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Abstract 
 

The development of serious games, requires the participation and collaboration of 
several disciplines; as in the following thesis, showing the collaboration between 
physiotherapists and developers. Obviously good collaboration and understanding 
requires a tool that allows passage of information from one discipline to another. One 
example of such a tool is the concept of patterns. The concept has been adopted in 
many communities, one of which is game design where they have been called game 
design patterns, to offer the same advantages with additional benefits. In the 
following thesis we use game design patterns in order to translate the requirements 
of physiotherapists into a serious game. Or more precisely, the aim is to satisfy the 
requirements of physiotherapists as movements, motivation, and other features and 
map them into patterns and translate them in a serious game. The validation of the 
mapping was carried out in three different ways: with the physiotherapists, patients, 
and finally with game designers. The work carried out, shows an example of how 
game design patterns can be used to satisfy the requirements of physiotherapists in a 
game for rehabilitation. 

Key words: Patterns game design, virtual rehabilitation, rehabilitation movements, 
rehabilitation game 
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1 Introduction 

People with disabilities or illnesses that cause lack of movement may be limited and 
restricted in their participation in the active life, through the reduction of motor function. 
The goal of rehabilitation is to improve motor skills by subjecting the patient under treatment 
to rehabilitation activities. In fact it is often said that active participation in rehabilitation 
programs increases the benefits and effectiveness of therapy. However, the number of 
exercises in a therapy session is typically limited. Due to this limitation in therapy, therapists 
often prescribe exercises to be carried out at home, these exercises are sometimes boring. 
However, one study on stroke rehabilitation (Alankus, Proffitt, Kelleher, and Engsberg, 2010) 
indicates that 31% of people with stroke perform these exercises as recommended, which can 
lead to an incomplete recovery. People who don’t complete home exercises as recommended 
often cite slow progress and lack of motivation as an impediment. 

One idea is to use games as motivation and an effective way to encourage the patient to 
perform exercises independently. In this regard, a serious game using a tool to detect the 
movements of the patients, in our case we use the Kinect, may form a significant part in a 
serious game for motor rehabilitation. The use of serious games can be applied in different 
areas of applications such as military, government, educational, corporate, healthcare, and 
rehabilitation. During the normal process of therapy, the therapist is guiding the patient to 
perform the exercises correctly. In the scenario of using a serious games the system / game 
plays the role of the therapist, giving a feedback to the patient. The aim of this thesis is to 
create a game that is fun and engaging for the patients to increase motivation to participate 
while at the same time guiding the patients to perform the exercises suggested by the 
physiotherapist for a correct therapy. 
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2 Background 

This section introduces related work and central concepts of the thesis. 

2.1 Serious games  
The website of the serious games initiative (seriousgames.org, 2012) provides the following 
description of serious games:  

“The Serious Games Initiative is focused on uses for games in exploring management 
and leadership challenges facing the public sector. Part of its overall charter is to help 
forge productive links between the electronic game industry and projects involving 
the use of games in education, training, health, and public policy.” 

It is possible find different references and different explanations of the term serious games, 
but at the current state there is no single definition of the concept. Usually the term serious 
games refers to games used for training, advertising, simulation, or education that are 
designed to run on personal computers or video game consoles (Susi, Johannesson and 
Backlund, 2007). The idea is to exploit the potential characteristics of gaming technology to 
provide user experiences of different nature, in particular where the real task may be difficult, 
dangerous and especially expensive to realize. Examples are flight or vehicle simulation. 
Serious games are not a genre of game, but several typologies of games designed with the 
purpose to solve a problem. In some cases these problems can try to raise awareness 
(Rebolledo, Avramides, De Freitas, and Memarzia, 2009) and influence players, e.g. public 
opinion (De Vries, Knol and Qeam, 2011), encourage persons to practice exercises, stimulate 
policy etc. Serious games is constantly growing and has become accessible to all individuals 
not just those that are highly specialized. The average person can own more types of these 
games for different purposes, such as "brain stimulation" a game destined to improve the 
capacity of learning, another popular game is fitness for the game console Wii (Wisegeek, 
2012).  

2.2 Benefits of serious games 
What are the advantages of serious game? An important aspect regarding serious games 
would be benefits that we may attract from their use, to give an example of benefits of using 
games in the field of health care Tashiro (2009) in his paper, What Really Works in Serious 
Games for Healthcare Education lists the following advantages of serious games for training: 

 involving students in complex practice skills without risk 
 improved psychomotor skills 
 enhanced retention of knowledge 
 enhanced decision-making skills 
 interactive learning 
 options for immediate feedback 
 retention of knowledge related to procedures. 

Another benefit found in the case of the Army was that its target audience had found the 
game Americans Army to be a major source of information and knowledge about the Army; it 
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is reported that 30% of the participants in a study between the ages 16 to 24 claim to have 
learned some of what they know about the Army from this game (Grossman, 2005).  

2.3 Physiotherapy 
According to WCPT (world confederation for physical therapy) physiotherapy often 
abbreviated PT, is a treatment that falls within the scope of health care. This treatment 
focuses on solving problems such as: 

 Improving functional independence and physical performance 
 Prevent and managing pain, physical disabilities that cause limits to participation 
 Promoting fitness, health and wellness 

Physiotherapy is an interaction process between the therapist and the patient, where the 
therapist assists the patient's level of mobility, such as strength, endurance and other 
physical abilities to determine the cause of their limitations in their physical functions. They 
prescribe individual diagnosis for any age, such diagnosis includes a treatment plan to 
restore activities of the patient and reduce pain (CPA, 2006). Some of these treatments can 
be carried out in various environments as in either inpatient (care given to a patient admitted 
to a hospital, extended care facility, nursing home or other facility), outpatient (any health 
care service provided to a patient who is not admitted to a facility), or home settings (CPA, 
2006). The treatment goes through phases and uses regular measurements of the patient's 
progress.  

2.4 Virtual Rehabilitation  
The evolution of technology has drastically changed the lifestyle in different ways with a good 
impact to simplify life with different benefits. Virtual rehabilitation is one of these, which has 
led to new and unique methods of treatment. We can define this concept as the use of virtual 
reality and virtual environments within rehabilitation. Indeed, virtual reality in recent years 
has caught a major interest from researchers and clinicians. The use of it has had several 
positive responses in different experiments, such as in the brain damage rehabilitation 
(Davide Rose, Brooks, and Rizzo, 2005) or in the pediatric pain (Gold, Kim, Kant, H. Joseph, 
and Rizzo , 2006) where it has been shown that the use of such tools will be an integral part 
of therapy in the future. In another experiment Rizzo and Kim (2005) used a driving 
simulator in the course of therapy for people with brain injuries who have difficulty driving. 
This instrument has proved useful to improve the driving and make the process of therapy 
less boring. Another example, come from therapy of Alzheimer where Rizzo and Kim (2005) 
have shown that patients report improvements in their memory skills and their use of correct 
words during conversations.  

Several factors have increased the interest for virtual rehabilitation compared to the 
traditional process of rehabilitation. Where in the traditional process in the absence of 
additional tools sometimes results in long, expensive and boring. One factor is the 
performance of the patients; where in each case of rehabilitation the study and analysis of 
data relating to the performance of patients and translating them into graphics are required. 
This process takes time, especially in the presence of many patients with reduced staff. 
Virtual rehabilitation (Rizzo and Kim, 2005) in this case allows the digital collection of 
patients' performance in a virtual environment. These performances can be observed 
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depending on the patient's perspective. The cost is another factor that makes this process in 
some cases inaccessible. This issue has led researches to consider more accessible 
commercial technologies to provide virtual rehabilitation in the form of video game consoles, 
such as Microsoft Xbox, Sony PlayStation, Nintendo Wii and many others. These types of 
devices have given rise to new forms of therapy such as telerehabilitation (Burdea, 2003). 
Finally the motivation, of the patient is a crucial point in therapy. In the absence of it the 
patient can leave the therapy. Holden (2005) postulates that the virtual rehabilitation has an 
impact on motivation, and makes the patient train more often and for longer periods of time 
without getting tired. So, what place will virtual rehabilitation occupy in the future of 
rehabilitation? In a research on virtual rehabilitation Rizzo and Kim (2005, p. 120) answered 
this question with the following answer:  

“In essence, the view that one takes of VR and its potential to add value over 
existing rehabilitation tools and methods is often influenced by such factors as 
one’s faith in technology, economic concerns, frustration with the existing 
limitations of traditional tools, fear of technology, popular-media influences, 
pragmatic awareness of current hardware limitations, curiosity, and healthy 
skepticism” 

The future evolution of Virtual rehabilitation it depends on three key points (Rizzo and Kim, 
2005, p. 120): 

1. Evolution of the technology with concomitant hardware-cost reductions 
2. Increased access and the impact of market forces. 
3. Continued research aimed at determining reliability, validity and utility 

2.5 XNA Framework  
According to Wikipedia (2012) the XNA framework is based on the .NET Framework 2.0. In 
order to promote reuse there is a set of class libraries. In particular, there are libraries for 
game development. XNA includes the common language Runtime to execute games. The 
common language Runtime is available for Windows XP, Windows Vista and Xbox 360. XNA 
games written for the common language Runtime will work on all platforms supporting the 
XNA framework with some modifications. The XNA framework is integrated with a number 
of tools, such as XACT (cross-platform audio creation tool) etc., to aid in content creation, as 
well. These tools can help author the visuals or sounds in the game, and model characters 
with life-like dynamism. This framework provides some features user friendly to developers, 
such as: 

 Application Model 
The purpose of the model is to hide some details of development and make them easy 
to use to the programmer, for example, timer clock, windows etc., so that the 
programmer focuses on writing code for the game. XNA also provides a tool called 
GraphicsComponent that allows using and managing a graphic device. This also 
applies to Xbox 360 because the programmer model is the same for both platforms. 
XNA provides the component model which makes it easy to integrate components 
written by others in the game. 

