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Chapter 1

Introduction

The advancement of mobile technology and its rapid adoption have opened
up new possibilities in many different contexts. In Finland, 61% of peo-
ple aged between 16 and 60 owned a smartphone in 2013 (Global, 2013).
Hence, the possible audience for mobile applications is quite large. This
thesis focuses on the design and development of a mobile application to
aid in battling the problem of excess alcohol consumption in Finland.

1.1 Background and Motivation

One of the fields that has seen new innovations with mobile technologies
is the health industry. New mobile solutions provide novel ways of track-
ing and promoting health. A major aspect that affects people’s health
is their lifestyle. In a research of global health risks, lifestyle related as-
pects were found to be one of the most important factors influencing the
life-expectancy of people (Mathers et al., 2009). These lifestyle aspects in-
cluded the use of tobacco, alcohol and unsafe sex. More specifically for this
thesis, alcohol use was established as having 8th most deaths attributed
to it from the leading risk factors. 3,8 percent of total deaths in world
were caused by alcohol consumption. Additionally, alcohol use had third
biggest percentage of disability-adjusted life years among the leading risk
factors.

In addition to the global scale, alcohol is a major issue in Finland. Ac-
cording to the National Institute for Health and Welfare, the cost of alcohol
use in Finland was 0,9-1,1 billion euros in 2010 (Jääskeläinen, 2012). This
is 4 to 5 times the amount of costs caused by drug use (229-284 million
euros). Therefore, alcohol consumption is a major health issue and any
improvement on the situation can have major economical benefits in ad-
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CHAPTER 1. INTRODUCTION 2

dition to the improved quality of life.
The motivation for this thesis comes from the partner organization Hel-

sinki Deaconess Institute (in Finnish, Helsingin Diakonissalaitos, HDL).
HDL is a public utility foundation with different subsidiaries ranging from
social and health care to educational services. This thesis relates to the
substance abuse work part of HDL.

This thesis focuses on designing and developing a mobile application
that tries to motivate people to monitor and plan their alcohol consump-
tion. In the next section, the research questions will be presented.

1.2 Research Aims and Questions

As stated in the previous section, the main objective of this thesis is to
design and develop a motivating mobile application so that the users can
monitor and plan their alcohol drinking. In essence, motivate the user
think about their alcohol consumption behavior. To achieve this, a behav-
ioral change is required in many of the users. Since the objective of the
application is inducing and motivating behavioral change, the logical con-
clusion would be to evaluate the success of behavioral change through the
implemented application. However, due to the limited time and resources
this is not possible in the scope of this thesis. Hence, this thesis will focus
on the components that are measurable within the scope. The overall aim
of the study is to develop a motivating application for planned drinking.
To achieve this, the following research questions should be answered:

• What does a motivating application mean?

• What are the application specific characteristics relating to alcohol
consumption?

1.3 Research Approach

This research follows the constructive research approach (CRA). CRA fo-
cuses on creating innovative constructions to real-world problems while
also making a theoretical contribution (Lukka, 2001). In CRA, the ideal re-
sult is an implemented solution, which solves the initial real-world prob-
lem and provides contribution to the theory of the field. In Figure 1.1 the
key elements of CRA are presented. As stated in the section 1.2, the aim in
this research is to develop a solution (mobile application) to a real-world
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problem (excess alcohol drinking). Hence, CRA is a natural fit for this
research.

Construction
(Solution to the
Initial problem)

Practical relevance of the 
problem  and the  solution

Connection to prior theory

Practical functioning  of  the 
 solution

Theoretical contribution of 
the  study

Figure 1.1: Key elements of the constructive research approach, adapted
from (Lukka, 2001)

Constructive research approach usually follows a process pictured in
Figure 1.2. First, a practically relevant problem has to be found (Lukka,
2001). In this thesis, the problem came from the research partner organiza-
tion Helsinki Deaconess Institute. The problem is described in section 1.2.
After the problem has been selected, the researchers should examine the
potential to have a long-term research co-operation with the partner orga-
nization. This research is a part of a longer co-operation between Aalto
University and Helsinki Deaconess Institute.

The third phase is to research the theoretical and practical background
of the subject matter (Lukka, 2001). As alluded to previously, the back-
ground that is necessary to understand to develop a solution is related to
the behavioral fields. Hence, we need to research the theory behind in-
ducing behavioral change both in general and with computational means.
This includes searching for theoretical information as well as what has
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been done in practice. The researched background can be found in chap-
ter 2.

When we have attained necessary theoretical and practical understand-
ing of the field, the next step is to innovate an idea for the solution and
develop the construction from it (Lukka, 2001). In this thesis, the idea gen-
eration and subsequent implementation is done with user-centered design
process and methods. The background on these can be found in chapter 3.
The ideation and part of the next phase, implementing the solution, are
described in detail in chapter 5. Testing the solution is a part of the fifth
phase. The testing phase in this thesis is described in chapter 6.

The sixth phase is to contemplate the applicability of the solution (Lukka,
2001). In this phase, the results have to be analyzed. This phase is de-
scribed in chapter 6. The last phase in the constructive research approach
is to identify and analyze the theoretical contribution of the study. In this
thesis, the contribution is discussed in chapter 6.

Find a 
practically
relevant 
problem

Examine the
potential for

research
co-operation

Obtain deep
understanding

of the topic
area

Innovate a
solution idea 
& develop a 

problem solving 
construction

Implement and
test the
solution

Ponder the
scope and

applicability of
the solution

Indentify and
analyse the
theoretical

contribution

Figure 1.2: Phases in constructive research approach, adapted from (Lukka,
2001)



Chapter 2

Design for Behavioral Change

This thesis focuses on the computer science and engineering as well as the
user-centered design field. However because of the problem domain, the
research draws from the behavioral science field as well. In this chapter,
we cover the important background aspects for the research.

2.1 Behavioral Change

It has been suggested that behavior is the most important health factor and
that it is the one we can affect (Honka et al., 2011). As this thesis strives to
design and develop a motivating software to enable and aid the users to
track their alcohol consumption, the behavioral aspects of substance abuse
are crucial. However, alcohol and substance addiction has both behavioral
and chemical aspects affecting the addiction. In this case, we will concen-
trate on the behavioral side as the chemical addiction is not something we
can influence.

There has been multiple different theories presented on why people
act like they do. One of the most popular theories is the Social Cognitive
Theory (SCT), which asserts that people base on their self-efficacy beliefs
what challenges they take on (Webb et al., 2010). Self-efficacy denotes how
a person perceives his ability to do the action required for an outcome. Be-
cause the feelings of success increase a persons efficacy and the perceived
failures in stressful situations lower it, the feeling of efficacy can be es-
pecially effective in the early stages of rehabilitation (Kallio, 2005). In a
study of efficacy related to substance abuse, efficacy did not have an effect
on surviving risk moments related to alcohol use after a treatment period.
However, as the research was not done in randomized way so generaliza-
tion of the results should be done with care (Kallio, 2005). Nevertheless,
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CHAPTER 2. DESIGN FOR BEHAVIORAL CHANGE 6

the use of SCT has been found to produce successful results in addictive
behavior interventions (Webb et al., 2010).

Another popular behavioral change theory is the Theory of Planned
Behavior (TPB). TPB argues that the behavior of a person is shaped by his
or hers attitudes and subjective norms. Here, the subjective norms refers
to the "perceived approval of important others" (Webb et al., 2010). In the
theory, a construct of perceived behavioral control refers to the perceived
difficulty of doing the behavior. As such, this is similar to the efficacy
discussed earlier. TPB also suggests that behavioral change comes from
the changes in beliefs influencing the behavior (Webb et al., 2010).

In this thesis’ case, another interesting proposition is the Goal-Setting
Theory, which focuses on the affinity between performance and the goal.
Goal-Setting Theory has two different dimensions, which affect the per-
formance of goals; difficulty and specificity. The specificity dimension
proposes that specific goals are more effective than general ones and the
difficulty dimension argues that more difficult goals achieve better perfor-
mance than easier ones. Setting goals is also a crucial aspect of interven-
tions striving for the reduction of alcohol consumption (Webb et al., 2010).
Additionally, there is evidence that indicates the effectiveness of goal set-
ting in lifestyle behavior interventions (Kohl et al., 2013).

Duhigg (2012) introduced a behavioral change model that is based on
cues and triggers to change a specific routine. This model incorporates
a habit loop, which describes the relation between cues, routines and the
rewards. Figure 2.1 illustrates this loop. Although the model has not been
done as a scientific theory, it is based on established theories.

The habit loop model proposes that habits follow a loop, in which a
cue causes a routine that has a reward. This loop relies on the brain’s ten-
dency to minimize the required effort. The routine goes deeper into the
subconscious so that the person does not have to think about the action.
The routine gets triggered by the cue and the person acts "automatically".
The reward in the loop is also crucial for the forming of the loop. As we
act out the routine, we do so in expectation of the reward. This craving
becomes the driving factor for the repetition of the loop. (Duhigg, 2012)

To change this habit loop, the person has to recognize the resulting re-
ward. With this, he or she can try to change the routine so that the reward
is the same but the undesired routine is different. To do this, the cue also
has to be known. (Duhigg, 2012)

Related to the triggers of a behavior, Soman et al. (2010) present a view
on this with regards of decision points. This theory suggests that it may
be beneficial to introduce interventions for a consumption so that the user
stops to think about their behavior. Although the theory comes more from
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Reward

Cue

Routine

Figure 2.1: Habit loop adapted from Duhigg (2012)

the Behavioral Economics field, the concept can apply in this thesis’ con-
text as well. By inducing decision points, the behavior should come from
the subconscious level more to the conscious level.

In general, people do not always act in optimal way to reduce the
chance of health risks even if they know what the correct behavior is. With
regards to alcohol in Finnish drinking culture, the emphasis is on getting
intoxicated (Kallio, 2005). In fact, half of the alcohol consumed in Finland
is drank by one tenth of the population (Österberg and Mäkelä, 2009). Ad-
ditionally, weekends are the most popular times to drink alcohol.

Influencing the behavior of people through computational means can
be done through persuasion. These systems are called persuasive technolo-
gies. In the next section, information on persuasive technologies and the
design of interactive systems striving for persuasion are presented.

2.2 Persuasive Design

Persuasive design is an approach for constructing systems and products
which have persuasive features. These systems or products can be defined
as persuasive technologies. One of the pioneering researchers in persua-
sive technology field is B.J. Fogg who defined persuasive technologies as
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"interactive computing systems designed to change people’s attitudes and behav-
iors" (Fogg, 2002). According to Fogg and Hreha (2010), the world has
moved from humans as persuaders to having machines that are designed
to influence our behavior. Furthermore, Fogg (2002) coined the term captol-
ogy, which focuses on interactive computing devices used for influencing
people’s behaviors and attitudes. Captology includes the design, research
and analysis of these devices.

