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Abstract

Tangible widgets have been used in the context of touch-based games for children, where widgets
represent game avatars that players control with the widget. Due to a lack of prior research in this
field, this thesis investigates problems based on an initial study where children play the game Disney
AppMATes, which uses a scrolling camera. In this game, players control a virtual car using a widget.
In the initial study, it was found that children had a desire to drive on roads. However, roads were
often difficult to drive on because of the view of the scrolling camera. This thesis proposes a range of
solutions to the problems found in the initial study, but focuses on the above-mentioned problem for
which a solution called Road Focus was designed. Through an experiment with 64 participants in ages

5-7, it was found that Road Focus is a significant improvement to the solution used in AppMATes.
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Chapter 1

Introduction

The concept of merging the real world with the virtual world has been of interest for researchers
as early as the mid-1990’s [FIB95]. Tangible user interfaces are broadly concerned with giv-
ing physical form to digital information. Manipulation of these physical objects are used to

interactively engage with computational systems [U1102].

In essence, it’s the idea of blending physical and virtual artifacts. Researchers have used many
different terms to discuss this area, such as graspable user interfaces [FIB95], natural user
interfaces [WW11], tangible user interfaces [Ish07, BCL12], mimetic interfaces [Juul(] and
tangible widgets [BFTK14]. [HBO06] use tangible interaction as an umbrella term. For this

project, we will use the terms tangible interactions and tangible widgets

According to [HBO06], in relation to tangible interactions, most frameworks take a structural
approach that systematically map out an abstract design space, but they seldom address the
human interaction experience. However, it is widely agreed that by moving human-computer
interaction from the virtuality of the screen into the physicality of the real world, the design

space is significantly extended and thus enables new and rich forms of interaction [HSU04].

Tangible interactions have in recent years been used in the context of console and tablet games
with commercial products such as Skylanders, Disney AppMATes, LEGO App Brick and Fab-
ulous Beasts. Although the target group for such products primiarly consists of children, many

studies have been conducted on adults [BFTK14, BFTK15, KWRE11, BCL12|. Furthermore,

these studies focus on the affordance differences between using physical widgets on a touch
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screen and using fingers on a touch screen. To our knowledge, there are no studies that focus

on solving the actual problems that occur in current games that use tangible widgets.

For instance, [BFTK14] compare controlling a tablet game with finger touch to controlling it
with tangible widgets. They found that participants preferred using tangible widgets due to
ease of control for most interactions in the game. However, they also found that the widget
could occlude parts of the screen. Although they mention that it would be interesting to
test tangible widgets on children because of their similarity to regular toys, none of the test

participants in the study were children.

When exploring the different tangible widget games commercially available, we found that
AppMATes was the only example where the game world is bigger than what can physically be
displayed on the screen, which resulted in it using a scrolling camera. We find scrolling cameras
interesting and relevant, since they provide more freedom to design virtual worlds bigger than
what can fit on a physical screen. Based on a few internal tests, we found a group of interaction
problems with AppMates, which will be described later. Furthermore, using a scrolling camera

in a tangible widget game has, to our knowledge, not been explored in previous studies.

In order to further investigate the problems found in AppMATeS, we conducted initial tests

with children playing the game. These will be described in the next chapter.



Chapter 2

Initial Observations of Children using

AppMATes

Disney AppMATes is based on the Disney/Pixar movie Cars 2 (see Figure 2.1). In the game,
the player can freely drive around in a top-down view and take on different missions. The game
starts in free roaming, and stays so for the better part of the game, but also has specific tasks
such as collecting objects, racing other cars and playing minigames. The game allows for two
ways to play: with a physical widget, which represents a car, or with touch (with a virtual
representation of the widget controlled with two fingers). For this project, we mainly focus on
the free-roaming interactions where a widget is involved. Through this report we use the words

widget, physical widget and physical car interchangeably.

Figure 2.1: Tangible widgets are used to play Disney AppMATes [Hyb13].

Players control the in-game camera in AppMATes by placing the widget on the screen while
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touching its conductive parts on the front and side windows. As long as the widget touches the
screen and the fingers touch the windows, the player, and thereby the virtual camera, moves
forward. The movement of the game camera is dependent on the widget’s orientation and the
car’s acceleration. Moving the widget has no influence on the game camera, but is used to

move around freely inside the boundaries of the screen and interact with objects.

In order to understand how children naturally interact with widget-based games in the style
of AppMATes, we conducted an informal test with a group of children. The objective was
to discover potential issues and pitfalls that could be used as a starting point for further

investigation.

2.0.1 Procedure

We let seven children with an average age of 6.4 years (SD = 2:2) and five adults play Disney
AppMATes. All sessions were video recorded for further analysis. The children and their
parents were approached at a local library, whereas the adults consisted of students from various

departments.