 Graphics 
Graphics API are based on the Direct 3d 9 API. They are similar to the MDX 
(Managed DirectX, is an API to DirectX programming under .NET that allows to 
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develop multimedia and interactive applications) set type, but have gone through a 
process of refactoring to make it more easy to use and consistent with the design 
guide lines. The .NET API unlike MDX does not contain support for the fixed-
function pipeline but a pipeline programmable giving more flexibility and choice to 
the programmer. 

 Audio 
The Audio APIs are built on top of XACT (framework with API used by designer and 
programmers to develop audio for game titles), which is the Microsoft cross-platform 
audio API for Windows and the Xbox 360. The idea behind XACT is somewhat similar 
to shaders in Direct3D. Sound authors use the XACT tool to create “packages” of 
sound effects and configure things like volume, looping, channel mixing etc. The 
developer then takes the package, loads it, and can easily play sounds by name, not 
having to worry about initializing buffers, streaming data in, or other management. 

 Input 
The Input API is built on top of XInput, which is the cross-platform API that drives 
the common controller (Xbox 360 Controller). Input offers an immediate mode API 
that requires no initialization. No need to worry about acquiring or releasing a device, 
setting the sharing mode, etc. All that need to do is call GetState on the appropriate 
controller. in this project we use Kinect device like input of the game, will be just need 
to import the library of SDK Kinect in the project. 

For more information about XNA features go to the documentation on Microsoft's website 
XNA (Microsoft, 2012). 

2.6 Unity 3D 
Unity 3d is a game development tool that is designed to allow focusing on creating games. 
According to Wikipedia (2012), this tool is an integrated authoring tool for creating 3D games 
or other iterative projects, such as architectural visualization, etc. Such tool can run on 
various platforms, such as Windows, Mac, Xbox 360, Wii and various types of devices such as 
smartphones like Iphone or Android platform. Unity provides both an editor for the 
development and a game engine for the execution of the final product. In such instruments 
models created by external software (Maya software) can be integrated and you can also use 
the same tools available in Unity to draw our scenes, such as the sky, water etc. 

2.6.1 Limitation of Unity 3D for our project 
During the study of Unity 3D and how it could be useful for our project, we encountered 
some problems concerning the integration of the Kinect device in such environment (Unity 
3D). We found several solutions; the following two may be feasible: 

 To use other libraries like openNI, but that library is not an official instrument of the 
manufacturer (Microsoft). It is developed by a group of people who are focused in that 
environment, and have released a set of libraries allow the use of various Kinect 
environments such as java, Unity 3D, and many others. 

 Another solutions can be to create a client server architecture using TCP/UDP but 
since we are talking about a game that will be delivered in an platform like Xbox, this 
method may not be helpful. 
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There are other solutions like these described above. This limitation in the current state 
forces us to use XNA to develop the project. 

2.7 Microsoft Kinect 
We use the Kinect device to detect movements of patients without the need of tools that 
require to be attached on the body of the patient. We chose to use the Kinect because of the 
wealth of information available to hobbyists, as well as its hacker friendly nature, and its 
affordable cost compared to more specialized vision hardware. The Kinect device provides 3D 
positional data about a person in its field of vision through the use of a 3D scanner system 
based on infrared sensors. It has additional hardware such as RGB cameras and 
microphones, enabling it to record normal video streams as well. 

Kinect is Microsoft’s motion sensor add-on for the Xbox 360 gaming console. The device 
provides a natural user interface (NUI) that allows users to interact intuitively and without 
any intermediary device, such as controller. 

To take advantage of the Kinect it is recommended to fulfill the following requirements 
(Kinect SDK, 2012). From the hardware and operating system view point: 

 Dual-core CPU at 2.66GHz or higher; 
 At least 2GB of RAM; 
 Windows 7 compatible graphics card that supports DirectX 9.0 

 

From the software view point: 

 Microsoft Visual Studio 2010 Express (or any other version); 
 NET Framework 4.0 

For the part related to graphics support: 

 Development: Microsoft DirectX SDK 
 For the Runtime: DirectX 9.0 Runtime for execution 

For the audio features: 

 Development: Microsoft Speech Platform SDK version 10. 
 for runtime: Microsoft Speech Platform Runtime v.10.2 

Which parts of the body can be captured with Kinect? Thanks to NUI Skeleton Tracking, we 
can detect up to two bodies in the field of view of the Kinect. For each body we can get 
detailed information on position and orientation. The data are seen as a set of points called 
points of the skeleton. The total number of points that can be detected is 20; these points are 
shown in figure 1: 
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 Skeleton positions relative to the human body (Microsoft, 2012). Figure 1

2.8 Game design 
Today the use of the term “design” is overused, where many have appropriated this term for 
another use such as video game programming, animation and many others. Game design is 
the process by which a game designer creates a game, to be encountered by a player, from 
which meaningful play emerges (Salen and Zimmerman, 2003). The game design is the 
creation of the rules and content of a game. The game design requires technical competence 
as well as writing skills. It can start with an idea, which often is a modification on an existing 
concept. Such an idea may fall within one or several genres. 

 So what is the role of a game designer within the game development process? Roger (2009) 
responds as follows: 

 The designer does not have to be a programmer because s/he does not need to be an 
expert in programming or an expert in operating systems. The designer is a creator of 
the concept and needs to be able to convey the idea of game for others to carry out. 

 The game designer is not an artist because s/he does not need to have artistic talent 
or expertise in graphic packages. 

  The game designer is not an audio engineer or musician because the role of designer 
in this case is to tell the audio engineers when and where there is to be music and 
sound effect in the game.  

The game designer is the creator and the life giver and the visionary of a game. This visionary 
needs to be expressed to others such as, publisher, producer, programmer, graphic and audio 
specialist with written a documentation where describing the concept of the game such as 
rules and structures of game. 
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2.9 Patterns in game design  
The game design is like any other profession where you require a formal vehicle to document, 
discuss and plan. In recent years this profession has lived a constant increase in terms of 
work, ideas and inspirations. Game design knowledge is also collected from the analysis of 
simple and classic games. While the theory of video games has increased rapidly little 
progress has been made in documenting these experiences and knowledge (Gamasutra, 
2002). Documentation is required in the game design profession if the profession of game 
design is to advance. Game design needs a shared common vocabulary that collects all objects 
and structures that we are creating, and a set of rules on how to combine these objects and fit. 
Books such as Björk and Holopainen (2005) and papers such as Gamasutra (2002) make use 
of a formalism based on the work of Christopher Alexander called patterns. So, what are 
patterns? Alexander (1977) reports the following definition of Patterns (Alexander, 1977 cited 
in Björk and Holopainen, 2005, p. 34): 

“Each pattern describes a problem which occurs over and over again in our 
environment, and then describes the core of a solution to that problem, in such a way 
that can you can use this solution a million times over, without ever doing it the same 
way twice.” 

Patterns are a collection of multiple solutions for problem-solving. They are simple 
conventions to describe and document the design decisions within a given context for game 
design and for software engineering. Today specific patterns can be found in books. Those 
patterns are a way to form a collection of game design patterns.  

A collections of game design patterns (Gamasutra, 2002), could be a way to provide a shared 
vocabulary of design that allows experts to: 

 Communicate efficiently with each other, with less experienced designers, and with 
members of other professions (like software engineers and game coders) 

 Document their insights, organizing individual experience as written knowledge 
 Analyze their own design as well as the designs of others, e.g. for purposes of 

comparative criticism, re-engineering, or maintenance. 