Before diving further into persuasive design, we must define what per-
suasion in this context means. Fogg used persuasion in his captology defi-
nition as a term for attempting "to change attitudes or behaviors or both (with-
out using coercion or deception)" (Fogg, 2002). In his definition, the impor-
tant factor is the exclusion of coercion, which can sometimes be confused
as persuasion. Oinas-Kukkonen and Harjumaa (2008) define persuasive
systems as "computerized software or information systems designed to reinforce,
change or shape attitudes or behaviors or both without using coercion or decep-
tion". Hence, the designers of persuasive systems should be clear about
their intent to the user to avoid coercion (Honka et al., 2011).

Coercion has been described as using physical force to make people act
as the imposing party wants. However, coercion can exclude the physical
aspect of the definition. Hayek (1960) defined coercion as something that
"occurs when one man’s actions are made to serve another man’s will, not for his
own but for the other’s purpose". This definition does not only include forc-
ing with physical violence but other means as well. Since the line is thin
between persuasion and coercion, the persuasive features of computing
systems should be carefully designed.

The difference between coercion and persuasion relates closely to the
ethics of persuasive technologies. It has been said that voluntariness is
the most crucial question regarding the ethics of persuasive technologies
(Smids, 2012). One of the key differences between coercion and persua-
sion is the absence of freewill when dealing with coercion. Karppinen and
Oinas-Kukkonen (2013) studied the ethical considerations regarding per-
suasive technologies and Behavioral Change Support Systems (BCSS). BCSS
is a system designed for behavioral change with more focus on the actual
behavior than in persuasive technologies. Karppinen and Oinas-Kukkonen
(2013) argue that when designing a BCSS, the designer has to consider the
ethics of the system from the users’ and other stakeholders’ perspective
as well. For this, they propose an ethical framework with three different
points of view: guideline -based approaches, stakeholder analysis, and
user involvement.

Returning to captology and persuasive technologies, there is a differ-
ence between unintended behavioral changes and intended changes. Cap-
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tology only focuses on the intended changes that the designer strives for
(Fogg, 2002). As such, Fogg (2002) gives an example of e-mail unintention-
ally changed peoples behavior in relation to traditional mail.

The timing and context of persuasion are important (Fogg, 2002). Find-
ing the opportune moment of persuasion can greatly increase the effec-
tiveness of the persuasive message. The principle behind this is kairos, a
concept for the right time to deliver a message from ancient Greek (Kin-
neavy and Eskin, 2000). With mobility and connectivity the designers of
captologies can catch more of these opportune moments and thus increase
persuasion (Fogg, 2002).

The design of persuasive systems can be done through a defined pro-
cess. One such process model can be found from the Persuasive Systems
Design (PSD) framework (Oinas-Kukkonen and Harjumaa, 2009). PSD
framework describes the process of designing and assessing persuasive
systems. Additionally, the framework presents design principles for prod-
ucts and services made with persuasive features. The use of a defined
framework is important as the designers of persuasive technologies have
to precode the experience in because we are not yet able to create machines
that have good enough intuition to persuade (Fogg and Hreha, 2010).

PSD model has three major phases in the design: Understanding key is-
sues behind persuasive systems, Analyzing the persuasion context, and Design
of system qualities. After these comes the last phase of behavior and /or
attitude change. In the first phase, the focus is on understanding persua-
sion and how it should be implemented. Oinas-Kukkonen and Harjumaa
(2009) define seven postulates that should be acknowledged when design-
ing persuasive systems.

Postulates behind Persuasive Systems

1. Information technology is never neutral.

2. People like their views about the world to be organized and consis-
tent.

3. Direct and indirect routes are key persuasion strategies.

4. Persuasion is often incremental.

5. Persuasion through persuasive systems should always be open.

6. Persuasive systems should aim at unobtrusiveness.

7. Persuasive systems should aim at being both useful and easy to use.
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The second phase is the analysis of the persuasion context. In PSD, ana-
lyzing the persuasion context relates to determining the intent (persuader
and change type), the event (use, user and technology) and the strategy
(message and route). The intent refers to describing who is the persuader
as the system itself does not have any intentions. Additionally, the change
type should be analyzed. Specifically determining whether intended re-
sult is attitude or behavior change. (Oinas-Kukkonen and Harjumaa, 2009)

The event incorporates the use, user and technology contexts and the
understanding of these. In considering the use context, the problem do-
main has some inherent features that need to be analyzed. Here the de-
signer should consider what information is relevant to the user in the sit-
uation. Similarly, the user context should be understood. For example,
some users require more cognition than others. The designer needs in-
formation about the user’s interests, needs, goals etc. Additionally, the
technology context also has to be understood as the rate of development
in information technology field is rapid. (Oinas-Kukkonen and Harjumaa,
2009)

The strategy of persuasion context relates to the message and the route.
In persuasion the persuader is trying to convince the user of something.
Thus, analyzing the message is crucial. Additionally, the route in which
the persuasion is delivered should be considered. There are two different
routes to choose from; the indirect route and the direct route. The selection
of which is appropriate for the system depends on the user’s capability
of evaluating the persuasive message. (Oinas-Kukkonen and Harjumaa,
2009)

In addition to the described process model, PSD model provides de-
sign principles for persuasive systems. PSD model draws and modifies
design principles from Fogg‘s (2002) persuasive technology framework.
These principles are divided into four different categories: Primary Task
Support, Dialogue Support, System Credibility Support, and Social Support
(Oinas-Kukkonen and Harjumaa, 2009). These design principles can be
used to define the system requirements as well as for evaluating a systems
persuasiveness.

Redström (2006) provides an alternative view to persuasive design.
According to him, the definition of persuasive design is challenging as
technology itself can and maybe has to be viewed as inherently persua-
sive. This assertion includes both aspects from the previously mentioned
division to intended and unintended behavioral change. Redström argues
that persuasive design should not be developed into a very specialized
area, but instead think about design itself. Thus, the concept of design
could be developed to include the issues of persuasion. For this thesis,
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we will use PSD-model as a foundation framework for the design and
evaluation process but Redström’s affirmation gives an interesting view
to persuasive design.

Persuasive design and technologies are closely related to Human-Com-
puter Interaction. Hence, the user experience and usability are vital to
these systems. The research and design of the Motivator application uses
user centric development methods. These methods are discussed in chap-
ter 3.

2.3 Gamification and Motivational Design

In persuasive design, presented in the previous section, there are princi-
ples related to encouraging the user and providing rewards for the user
when he or she deserves them. Additionally, in section 2.5 we talk about
creating a player experience in health promoting applications. Gamifica-
tion refers to the inclusion of elements from games in a non-gaming envi-
ronment. Some examples of gamification can be found on Foursquare1 or
Khan Academy2.

Even though gamification is an established term, some see it as a pe-
jorative. Deterding (2012) argues that in games, the engagement and en-
joyment comes from the intrinsic reward; the fact that the game is fun for
example, or challenging. The gamification we see today concentrates more
on the extrinsic rewards; virtual trophies or points.

In this thesis, having a gameful design that induces intrinsic rewards
is challenging because of the subject matter. As such, the concept men-
tioned by Deterding (2012) in his presentation, motivational design, could
be more suitable. This concept seems to describe more what this thesis’
strives for. Motivational design is closely related to gamification as both
deal with extrinsic and intrinsic rewards.

Nonetheless, extrinsic rewards can be effective. Burns et al. (2011) sug-
gested that gamification could be an effective way of facilitating usage and
teaching the use of a mobile application for depression intervention.

1Foursquare is a social platform for sharing and discovering places. Website:
https://foursquare.com/, Accessed 18.3.2014

2Khan Academy is a non-profit website dedicated to offering educational content free
to everyone. Website: https://www.khanacademy.org/, Accessed 18.3.2014
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2.4 Contextual Sensing for Behavioral Change

As this thesis works in the mobility field, it enables the use of the vari-
ous technologies found in mobile phones. These include different kinds
of sensors, which collect data about the phone and user. Additionally,
the designers can access information about the usage of the phone. This
means that the application using this information can interpret the con-
text of the mobile phone and thus the user. Contextual data could provide
useful information about the user for interpreting opportune moments for
persuasion.

Contextual data has been used to to develop mobile interventions for
depression (Burns et al., 2011). The context sensing was found to be a
promising model for mental health intervention. In a study about mobile
health applications for young adults, the participants found the mobile
sensing technology to be "gimmicky" and they had doubts of its applica-
bility to health software (Dennison et al., 2013). Moreover, the participants
were concerned that just-in-time notifications or messages could draw the
users attention to an unhealthy activity while passing by its venue. Addi-
tionally, context sensing was also found to be possibly intrusive in terms
of the users privacy. Kumar et al. (2013) point out in their article about mo-
bile health the concern over false-alarms, which can make the application
too ineffective for users.

2.5 Previous Work on Health Promoting Appli-
cations

To get a view of previous research of health promoting applications, this
section takes a look into some of the previous studies. Additionally, al-
ready existing applications are discussed.

2.5.1 Previous Research
Although mobile health is a relatively new field, there are countless of
applications that promote healthy lifestyle and studies done to research
them. In this section, some of the research done to examine mobile ap-
plications designed for health behavior change and existing applications
from the mobile domain are examined.

Dennison et al. (2013) researched the opportunities of smart phone ap-
plications that promote health. They explored the attitudes and opinions
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of young adults to health behavior change and applications that support it.
The respondents had some interest in health promoting applications. They
felt that making the users health visible in an application could prompt
healthier lifestyles. Additionally, the participants thought that the accu-
racy and legitimacy, security, effort required and immediate effects on
mood were major factors in the application usage. One interesting point
in the study was that the participants did not want the health promoting
application to be a moral judge. Persuasive design aspects can address
this and these are discussed more in section 2.2.

From the research data, Dennison et al. (2013) collected a preliminary
checklist of valuable features that could be used in health promoting ap-
plication design. However, because the study was limited in scope (young
adults, relatively small sample size of 19 students), generalization has to
be done with care. Some of these features correspond with persuasive de-
sign principles that are discussed in section 2.2.

