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Introduction

Several studies indicate a growing increase in the number of
people that are overweight. Along with psychological stigmas,
these people have increased risk for heart diseases, high blood
pressure, diabetes, arthritis-related disabilities, and some can-
cers [1]. Sedentary lifestyles and consumption of energy dense
foods are the main factors leading to these conditions. A change
in lifestyle through an increase of physical activity is common-
ly known to aid combating obesity. Additionally, regular physi-
cal activities reduce risks and provide therapeutic benefits for
people that suffer from several health conditions.

Motivating an increase in physical activity is a known chal-
lenge, as there are several barriers that prevent people from
having a healthier lifestyle. The use of persuasive technology
has been proven effective in many cases. In the past, most stud-
ies relied on self-monitoring, by using, for example, diaries to
asses people’s physical activity level [2]. More recently, how-
ever, devices such as pedometers are used to unobtrusively
measure physical activity [3]. In addition, we see that moti-
vational strategies from psychology are employed, to increase
persuasiveness of the intervention. In this area, a well-known
approach is that of goal setting. These goals are usually deter-
mined by a system, and can be altered by the users themselves
[4]. Goals can be individual or collaborative, in which each user
must fulfill part of the goal. According to Weldon and Weingart
[5], group goals motivate users to improve the personal perfor-
mance, because they recognize that group success depends on
the performance of the individual users, and because users tend
to work together more effectively.

As group goals imply, persuasive systems can be built on top
of social networks, so users can interact with each other. This
allows for the benefits provided by social dynamics [6]. For our
approach, we propose ActivityShare; a service application that
combines selfawareness with social goal setting. We provide
self-awareness to the user by unobtrusively measuring physi-
cal activity through a small accelerometer device, which mea-
sures movements in three dimensions. This device is the Philips
Activity Monitor, which converts all movements into calorie
expenditure. In line with the currently growing trend of shar-
ing digital information, we propose a novel approach to goal
setting: social goal setting. We enable users to share goals by
proposing activity challenges to others. These challenges are
posed to all users, and everyone is free to accept/ignore the
challenges. Once accepted, the challenge becomes a new goal
to achieve.

Initial Requirements

We performed an extensive literature survey on physical ac-
tivity and persuasive technology. This led to an overview of
existing technologies and solutions, pointing out their benefits
and drawbacks. The overview inspired a rough concept. We
employed a user-centered design approach to come to a final
design. The design approach consisted of several iterations; we
involved end-users in each iteration.

After the initial concept, we started with interviewing sedentary
people about their current lifestyle and about their thoughts on
our initial concept. The results of the interview led to a further
specification of the concept. This concept was prototyped and
put to the test in a real user environment. The results inspired a
next iteration of the concept. At this point, we created a video
prototype. This prototype was extensively discussed in a focus
group. The results of the focus group were used to define the
fully functional prototype, which we intend to use in a final
user test. Below we describe each design iteration in detail. We
report the method as well as a summary of the findings.

Initial Interviews

Initial interviews were conducted in order to make a first step
towards people with sedentary lifestyles. The interviews ad-
dressed their opinions about their physical activities and our
initial concept. All participants (n=6, 2 females) were students
who considered themselves to have sedentary lifestyles. Ques-
tions addressed their current lifestyle and habits, opinions on
activity monitoring, activity sharing within a social group, and
about the possibility of sharing challenges.

Most interviewees understood the importance of a healthier
lifestyle and were interested in making positive changes. They
liked activity monitoring, and preferred to see progress through
real data such as body weight and blood pressure. Most of
them preferred an expert or a friend to motivate them, instead
ofstrangers. They suggested a system that would be linked to
their schedule, so it could remind them to do activities when-
ever there was an empty time slot. On the topic of sharing, they
reported that they had no reservations about sharing informa-
tion with close friends. On the topic of feedback, they indicated
that they would prefer positive encouraging feedback rather
than negative.

These results reflected an agreement towards our initial design
concept, further specifying features like the presence of an ex-
pert and the preference of interacting with closer friends rather
than strangers.
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Concept Test

After the interviews, we designed a web application that imple-
mented the main features of our concept. This prototype was
used in order to further specify requirements, and to see how
users would respond to our concept of social goal setting. We
invited participants (n=8, 2 female) to work with the applica-
tion for one week. We targeted sedentary people that worked
in the same office; however, they were not all sedentary, as we
observed later.

The features implemented in this application were: activity log-
ging, setting and accepting challenges, sending and receiving
comments, and the presence of an expert. This expert, which
was actually controlled by one of our group members, was seen
as a virtual coach by the users. He proposed some challenges,
reminded users of their goals and gave feedback on their ac-
tions. We tested the challenge setting in two ways. Initially, by
proposing all kinds of different challenges through the virtual
coach, and then, by observing what kind of challenges the us-
ers themselves came up with. The challenges set by the coach
ranged from individual to group challenges, and from very easy
opportunistic activities (taking the stairs), to real sports (going
for a run). At this stage, we did not use the mentioned activity
monitors. We relied on users’ input in the web application as to
what challenges they managed to complete.