An important key point of the use of patterns is that patterns never appear alone. So, they 
need to be used with other patterns “in a logical combination” to form a structure of a game. 
Patterns can be combined with other patterns through either instantiation or modulation. 
The first one denotes that the presence of one pattern causes the presence of other patterns 
(Kelle, Klemke, Specht, 2011) and the second, denotes that one pattern influences other 
patterns (Kelle et al., 2011). Obviously, we must be careful to use such combinations, because 
they can generate conflicts. Indeed, in each description of the use of a pattern there is a 
sample description indicating the degree of connectivity or rather the number of patterns 
which can be linked to it or are in conflict with it. 

2.9.1 Using game design patterns 
According to Gamasutra (2002) and Björk and Holopainen (2005) game design patterns can 
be used in many different ways. There are no explicit methods or instructions or single 
methods for using patterns, because such methods are considerably different between 
different types of games. It’s highly dependent on the specific use context and how rigorously 
the users structure their use of patterns (Björk and Holopainen, 2005). According to Björk 
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and Holopainen (2005) the implementation of game design patterns are dived in two 
categories analysis and design: 

1. Analysis based on an existing game or prototype of a game or a design description of a 
game. This process identifies game design patterns in a game by test playing the game 
or through observing others playing it. Obviously, it is hard to identify patterns from a 
description of the game, but it is possible to analyze a game and identify game design 
patterns (Björk and Holopainen, 2005). Not all game design patterns are easy to 
identify by structural analysis, but doing it allows us to know how a pattern is related 
to others.  

2. Design, may be denoted as the creation of an idea, concept, or a description of a game 
using game design patterns. The use of patterns in implementation gives a plan of 
what will occur in the game.  

a. Idea generation: Game design patterns can help idea generation by choosing a 
subset of patterns randomly and try to use them to imagine a game. This is an 
unstructured approach. Instead a structured approach is possible when the 
designer know that some specific game design patterns can be applied. 

b. Problem solving: Patterns contain information that explains how to achieve 
interaction within game play. Designers can use such information to identify 
the correct game design patterns. 

c. Communication: We can use patterns to describe a game: this approach offers 
advantages when we want to present the game design to people. In addition to 
allowing a structured description of the design, motivations for particular 
design choices can be made in two ways: the first by relating the choice about 
other games that use the same patterns. The second instead, by describes how 
changing a pattern with another pattern would change the game play. 

  

2.9.2 Pattern Templates 
According to Gamasutra (2002) pattern templates typically contain these essential elements: 

 Name: The name must be short and mnemonic and must be evoked 
 Problem: This part of the patterns describes the problem that should be solved. The 

problem description also indicates the consequences that occur from the problem. 
 Solution: The solution is a description of the entities and mechanisms that can be 

used to solve the problem. 
 Consequences: Each solution has its consequences. Sometimes a solution can amplify 

another problem or even create a new one. The benefits of the solution must be 
compared to the benefits of alternative solutions. 

There are a particular differences between the template described above and the template 
described by Björk and Holopainen (2005), for which we have decided to use the Gamasutra 
template. According to Gamasutra (2002), there are two types of game design patterns: 
pattern-based methods which are very generic and general and specific pattern collections 
created for a given purpose. Björk and Holopainen (2005) intends to describe part of the 
interaction possible in a game and not so much a particular solution to a problem. According 
to Björk and Holopainen (2005) there are three reasons for the neutrality of game design 
patterns. It would not be a design tool for supporting creative work if game design patterns 
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were defined from problems, because it would become a method for only removing unwanted 
effects. Patterns that are unwanted in one context can be desired in another context. Finally, 
it would be an imprecise tool for removing problems since modifying or removing game 
design patterns can drastically affect the gameplay of a game.  

We preferred to use the template described above because of the type of patterns that we will 
creates for the rehabilitation, and with that template we can clearly explain the problem and 
solution that the pattern can give to the designer. 

2.9.3 Example of a pattern 
The Gamasutra web site is an example of how patterns can be collected in a pattern 
collection. The Weenie pattern is an example of a pattern from (Gamasutra, 2002): 

 Name Weenie 
 Problem: Players might lose their sense of direction with respect to how the game 

world unfolds. This is a particular problem with player-driven scripting proceeding in 
lockstep with player actions. 

 Solution: The game has to establish clear leads that communicate to the player where 
to go, and what actions to attempt once there. 

 Consequence: The player will over time come to depend on the level of guidance, and 
will be confused if this guidance is dropped or omitted, which introduces a bias 
towards Weenie Chain. Depending on the rigidity of the guidance mechanisms, 
players might become aware the out-of-game agenda behind the in-game setups 

2.9.4 Use of game design patterns in other works  
During our research, we found similar works showing the use of game design patterns for 
different purposes. Among the most important we find the work of Huynh-Kim-Bang, 
Wisdom and Labat (2011), Kelle et al. (2011), Goude, Björk and Rydmark (2007).  

Huynh-Kim-Bang et al. (2011) show the use of game design patterns in serious games for 
teaching with two different approaches. Huynh-Kim-Bang et al. (2011) are interested in 
providing a conceptual tool to facilitate brainstorming and enhance the creative process, by 
listing solutions for combining pleasure and education in serious games. In this research six 
categories of patterns are listed, where each category defines the name of a problem to 
instruct or teach in a fun and challenging :  

 Category A, describes the context that they were interested in by putting the 
educational and instructional aspects. 

 Category B, describes the patterns are capable of turning interaction the first element 
in the game into knowledge/skill acquisition. 

 Category C, suggests patterns that are used in reflective phases, when the learners can 
step outside the game and take time to think about their actions, strategies, what they 
are learning and assimilating. 

 Category D, contains patterns to convey information in extra-game phases, ad 
example by introductive videos. 

 Category E, contains patterns that give users incentive that encourage to advance in 
the game, that implies a progress in their knowledge and skill. Such incentives are 
based on reward, enjoyment, fun, and pleasure. 
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 Category F, also contains patterns which give users incentive and encouragement to 
advance in the game, with the difference these patterns should remove possible 
frustration in case the challenges become too difficult and eliminate the danger of 
boredom in case the challenges become too easy. 

The work of Kelle et al. (2011), show the use of game design patterns in education, and how 
they can be mapped into teaching methods and requirements in order to resolve the balance 
between the elements of game and learning. The study start by describing the perspectives 
that are required to describe the pedagogy theory, listing such perspectives of any teaching 
and learning situation: pedagogical designs, instructional events, pedagogical goals, learning 
activities, learners’ attitudes. Such perspectives are selected from the most prominent 
representative framework or taxonomy that contains extensive research and practical 
validity. Subsequently, for the mapping they start from learning / teaching functions and 
perspectives that described above, doing a connection between each learning function and 
pedagogical perspectives. Finally, they extracted the patterns from Björk and Holopainen 
(2005) collection that are likely to support the pedagogical concepts relevant for each of the 
learning/teaching functions, making use of names and the verbal definition of each patterns. 

Finally, the work conducted by Goude et al. (2007) shows the use of game design patterns in 
stroke rehabilitation, developing a theoretical model which documents the mapping between 
the taxonomy, game design patterns, and library of games. 
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3 Problem  

The goal of the project is to develop a serious game for rehabilitation of knee injuries, using 
the Kinect device to capture player movements. The games will be developed based on 
requirements given from the physiotherapist creating a connection between the patient and 
the game. So the main problem is how we can satisfy the requirements identified by the 
physiotherapists in order to develop a serious game for the rehabilitation process. The 
development process of a serious game requires good collaboration between the different 
persons involved in such process, in our case physiotherapists and developers. In this thesis 
we use game design patterns in order to translate the requirements of the physiotherapists 
into a serious game. Or better, to transform the requirements of the physiotherapists into 
game features such as movements, motivation, and map them into game design patterns in 
which can be used to develop a serious game.  

The aim of this thesis is to identify a set of requirements from physiotherapy practice for the 
rehabilitation of knee injuries, map them to game design patterns and finally translate them 
into a movement based game. 

The aim will be achieved by the following objectives:  

1. Identify and describe a set of requirements from practical physiotherapy 
2. Identify if there are some publications or researches that correspond to some 

key elements in the requirements to validate our point of research  
3. Identify a set of game design patterns  
4. Create mapping between game design patterns and rehabilitation movements 

and apply them in the game 
5. Validating of patterns selected and requirements 

The result will then be evaluated in two steps by letting physiotherapists, patients, and a 
designer test the usefulness of the game. The test will explore: 

- In the first step, we evaluate the game with a game designer to analyze the game and 
getting patterns from it and compare them with the patterns selected before the 
creation of the game  

- In the second step, we evaluate how the game is perceived by the patients and 
physiotherapists to validate if the game responds to the requirements collected.  