A preliminary checklist of valuable features of health behaviors apps

• Low effort and pleasant to use

• Sustaining interest over long periods of time

• Cost and effort free to download and set up

• Developed by legitimate experts and the developer’s credentials
made explicit

• Includes features to help users track health-related behavior, includ-
ing setting and monitoring goals

• Provides feedback and advice that guide people in how they can
change behavior

• Generates positively framed alerts and reminders that are relevant
and timely but not too frequent

• Easily turned off or disabled (certain settings and the entire applica-
tion)

• Accurate and reliable information and tracking functions

• Discrete and with adequate privacy settings
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• Use of the application does not negatively impact or restrict any
other uses of the smart phone

• Clarity about what application will do - no surprises

From this list, the interesting one in regards to previously discussed
behavioral change theories is the ability to set and monitor goals (Goal-
Setting theory). Another feature that relates to behavioral change is the
effort required to use the application. This connects to the efficacy concept
discussed earlier in this section. Although the efficacy in SCT refers to the
ability to perform the behavior itself (in this thesis’ case, alcohol consump-
tion related behaviors), the usage of a health promoting application can be
viewed as a part of the desired behavior as well.

Xu et al. (2012) conducted a research project on persuasive health pro-
moting applications. Their research included a case study on a technology
called HealthyEdge, which was designed to assist the users for healthy
lifestyle. With this case study, Xu et al. propose design guidelines for
persuasive healthy lifestyle technologies. All in all, seven guidelines are
proposed.

For this thesis, the interesting guidelines are that the designers should
design an understandable interface and they should create a player ex-
perience. Understandable interface means that the system does not flood
the user with for example labels that the user does not understand (Xu
et al., 2012). In alcohol consumption domain, these could be the likes of
alcohol servings. The concept of what constitutes a serving should not
be assumed as general knowledge and the system should provide more
understandable label for this. Creating a player experience increases the
enjoyment of interacting with the system. This player experience can be
created with for example goal setting or social support features (Xu et al.,
2012).

2.5.2 Previous Solutions
To get a view of the current behavioral change applications, we examined
at some of them currently available on the Android platform. By doing
this, we could also get some information for the design of the Motivator
-application.

In the Finnish market, there are a few of mobile applications intended
for monitoring ones alcohol consumption. Two of these are the OttoMitta3

3OttoMitta is available as Android and iOS applications. The Android Google
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and Jeppe drinking diary4. With the OttoMitta application the user can
track his or hers alcohol consumption by entering the drinks he or she has
drunk to it. This drinking history can then be visualized with a graph.

Jeppe drinking diary is meant for the user to track and think about his
alcohol consumption. Unlike OttoMitta, Jeppe does not put as much em-
phasis on the exact amounts of alcohol but more to the moments when
the user drinks more than intended and general amounts of alcohol con-
sumed. Jeppe is primarily a web service but it has a mobile version with
limited functionality. Conceptually Jeppe drinking diary is quite close to
Motivator.

One of the most influential applications for our design phase was In
Flow -mood monitoring application for Android. In this application, the
user can follow his or hers mood by answering a couple of questions and
selecting a mood from images. Particularly the concentration to the mood
of the user was useful in our initial design workshops.

Play listing: https://play.google.com/store/apps/details?id=fi.ehyt.android&hl=fi, Ac-
cessed 18.3.2014

4Jeppe drinking diary is a webservice for tracking your drinking habits. "ebsite:
http://www.paihdelinkki.fi/jeppe/, Accessed 18.3.2014



Chapter 3

Design for Ease of Use

As the PSD model introduced in chapter 2 states in its postulates about
persuasion, persuasive systems should aim at being both useful and easy to use
(Postulate 7), usability is important for the persuasive nature of the sys-
tem. To achieve good usability, the designers can use user-centered design
process and methods. In this chapter, these methods and the process are
presented.

3.1 User-Centered Design

User-centered design focuses on including the user in the process in a sig-
nificant way. As such, the design process generally involves various meth-
ods to include the users in the development.

In ISO 9241-210 the user centric approach is described as human-cent-
red design (ISO, 2010). The ISO standard does not describe or assume
a process for UCD but provides a framework for them. In the standard,
there are 6 principles of human-centered design described. These princi-
ples give the designer of a product or service the guideline of how UCD is
conducted. The principles are:

• The design is based upon an explicit understanding of users, tasks
and environments

• Users are involved throughout design and development

• The design is driven and refined by user-centered evaluation

• The process is iterative

• The design addresses the whole user experience

16
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• The design team includes multidisciplinary skills and perspectives

As described in the principles, the user-centered design approach is
iterative. The standard says that the most fitting design for an interac-
tive system is generally achieved with iteration. Here, iteration means
repeating the steps in a process until the desired result is achieved. With
iterative design process, the specifications and prototypes can be revised
and redesigned based on the knowledge gathered with the repeated steps.
Therefore, the designers can minimize the risk of the final system not
meeting the user and system requirements. In this thesis, the application
prototype development process is iterative. (ISO, 2010)

Additional motivation for using UCD methods are that the stakehold-
ers of the project can benefit economically and socially. Ensuring good
usability generally makes the product more desirable for end-users in con-
sumer markets (ISO, 2010). In a survey of user-centered design practition-
ers customer satisfaction, enhanced ease of use and impact on sales had
the highest frequencies (Vredenburg et al., 2002).

This thesis is focused on the mobile environment, which has its own
special characteristics. Harrison et al. (2013) introduced a usability model
People At the Centre of Mobile Application Development (PACMAD),
which was designed to address the unique aspects of the mobile world.
PACMAD model classifies three factors for usability in mobile applica-
tions: User, Task, and Context of use. Therefore in addition to considering
the user and task this model puts emphasis on the context of use. In this
model, context refers to the environment where the application is used.
This environment is not only limited to the physical location but includes
the user’s interaction with his or hers surroundings as well (Harrison et al.,
2013). The environment in mobile context is hard to define as the mobile
device can be used in a wide range of different situations and locations.

In addition to these factors, PACMAD model identifies seven attributes
of usability. These attributes are: Effectiveness, Efficiency, Satisfaction,
Learnability, Memorability, Errors, and Cognitive Load. From these at-
tributes, the most interesting attribute is the cognitive load as an usability
aspect. In PACMAD model, the cognitive load is the amount of cognitive
effort required from the user to use the application. Harrison et al. argue
that this is important in mobile environment because of the unique con-
text of use. In mobile context, the application is not used as the only task.
Often, the user is walking or doing some other task at the same time as
using the mobile device (Harrison et al., 2013). This aspect can be found
in the ISO standard as well (ISO, 2010).



CHAPTER 3. DESIGN FOR EASE OF USE 18

3.2 User-Centered Design Methods

As the UCD process is iterative in nature, there is a need for fast prototyp-
ing. One method for designing fast iterations of the system is paper proto-
typing. In the method, the designer draws and combines sheets of paper
into wire frames that represent the system or parts of the system on paper
(Rettig, 1994). Drawing an interface or system on a paper is fundamentally
faster than developing a functioning prototype. Paper prototypes are con-
sidered as low-fidelity while functioning prototypes are high-fidelity. In
a study of the effectiveness of high-fidelity and low-fidelity prototypes in
finding usability problems, both of the methods were equal (Walker et al.,
2002).

In the iterative process, it is important to get feedback between iter-
ations. This means involving the stakeholders and users in the process.
For this there are various different methods. One such method is a fo-
cus group. A focus group is a discussion session where the participants go
through a set of questions prepared by the moderator (Wilson, 2006). They
are especially useful in the early stages of the design process for specifying
requirements or getting feedback on prototypes and ideas. Additionally,
they can be used to get a consensus among the participants on specific
issues. The participants in focus groups can be various different stake-
holders.

Another method for involving the different stakeholders in the design
is participatory design. In this method, the developers, designers, busi-
ness representatives and users are involved in the design of the system
(Szuc and Gaffney, 2011). Participatory design can be done as workshops
where people from different points of view are present and discuss the
system design.

For smaller groups, there are methods of interviews and discussions.
One such method is an unstructured interview. When an interview is un-
structured, the interviewer prepares a set of potential questions or themes
to guide the discussion (University of Strathclyde). However, the goal of
an unstructured interview is to engage the respondent into an interactive
dialog about the matter at hand. The interview can change based on where
the discussion is going.

3.3 User Experience Design Principles

The platform chosen for the implementation described in chapter 5 is An-
droid. In general, mobile platform owners offer design principles to keep
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the user experience consistent across applications and Google is no excep-
tion. Google provides design guidance for Android in the form of design
principles as a general direction for the user experience as well as design
patterns for specific parts of the user interface. Android User Experience
Team has developed design principles under three different categories:
Enchant Me, Simplify My Life, and Make Me Amazing (Google Inc.).

Enchant Me -principles focus on making the experience joyful and per-
sonal. For example, one principle in this category is letting users make
the application theirs; Letting the user to customize his or hers experi-
ence. Simplify My Life describes principles related to making the experi-
ence simple but effective. Keep it brief -principle states that the designers
should use short phrases to keep the user engaged. In Make Me Amazing
principles, the focus is on enhancing the users’ feeling of capability. As an
example, one of the principles suggests that application designers should
give the users tricks that work across the platform. This gives the user
sense of mastery over the application and makes the actions come from
muscle memory. (Google Inc.)

Furthermore, Google has defined user interface patterns for Android
applications (Google Inc.), that cover the platform from UI -element level.
Creating an application that follows the platform patterns ensures unified
and expectable user experience.

3.4 Evaluation

The evaluation of the developed prototype concentrates on the usability
of the application and the persuasive features of it. The usability evalua-
tion is done with usability tests and the persuasive features are evaluated
against the design principles in the Persuasive Systems Design described
in chapter 2.

Usability evaluation can be carried off with various methods and tech-
niques. One of the most fundamental methods for testing usability is test-
ing with the users. This can be valuable as by including the users in the
testing procedure, the designers and developers get feedback from the ac-
tual users (Holzinger, 2005). The location of the usability test with end
users can vary. The most traditional is a usability laboratory, which is a
space designed specifically for usability tests. However, it is not always
necessary to have a fixed laboratory for the testing.

One method used in usability testing with the end users is the think-
ing aloud method. In this method, the participating user is encouraged to
speak aloud what he or she is thinking while conducting the test (Nielsen,
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1993). With this, the designers and test conductors can identify the mis-
conceptions the users might have in the system (Holzinger, 2005). How-
ever, one disadvantage in thinking aloud is that because the user has to
verbalize what he is thinking, the interaction with the system can be less
natural.

When conducting a thinking aloud usability test, the amount of users
that are needed to find most of the problems is an important considera-
tion. Nielsen (1994) studied how the amount of users affects the amount
of problems uncovered by the tests. In the study, he found that by hav-
ing four to five test users, 75% of usability problems could be uncovered.
Nielsen (1994) recommends to have 4±1 users in a thinking aloud usabil-
ity test.

Measuring usability is hard as it is not something that exists concretely.
However, there have been some methods developed that try to quantify
usability. System Usability Scale is a simple scale that gives a view on the
subjective usability of a system (Brook, 1996). Although SUS should not be
used as the be-all and end-all measure of usability, it can provide a useful
metric for the usability of the system in question (Bangor et al., 2008).