Our testing approach was inspired by [DR04, DM02]. They found that, without prompting
the children, it is not guaranteed that the they will actually speak at all. Therefore, we used
intervention and talk-aloud methods to make the children give feedback on their experience.
The talk-aloud approach aims to let the children talk about what they are doing and not
so much what they are thinking (as in think-aloud). We further used it to find out if they

understood what they were doing and what the game expected of them.

Each play session lasted 8-15 minutes. The players were asked to drive around freely for the
majority of the time. When the facilitator deemed that they understood the game to a satisfying
degree, the participants were prompted to try out different aspects of the game, e.g., by asking
them to drive to a specific location or complete an in-game task. The facilitator also asked
them to experiment with the tangible widget, such as lifting it, moving it faster and replacing

it with another widget.



2.0.2 Common Issues Found

During these tests, we found that both children and adults had difficulties with several aspects
of navigation. In parts of the game where they wanted to drive faster, they pushed the widget
forward, resulting in them eventually pushing the physical car to the very edge of the physical
screen, effectively making it difficult to see what was coming in front of or next to them in the
virtual world. This often caused them to collide with objects in the environment which they
otherwise would have avoided. Even when they seemed to realize pushing the car didn’t make

it go faster, both groups still kept doing it.

We also found that when players rotated the car, they often lost their grip of the widget and
accidentally let go of its conductive parts. This caused the widget to lose connection and the
car would stop, thereby frustrating the players. Furthermore, rotating the car caused problems
with the physical limitations of their hand: their hand and arm occluded the screen, and

awkward positions forced them to temporarily let go of the widget.

As the game tries to map the widget directly to the car in terms of size, in scenarios where the
car is driving quickly, the camera can’t zoom out and show what’s coming ahead, resulting in

players having difficulties reacting to obstacles.

A large part of the players in both groups had a desire to follow the in-game roads. Sometimes,
while driving alongside the edge of the screen, they would end up driving a bit skewed towards
the center of the screen compared to the road. This meant they would drive slightly away from
the road, making it gradually less visible. In the end, this would force them off the road. Some
players kept driving off-road, while others lifted the car, thought for a bit, before putting the
car back down next to the road and driving back up on it. In both cases, it seemed to annoy

the players.

Likewise, we saw several times where what seemed like their mental model of the in-game
universe appeared to keep them from doing certain actions. Every player, even the most
energetic, tried to avoid collisions, even though the virtual in-game collision does close to
nothing. However, when the game showed an arrow to indicate where to go, they drove directly

in the direction it was pointing and completely ignored any potential collisions.

On the same note, they almost never lifted the car and placed it somewhere else on the screen

10



than where they initially picked it up. And if they did, it was always close to where they lifted

it, and never on top of a wall or obstacle. This became a problem in two instances:

1) To enter a menu, players had to drive to the corresponding spot in the world. When the
menu opened, the widget would occlude it, which generally made the participants remove the
widget from the screen. Nevertheless, when they exited the menu, they would place the car
back into the spot from where they had just lifted it, meaning they would open the menu again.

For some participants, this even happened repeatedly and caused a great deal of confusion.

2) If participants ended up at the edge of the game world, where they couldn’t travel any further,
the game expected them to turn the widget around and drive back. Sometimes they would
have so little “wiggle room” between the edge of the screen and the edge of the game world,
that they had a hard time placing the widget. However, this was only their own perception, as
they could easily just put it directly on, or beyond, the edge of the game world and drive back.
Each participant was shown that lifting and moving the widget did nothing, yet the problems
kept occurring. The game itself even prompted the player to place the widget back on the
middle of the screen when pushing it off the edge (see Figure 2.2). However, we noticed that

many participants simply ignored this.

Many participants felt they didn’t know what they were supposed to do in the game and only
coincidentally encountered activities. We assume this was largely because the participants
couldn’t see very far and therefore had no apparent goal to pursue. The game features a pop-
up map, which every participant could successfully read and understand, but when asked to
drive to a specific spot shown on the map, they had to open the map several times during
their travels to find it. Again, we assume this is because they couldn’t see very far and would

therefore miss out on visual cues in the game world.

When asked about how to accelerate or decelerate, most participants didn’t know how to control
it. This was a trick question, since it isn’'t possible to control the acceleration in AppMATes,
aside from lifting the widget (but then the car isn’t technically present in the world anymore).
Some assumed they had to either press the car down harder or push it closer to the edge of
the screen in the direction they wanted it to go. Participants tested it out and realized it did
nothing. In the same regard, we asked them how to stop the car, to which everyone just let go
of the widget and assumed this meant the car had stopped. The fact is, the widget isn’t being

tracked anymore, which means letting go of the widget is the same as lifting it.
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