3.1 Method 
Objective 1: Identify and describe a set of requirements from practical physiotherapy. This 
phase will be done by carrying out interviews with a physiotherapist and submit to her/him 
questions (in a language that is understood by the therapist) concerning issues that we need 
to understand in order to develop our game as movements for rehabilitation. We need to 
select some relevant movements together with the physiotherapist and apply them to our 
game. In other words, we need to identify movements that are useful for therapy as well as 
for the gameplay. Finally we need to observe the actual process of rehabilitation of shoulder 
or knee in order to understand how the patients behave. And so we collected a data set that 
meets both the physiotherapist’s requirements as well as the patient’s needs. 
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Objective 2: The objective of this phase is to identify key elements in the requirements and 
see if there are elements of scientific research in the literature corresponding to them in order 
to strengthen validity of our approach. This way of working is used by Kelle el al. (2011). 

Objective 3: In literature there are a lot of game design patterns as an example the collection 
of about 200 game design patterns compiled by Björk and Holopainen (2005) which are 
organized in several categories. The aim is to find a set of patterns of this collection which can 
be linked to key elements of the requirements collected above. Finally we will identify if there 
are conflicts between the patterns chosen for our purpose. 

Objective 4: Once we have identified the patterns for our purpose, we can start developing 
game concepts. Björk and Holopainen (2005) describe the concepts of game as a small set of 
patterns which are applied when designing our game. In this aspect the project is to be 
categorized as a development project (Dawson, 2000) as we develop a prototype game to be 
tested in a practical setting to be considered as a case study. 

Objective 5: Test phases. As the development of a prototype in itself is not sufficient to reach 
the aim, an evaluation has to be made. The test phase will be divided in two parts (depends 
on the resources that we have): The first step is to validate the game design with the opinion 
of a designer that has not been involved in the project. According to Björk and Holopainen 
(2005), it is possible for a game designer to analyze a game and identify game design patterns 
from it. We will use this reverse engineering approach to validate whether the patterns 
implemented in the game are valid. In other words, the idea is that when we have obtained 
the requirements, we select a subset of patterns from the literature. These patterns form our 
concepts of the game and then we develop the game based on the patterns selected. When the 
game has been developed, we will analyze the game with the help of a designer not involved 
in the project to obtain patterns from it, as proposed by (Björk and Holopainen, 2005). 
Finally we compare the patterns selected to formulate the concepts of the game with patterns 
obtained when analyzing the game. Doing so, we validate the patterns selected by 
requirements collected from the physiotherapist. The process is shown in figure 2: 

 

 Concept map Figure 2

Requirements 

Patterns 

Concept	of	 
the	game 

Game	

Patterns =
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The second step is to validate the game with the physiotherapists and the patients. This test 
will establish if the game developed with patterns selected responds to the practical 
requirements of physiotherapist. 

3.1 Ethical aspects 
To examine our model, the physiotherapists have given us the opportunity to work with 
patients taking part in knee rehabilitation at the physiotherapy center. The patients selected 
by physiotherapists were in the ages between 18 and 26 with a knee trauma corresponding to 
our research aim. The physiotherapists selected patients that they judged to be strong enough 
to participate without risking any further injuries. Together with the physiotherapists we 
informed the patients about what type of experiment they were involved in. The patients 
were informed that the data would only be used by the research team and gave their written 
informed consent to participate by signing the information letter present in Appendix C. In 
addition, the patients could leave the game session at any time and especially if they feel pain 
doing the exercises listed. Each patient conducted the test in a closed room in the 
physiotherapy center, thus making the patients play without embarrassment and discomfort, 
but with care and comfort. 
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4 Identification of requirements and prototype 
development 

In this chapter we deepen the method described above. Initially, to be able to study all points 
in the method we created a prototype. The prototype is the framework that we will apply to 
provide a proof of concept which can be evaluated according to the objectives formulated in 
section3. This prototype is a sample game that uses the Kinect device and other game 
elements to demonstrate the idea of the game. The prototype is shown in figure 3. 

 

 Prototype without requirements. This figure represents a player playing Figure 3
the game and showing the real movement conducted by him/her. 

The game is composed by an environment containing a platform and, a 3D model on the 
platform that can be controlled by capturing of the player’s body movements. The 3D model 
represents the players in the game. A floor that floats into the orbit with arcs and objects 
represent the obstacles that the player should avoid. The idea is that the player can move the 
platform in 3 ways: left, right and forward to avoid obstacles and gain points. Obviously the 
prototype in its first state did not contain any features for rehabilitation, only an idea of what 
the game will look like. It simulates only a few aspects of the final game as we have focused to 
solve some software engineering challenges including: 

 Ease communication: It can be hard to convince the physiotherapist about the idea of 
a game just by talking about it. The prototype can give them the opportunity to 
actually play the game, which will greatly enhance their understanding of the idea.  

 Get feedback: when we introduce the features of physiotherapy rehabilitation, we can 
ask the physiotherapists what they think about the game. We can also use the 
prototype to validate the patterns found. It is hard to give feedback on a design 
document, but it is easier to comment on a prototype especially in tests with patients. 

 Facilitates system implementation: since users know what to expect, because the 
documentation design could create ambiguity about the final result of the project. The 
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prototype shows the state of the art step by step and the user is aware about the 
choices made in the project. 

The initial prototype was iterated with physiotherapists in the center of rehabilitation and 
with an expert in game design in the university, in order to improve it for the final test. 
Together we made several decisions about making the requirements more usable and we took 
suggestions from experts by letting them play the game in order to make it more playable for 
the patients. In fact, the game after this test was improved with more game elements. We 
even conduct a pilot test step by step in our habitation in order to test the features that we 
inserted. This was done in order to test and improve the final prototype for the testing phase. 

4.1 Communication between two disciplines  
The development of serious games requires the participation of multiple disciplines, and such 
participation requires good communication throughout the process to achieve the goal 
desired. The problem arises in several ways, especially when we want to use the key concepts 
of games and apply them in a new context that is rehabilitation of knee injuries. The problem 
becomes even more challenging to researchers; as game designers do not have a common 
language with the target group which in this case is physiotherapists and their patients. To 
address this issue researchers like Björk and Holopainen (2005) developed a tool to facilitate 
the communication about game design. We can identify the same problem in developing a 
game for rehabilitation, which requires communication between physiotherapists and game 
designers. Now, to conduct such communication, the game designer must be able to grasp 
the key concepts of the application domain and transform them into a game design. In fact 
there were several experiences where game designers have faced the same problem, see for 
example Goude, et al. (2007). They applied Game design in a virtual reality system for stroke 
rehabilitation. Another example that confirms the complexity of collaboration between 
different experts in one project is Alklind Taylor, Backlund, Engström, Johannesson, and 
Lebram (2010). In the project described health care professionals and researchers worked 
together. The study showed the importance of creating a common understanding of the goals 
of the project between the various participants. Doing this stresses the communication 
between groups that don’t share the detailed knowledge of their respective domains and 
there is a need for effective knowledge transfer between the groups. In practice, the 
rehabilitation specialists need to understand some of the challenges and complexity of game 
design and the game designers have to understand the challenges and complexity of the 
application domain. 

4.2 Interviews with physiotherapists  
In the course of our work we have met several times with physiotherapists to collect the data 
necessary for the construction of the game. The study in this project was carried out in 
cooperation with physiotherapists at Skövde Rehabcenter (www.skovderehabcenter.se). The 
first meeting gave a simple overview of the tools they use in the rehabilitation center, the 
categories of patients who come to the rehabilitation center and what types of injuries that 
are frequently encountered. First, the physiotherapists were interested in the rehabilitation of 
the knee and then the shoulder because of the constant frequency of such trauma. Instead, in 
the second appointment we set an interview with the physiotherapists for two hours, 
subjecting them to questions. With the presence of my colleagues and of the two 
physiotherapists, we discussed questions about his thesis project. The physiotherapists have 
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dedicated a personal time slot to each one of us not only for answering questions but also for 
learning the correct rehabilitation movements. They have also provided material such as 
pictures and videos that show clearly how the movements must be performed. The interview 
was a kind of customer / analyst meeting with the aim to collect and analyze the 
requirements for the prototype. This phase of the project consisted in identifying the 
characteristics of the game to be realized. The requirements were expressed in natural 
language with the goal to obtain specifications that are precise and unambiguous. For 
example: 

 Avoid terms too general and specific. Maintain the level of abstraction constant 
 Avoid the use of synonyms (different words with the same meaning) and homonyms 

(the same terms with different meanings). Always refer to the same concept in the 
same way 

 Use short sentences and standardize the structure. 

After the interview, we started the analysis of requirements. This process consists of the 
clarification of requirements and in the organization of the specific data collected during the 
interview, thus enabling us to have a good mapping between requirements collected and 
patterns. 