As discussed in section 2.2, the PSD model can be used to evaluate
persuasive systems. This can be done by examining the different persua-
sive principles the system incorporates. De Jong et al. (2014) used two
experts to evaluate the presence of persuasive elements in a product. In
their study, they used a five-point Likert scale to score the Persuasive Sys-
tems Design constructs. The experts evaluated the product individually
and then discussed the differences to achieve consensus.



Chapter 4

Persuasive and User-Centered De-
sign

In chapter 2 and chapter 3 the theoretical background for this thesis is
presented. In this chapter, the implications of these chapters for this thesis
are discussed.

4.1 User-Centered Design Approach for a Persua-
sive Application

In section 1.2 the research goals and questions were defined. To achieve
the defined goals, we had to understand the theoretical background and
select appropriate methods and processes. The chapter 2 collects together
the relevant behavioral background and chapter 3 summarizes user- cen-
tered design, which is the software development approach selected for
this thesis. More specifically, the Persuasive Systems Design framework
described in section 2.2 together with the UCD process form the founda-
tion of the design and development of the solution.

The PSD framework provides generic steps required for developing
persuasive systems. First step is the analysis of the persuasion context and
selection of the design principles. In this thesis, the persuasion context is
discussed in the following section. The selected principles for this thesis
can be found in section 4.3. After these steps, the software requirements
should be defined. In this thesis, the requirements related to the principles
are covered in section 4.3 and functional requirements in chapter 5. The
third step is the implementation of the software.

As the PSD framework focuses on how the persuasiveness of a sys-
tem can be designed, the functional development of the application is left
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out. For this, we selected user-centered design methods. In Figure 4.1
the combination of user-centered design and Persuasive Systems Design
is presented. The figure was adapted from Oinas-Kukkonen and Harju-
maa (2009) to include the generic UCD process. The UCD process used to
design and develop the prototype is described in chapter 5.

Analysis of 
persuasion 
context and 
selection of 

persuasive design 
principles

Requirement 
 definition for 

software 
qualities

Software
implementation

Behavior
and/or
attitude
change

 User-Centered Design 
process/methods

Figure 4.1: Generic Steps in Persuasive System Development with User-
Centered Design, adapted from (Oinas-Kukkonen and Harjumaa, 2009)

4.2 Analysis of the Persuasion Context

In section 2.2 the analysis of persuasion context was introduced. The three
factors in the persuasion context defined by Oinas-Kukkonen and Harju-
maa (2009) are: The intent, the event, and the strategy. The intent refers
to who is the persuader and what is the change type the system aims for.
In this thesis’ case the partner organization Helsinki Deaconess Institute
can be viewed as the persuader to an extent (endogenous). Endogenous
systems are where the persuader is the creator of the interactive technol-
ogy. In Motivator’s case, the Helsinki Deaconess Institute can be viewed
as the creator as they were heavily involved in the design of the Motivator
prototype.

However, as the prototype designed and developed in this thesis (dis-
cussed in chapter 5) focuses on the user’s own thoughts and feelings about
his or hers alcohol consumption, the main persuader is the user himself
(autogenous). In essence, the organization behind Motivator is persuad-
ing the user to plan his alcohol consumption and track the related feelings
and the user is persuading himself or herself to keep in the limits of those
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plans. Oinas-Kukkonen and Harjumaa (2009) note that autogenous sys-
tems should focus on the user experience being rewarding. Hence, our fo-
cus on UCD methods is valid. Additionally, endogenous systems should
always reveal the creators bias behind the application. In Motivator, we
try to be as transparent as we can in revealing the organizations behind
the application.

The change type can be either attitude change or behavior change.
Oinas-Kukkonen and Harjumaa (2009) note that attitude change is the
most difficult type of change to achieve. The main goal of the Motivator
prototype is to get the users to plan their alcohol consumption and follow
their mood related to this. Hence, the change type is a behavior change.

The persuasion event has three dimensions: The use context, the user
context and the technology context. With Motivator, the use context comes
from the alcohol consumption problem domain. Generally people know
about the common diseases associated with alcohol consumption (Ipsos,
2012). However, people still have detrimental behaviors related to alco-
hol. The use context and user context on the Motivator was established
with the design and development sessions held with substance abuse field
experts, which are discussed in chapter 5. The technology context was
studied in terms of the mobile technologies available for the prototype.
For example using the GPS abilities of the mobile phone would enable
the application to give relevant suggestions based on the location of the
user. However, tracking the users location always has the feeling of being
watched. Additionally, the battery usage is not incidental.

The strategy of the persuasion concentrates on analyzing the message
and the route of the message. The persuasive messages in Motivator relate
to motivating the user to plan his or hers drinking. The message in this
case is not limited to direct messages and includes indirect messages as
well. These indirect messages can be subtle features designed to persuade
the user.

The persuasion context as defined by Oinas-Kukkonen and Harjumaa
(2009) was formed during the early phases of the design and development
process of the Motivator. As we did not have clear grasp on the application
idea or intent in the beginning, the context formed during the background
and user research.

4.3 Selection of the Design Principles

In the Motivator project, appropriate design principles were selected based
on the data gathered from the experts and background literature. These
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principles were also formatted in the form of general functional require-
ments. In Table 4.1, Table 4.2, and Table 4.3, the selected principles can be
seen. Two of the most important principles during the development were
the principles of liking and self-monitoring. Liking states that a visually ap-
pealing system is more persuasive. During the design phase described in
chapter 5, we decided that the developed prototype should be fun and
visually engaging. This was especially important as the Motivator proto-
type concentrates on the emotional side of alcohol consumption. Hence,
having a pleasing visual style is important.

Additionally, self-monitoring became the focus of the prototype as the
Motivator focused on the user’s own thoughts about his or hers alcohol
consumption and related feelings. The excluded principles that were not
selected during the early phases are described in Table 4.4 and Table 4.5.
Most of the principles that we did not initially select, were excluded be-
cause we felt that they were not applicable in the scope of this study.

The principles and the resulting requirements guided the design and
development process described in chapter 5. Social support principles
were left out because of the nature of the problem. However, it could
be possible in the future to include social features in the prototype. For
this, more research and design are needed to find out what social features
the users could want. For example, social facilitation could be a possible
design principle to make anonymous but cooperative goals in the applica-
tion.
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Principle Requirement

Reduction
A system that reduces complex
behavior into simple tasks helps
users perform the target behav-
ior, and it may increase the bene-
fit/cost ratio of a behavior

The system should reduce the ef-
fort required to achieve the desired
behavior

Personalization
A system that offers personalized
content or services has a greater
capability for persuasion.

The system should adapt to the
user’s context and needs.

Self-monitoring
A system that keeps track of one’s
own performance or status sup-
ports the user in achieving goals.

The system should make it possi-
ble for users to follow their status.

Simulation
Systems that provide simulations
can persuade by enabling users to
observe immediately the link be-
tween cause and effect.

System should make it possible for
the user to the causality in their be-
havior.

Table 4.1: Selected Primary Task Support principles Oinas-Kukkonen and
Harjumaa (2009)
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Principle Requirement

Praise
By offering praise, a system can
make users more open to persua-
sion.

The system should commend the
user on his/her behavior where
appropriate.

Rewards
Systems that reward target behav-
iors may have great persuasive
powers

The system should give the users
virtual rewards for completing
tasks.

Reminders
If a system reminds users of their
target behavior, the users will
more likely achieve their goals.

The system should use reminders
to keep the users committed to the
behavior change.

Liking
A system that is visually attractive
for its users is likely to be more
persuasive.

The system should be visually ap-
pealing.

Table 4.2: Selected Dialogue Support principles Oinas-Kukkonen and Har-
jumaa (2009)
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Principle Requirement

Trustworthiness
A system that is viewed as trust-
worthy will have increased pow-
ers of persuasion.

The system should offer adequate
information of its fairness.

Expertise
A system that is viewed as in-
corporating expertise will have in-
creased powers of persuasion.

The system should offer adequate
information of the knowledge and
expertise that is incorporated in it.

Surface credibility
People make initial assessments of
the system credibility based on a
firsthand inspection

The system should look credible.

Real-world feel
A system that that highlights peo-
ple or organization behind its con-
tent or services will have more
credibility

The system should offer informa-
tion of the organization behind it.

Table 4.3: Selected System Credibility Support principles Oinas-Kukkonen
and Harjumaa (2009)
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Principle Category Reason for Exclusion

Tunneling
Using the system to guide
users through a process or
experience provides oppor-
tunities to persuade along
the way.

Primary
Task
Support

The user himself should be
in charge of the process and
the experience.

Tailoring
Information provided by
the system will be more per-
suasive if it is tailored to
the potential needs, inter-
ests, personality, usage con-
text, or other factors rele-
vant to a user group.

Primary
Task
Support

The target user group in the
application is rather large,
would have needed exten-
sive profiling of the specific
subgroups to provide tai-
lored information.

Rehearsal
A system providing means
with which to rehearse a be-
havior can enable people to
change their attitudes or be-
havior in the real world.

Primary
Task
Support

Difficult to implement in
the problem domain.

Suggestion
Systems offering fitting sug-
gestions will have greater
persuasive powers.

Dialogue
Support

We did not want the appli-
cation to be judgemental or
preaching, which can be the
resulting feeling of suggest-
ing to drink less or some-
thing else.

Similarity
People are more readily
persuaded through systems
that remind them of them-
selves in some meaningful
way.

Dialogue
Support

Target user group so di-
verse that providing simi-
larity to all is difficult

Social role
If a system adopts a social
role, users will more likely
use it for persuasive pur-
poses.

Dialogue
Support

We want to lower the bar-
rier of using alcohol related
health-application, which
means that the data in the
application should only be
with the user.

Table 4.4: Excluded Persuasive Design Principles Oinas-Kukkonen and
Harjumaa (2009)
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Principle Category Reason for Exclusion

Authority
A system that leverages
roles of authority will have
enhanced powers of per-
suasion.

System
Cred-
ibility
Support

Focus is on fun and avoid-
ing the feeling of someone
preaching to the user. We
do not want the user to
get the feeling that some-
one else is telling them to do
something.

Third-party endorsements
Third-party endorsements,
especially from well-known
and respected sources,
boost perceptions on sys-
tem credibility.

System
Cred-
ibility
Support

Not possible to get during
the scope of this study.

Verifiability
Credibility perceptions will
be enhanced if a system
makes it easy to verify the
accuracy of site content via
outside sources.

System
Cred-
ibility
Support

Motivator -prototype fo-
cuses on the content the
user inputs. Hence, verify-
ing is difficult.

