration, it was not
clear how the steps of the TTM could be linked to
conceptual aspects.
Iteration 4

The fourth iteration of the design features a lot of the
elements from the third iteration in terms of team building
and teamwork to trigger a behavioural change. Although
within this iteration the competitive element was stripped
and the teamwork would result in a collective achievement
instead of a position on a leader board with other teams. For
each collective achievement the team can get a nonexclusive incentive, defeating the point of a competition.
The challenges that the teams receive have also been
changed in the fourth iteration. The challenges now consist
solely of PE exercises, instead of combinations of PE with
another subject, making the application more specifically
designed for behavioural change in PE class.
For a character like Marieke, who is social and already
motivated in PE class, the concept would not have any
effect beyond maintaining her behaviour. However, for a
character like Sarah, who is unmotivated and non social, the
use of the application can be very beneficial because of the
collective goal. If she were in a team with strong characters
like Marieke, she could be positively supported by her
team-members and start to change her behaviour into
become more engaged in future PE class. See figure 6.

Figure 5. Team overview, Leader board, Competition
and Challenge screens.
Figure 6. Team score and Personal score screens.

EVALUATION

For each of the estimated outcomes of the designs proposed
in this paper, there are also negative effects that can occur.
The designers acknowledge that for instance, for Marieke,
working in a team with other students might have a
completely opposite reaction. If the members of her team
have a dominant, unmotivated attitude, this could reflect on
her in a negative way. And also for Sarah, she could find
her own lack of skill to be more confronting due to the
achievements of her team-members. These negative effects
or ‘anti-reactions’ are very hard to predict and can fluctuate
very quickly due to the target users being in the middle of
puberty.
A formative heuristic evaluation is used to evaluate the
interaction with the application. This evaluation is executed
by the help of the design principles of Nielsen and Molich
[7].
1. Appropriate Functionality: The functionality of the ATeam application is based strictly on PE activities.
2. Not irritating or embarrassing: The A-Team application
provokes teamwork in a semi anonymous manner. The
application shows a personal progression status to each
individual user but it also shows a collective progression as
a team. In the collective overview screen, it is not possible
to determine which of the users is responsible for which
part of the collective score, laying the focus on the
challenge being a team effort.
3. Protect users' privacy: The personal information of the
students is encrypted and stored in an online protected
database. Only teachers have access to the student’s
personal scores.
4. Use of positive motivation strategies: By providing the
users with supportive push notifications and a continuous
stream of challenges the designers aim to motivate the
students into regulating positive behaviour caused by the
application.
5. Usable and aesthetically appealing: The app looks
minimalistic and yet the colour scheme is quite vibrant,
giving it a slightly playful look. The designers expect the
simple interface and interaction to appeal to the students.
6. Accuracy of information: The accuracy of the displayed
information in the application is depending on the activity
trackers that the students use to track their personal
progression in the PE challenge. Also, because of the semi
anonymous visualization of the team’s collective
progression, the accuracy of information has to be most
present in the personal status.
7. Appropriate time and place: The feedback information
can be provided at all moments of the day due to the
application being on a mobile device. The ease with which
the students can check their own development as well as
their team scores with only two swipes on the screen of a
smartphone could regulate the use of the application.
8. Visibility of user's status: The performance and the
collective development of a team within PE class can be

viewed by the whole team itself, not the individual user
information. To make sure not to provoke negative
reinforcement the designers created the semi anonymous
personal component of the application, as stated in point 2.
9. Customizability: There is no customizability option in the
application at this point.
10. Educate users: The A-Team application mainly puts a
focus on educating students to work as a collective in PE
class. The desired effect of good teamwork would be that
the students will become more engaged in PE class through
the perceived support from their team.

DISCUSSION

Children of the age of our target group are in a place in
their life where a lot of personality change can happens due
to their physical and mental development at their age. This
makes it very difficult to create a behavioral change
intervention because you never know what the effect will
be and how long the effect will last.
In order to really understand what will happen when the
intervention is implemented, a test within a real context
needs to be done. Due to the complexity of a first and
second grade high school context it is very complex, even
with a heuristic evaluation to predict what will be every
possible outcome of the intervention. Also due to this
complexity the concept of the mobile application is still
quite broad. A user test in context would also help to figure
out what aspects are still missing in the concept.
Within the concept the designers only put a very small
emphasis on the teacher's’ role within the persuasive
intervention. Off course the teacher has a very important
role within the intervention as the teacher can be considered
the main Authority factor [4] within the concept. A bigger
focus should have gone to the teacher’s role within the
design of the application and the persuasive intervention in
general. A fifth iteration could potentially incorporate the
teacher into the concept more.
The Trans-Theoretical Model [2] and the Influence
framework [4] are great tools to review or simulate possible
outcomes of a persuasive intervention design. However,
given the complexity of the case and the target group,
making a decent estimation of what effects any of the
designed interventions would have, remains extremely
complex. For each positive outcome of a behavioural
change, there is also a negative outcome or anti-reaction.
With the A-Team concept, the designers aimed to provide a
tool for behavioural change, with the focus on creating a
positive outcome by taking into account the possible
negative outcomes. For instance, by removing the
competitive element of the application in the transition from
the third to the fourth design iteration.