After analyzing the data from the interview we were able to extract the following key points 
from the physiotherapist: 

1. The game should be fun: the game must be challenging and enjoyable in order to 
allow to the patient to make the exercises without frustration. 

2. The player should be in control of the game: doing so, allows to the patient perform 
the correct movements to interact with the game. Otherwise, if the patient loses 
control in the game, all the exercises and the results that we expect will be wrong. 

3. The game should motivate the patients to keep on training: it is important to increase 
the motivation of the patients to continue the therapy as the rehabilitation process 
sometimes can be hard and boring. 

4. The game should be played during short time sessions: the physiotherapists suggested 
time sessions of appropriate length to repeat the exercises.  

5. It should be possible to repeat the exercises many times: this feature makes the game 
session adapt for the rehabilitation session. Exercises must be carried out during the 
limited time of a game level. Sessions can be repeated over time in order to achieve 
the result desired. 

6. Choice of leg or shoulder: a menu that allows the patient or the physiotherapist to 
select which rehabilitation process to start. 

7. Choice of difficulty: in the rehabilitation process, the patients day by day improve the 
movements and the speed by which they can be carried out. Then, if the difficulty 
remains constant, the game can’t be used throughout the process of rehabilitation. 

8. The game should be able to detect the correct rehabilitation movements: 
- Vertical spine: this is important to carry out the correct movements in the 

game. If the movements are carried out with incorrect position (for example 
the person is downwardly inclined) consequently all the movements will be 
wrong and could be a problem for the rehabilitation. 

- Skips 10 cm giving the user the choice to select which leg or both legs: the 
jump is one of the movements suggested by the physiotherapists for the knee 
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rehabilitation, where the patient must detach from the floor at least 10 cm. 
Obviously, this movements can't be carried out by any patients because there 
are some patients who can have artificial leg. So together with the 
physiotherapists we decided to create a menu that allows the patient to select 
the appropriate profile. 

- Control arms with the movement required for the legs (maintain the balance): 
in the first phase of rehabilitation the patients do not have a full control of the 
knee, and when putting the entire weight of the body on the leg, the patient 
begins to tremble. Normally, the patients will use the arms to keep their 
balance. 

9. The game should be able to apply correct measurement of the patient’s movements 
(angles): as previously described, the game needs a measurement able to show to the 
patients if they are carrying the movements in the correct way. Such measurements, 
requires a good reference of the patient's body. In our case, together the 
physiotherapists we decided to use the angle of the joints and making on them a 
measurement. 

10. Control of the nature of the subject: the patients can present an angle deformations 
called femoro-tibial. For example, in this case there are some patients that have 
different legs posture (like football players). In this case, the game must be able to 
give the same judgment of the correctness of the movements. 

4.3 Patterns 
The following patterns are extracted form Björk and Holopainen (2005) collection, which 
includes patterns are relating to the fundamental motivation of the patient and the fun factor. 
As stated above, we have identified a set of requirements pertaining to the motivation of the 
patient, increasing the motivation of the patient and the need for repetitiveness of such 
session in the absence of "frustration" of the patient. These patterns are summarized in table 
1, table 2 and table 3: 

Table 1 The patterns identified from Björk and Holopainen (2005) to satisfy the 
requirements released by the physiotherapists  

Pattern Explanation  

Obstacles They are game elements that not allow 
the players to taking the shortest route 
between two places in game worlds. 

Boss monster Powerful enemies that the players have 
to overcome to reach goal in games. In 
many games the player must fight 
against enemies. This pattern allows the 
players to have a more challenging fight 
to mark out the end of levels. 

Tools and resources  

 

Game elements useful to provide actions, 
or make them easier in the game world. 
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Table 2 The patterns identified from Björk and Holopainen (2005) to satisfy the 
requirements released by the physiotherapists 

Pattern Explanation 

 
Pick-up 

 
They are items present in the game 
worlds that that can be collected, by 
moving the avatar in the game. 

Power-up They are similar to the Pick –up, but they 
provide instant benefits or advantages 
when collected 

State Indicators They allow to the player to keep 
information about a certain part of the 
game state. In our case, we used them to 
keep information about the status of the 
Avatar and the Boss monster. 

Score A track to show players’ scores. Or better, 
a game with scores need a way for 
keeping the point collected by the player. 

Replayability The level to which a game provides new 
challenges or new experiences when 
played game again. 

Movements  They are the action of moving game 
elements in game worlds. It allows the 
player to move game elements in the 
position desired. 

Goal Achievements Given to completing a goal in the game. 
They let players maintain track of their 
success. 

Avatar Game elements that represent the 
players in the game, offering interaction 
with the world and where fate is 
connected to the players success and 
failure in the game 

Handicap Is making a gameplay easier or more 
difficult for a certain categories of players 
in order to achieve the success or win in 
the game as all other players. 

Penalty  When the player makes something wrong 
or fails in her/his action in the game 
world a penalty is awarded. 
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Table 3 The patterns identified from Björk and Holopainen (2005) to satisfy the 
requirements released by the physiotherapists  

Pattern Explanation 

Penalty  When the player makes something wrong 
or fails in her/his action in the game 
world a penalty is awarded. 

Tension When the player feel that caring about 
the outcome of actions or events in a 
game in absence to having full control 
over them. 

Evade Objects that must avoid being captured 
or hit. 

Difficulty Difficulty is associated to the level to 
make action easier or harder in the game 
world, for example time associated to 
perform a Power-up, or the life of the 
monster.  

Player physical prowess Use the ability players’ to perform 
physical activities that are used to 
determine the result of a game. 

Rhythm-Based Actions Is an activity that requires the player to 
perform action in relation to a rhythm 

 

We selected these pattern that are related to our requirements. Thanks to their semantic and 
verbal description they allow the designer to select the pattern appropriate for the game 
concept and solution that they desire to achieve. Each pattern is not a pattern for a specific 
problem, but accompanied by a general description that allows their use for different 
scenarios, as Kelle et al. (2011) in the learning and teaching context who selected the patterns 
that are more relevant to pedagogical perspectives. Through this collection, we were not able 
to satisfy all requirements released by the physiotherapist, in particular the requirements 
related to the movements for the rehabilitation were lacking. In this regard we have created 
the candidate patterns that will be described in section 4.5. 

4.4 Mapping of requirements in patterns 
The patterns were selected according to the purpose that we wanted to accomplish in the 
game. For example, to achieve the fun asked for by the physiotherapists we include a set of 
patterns selected from the pattern collection present in Björk and Holopainen (2005) with 
the aim to create such feature in the game. Each pattern in the collection of Björk and 
Holopainen (2005) according to the template presented in the thesis, describes the problem, 
solution and consequences. According to these three key elements, we selected these patterns 
presented in table 1, table 2 and table 3 from the collection, because they were closer to our 
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goal of the game and the idea that we had planned to achieve. From our point of view, the use 
of patterns is subjective and depends largely on the context in which we want to apply them. 
So, by this procedure we aim to improve the design of our game by applying patterns to 
satisfy the requirements released by the physiotherapists. The process of mapping and 
applying the patterns is summarized in Figure 4: 

 

 Form requirements to the patterns Figure 4

More in detail, the table 4, table 5 and table 6 explain for each requirement which pattern is 
used to satisfy it. 

Table 4 The mapping between the requirements collected from the physiotherapists and 
patterns  

Requirement Pattern Comment 

The game should be fun - Boss monster 
- Avatar 
- Evade 
- Pickup 
- Power-up 
- Penalty 
- score 

The idea of using these 
patterns is making the game 
more interesting and 
increase the interaction of 
the patient with the game. In 
more detail, the Boss 
monster and Evade create a 
competition between the 
game and the patient. Pick-
up and Power-up encourage 
the patient to collect more 
points and increase the goal 
aim to continue the level. 
Penalty increases the 
attention to achieve the 
success in the game. 

The player should be in 
control of the game 

- Limitation in 
movements  

 

Such pattern drive the 
patient to perform the 
movements desired. Doing 
so, we were able to connect 
the action for the interaction 
in the game with the 
rehabilitation movements 
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Table 5 The mapping between the requirements collected from the 
physiotherapists and patterns 

Requirement Pattern Comment 

The game should motivate 
the patients to keep on 
training 

- Boss monster 
- Avatar 
- Evade 
- Pickup 
- Power-up 
- Penalty 
- Tension 
- Score 
- State indicators 

We used these patterns that 
can increase the challenge in 
the game and make a tension 
in the patient that increase 
the immersion in the game. 
With those patterns, the 
patients can forget his\her 
trauma playing.  

The game should be played 
during short time sessions 

- Pick-up The time sessions of the level 
is given by setting a fixed 
number of coins that the 
player must collect during 
his/her path.  