Table 4.5: Excluded Persuasive Design Principles (cont’d) Oinas-Kukkonen
and Harjumaa (2009)



Chapter 5

Motivator - Persuasive Mobile Ap-
plication

The main result in this thesis is the Motivator application. In this chap-
ter, the design and development of Motivator is described. The different
phases in the development process are presented in chronological order.
Additionally, the major prototypes during the development are also dis-
cussed.

5.1 The Design and Development

The basic structure of the design and development can be seen in Fig-
ure 5.1. The design and development process started by conducting the
literature review described in chapter 4. After this, we started the first
iteration with initial idea generation. In each iteration, after the idea gen-
eration or a feedback phase on the previous iteration, we designed a re-
vised prototype and arranged feedback sessions. These prototypes are
presented with the iterations in this section. The prototype between sec-
ond and third prototype is not discussed here as it was not substantial
enough to warrant it.

The literature review of the problem domain was done by the author
and instructor. At first we cast a wider net to get a view of the area and
then focused on the material most relevant for this thesis. In addition to
searching for previous research, the literature review phase included gen-
eral studying of the problem domain. This was done by discussing the
area with its experts during the iterations as well as before the design and
development phase had started.

In total the literature review phase lasted for about a month where
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most of the background material was processed. The majority of the re-
view was done before the first iteration started.

The idea generation, feedback, and evaluation sessions held during the
development can be seen in Table 5.2, Table 5.3 and Table 5.4. These differ-
ent sessions are discussed in more detail the following section that cover
the different iterations in the development process. The different experts
that were involved in the development sessions were coded with letters
from A to E. The development was divided into four iterations with the
first having the bulk of the user and background research.

Literature review

Idea generation

Prototype

Feedback

Final prototype

Evaluation

Included discussions 
about the problem 
domain with experts 
from the behavioral 
feld

Iteration rounds.
Paper prototypes to 
Android prototype

Understanding of the 
theoretical background

(Chapter 2 and 3)

ResultsProcess

Application design
(Chapter 5)

Application prototypes
(Chapter 5)

Ideas for the next
prototype

(Chapter 5)

Future  improvements
and thesis results
(Chapter 6 and 7)

Final prototype
(Chapter 5)

Figure 5.1: Design and development process model in this thesis
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5.2 Motivator Conceptualization - Iteration 1

The first iteration focused on the concept design and requirement defini-
tion of Motivator.

5.2.1 Conceptualizing Motivator
The first iteration phase begun with a workshop. In the workshop multi-
ple people from both substance abuse field and the computer science and
user centered design field were present. The main aim of this first work-
shop was to define the target user group and the high level concept of
the application. Additional goals for the workshop were the preliminary
ideation for the first application prototype, discussing the theoretical back-
ground for the application and deciding on relevant data to collect from
the users.

This first workshop lasted 3 hours and the goals set for it were mostly
met. During the workshop, the target user group was defined to work-
ing people with a concern about their drinking. The inclusion of having
already some concern about their drinking was done because it would
lead them to possibly downloading the Motivator. The focus on working
people was selected because it would mean that they are still functional
in their daily lives. However, the downsides of alcohol consumption are
not as obvious to the person himself or herself when he or she can still
fulfill his duties to work. Additionally, the target users’ alcohol addiction
should be more on the behavioral side than the chemical addiction so that
the application could affect the consumption.

The high level concept of the application was defined as: The idea is
to motivate the user to monitor and think about his alcohol consumption. The
expert B from the substance abuse field especially emphasized that the
application should not be an educating application that tells the user about
the countless downsides to alcohol consumption. Instead, the application
should focus on showing the user how his or hers drinking has evolved
and make the user think about it. In essence, the application should ask
the users: What do you think about this?. In addition, the ability to plan your
drinking was brought up multiple times when discussing the application
concept.

Another feature for the application that was visioned in the workshop
was a sort of mood questionnaire. In this mood questionnaire, the user
would be asked about his mood especially after drinking alcohol. By ask-
ing about the user’s mood, the application could promote reflection on the
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drinking.
After this first lengthy workshop, we collected the data from it. This

was done by going through the notes taken during the workshop and or-
ganizing them to a set of features. After the feature list was done, the next
unstructured interview session was held quickly after to prioritize these
features. In the following interview session, the author and the project
manager from the client organization (expert A) went through the fea-
tures and prioritized them. This was done in a way where important
features were marked to be implemented first and some features were al-
ready ranked as future development ideas. These future ideas would not
be implemented in the scope of this thesis. Some of these ideas are listed
in Table 5.1.

The main result from this prioritizing session was the list of essential
features to be implemented. From this prioritization, three essential fea-
tures emerged. In the Motivator application, the user should be able to
plan his or hers drinking and the application would reflect on what was
realized to what was planned. This functionality reflects to the selected
persuasive principles of self-monitoring and simulation presented in Ta-
ble 4.1. Additionally, the user should be asked of his or hers mood after
the drinking events. By asking this the application would try to simulate
the cause and effect between the drinking behavior and the mood effect.

In addition to the prioritizing session held with the substance abuse ex-
pert, another unstructured group interview session was held on the same
day with people in the day care for substance abuse. This allowed us to get
some opinions from people really struggling with substances. From this
session, the main take aways were that the people did not want any regis-
trations or names. Anonymity came up as the first thing after describing
the idea behind the application. The explanation of the application was
done at a high level without any features described so that our thinking
of important attributes would not affect the answers. In addition, when
asked what would they want to be asked by the application, a mood ques-
tion was the one all agreed on. This validated our prioritized feature of
tracking the mood of the user from the previous workshops.

In the group interview, after the participants had mentioned the mood
question, we provided our idea of having a visual mood questionnaire
with smilies representing the mood. This was received as a good idea and
easy to understand by the participants. Visuality is also mentioned in the
PSD method as a persuasive feature. Additionally, the participants were
asked when would be the best time to ask about their mood. A couple of
the participants said the next morning. In addition, some said that asking
mood during the use of the substance could be beneficial. The group also
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considered it important for the application to encourage the user.
After these sessions, the first prototype was developed as a paper pro-

totype. With a paper prototype we could have it done much faster and
get feedback quickly. The paper prototype is discussed in subsection 5.2.2.
The first iteration phase ended with two feedback and ideation sessions as
well as one interview with an expert on the subject matter. The first feed-
back session was held with the author, supervisor and the project manager
from the client organization. The main goal in this session was to discuss
the developed prototype. The structure of this session followed a free-
form presentation of the prototype by the author.

In addition to the feedback sessions, an interview with an expert (ex-
pert E) on substance abuse was held. The expert in this interview had
some experience from mobile applications designed to track alcohol con-
sumption as he was from the organization behind OttoMitta, the mobile
application discussed in section 2.5. This interview session gave us impor-
tant feedback on how Motivator could be differentiated from the already
existing application. The main emphasis in the interview was that Moti-
vator should focus on the emotions and not in the statistical tracking of
consumed alcohol as that is what OttoMitta already does. Expert E said
that focusing on the mood is a good separation from OttoMitta. This vali-
dated our design and focus on the mood questionnaire.
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ID Feature Details Priority

1 The user is able to plan
events or days related to
drinking alcohol

Questionnaires based on
the plans, the application
“wakes up” when the
plans don’t hold

Essential

2 Comparing the plans to
what was realized

The language is really im-
portant here, the main idea
of the application

Essential

3 Tracking the mood of
the user

Visuality is important,
done with smilies

Essential

4 Tracking the amount of
alcohol drunk

The accuracy is not impor-
tant here, follow only up to
a specific amount (for ex-
ample 3 drinks)

Good to
have

5 The user can set lim-
its to his or hers alcohol
consumption

Possibility to get statisti-
cal data to help setting the
limits

Good to
have

6 Tracking the social situ-
ation

Is the user drinking alone
or with friends.

Good to
have

7 Possibility to customize
the shown information

Automatically or by choice Good to
have

8 Exporting the user’s
data to third party

Automatically or by choice Good to
have

9 Suggest alternatives to
drinking

Recognize possibilities
from the history of the
user

Future de-
velopment

10 Track the spending of
money

Other purchases in addi-
tion to alcohol

Future de-
velopment

11 Notify the inner circle For example, if the user
has not used his or hers
phone in an hour, send a
message to a close person

Future de-
velopment

Table 5.1: Prioritized features from the first iteration
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5.2.2 Paper Prototype
The main result from the first iteration was the first substantial prototype
of Motivator. This prototype was done as a paper prototype. In Figure 5.2,
the main screens of the prototype are presented. The prototype was named
divide in three because the idea was to divide the application to three dif-
ferent sections: History, Today, and Planning. In the history section, the
user can look at some statistics about how he or she has been doing. Ad-
ditionally, the section has the goals that the user has achieved listed. An-
other feature envisioned was a kind of aquarium as a metaphor for the
user’s history in the application. This idea came from the research done
by Consolvo et al. (2008). They studied the effectiveness of personal, mo-
bile displays for improving awareness of daily life. The case example in
the research was a garden metaphor for self-monitoring physical activity.
Consolvo et al. (2008) found that these glance-able displays improved the
test participants commitment to exercise.
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Figure 5.2: Paper prototype, the three main screens of Motivator: History,
Today and Plan

The today section is the default screen of the application. The main
ideology behind this prototype, and subsequently the final prototype, was
to focus on the emotions and feelings of the users. This can be seen with
the feelings-question being at the center of the application. The today sec-
tion includes a section work marking geographical place of the user. With
this the user could add a place he or she frequents to the application. Ad-
ditionally, the user can see his plans for today and ongoing goals in the
section.

The third section, planning, focuses on allowing the user to plan his or
hers drinking with events and goals. In addition to allowing the user to
add plans and events, the upcoming events (later than today) can be seen
here.

In Figure 5.2 the focus on big and simple user interface components can
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be seen. This was done because of the unique aspects of mobile phones. As
mentioned in the section 3.1, the context of use in mobile applications can
vary a lot. As mobile phones are used in situations where the user might
have other tasks and attention seekers, the cognitive effort the application
requires should be kept at a reasonable level. To achieve low required
mental effort, the prototype’s interface tries to minimize clutter and give a
clear and consistent views. The complete paper prototype can be found in
the Appendices.

5.3 From Paper to Android - Iteration 2

After the first iteration, we had decided on the basic design of the appli-
cation. Therefore, in the second iteration the development moved to An-
droid. At first, the development was just replicating the paper prototype
on the Android platform. As the development of a real working software
takes more time, there was a longer period of time between the different
sessions in the second iteration.