After one week of testing, we interviewed each of the users to
gather feedback on the application. In addition, we analyzed
the data recorded in the system’s database. We found that most
users asked for more feedback and information about the other
participating users, such as: who is doing what, who completed
the most challenges, which ones did they accept, total calories
burned, total kilometers walked, etc. Users pointed out that they
preferred to accept challenges that were easy to accomplish. As
for the rejected challenges, most users said that those challeng-
es were unrealistic, boring, or too difficult. The real sedentary
users reported that they preferred opportunistic activities.

Most users liked the system and thought it would work well.
Most appreciated characteristics were the social aspect that al-
lowed interacting with friends, and the coach, who was per-
ceived to be a real expert. Most importantly, they reported that
it really stimulated them and made them think more about their
activities. In addition, all users reported difficulties with check-
ing the system during weekends, because they were almost
never at a computer. Therefore, most users suggested a mobile
implementation.

Video Prototype and Focus Group

Next, we designed a 4-minute video prototype to illustrate all
functionalities of our concept [7]. A focus group was carried
out to get feedback on this prototype. This was done to as-
sess people’s attitudes towards the concept of activity sharing
and monitoring with a challenge setting approach. All invited
participants (n=6, 2 females) were office workers. As a start,
questions were asked regarding healthy lifestyles and how they
defined their own lifestyles. Then, the video prototype was
shown, followed by an extensive discussion.

Contrary to the previous concept test, users showed resistance
towards the challenge setting approach, fearing peer pressure.
They suggested that for the system to be more fun and fair,
the person who sends a challenge should also have to complete
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it. In accordance with the other interviews, challenges should
preferably be sent by friends or an expert. Participants appreci-
ated most the idea of inviting friends to perform group activities
with them. Participants disliked the alerts and reminders be-
cause they could turn out to be annoying. They also suggested
integration with their daily schedule.

Most participants agreed that the most important thing on the
system would be selfawareness, and that they would like to see
their improvement over time. Participants wanted the activity
recognition to be reliable and aware of possible cheating. Par-
ticipants were open to sharing activity information with each
other. Regarding the technology, the group thought that the use
of a cell phone based system would make the application more
accessible during weekends.

Final Concept

We thoroughly analyzed the results from all user-centered de-
sign iterations, and extracted a long list of requirements for the
concept. Most requirements were already met by the concept,
but several requirements demanded some changes. We list the
most important changes here.

Overall:

 Users can only be in the same group if they have the same
level of physical activity.

 Users in the same group are preferably friends or close col-
leagues.

» The system provides easy access on a PC (i.e. tray icon, or
popup reminder, not only a website).

Challenges

« Challenges will be more structured (what, how long, when,
where).

 Accepted challenges will be displayed as such.

 Users will be able to mark a challenge if they do not want to
do it, and it will appear as such.

 The system will focus on group challenges and on opportu-
nistic activities.

 The system will launch challenges that fit into users’ current
activities (level, time, location, required equipment).

* The user who sets a challenge automatically accepts it as
well.

* There will be a limited number of challenges per day.

Displayed Information

* The system will provide self-awareness through overviews of
user’s achievements, like burned calories, etc.

» The system will provide self-awareness through predictions
of future status when current activities are continued.

e The system will show group information about how many
people did a challenge, how many did not, etc.

Feedback

* The virtual coach will send immediate real time feedback to
the user, after fulfilling a challenge.

« Feedback will be grouped per challenge.

Reminders

e The system will persuade users more to send/accept chal-
lenges.

* The system will send as few reminders as possible (only when
the user is inactive for too long).

* The system will have the capability to be



turned on silent mode, so it will not send
reminders.

Using all these insights, we created a highly detailed descrip-
tion plus a UML use case diagram of our final concept. A small
version of this UML model is displayed in Figure 1. To do a
solid evaluation, we are planning to build a fully functional
prototype of our design concept. This will include user access
through a PC and through a mobile device, fully automatic
measurement of physical activities, and all other aspects of the
final concept.
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Evaluation

For the evaluation of our final concept, we are planning to invite
two groups of sedentary users, where each group consists of at
least five close colleagues. Before participating, they will be
requested to fill out a short questionnaire (International Physi-
cal Activity Questionnaires, IPAQ) [8] to obtain comparable
estimates of their physical activity. The results will make sure
that the groups will be composed of people with low levels of
physical activity. The concept will be tested in a six-week trial,
using fully functional prototypes. The first two weeks, we will
measure the physical activity of all users, to get a baseline of
their activity. The next two weeks, one group will use our final
concept, whereas the second group will use a stripped version,
with self-monitoring and without social challenge setting. After
these two weeks, the groups will switch concepts, so group one
will use the stripped version, and group two will use the full
final concept. The scheme of our evaluation tests is shown in
figure 2.

The stripped version will only have the following three fea-
tures:

* Overview: The possibility to see the total amount of physical
activity done by the user.

 Self-monitoring: A graph displaying the activity done in

terms of calorie expenditure in distinct zoom levels (week, day,
hour).

« Shared activity: The possibility to see the total amount of ac-
tivity performed by the other users of the system.

To assess the physical activity increase, we will compare the
activity results of the interventions with the baseline measure-
ments. In particular, we will compare the activity increase (with
respect to baseline activity) separately for the weeks in which
they used the full version and the weeks in which they used the
stripped version, to see whether our concept motivates people
more than only selfmonitoring.
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