It should be possible to 
repeat the exercises many 
times 

- Replayability The idea of this pattern is 
that it allows the patient to 
replay the game without be 
bored. We met this 
requirement by distributing 
objects randomly. The 
pattern describes that we 
must make some change in 
the game by introducing a 
level or a new experience. In 
this case the new experience 
was created by changing the 
path and the position of each 
object in the game (boss 
monster, coin, obstacles). 

Choice of leg or shoulder - No pattern identified  We had no time to develop 
this part of the game. We 
were focused only on the 
knee rehabilitation. So the 
game allows only the Knee, 
left and right. The patient 
can chose one of them and 
start the game. 
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Table 6 The mapping between the requirements collected 
from the physiotherapists and patterns 

Requirement Pattern Comment 

Choice of difficulty - Boss monster 
- Power-up: 
- Time limits 

By using these patterns we 
were able to increase the 
difficulty of a level by 
changing the time associated 
to Power-up and Monster. 
For example, increase the 
speed of Boss monster bullet 
and reduce the time available 
to collect the coins. 

The game should be able to 
detect the correct 
rehabilitation movements: 

- Vertical spine 
- jump 10 cm 
- Control arms with the 

movement required 
for the legs 

- Rehab-movements 
- Limitation in 

Movements  
- Boss monster 
- Evade  
- Obstacles 
- Handicap  
- Player physical 

prowess 
- Rhythm-Based 

Actions  

For the correct movements 
we created Rehab-movements 
and Limitation in movement. 
Where together Player 
Physical prowess allow the 
patient to perform the 
movements suggested by the 
physiotherapists, by using 
Boss Monster, Evade, and 
Obstacles. Rhythm-Based 
Action helps the patient to 
perform the movements by 
following the music rhythm. 
Finally we used Handicap 
because there are patient that 
can’t jump because some of 
them could have artificial leg.  

The game should be able to 
apply correct measurement 
of the patient’s movements 

- Tool and 
instruments  

In the end of the game, we 
saved the number of the 
correct and right movements. 
We used this pattern to give 
information to the player 
about her/his movements.  

Control of the nature of the 
subject 

- No pattern identified This part requires another 
work completely different 
from the one carried out in 
this project. The 
physiotherapist suggested 
creating a profile for each 
patient that permit a setup 
environment before the start 
of the game. 
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4.5 Candidates rehabilitation patterns 
The most of the works encountered during our research, were targeted for the 
learning/teaching. Instead, the field of rehabilitation therapy results in new situations from 
the point of view of game design patterns. Consequently, to solve the lack of patterns 
intended for the rehabilitation we created and tested such patterns under the name candidate 
rehabilitation patterns, by using other patterns (Björk and Holopainen, 2005) to achieve the 
aim desired. Such pattern will be described in the candidate patterns description.  

Table 7  

Candidate patterns 

  
 Limitation in movements 

(CP) 
 Rehab-movements (CP) 

 

The table 7 shows two candidate patterns that will be explained in the table 8 (Limitation in 
movements) and table 9 (Rehab-movements). 

Table 8 Candidate patterns description: Limitation in movements 

Name Limitation in movements 

Problem  In physiotherapy, each patient must follow a set of exercises in one training 
session. In the game if there aren’t gameplay elements that prevent the user 
to take loopholes, the player can get away from the game and finish the game 
session in a too short time. 

Solution Insert game elements in the game, such as a Boss monster (Björk and 
Holopainen, 2005), which prevent the user from continuing its journey in the 
game. Preferably block actions that allow the patient to go forward and make 
her/him do more of the movements prescribed by the physiotherapists. Of 
course we must give more action to the player in order to not frustrate 
him/her with limited movement. 

Consequence To block actions that allow the patient to move forward in the game can be 
confusing to the patient during the game session. Such confusion could 
degenerate into loss of exercises that should be made. 
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Table 9  Candidate patterns description: Rehab-movements 

Name Rehab-movements 

Problem Players in physiotherapy are required to carry out specific movements for 
rehabilitation in order to interact with the game, and must be pushed to do 
so in all the sessions of the game to lead a good therapy without whipping 
them. 

Solution  In the game, there must be elements that push the player to take actions 
doing the exercises prescribed. it can use techniques such as Evade (Björk 
and Holopainen, 2005) the Obstacles (Björk and Holopainen, 2005) and 
create traps and moves in the game by making the player Pick-up (Björk and 
Holopainen, 2005) coins within a time limits (Björk and Holopainen, 2005).  

Consequence Movements that generate such actions can frustrate patients and lower the 
degree of fun in the game. Sometimes they can cause confusion if the player 
loses orientation in the game. 

 

 

4.6 The implementation of the patterns in the final prototype 
From the diagram in the following figure 5: 

 

 Class diagram Figure 5
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Figure 5 shows that the main element is the Gameprototype, which is instantiated and 
executed in the main. This class holds all instances related to the objects involved in the 
game, such as the 3D model, the obstacles, bows, etc. which is responsible of passing and 
updating the parameters which the istance of objects in it require. For example, the 3D model 
requires data from the buffer of the Kinect in order to designate the model in the position. 
Since most of the objects in the class GampePrototye require loading some parameters, such 
objects are instantiated in the load method content, as to load data and resources that the 
game needs. As evidenced by the names in the figure, each object is responsible for a 
particular task such as: 

 AnimatedObject is a parent class that has some common features which is then 
inherited by all objects in the environment that we want to view. Like the walls, 
arches, coins, obstacles, monsters, the player's bullet, the bullet and the monster. In 
addition to drawing itself, allows you to set the animation if the object has inherited 
from such class needs sucj animation, as coins. 

 Pattern Logic is a class that is responsible for instantiating and replace the number of 
objects you want to view. For example, we want to see 100 coins along the corridor, 
we can do so by calling the method that instantiates and draws the objects required. 

 LogicScore is the class that handles the logic of the game as the game score, the 
monster's status bar, status bar of the player. This class allows the game to keep track 
of actions performed by the player and the total of points gained by the player. 

 KinectTubeboys is the object responsible to draw on the screen the 3D model 
according to the position and movements made by the player. This in its turn makes 
reference to the skeleton from Kinect class to get the coordinates in real time. 

 State, Kinect and Movments are the classes that responsible of the logic of the 
movements described by the physiotherapist. To overcome some problems 
encountered during the development phase as we have used the Deterministic Finite 
Automata (DFA). The DFA can recognize the state in which the player is. For example 
if the user is in forward movements, the DFA make a transaction to the forward state. 
If the user want make a left movement and the DFA is not in start state, the DFA 
indicates that the movement is wrong. Doing so, we were able to carry out the 
movements released by the physiotherapists. 

The organization of classes in the manner described, allowed us to obtain a flexible and 
scalable game. Where the construction of the environment is automatic, depending on the 
parameters that the level requires. 

The game environment is a galaxy environment with planet and stars (fantasy world), where 
the player must cross a structure composed by arches and medieval walls situated in the 
orbit. Regarding the Avatar as has been suggested by Björk and Holopainen (2005), it is the 
primary means of interaction with the virtual world whose fate is connected to the players' 
success and failure in the game. To give a concrete realization of the user in the game, we 
made a 3D model (avatar) which is mapped in real time with the coordinates provided by the 
Kinect. That is, if the player wants to move a part of her/his body, the model would move 
automatically with the movement of the player, allowing the player to see her/himself in the 
game. According to the tests we performed, the avatar gave feedback and enthusiasm to the 
players during the game session, creating tension on the status of the avatar vitae. For 
example, in some cases, the player have put out his\her hand to catch the coins. The avatar in 
question is located on a platform that sails in a hallway, where moving can catch the coins 
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(pick-up) that have a limited lifetime, thus increasing the challenge and excitement of the 
player. Along the way, the player over to collect coins (pick-up) must avoid obstacles 
(Obstacles and boss) that are divided into two categories. The first is a series of objects that 
the player must avoid (Obstacles), while the second are monsters (boss) that shoot projectiles 
toward the position of the patient. With these obstacles we have referred the patient to 
perform movements prescribed by the physiotherapist (limitation in movements), an 
example shows a player which playing the game int the figure 6:  

 

  Left movement Figure 6

The movements for rehabilitation such as the example in figure 6 except the jump, have been 
implemented using patterns such as pick-up, power-ups, evade, boss monster, penalty, 
rhythm-based action, rehabmovements and limitation in movements. The jump instead, in 
its turn, has been achieved by making use of other patterns presents in Björk and Holopainen 
(2005) collection, as penalty, tension, resources and handicap. Before such jump we thought 
we could give the patient a tool to defend themselves from the boss monster. Without it, the 
player is given a challenge in front of a tension with the goal to kill the boss monster. The 
objects described above (obstacles, boss monster, pick-up) do not have a fixed positions but 
are located randomly. In doing so, we managed to given an easy and simple mode to get the 
replayability of the game, where you can play different sessions with different strategies. 
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5 Prototype evaluation 