The main goal in the second iteration was to get the mood questions
and planning working as they were prioritized in the previous paper pro-
totype. During the second iteration, there was one session in the middle
of it held to check on the status of the development and gather feedback.
This was also the first time the project manager from the client organi-
zation saw the working Android prototype. The main result from this
session was that the development was proceeding as planned.

The second iteration ended with another development status session
with more emphasis on iterating the concept. In this discussion, there
were some issues that had come up during the development regarding
the design of the application that needed to be addressed. One of the ma-
jor consideration was that does the application remind the user that he or
she can add events in the application? This needed to be contemplated as
the events themselves are related to drinking, which is the behavior the or-
ganization behind the application ultimately wants to reduce. However,
the main goal of the application is to get the users to plan their drink-
ing. Therefore, it was deemed beneficial for achieving this goal to remind
the user of the possibilities. Additionally, the persuasive systems design
framework also has a design principle that discusses the benefits of re-
minders.
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Number of
different
experts
from sub-
stance
abuse field

Combined
length of
feedback
sessions

Combined
length of
workshops

Combined
length of
interviews

Number of
sessions

5 10 hours 5 hours 2,5 hours 12

Table 5.5: Summary of data during the development

5.4 Implementation of Sprints - Iteration 3

The third iteration started from a change in the design of the application.
The iteration focused on the idea of sprints and implementing it into the
application.

5.4.1 Implementing Sprints

In the last feedback session for the second iteration, the expert A from
the substance abuse field brought up an idea of incorporating a form of a
sprint. This would be a specific time frame, an amount of days, for which
the user is challenged to use the application and plan his or hers drinking.
This would give the user a tangible longer-term goal to work towards. The
sprint period could be defined as something that resonates with the target
audience.

On the basis of the Goal-Setting Theory and the discussion in the afore-
mentioned feedback session, the idea of sprints guided the third itera-
tion development. The implementation of the sprints affected the design
throughout the application. Thus the third iteration had a longer period
of time for implementing the sprints.

The next session was held in a month from the previous. The main
goal of this session was to discuss the format and wording of the plan-
ning, mood question and goal adding features. This was important to do
with the experts from the substance abuse field as these features are the
most sensitive and important for the user. The session started with a pre-
sentation of the Android prototype with the sprints implemented. After
the presentation, the different aspects that needed expert input were dis-
cussed in a preplanned order. From this session, we achieved most of the
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goals set for it. Due to time running out, the last feature and considera-
tion, goal adding and the wording throughout the application, were left
with the least amount of attention and discussion. However, all of the pre-
planned topics did get some attention. As a result, we agreed on how the
user can plan events in the prototype and how the user is asked about his
or hers mood.

Towards the end of the third sprint, usability tests were conducted.
The prototype that was used in the usability tests is presented in subsec-
tion 5.4.2. More about these tests in chapter 6. The iteration continued
with the development of the application. Additionally, as the application
had been developed to a working prototype, the graphical design of it got
more attention. For this, the main idea that the author came up with was
to use bright colors and use these colors to code the three main sections
of the application. The sprint ended in a feedback session where the final
prototype features were locked. The session included a presentation of the
current prototype to the project manager from the partner organization.

5.4.2 Prototype for the Usability Tests

For the usability tests organized for evaluation discussed in chapter 6, we
used the prototype discussed in this section. This prototype is close to
the final, however there were a number of changes made to the prototype
according to the feedback from the tests.

In Figure 5.3 the three main screens of the prototype are presented. The
prototype follows the navigation layout designed in the paper prototype.
The major difference from the paper prototype is the inclusion of the drink
buttons. These drink buttons allow the user to easily add and remove
drinks. The user can also see how much he or she has planned to drink.
The user interface indicates if the user goes over the planned amount. As
the application does not concentrate on exact amounts of alcohol, the ap-
plication does not separate the different kinds of alcohol drinks you can
take.

Additionally, in this version the graphical design of the application was
almost finalized. The main idea behind the design was to divide the three
main sections to three bright colors. These colors are used to color code the
different sections and their subsections. The colors chosen for the sections
are; blue for planning, green for today, and orange for history. In general,
blue represents trust, truth and cleanliness (Morton, 1997). More specif-
ically, the blue chosen in the application is close to aqua, which has the
meaning of refreshing and cool color. Green symbolizes health, tranquil-
ity and growth (Morton, 1997). As the today section is the main screen of
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the application, green was selected as a color to promote these attributes.
Orange represents energy and activity (Morton, 1997).

Figure 5.3: Prototype for the usability tests, the three main screens of Mo-
tivator: History, Today and Planning

In this version, two of the three essential features that were defined in
Table 5.1 are implemented. Comparing realized to planned events is im-
plemented in the final prototype, however it was not ready in time for the
usability tests. Figure 5.4 shows how the user can record his or hers mood
with the application. Here the focus is on the smilie faces. These smilies
are used to make the concept visually interesting and easy to understand.
In the Figure 5.4 the day history of the user can also be seen. In this view,
the days are represented as cards in a timeline with the recorded moods.

Figure 5.5 depicts the interfaces for adding events and viewing events’
details. The ability to plan events and drinking was one of the essential
features described in Table 5.1. This feature along with the mood ques-
tions and history had the most focus in the Motivator development. This
version does not have goals or geolocation implemented that were present
in the paper prototype. As was mentioned in section 4.2, using the geolo-
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cation of the user has the drawbacks of battery usage and feeling of being
followed. Given these, we decided not to implement the GPS functionality
in this thesis’ scope and it was left as a future development idea.

Figure 5.4: Prototype for the usability tests, mood question and day his-
tory
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Figure 5.5: Prototype for the usability tests, adding event and event details

5.5 Finalizing the Motivator Prototype - Iteration
4

The fourth iteration concentrated on fixing the problems that had come
up and making minor changes. The goal was to get the functionality to an
acceptable level for wider testing.

5.5.1 Improving Motivator
The fourth iteration was the last iteration in the scope of this thesis. At
the start of this iteration, the major functionalities had been implemented.
Hence, the focus was on finalizing the prototype for a potential beta re-
lease for actual users.
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The iteration started with the session that ended the previous sprint.
In the session the features were locked. This meant that no new features
would be implemented for the final prototype and the focus on the rest of
the development would be on bug and usability fixes. During the itera-
tion, the prototype was given to four different people to test. The purpose
of this was to test Motivator on a few different phones and get possible
bug reports. This testing round produced useful information about the
performance of the Motivator prototype on a relatively wide range of mo-
bile phones in terms of hardware capabilities. Additionally, a handful of
bugs were found by the testers.

The iteration also included working on the graphical design and the
messaging to the user. The graphical style of the prototype evolved to
have a colorful appearance. The graphical appearance can be seen in the
pictures of the prototype in subsection 5.5.2. Because of the problem do-
main, the wording in the messaging is important. Hence, the messaging
was discussed in multiple sessions throughout the development. In the
fourth iteration, one session had focus on the messaging inside the appli-
cation.

As the application had gathered enough interest during an event1 dis-
cussing substance abuse, the application had a beta release planned for the
middle of June. Because of this, the last sessions in this iteration focused
on the beta release plans and last changes to the prototype.

5.5.2 Final Prototype

The main idea of the Motivator prototype is to provide the user a way to
plan his or hers drinking and follow the feelings related to it. The user can
check how his or hers plans went on the following day. Additionally, the
user can view the history of his plans and moods. The main reason for
these features were that we wanted to make the user himself think about
his or hers drinking. When the user makes the plans, he or she has to think
about his drinking. The application will also send the user notifications
about his or hers plans. By doing this, the application tries to induce these
conscious decisions discussed in section 2.1.

We defined the features of Motivator in Table 5.1. Of these, the essential
features 1-3 are implemented in the final prototype. In addition, the user
can track the alcohol drinks he or she has drunk (feature 4). The features
5 and 6 were implemented partially. The user can set limits to his or hers

1Päihdepäivät 2014. 13. - 14.05.2014. Helsinki. An event for the workers in the substance
abuse and public welfare fields
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drinking in the plans (feature 5). However, there is no possibility to get
statistical data about the general limits. Additionally, the user can track
who he is drinking with in his or hers plans. The user himself has to track
this information. In the beginning we envisioned getting this information
from the phones sensors. This proved to be too difficult in the scope of this
thesis.

As mentioned in subsection 5.4.2, the prototype used in the usability
tests was close to final. However, some additional features were added
even after the tests. The final prototype evolved based on the results from
the usability tests and the bug testing.

One of the major changes in the final prototype was the added possi-
bility to edit the plans the user has made. In Figure 5.6 the editing layout
is presented. The user can click the planned aspects and change it. The
changes are confirmed with the save button. Another major change in
how the application works, is in the way the planned drinks can be in-
serted. Instead of giving only a option of four or more, the user can now
insert the specific amount after selecting four or more when adding an
event. This change was made because we needed to have a concrete num-
ber to which we can compare the added drinks. In addition, this allows
the user more control over his or hers plans.

The mood and drink history changed as well. For the horizontal lay-
out, we added the possibility to see the planned drinks as well as the re-
alized drinks. The graphical layout was changed slightly to make it easier
to read and more aesthetically pleasing. The mood and drink history view
can be seen in Figure 5.7.

For graphical design of the application, the main colors were altered.
These changes were done to make the overall feel brighter. The green
color in the today section was changed from yellowish green to green as
the brighter greens are more associated with health (Morton, 1997). The
new green color can be seen in the top action bar of Figure 5.6.



CHAPTER 5. MOTIVATOR - PERSUASIVE MOBILE APPLICATION 49

Figure 5.6: Final proto, editing event
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Figure 5.7: Final proto, drink history



Chapter 6

Results

In this chapter, the evaluation of the developed Motivator prototype is
presented and discussed. The prototype was evaluated with regards to
the usability of the application and the persuasiveness as described in the
persuasive systems design framework.

6.1 Evaluating the Prototype

The prototype described in chapter 5 was evaluated with usability tests
that included the System Usability Scale and by evaluating the persuasive
features of the prototype with the Persuasive Systems Design model.

6.1.1 Usability Tests

To evaluate the usability of the Motivator prototype, we organized usabil-
ity tests. The main purpose of the usability tests was to determine the
usability of the main features in the application. These main features are:
adding an event, recording moods, viewing past moods, adding drinks,
and viewing the correlation between moods and drinks. The prototype
used in the tests is described in subsection 5.4.2. The amount of partici-
pants was planned to be between 3 and 5.

Test set up. The usability tests were conducted with the thinking aloud
method described in section 3.4. The users were given a set of 7 concise
tasks designed to cover the main features of the application to complete.
These tasks are presented in Table 6.1. The user was given a premise for
the tasks in which it was explained that the user has decided to follow his
or hers alcohol consumption for the next 3 months. For this, he or she has
downloaded the Motivator application. The application was used with a
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Task Description

Task A Start a 3 month sprint. You also want to add a plan for tomor-
row. You are going with your work friends to a sauna and you
plan on drinking 3 beers or ciders.

