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Abstract- Adolescents in today’s society are becoming
increasingly less active, contributing to a rising obesity rate.
With this epidemic as motivation, and the use of smart phones by
youth as opportunity, a suite of Android Applications was
developed to promote physical activity among this population.
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I INTRODUCTION

Adolescents in today’s society are becoming less active,
contributing to the rising obesity rate. With this epidemic as
motivation, and the growing accessibility of smart phones to
teenagers as opportunity, this paper describes our development
of a suite of collaborative Android games to promote physical
activity among this population. Informed by interactions with
youth groups, application development occurred through the
scenario-based design usability engineering method.

A suite of three applications using various mobile hardware
components were developed and evaluated at the Roanoke
Boys and Girls Club. The first application, Apple Tree Shaker
is an application that uses the accelerometer to ask players to
shake the device to knock down as many apples off the tree
within a given time period. Color Scavenger Hunt is an
application that prompts the player to choose a color between
red, green, and blue (the three primary colors). Once a color is
chosen the player is asked to take pictures of objects of the
same color, and throughout the game the player is given hints
to find that color in different locations so that physical activity
is involved. Speed of Light (SOL) is an application that uses
the GPS and involves a race where the players plot their
finishing line and the starting point. The players receive points
based on the speed and distance they traveled.

With emerging numbers and types of mobile devices,
multiple hardware components could be combined to make
one fun, challenging, and competitive game for adolescents to
increase exercise and interaction between players. Improved
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graphics has promise to improve the games to make them
more interactive.

The remainder of this paper presents the background and
motivation for this work, the usability process for the Android
application creation, with visual depictions for each design
stage, and directions for future work in this area.

II. Background

There are a growing number of life-threatening diseases and
conditions that can be prevented or lessened with a healthy
diet and exercise, including heart disease, cancer, and diabetes
(e.g., [1]). This work seeks to create an engaging interface to
address health and wellness concerns. In particular, there have
been recent increases in childhood obesity in recent years,
(e.g, [2]) leading to a focus in the childhood obesity area by
First Lady Michelle Obama.

Prior work suggests that mobile devices are a good match
for our work. Many young people, notably African
Americans, use mobile devices from a young age as a primary
means to connect to the internet. Mobile device interfaces are
showing strong potential as enablers of behavioral change,
particularly in the health and wellness areas (e.g., UbiFit
Garden fosters physical activity through the use of mobile
displays [3]). In particular, games provide an experience for
users that is both engaging and informative. Games have been
leveraged previously to reach out to both adults and children
[4]. Moreover, findings suggest that computer games could be
effective in promoting healthier food and beverage
consumption [5]; hence our continuing research focus on
developing and evaluating mobile games for young people [6].

II. Application Development

This work used a scenario-based development approach to
creating the mobile applications [7]. The first step was to
develop scenarios that reflect the target usage, as reflected in
the example below and in figure 1:

566



Scenario: A group of kids at a cookout are looking
for a means of entertaining themselves after eating
when a kid mentions he has a new app and
challenges someone to beat his high score. He
demos the game, shakes off 20 apples off the tree
then passes it to his challenger

Scenario: Scenario:
At afamily cookout, kids are Jimmy showsthe kidsthe
gathered around each other Apple Tree app and displays

and Jimmy proposes agame
to play onhis new phone.

tothe group how to play, He
tellsthemthe object of the
game isto shake as many
apples offthe tree as possible
inG0 seconds

You've filled the
basket with 20

Scenario:

Scenario:

Atthe end of 60 seconds,
Jimmy has made 20 apples fall
framthetree, Hethen
challenges anyoneto beat his
score.

Jimmy'stwin brother Johnny
acceptsthe challenge and
replaysthe game.

Figure. 1. Sample pictorial usage scenario for this project

Each of the full scenarios shows how the key actors
approach a situation and temporally walk through it to reach a
resolution. We worked toward the creation of scenarios that
would encourage activity among young people.

As a next step, we created wireframes to capture the key
stages in the application. They could then be compared to the
scenarios to ensure that there was a match between the
important parts of the scenarios and the stages of the
application. Two wireframes are shown in figures 2 and 3,
reflecting that wireframes could be either computer-generated
or paper-based.

The wireframes then provided for us a basis for our
application creation. We ensured that each frame in the
wireframe (and hence each element in the scenarios) matched
with something that would be visible to the people using the
applications. This allowed us to conduct cognitive
walkthroughs with expert reviewers throughout the design

process, thus simplifying the application design toward the
creation of better applications.

It is through these usability engineering steps that we
connected researchers in multiple disciplines, toward

contributing to the discipline. While other applications seek to
encourage healthy behavior (e.g., [3,4]) , this work presents an
approach for designing these applications (see [5] for details).

Figure. 2. Computer-generated wireframe for the “Apple Shaker” application.

Figure. 3. Hand-drawn wireframe for the “Color Hunt” application.



A suite of three applications using various mobile hardware
components was developed for evaluation at the Roanoke
Boys and Girls Club (see the next section for details).

The first application, Apple Tree Shaker, uses the
accelerometer and asks players to shake the device to knock
down as many apples off the tree within a given time period.
Participants each have their own devices and can compete to
see who achieves the highest score. Figure 4 shows two
stages in the Apple Tree Shaker application.
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Figure. 4. Screenshots from the “Apple Tree Shaker” application.

Color Scavenger Hunt is an application that prompts the
player to choose a color between red, green, and blue (the
three primary colors). Once a color is chosen the player is
asked to take pictures of objects of the same color, and
throughout the game the player is given hints to find that color
in different locations so that physical activity is involved.
Competition among participants will encourage them to move
around to find highly-rated pictures. Figure 5 shows two
screenshots from the Color Scavenger Hunt game.
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Fig. 5. Screenshots from the “Color Hunt” application.

Speed of Light (SOL) is a final application that we
developed to use the GPS and involves a race where the
players plot their finishing line and the starting point. The
players receive points based on speed and distance traveled.

III. Conclusions and future work

This paper describes three mobile applications for the
Android platform that encourage exercise among groups of
young people. The applications make use of specialized
hardware in today’s smartphones, like GPS and accelerometer,
with the expectation that these phones will be inexpensive and
common among younger populations in the near future.

To assess the viability of these applications among young
populations, we are working closely with our local Boys and
Girls Club [8]. Our initial results show a high degree of
familiarity with mobile phones, particularly for gaming and
communication—a great match for the applications that we
have developed. Our next steps will be to deploy these and
other similarly-targeted games within this youth community
for long-term study, seeking to observe usage patterns and to
collect user feedback among peer groups (as in [9]). We also
plan to release the games within mobile application
marketplaces for broader dissemination.
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