From what we have described in the methodology section, in order to validate to what extent 
the patterns meet the requirements collected by the physiotherapist, we used different groups 
of subjects in our test. The groups were divided into three categories. The first category was 
formed by physiotherapists, the second category was composed of patients at the 
rehabilitation center and the last was formed by game designers. The first category has given 
us the opportunity to validate the requirements mapped in the game by game design 
patterns. The second category or category of subjects, were the patients with trauma to the 
leg and were suitable for the serious games that we had developed. In view of the 
methodology adopted and the categories of collected patterns, our goal with the first two 
categories was to be able to confirm that the patterns collected were present in the game. In 
the work reported in the research of Huynh-Kim-Bang et al. (2011) they used only the game 
designers in order to validate the patterns identified. In our approach, since our goal is to 
map the requirements of the physiotherapists to the game design patterns, some elements 
had to be tested with patients and therapists to provide the certainty that the requirements 
and patterns identified were mapped correctly. Furthermore, the pattern concerning 
movements was analyzed in two ways, first to verify if these movements have been 
implemented correctly according to the suggestion of a physiotherapist; and secondly to 
investigate if the patients had difficulties or problems of mobilization while carrying them 
out.  

5.1 Method of evaluation 
The evaluation was performed by subjecting the groups listed above the game and then 
letting them answer the questionnaire containing questions related to the type and category 
of the pattern, we want to analyze. This questionnaire is enclosed to the Appendix A of the 
thesis. The tests were proposed in different environments depending on the subjects' 
category. We tested nine patients who were affected by problems of knee mobilization. These 
tests were carried out in two days in two groups. Each patient had to warm up before 
beginning a play session (as it was suggested by the physiotherapist). After the play session 
the subjects answered the prescribed questions. Two physiotherapists conducted the same 
test but with a different set of questions, regarding to the requirements in order to 
understand which information they had been satisfied by. The first test consisted of 24 
questions and the patient had to answer using the 1-7 Likert scale where 1 means "disagree" 
and 7 means "fully agree". At the end of the questionnaire we included 2 open-ended 
questions. The physiotherapists had the same questionnaire but with 2 more questions 
concerning the requirements issued. In this way, we could have more data about the 
physiotherapists' satisfaction. Each patient had played about 10 minutes (depending on the 
game version, with or without the pattern rhythm-based action). Firstly the patients had to 
follow the live tutorial, which showed them how they have to play and the movements they 
must do to interact with the game. At the beginning, the patients were a bit confused by the 
way of interaction with the game. Notwithstanding we explained them by the live tutorial that 
they had to come back to the start position in order to move or change their position (for 
examples from left to right). This fact was quite difficult to understand, but after the first 3-4 
minutes they started to perform in the right way. Another interesting fact regarding the 
patients' way of interaction with the avatar: most of them watched themselves in the screen 
doing movements, which hadn't been explained by the live tutorial. All these aspects were 
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caused by the use of Kinect board in the game, while most of patients were not expert players, 
especially not on Kinect. Instead the physiotherapists showed to be expert players on Kinect 
(because they had some experience with it) and for this reason they conducted the 
movements in the correct way, except for the jump because of their speed and highness. This 
represents a problem for Kinect, because the game is not able to read too fast movements. In 
addition to the patients' and physiotherapists' categories, we considered the game designers' 
group, which was subjected to a similar kind of test, which was based on Huynh-Kim- Bang 
et al. (2011). Their aim was to prove the validity of the patterns they used making the 
questionnaire. The designers had to answer each question with a constant scale 0-2, where 0 
represents "not useful", 1 indicates "useful", 2 means "very useful". 

5.2 Validation of Patterns 
Before entering in merit of the results of the tests, we remember that patterns are mapped 
into different categories; each category was intended to achieve the appropriate mapping to 
satisfy the requirements released. In fact, the questionnaire that was subjected to the 
physiotherapists and patients, answers some main questions of our approach. That is, only 
physiotherapists trying the game can validate that the requirements issued by them were 
satisfied. And together with the physiotherapist we find also patients who respond to some 
key elements such as motivation, fun and movements. Furthermore, the game designers were 
called to examine the pattern selected and control their utility implemented in the game. So 
we divided the results into three different classes: tests conducted with physiotherapists 
(n=2) , patients (n=7) and game designer (n=2). 

5.2.1 Test with physiotherapists 
In this section we will explain the test conducted with the physiotherapists, in order to 
validate the requirements released by them during the interview. To understand such results, 
we present a table (table 10) that shows for each question the score assigned by each 
physiotherapist, and consequently we present the graphic (figure 7) related to the table (table 
10).  

Table 10 Tests with physiotherapists 

Requirement Question  Physiotherapist 1 Physiotherapist 
2 

The game should be fun 17 4,6 4.6 

The player should be in control of 
the game 

13 5 5 

The game should motivate the 
patients to keep on training:  

18 6 6,5 

The game should be played 
during short time sessions 

24 5 6 

It should be possible to repeat the 
exercises many times 

7 6 5 
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Choice of leg or shoulder has not 
been 
realized 

has not been 
realized 

has not been 
realized 

Choice of difficulty 20 4 4 

The game should be able to detect 
the correct rehabilitation 
movements 

23 5 5 

The game should be able to apply 
correct measurement of the 
patient’s movements (angles) 

26 6 6 

Control of the nature of the 
subject 

has not 
been 
realized 

has not been 
realized 

has not been 
realized 

Requirements  25 4 6 

 

 

 Graphic relative to the table 10 Figure 7

The table 10 and its relative graphic (figure 7) shows an important note: the physiotherapists 
after playing the game with movements that were released by them, assigned high scores 
confirming their satisfaction about the movements, fun and motivation that are the most 
important features that we worked on. The only exception is requirement number 6 (Choice 
of leg or shoulder) that allows the patients to select which therapy are interested to start, this 
feature was not developed because of the large amount of work that we had in a short time. In 
addition, we added another question that describes if all requirements are satisfied; also this 
question had a high score. From this result we can deduce with attention that all 
requirements collected from the physiotherapists are mapped in the game.  
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5.2.2 Tests with patients  
For this section we carried out two different tests, one without rhythm-based actions that will 
be described in table 11 and its relative graphic (figure 8), and another with rhythm-based 
actions that will be described in the table 12 and its relative graphic (figure 9). Each table 
contains the pattern, the question and relative score assigned by the patient. 

Table 11 Tests without Rhythm-based Actions 

Pattern Question Patient 1 Patient 2 Patient 3 

Boss Monster 1 5 7 5 

Tools and 
resources 

2 3 7 3 

Pick-up 3 6 7 4 

Power-up 4 4 4 3 

score 5 7 7 3 

State indicators 6 3 7 3 

replayability 7 4 7 6 

Goal 
achievements 

8 5 7 4 

Avatar 9 6 7 4 

Tension 10 5 1 2 

Penalty 11 2 5 2 

Limitation in 
movements  

13 5 5 4 

Rehabmovements 14 6 4 4,5 

Fun 17 4.3 5 3.6 

Motivation 18 4 6 6.5 

Difficulty 20 4 5 4 
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 Graphic relative to the table 11 Figure 8

Form the table 11 and its relative graphic (figure 8), we see that all patterns had a high score, 
except penalty, tension and tool resources that had a different evaluation from one patient to 
another. Obviously these results depend on the subjective perception of the patient, in fact 
using an average score assigned by patient for each patterns we obtain a score higher but we 
can’t refer to such average because of lower number of patients. Instead the patterns fun, 
motivation, rehab-movements and limitation of movements had a higher score from all the 
patients; such result confirms the requirements from which we started.  