Task B You wake up in the morning and want to check your plan for
the day. See at what time were you planning to start and end
your plan.

Task C You are drinking at a bar and you want to mark up the drinks
and your mood for the night. A. Mark up the 3 alcohol drinks
you have taken, B. Mark up that you are feeling energetic.

Task D You wake up on the next day. A. Mark up that you are feeling
tired and you are feeling down, B. Check how much you drank
on the day before.

Task E You have planned to drink beer tomorrow at a sauna but you
want to cancel the plan. Cancel the plan.

Task F You remember that you went drinking with your buddies in
the beginning of May. Check the information on the plan you
made.

Task G You have followed your drinking and moods for a while. You
want to see what your average mood is if you have not taken
any alcohol on the previous day.

Table 6.1: Usability test tasks (translated from Finnish)

mobile phone provided by the test conductor. The tests were arranged in
an usability laboratory with video and audio recording equipment. The
tests were also recorded with a camera attached to the ceiling in order to
get a view of the mobile phone.

During the test, the conductor made notes of the user’s actions in the
application. After the test, the user was asked to fill a System Usability
Scale questionnaire, which was discussed in section 3.4. The users were
asked to fill the questionnaire without thinking too much of the answers
to get the immediate reaction to the question and the application. Addi-
tionally, the test conductor and the user discussed the application in more
detail at the end of the test. This discussion was focused on what the user
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thought about the application and was there something that he or she no-
ticed during the test and did not say yet. As such, the focus on the data
from these tests is in the qualitative information gathered from the com-
ments and actions of the user in the application.

The first pilot prototype test was held on the fifth of May 2014 with
the author as the conductor and instructor as the participant. The goal
of this first pilot test was mainly to test the study setting, including the
environment and recording equipment, and the usability test tasks. The
pilot test was successful and we could move onto the real tests.

In total, three usability tests in addition to the pilot test were con-
ducted. These tests were held on 12th, 22nd and 27th of May (users A,
B and C). The participants were all employed and owned a smart phone.
These were the most important user selection criteria as the target user
group was defined as working adults who had a concern over their alco-
hol consumption in section 5.2.

Results. The usability tests uncovered a handful of usability problems.
These problems are summarized in Table 6.2. The problems are listed with
severities, actions for fixing the usability problems and whether the fix has
been implemented in the final prototype. The severity ratings follow the
scale proposed by Sauro (2013). The usability problems were rated by the
author.

One of the major findings during the usability tests was that having
the drink amounts of the previous day shown instead of the drinks of the
selected day was confusing (problem 1 in Table 6.2). In Figure 6.1 the week
view of this can be seen. In the image, the graph illustrates the amounts
of the previous day instead of the one marked on the bottom. During the
tests, none of the testers associated the drink amounts to the previous day
in the week view. The idea behind this was originally to make it easy to see
the causality between drinking and the mood of the next day. However,
this was not perceived as an intuitive way and lead to confusion. Hence,
this was changed to correspond to the same day in the final prototype.

Another major finding was that the users tried to press the event details
to edit them after a plan was made. In the prototype, this was not possible.
User A explicitly noted that it would be good if he could edit the event.
The plan layout can be seen in Figure 6.2. In the layout the user has to
cancel the event and then create it again to edit it.

In all of the tests, the users did not notice or use some of the action
bar items (problem 2 in Table 6.2). For example, the user is able to give a
plan a name with a user interface element in the action bar. None of the
three participants noticed this option. Thus, this feature was not used. The
problem can be seen in Figure 6.3. The implemented solution for this is a



CHAPTER 6. RESULTS 54

ID Usability Problem Severity Fix in final prototype

1 Drink amount corre-
sponds to the previous
day instead of the current
in the history

Critical The drink amounts corre-
spond to the same day

2 Editing plans not possible Moderate User can edit some of the
aspects in the plans

3 User interface elements in
the action bar were not
noticed and thus not used

Minor Guides on first use
to make the user fa-
miliar with the action
bar and made sure the
style follows Android
UI-language

4 Button not clear in the
main help overlay

Minor Made the button clearer

5 User did not notice the
ability to see week view
by rotating the phone in
day history

Minor Guide view mentions the
possibility to rotate the
phone to see the week
view

Table 6.2: Usability problems uncovered from the usability tests
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Figure 6.1: Usability problem 1. Week history with drink amounts of the
previous day.

guide overlay, which highlights the element when the user adds his or hers
first plan. The action bar with these kinds of action items are used widely
on the Android platform. Additionally, another user interface feature that
was not noticed by two of the participants was the ability to rotate the
phone in day history to view the week history (problem 4 in Table 6.2).

The Motivator -prototype has a guide on the first boot of the applica-
tion. This guide is shown when the user first arrives to the main activity.
The guide is made with a transparent layout and the layout disables the
buttons below the overlay until the user completes the guide. User C tried
to press underlaying buttons for a while and had noticeable difficulties in
advancing to the application before noticing the next button on the guide.
The next button is pictured in Figure 6.3. To fix this, the guide button was
made clearer in the final prototype.

In the discussions with the participants after the tasks, the participants
expressed positive aspects from the prototype as well. User A expressed
that the colors looked good and the look and feel of the application was
professional. The smilie faces were considered as a useful way to record
the mood by user B. The week history was also viewed favorably by user
B. As an insight from user C; a monthly view to the history could be ben-
eficial.

System Usability Scale (SUS) ranges from 0 to 100, however it is not a
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Figure 6.2: Usability problem 2. Editing plans not possible.
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Figure 6.3: Usability problems 3 and 4
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Participant A B C Average

SUS Score 77,5 80 72,5 76,667 (s=3.819)

Table 6.3: System Usability Scale distribution in the first usability tests

Participant 1 2 3 4 Average

SUS Score 87,5 72,5 85 92,5 84,375 (s=8,509)

Table 6.4: System Usability Scale distribution in the final prototype SUS-
questionnaire

percentage. For the Motivator -prototype, which was used in the usability
tests, the average SUS score was 76,67±3,819. This score does not include
the pilot test as the participant had seen the application multiple times
before and was already familiar with it. The distribution of the scores can
be seen in Table 6.3. According to Sauro (2011), the average SUS score is 68.
The score of 76,67 converts approximately to the 78 percentile rank and a
grade of B. This means that the Motivator -prototype has higher perceived
usability than around 78% of the products tested in the study conducted
by Sauro (2011). The score of 80,3 and higher give the product a grade A.
As the sample size is quite limited, this score should be treated only as an
indication of the perceived usability.

After the found usability problems had been fixed and we had finalized
the prototype (in the scope of this study), additional user tests were held
with SUS-questionnaires. These tests were informal and thus the main
result is the SUS-score we gathered from these users. The distribution
of these scores can be seen in Table 6.4. The average SUS-score rose from
76.67 to 84,375±8,509. However, this test was also limited in scope as there
were only 4 answerers and the standard deviation increased significantly,
the results should be treated with that in mind.

6.1.2 Persuasive Features

As mentioned in section 2.2, the Persuasive Systems Design -framework
can be used to evaluate persuasive systems. As we used the PSD -framework
from the beginning and selected suitable design principles, the evaluation
was done with the chosen principles.
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In this thesis the persuasive features evaulation was done as an inspec-
tion of the Motivator prototype against the persuasive design principles.
This inspection was carried out by the author and it was done especially
for the selected principles in section 4.3. The author went through the ap-
plication and evaluated the presence of the principles.

From the primary task support principles, we chose reduction, person-
alization, self-monitoring, and simulation. Reduction principle states that a
system that reduces complex behavior into simple tasks, helps the user to
perform the target behavior (Oinas-Kukkonen and Harjumaa, 2009). Mo-
tivator tries to get the user to track and plan his drinking. The task of
planning and adding drinks is done with simple tasks. The user can add
a plan by answering only two multiple choice questions with three more
optional ones. Adding a drink is done with a push of a button in the in-
terface. However, there is a discussion to be had whether the reduction of
drinks to a single abstract concept of a drink goes too far. Nevertheless,
the principle of reduction is present in the final Motivator prototype.

Personalization design principle suggests that a system that offers per-
sonalized content can be more persuasive (Oinas-Kukkonen and Harju-
maa, 2009). In Motivator, the principle of personalization is not present in
a significant way. The experience is largely the same to every user. Motiva-
tor prototype focuses greatly on the principle of self-monitoring. The user
is encouraged to add plans and keep track of them. Self-monitoring prin-
ciple states that a system that keeps track of user’s own progress supports
the user in achieving his or hers goals (Oinas-Kukkonen and Harjumaa,
2009). In Motivator, the user can view his or hers daily or weekly perfor-
mance. In addition, he or she can view his or hers average moods based on
how much he drank on the previous day. Hence, the Motivator prototype
has the principle of self-monitoring implemented.

The last selected primary task support principle was simulation. It
states that a system that provides simulations can be persuasive by provid-
ing a way to view the direct causality in the behavior of the user (Oinas-
Kukkonen and Harjumaa, 2009). As mentioned previously, the user can
view his or hers average mood based on how much he or she drank on
the previous day. This provides a way to see the cause and effect of the
drinking to the mood. As such, the principle of simulation is evident in
the Motivator prototype. From the excluded principles presented in sec-
tion 4.3, the principle of tunneling is present in the form of guiding the user
in starting to use the application. Additionally, the user is informed of the
possibility to call an anonymous substance abuse phone number where
the user can get guidance.

Praise, rewards, reminders, and liking were the selected dialogue sup-
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port design principles. Praise principle suggests that by offering praise,
the system can make the user more open to persuasion (Oinas-Kukkonen
and Harjumaa, 2009). In Motivator, the user is praised when he or she has
completed a sprint. Additionally, the user is cheered with an appropriate
response to the mood he or she selects. These range from encouragement
to praise depending on the selection. Hence, the praise principle is present
in the Motivator prototype. Rewards principle states that systems that re-
ward the user for the target behavior may be persuasive (Oinas-Kukkonen
and Harjumaa, 2009). There are no rewards as such in the Motivator pro-
totype. The encouragement is limited to the feedback the user gets in the
application.

The reminders principle proposes that a system that reminds the user
of the target behavior can help the user to achieve his or hers goals (Oinas-
Kukkonen and Harjumaa, 2009). The user is reminded of the possibility
to add plans in Motivator. This relates to the target behavior of planning
and thinking about the drinking. Additionally, the user is sent reminders
of his plans. These are sent when the plan is beginning and when it is
ending. Therefore, the principle of reminders is present in the Motivator
prototype. Liking principle states that a visually appealing system can be
more persuasive (Oinas-Kukkonen and Harjumaa, 2009). Motivator has
a simple and colorful interface, which follows this principle. None of the
excluded principles discussed in section 4.3 are evident in the Motivator
prototype.