The characters as proposed by the designers remain quite
static. Through the creation of various scenarios that
included these characters the designers want to show that
the characters have a ‘behavioural change arc’ and that they
can transition into one or two different stages of the TransTheoretical Model over time, e.g. from the precontemplation to the contemplation phase by using the ATeam application. Although some characters, for instance
“Marieke” don’t really need to change in attitude or
behaviour towards PE class it is still important to
incorporate them in the design process because of the effect
she can have on others in a group context.

CONCLUSION

In this paper the designers present A-Team, a mobile
application to stimulate first and second grade middle
school students to become more engaged during PE
exercises. The application focusses mainly on creating a
team setting in which the students work together to achieve
a collective goal in PE class. The designers used the TransTheoretical Model [2] and the Influence framework [4] as a
base for creating four iterations of a persuasive design
intervention.
The designers found the persuasive intent not to be specific
enough during the final design iteration, considering the
complexity of the case. Therefore a fifth iteration as well as
a user test will be necessary in order to create a more in
depth persuasive design intervention.
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Within my bachelor and especially my final bachelor project
I discovered my interest for design for behavioral change.
My main interest for behavioral change within design is
focused on changing the behavior of people concerning
energy consumption in order to create a more sustainable
environment. I see that by using design in order to make
people aware of their energy use and motivate them to
change their attitude concerning energy use, we can create
a much more sustainable future. Even though I’ve focused a
lot on design for behavioral change during my last projects,
I’ve never approached it from an academic point of view.
This semester I’m doing my research project also with a
focus on design for behavioral change. This was a clear
motivation for me to choose this elective.
The Elective
The first lecture of the elective opened my eyes by showing
different ways of persuasive communication. I new that a lot
of advertisement in the world is based on these principles
and influence us every day, but the impact wasn’t very
clear to me yet. I worked as a paper vendor on the street
for which I had some training on how to sell most papers.
It is all about creating a yes attitude. To be honest I never
thought about the possibilities of applying these techniques
within design in order to change someone’s behaviour for
the better. But now I now various techniques and how to
find the right technique to use within a specific behavioural
changing design.
Off course we only focused on a few different techniques
for behaviour change during the elective, while their must
be a lot more, but it gave me clear insight in the fact that for
different contexts you use different approaches. For instance
the Trans Theoretical Model is a very general way to show
a behavioural change and could easily be used to illustrate
the state of change a person is in. Where the theory of

planned behaviour goes a little more into depth focusing
on the social context of the behavioural change. And the
Elaboration Likelihood Model focuses more on persuasive
effects on behavioural change. The frameworks go more
into depth in showing different steps to create behavioural
change. For instance the Influence framework by Cialdini is
focused on six persuasive principles that help in designing
for a persuasive design intervention, as does The Functional
Triad framework by B.J. Fogg. Where the Behaviour
Change Support Systems framework by Kukkonen is more
helpful in testing the effects of your intervention.

The elective was theory and paper focused in other words
very academic, which for me isn’t a good way of learning
new things. I have dyslexia and therefore it is very difficult
and energy consuming for me to learn everything from
reading and theory. I need a more practical approach to
learn things and make them stick. Unfortunately the amount
of practical implementation of the theory was very low in this
elective. It would have been beneficial for my development if
we would have put more time in studying cases in which the
theories where applied, more story like.

Even though the theories and frameworks seem to be
very clear and easy to use I still think there is much more
to it than just applying a theory or a framework to create
behaviour change. Creating behavioural change is a very
complex process in which you have to be aware of an
extreme amount of factors. All the frameworks we applied
during this elective are very simple and therefore too
general to really help you to understand the change you
want to create into detail. This is also shown in the Theory of
Planned Behaviour.

My Attitude
At the moment I’m not feeling so well and to the best of
my abilities. This causes that I end up in the shadows very
easily and that others get more change to be dominant
within teamwork. This happened some times within our
team. It was very interesting to see this happening because
when I was feeling much better I could have the same effect
on group members. By sometimes being a bit dominant and
not giving the space they needed to have their say.

Within my future projects I will keep the theories and
frameworks in the back of my mind while creating a
behavioural change intervention with my designs. The real
way of knowing whether your intervention is effective, is
to test it with you target group within a real context. And
preferably without them knowing you are testing, in order
to have no external influence on the test. In the past I
have used the technique of Hidden Design by “Afdeling
Buitengewone Zaken” to test the effects of my design on the
behaviour of people. This method is very effective but also
not academic and in many cases not very ethical. Because
for some interventions you need to lie about the state of
your concept in order to not influence the results of your
intervention.

Another side effect of not feeling so well is that I have a lot
of doubt, which results in indecisiveness. I feel that we as a
team should have made much more clear decisions in the
process on order to make the concept more clear and the
learning process easier for me. I know from myself that I
normally take much more lead within the process in order
to make it clear for myself. This revelation showed me that I
should find help in order to become less doubtful. So I am.