From the system credibility support design principles, trustworthiness,
expertise, surface credibility, and real-world feel were selected. Trustworthi-
ness principle proposes that a system viewed trustworthy is more per-
suasive (Oinas-Kukkonen and Harjumaa, 2009). Motivator informs the
user of that only he or she has the data from the application. The user
is also informed of the development status in the info section. Moreover,
the organizations behind the application are clearly presented to reveal
the possible bias. Hence, the principle of trustworthiness is evident in the
Motivator prototype. Related to trustworthiness is the principle of exper-
tise. It states that a system that is viewed to have expertise behind it can be
more persuasive. As mentioned, the organizations that were involved in
the development of the Motivator prototype are presented in the applica-
tion. These organizations have expertise from the substance abuse fields.
The principle of real-world feel is related to these as well. It states that
a system highlighting the organizations or people behind the application
can be viewed to be more credible. As mentioned, the organizations are
clearly visible when starting the use of the application and in the informa-
tion section of the application.
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Principle Present in Motivator

Reduction Yes

Personalization No

Self-monitoring Yes

Simulation Yes

Praise Yes

Rewards No

Reminders Yes

Liking Yes

Trustworthiness Yes

Expertise Yes

Surface credibility Yes

Real-world feel Yes

Table 6.5: Present persuasive design principles

Surface credibility suggests that the users make initial assessments of
the system credibility from the first impression of the system. As such,
the system should look credible. Motivator has a colorful and simple user
interface. The colors selected in the application do not focus on credibility
or trust. However, one user in the usability tests stated that the application
looked very professional. Of the 12 selected persuasive design principles,
10 are present in some form in the Motivator prototype. The principles can
seen summarized in Table 6.5.

6.2 Analysis

We started the development of Motivator with the goal of designing a per-
suading mobile application with a new take on how alcohol tracking soft-
ware works. Instead of focusing on the alcohol content and how much is
good for the user based on a generalized statistic, we went to the emotional
side of the alcohol consumption. As was presented in the subsection 6.1.2,



CHAPTER 6. RESULTS 62

the Motivator prototype does implement a range of persuasive design
principles defined by Oinas-Kukkonen and Harjumaa (2009). Based on
the results, the Motivator prototype can be viewed as a persuasive sys-
tem. The application has 10 of the 12 planned persuasive design princi-
ples implemented. However, evaluating the actual effect the application
has on the behavior of the user requires more research. This is discussed
in chapter 7.

The usability tests and system usability scale -metrics (SUS) indicate
that the Motivator prototype has good perceived usability. Nevertheless,
as mentioned in the subsection 6.1.1, the sample size in these tests was
quite low. This is especially important in quantitative data, which the
SUS-score represents. The SUS-score did increase after the fixes from the
usability tests were implemented. However, so did the standard devia-
tion. With a small sample size and a high standard deviation, drawing
conclusions is not possible. The SUS-metric could be used as a hypothesis
for additional usability tests.

6.2.1 Comparison with Previous Work

We mentioned in subsection 2.5.2 two of the applications that were already
available in the Finnish market. These were OttoMitta and Jeppe drink-
ing diary. OttoMitta concentrates on providing exact statistics about what
the user has drunk. The application shows the calorie amounts, prices
and alcohol contents of many different drinks. Additionally, this data is
visualized with graphs. In comparison, Motivator does not provide this
information about different kinds of alcohol drinks. Instead the focus in
Motivator was in planning the drinking and following the mood related
to it. Hence, the applications are quite different.

Jeppe drinking diary provides the user the ability to track his drinking
as well. Jeppe is a web based application that works in internet browsers.
For the sake of this comparison, we looked at the mobile version of the
service. In Jeppe, the user can add limits or goals for his drinking for a
week. Additionally, the user can add his or hers feelings to Jeppe with a
five point scale as well as add the money spent. Afterwards the user can
view the weekly summary of his drinking and money spending. Jeppe is
more close to Motivator than OttoMitta. In both, the user can track the
drinking and related feelings. However, in Jeppe the moods are added at
the same time as the drinks and money spent. In Motivator, the user can
add moods independently of drinks. The focus in Motivator is as much in
the moods as in the drinks whereas Jeppe concentrates on the drinks. In
addition, Motivator focuses on planning specific events or days instead of
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weekly goals. In summary, Motivator provides the user the ability to plan
his drinking in a new way.



Chapter 7

Conclusions and Discussion

In section 1.2, we defined the overall aim of this thesis as developing a
motivating application for planned alcohol drinking. To achieve this, we
set two research questions that needed to be answered. The first research
question, what does a motivating application mean, relates to how we can
motivate people through computational means. In essence, a motivating
application increases the users motivation towards a behavior or an action.
This can be done with persuasive technologies. Persuasive technologies
were discussed in section 2.2.

The second research question was defined as what are the application
specific characteristics relating to alcohol consumption. These were stud-
ied in this thesis by interviewing and discussing with substance abuse
work professionals in addition to the literature review in chapter 2. One
of the important factors that came up during the workshops relating to
alcohol consumption was that enlightenment does not work. People do
not react to someone telling them of the harm that alcohol does to you.
This finding was reinforced by the literature review where we found out
that people generally do know what alcohol does to you but still act detri-
mentally. Hence, the Motivator application focuses on trying to make the
user himself or herself think about his or hers alcohol consumption. To
achieve this, the user has to be motivated to follow his or hers drinking.
This makes the chosen persuasive approach to the application valid.

In this thesis, we researched the behavioral background of alcohol con-
sumption and how motivating applications can be built. Additionally, a
prototype of a motivating application for planned drinking was developed
with user-centered design approach in conjunction with persuasive sys-
tems design framework. The user-centered approach to designing a mo-
tivating application was generally a success. In the persuasive systems
design framework, there is emphasis on the persuasion context. User-
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centered design process provided great data for the analysis of this con-
text. By including users and experts from the problem area, we acquired
information about the different contexts affecting the persuasion. This re-
search has provided a case example of implementing persuasive design
on a mobile application with user-centered design process.

The Motivator prototype provides a new way of planning and tracking
alcohol drinking as well as the related moods. The application had a beta
release on 17.06.2014 in the Finnish market. This was due to the appli-
cation gathering enough interest to warrant the early release. Hence, the
application can be viewed as a success. The beta release gathered media
interest. Examples of the media coverage the Motivator received can be
seen in the appendices.

7.1 Limitations of The Study

During the development of the Motivator -prototype, we organized a num-
ber of sessions with the experts from the behavioral field. However, the
inclusion of the real users during the early design phase was left to one
session. This was mainly because of the sensitive nature of the problem
domain. Nevertheless, the inclusion of more sessions with even potential
users would have been beneficial during the design of the prototype.

During the iterative development phase of Motivator, we had a good
number of experts from the substance abuse field participating in the de-
sign. However, the majority of this was concentrated in the first iteration.
This is partly because we had limited time for developing the application
to a working prototype, which meant that the sessions were more scarce
in the following iterations. By including more experts and users in the
later iterations in addition to the first would have given us more informa-
tion during the later development phases in addition to the initial design
iteration.

The persuasive feature evaluation was conducted by the author. How-
ever, it would have been beneficial to have another evaluator so that the
results would not limit to one persons inspection. This would have given
broader view on the persuasiveness of the Motivator prototype.

One of the limiting factors in the development of the prototype was the
coding of the application. As the author did not have extensive knowl-
edge of Android development, some of the envisioned features were cut
or revised partly because of it. Most of these limitations relate to how effi-
cient the application is with the phone resource usage. However, in terms
of functionality and user experience, this limiting technical factor did not
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have a substantial effect.

7.2 Future Work

As we mentioned in the section 1.2, we could not evaluate the effect the
Motivator has on the behavioral change. To evaluate this, a longer study
with a set of test users would be necessary. Additionally, the usability
evaluation of the final prototype was done with four informal tests with
only system usability scale as a result. Hence, testing the usability with
more users would undoubtedly give more insight.

The social support principles from the persuasive systems design frame-
work were left out. This was done because of the sensitive nature of the
problem domain. However, it may be possible to include social features
to Motivator. This requires more research and design to find out what the
users are comfortable with.

As mentioned previously, the Motivator was released as a beta for the
Finnish market in the middle of June. In the beta software, we included
an anonymous feedback form as well as an online system usability scale
questionnaire. The data from these will provide the direction for the Mo-
tivator in the future.
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Appendix A

Usability test tasks in Finnish

Käytettävyystesti – Motivaattori
Olet päättänyt seurata alkoholin käyttöäsi seuraavat 3 kuukautta. Tähän

olet juuri ladannut Motivaattori-sovelluksen.
Tehtävät

• Tehtävä A Aloita 3 kuukauden jakso. Haluat myös lisätä suunnitel-
man huomiselle, jossa olet menossa työkavereiden kanssa sauno-
maan ja aiot ottaa 3 kaljaa/siideriä.

• Tehtävä B Heräät aamulla ja haluat tarkistaa päivän suunnitelmasi.
Katso mihin aikaan olit aloittamassa ja lopettamassa.

• Tehtävä C Olet juomassa baarissa ja haluat merkitä juomasi ja fiilik-
sesi illalta ylös. A, Merkitse itsellesi juomasi 3 alkoholijuomaa. B,
Merkitse, että tunnet olosi energiseksi.

• Tehtävä D Heräät seuraavana päivänä. A, Merkitse, että tunnet olosi
väsyneeksi ja olet hieman allapäin. B, Tarkista edellisen päiväsi juomi-
sesi.

• Tehtävä E Olet suunnitellut ottaa saunakaljat huomenna mutta halu-
atkin peruuttaa sen. Peruuta tapahtuma.

• Tehtävä F Muistelet, että kävit kaveriporukkasi kanssa juomassa tou-
kokuun alussa. Haluat tarkistaa reissun tiedot.

• Tehtävä G Olet seurannut juomisiasi ja fiilistäsi jo jonkin aikaa. Ha-
luat katsoa mikä fiilis sinulla on yleensä jos et ole juonut mitään edel-
lisenä päivänä.
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Appendix B

Media from the Beta release of Mo-
tivator

The release of the Motivator beta gathered some interest in the media in
Finland. Here are some of these media hits.
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Figure B.1: Helsingin Sanomat
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Figure B.2: Talouselämä
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Figure B.3: YleX



Appendix C

Motivator - Paper Prototype

Here is the full Motivator paper prototype in Finnish.
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