Table 12 Tests with Rhythm-based Actions 

Pattern Question Patient 1 Patient 2 Patient 3 Patient 4 

Boss Monster 1 7 7 6 3 

Tools and 
resources 

2 3 7 6 3 

Pick-up 3 7 7 6 3 

Power-up 4 7 6 2 5 

score 5 7 7 7 4 

State indicators 6 3 7 6 3 

replayability 7 7 7 7 4 

Goal 
achievements 

8 5 7 5 3 

Avatar 9 6 7 4 3 

Tension 10 5 1 2 4 

0

1

2

3

4

5

6

7

(1
)	
M
on
st
er
s

(3
)P
ic
k‐
up

(4
)	
Po
w
er
‐u
p

(5
)	
Sc
or
e

(6
)	
St
at
us
	in
di
ca
to
r

(7
)	
R
ep
la
ya
bi
lit
y

(8
)	
G
oa
l	a
im

(9
)	
A
va
ta
r

(1
0)
	T
en
si
on

(1
1)
	P
en
al
ty

(1
3)
	L
im
it
at
io
n	
in
…

(1
5)
	fe
ed
ba
ck

(1
6)
	u
se
	g
am

e	
in
…

(1
7)
	fu
n

(1
8)
	M
ot
iv
at
io
n

(1
9)
	e
xp
er
t

D
iff
ic
ul
ty

Series4



 

 33 

Penalty 11 6 3 3 4 

Rhythm-based 
Actions 

 3 7 4,5 4 

Limitation in 
movements  

13 2 1 1 3 

Rehabmovements 14 6 7 6 3 

Fun 17 5 7 3 4 

Motivation 18 4 7 7 5 

Difficulty 20 5 6 6 4 

Fun 17 5 4,6 5,3 4,6 

Motivation  18 6,5 7 7 4,5 

 

 

 Graphic relative to the table 12 Figure 9

The table 12 and its relative graphic (figure 9) shows the score assigned by each 
patient playing a version with Rhythm-based actions. Even in this test session, all the 
patterns are satisfied with higher score especially rehab-movements, fun and 
motivation which confirm the requirement which we started from, except limitation 
in movements and tension that had a lower score from the patient.  

From the both session tests only the tension pattern had a low score, such result means that 
the patients did not perceive the pattern as we expected. 

5.2.3 Test with game designers 
Two game designers, which were our colleagues collaborating on several projects for their 
master thesis, assisted in evaluating the game. The results of the test are described in the 
table 13 and its relative graphic (figure 10), where the table shows the score for each pattern 
(between 0-2) assigned by the game designers.  
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Table 13 Test with game designers 

Pattern Game designer 1 Game designer 2 

Obstacles 2 1 

Boss Monster 2 1 

Pick-up 2 1 

Power-up 1 1 

Score 1 1 

State indicators 0 0 

Tools and resources  0 0 

Replayability 2 2 

Goal aim 2 2 

Evade 1 2 

Avatar 1 1 

Tension 2 1 

Penalty 1 0 

Handicape 1 1 

Player physical prowess 2 2 

Rhythm-based Actions 1 2 

Limitation in movements 2 2 

Rehab-movements 2 2 
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 Graphic relative to the table 13 Figure 10

The table 13 and its graphic (figure 10) show that all the patterns had a high score, except 
state indicators and tools/resources that had a lower score. For the latter the game designers 
suggested that such patterns, state indicators and tools/resources are poor in terms of 
resources used for their realization as sound, graphic and the position of the resources in the 
screen can create ambiguity to the user.  

Some results have been compromised by the technical obstacles encountered during the test 
phase. During the test session on the first day we had some problems with video card drivers. 
With this, the game was interrupted for a few seconds stopping the player to continue his 
game. In spite of the obstacles encountered, the results show that the mapping form the 
requirements to the patterns is satisfied with some detail that can improve by adding more 
resources or adding more detail. 

5.3 Result from the evaluation study: 
From the work conducted in the following research we can deduce that the game design 
patterns are useful tools to collaborate with the physiotherapists. During our tests with 
patients, physiotherapists and game designers, we made a personal reflection due to the fact 
that the perception of the patterns depends on the skills of the person and especially on the 
how precise the descriptions of the patterns are. In fact in our case we had ambiguity in the 
results; where from the design point view the designers have criticized two patterns that the 
patients have positively evaluated and vice versa. In other work as Kelle et al. (2011) and 
more others they used only game designers to validate the patterns identified. Obviously, this 
can be justified from the type of research conducted. Furthermore, from such results we can 
deduce that the patterns were useful to satisfy the requirements which we collected, where 
they allowed us to achieve the aim from which we started. But we can't deduce that there are 
only the patterns identified to satisfy the requirements. There may be other researchers who 
can select other patterns to satisfy the same requirements. 

5.4 Summary of results 
The work presented in this thesis, has two important results: 

 Two candidate patterns for rehabilitation therapy: these patterns were created after 
identifying the lack of movement pattern for rehabilitation. These patterns are a part 
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of the category of patterns for a specific problem sphere (in our case rehabilitation), 
where they have been developed and implemented in the game and finally tested with 
a methodology different from what has been presented in related work as Kelle et al. 
(2011) in teaching and learning. 

 Validation of the patterns: in the works using game design pattern that encountered 
during our research, they use the game designers to validate their research as Huynh-
Kim et al. (2011), or by Kelle et al. (2011). In our case, due to the complexity of the 
mapping requirements of the physiotherapist to the patterns and then implementing 
them in the game, we invited several groups of testers to validate the design: 
physiotherapists for the validation of the requirements formulated by them; patients, 
to evaluate the game design and some of the requirements formulated by the 
physiotherapist (fun and motivation); and finally, the game designers had the task of 
validating the patterns selected. 

From the work conducted, we can deduce that the mapping has satisfied the requirements 
formulated by the physiotherapists. In this sense, our work can be a suggestion for future 
work where collaboration between different disciplines to achieve a common goal desired.  
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6 Analysis of evaluation results 

The data collected during the study provide an overview of the work from identifying the 
rehabilitation requirements to the design of the game. All data collected were useful in order 
to validate the requirements formulated by the physiotherapists. To implement the 
requirements, we worked together with physiotherapists to define what key elements that 
must be present in the game. Normally, physiotherapists work with traditional methods, and 
the game will be an additional tool that can help the patient in the process of rehabilitation. 

After the interview with the physiotherapists, we were able to schematize ten requirements. 
These requirements have been mapped to game design patterns, implemented in the game 
and then tested with three different groups: physiotherapists, patients, and game designers. 
We have chosen this way, which differs from other works of Huynh-Kim et al. (2011) and 
Kelle et al. (2011), where they use experts to validate the selected pattern for their work. 
However, in our case, due to the complexity in mapping between requirements and patterns, 
we enriched this method to validate the requirements and the patterns selected. 

In this thesis, in addition to the patterns selected from the collection of Björk and Holopainen 
(2005) to satisfy the requirements of the physiotherapists, we have created patterns for 
specific problem sphere in our case for rehabilitation movements. These patterns are 
designed for the rehabilitation of the knee, whereas the collections in the literature as Björk 
and Holopainen (2005) did not contain any patterns that satisfy such rehabilitation 
movements. The mapping was achieved thanks to the verbal description of the pattern, where 
we have chosen patterns which can satisfy the idea of our game and the characteristics 
desired by the physiotherapist. With such mapping we were able to move from the 
requirements of the physiotherapists, to the game design pattern and finally to the game. It is 
hard to automatically translate the requirements released in a serious game; in fact a good 
way is using the game design patterns where with their description they can be appropriate 
for different purposes. They can consolidate the concepts and the solutions that the designer 
decided to carry out and improve the goal desired as teaching and learning, rehabilitation 
therapy, advertising and many other.  

To develop a game for rehabilitation requires collaboration between different experts. In 
some cases it would be better to have a single professional who is familiar with the various 
disciplines required for the realization of this project. However, in most cases, especially in 
large projects is difficult to find such a professional. For example Alklind Taylor et al. (2009) 
show that the participation of several experts is useful for carrying out a successful project. 
One of the clear messages of our thesis is that design patterns can be used for this purpose. 
Or rather, to create and validate the mapping between domain specific (in our case 
rehabilitation) requirements and game design. In summary, the results obtained can be 
characterized by the following three key elements: 

 The identification of two candidate patterns for rehabilitation, i.e. patterns for a 
specific problem (Gamasutra, 2002), which can be used in future projects where 
rehabilitation games are developed. These patterns can be used in future projects 
within virtual rehabilitation. 

 The validity of the patterns: the patterns have been used to map the requirements and 
implement them in the game. However, we need a tool to validate such patterns. In 
this case in addition to Huynh-Kim et al. (2011) and Kelle et al. (2011) we used not 
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only experts in game design (game designer) but also patients and physiotherapists, 
in order to validate the patterns and the requirements implemented in the game. 

 Patterns may form a way of communication in order to achieve a common goal: the 
final reflection on the results obtained from the work done can be relevant in future 
projects where the collaboration between different experts is required. 
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7 Conclusion 

In the following chapter we discusses the work carried in the thesis in terms of result and 
further how the work carried in thesis can be expanded in future search. 

7.1 Discussion 
Liu and Miyazaki (2008), also Rizzo et al., (2011) show the benefits of virtual rehabilitation in 
several aspects such as cost, time, staff and especially the motivation of patients. These 
parameters were a strong inspiration to our research, where our game using the Kinect allows 
the capture of the movement of patients and making them perform the exercises for the 
rehabilitation therapy in absence of the physiotherapists. Such technology can help the 
physiotherapists to encourage the patients to make the exercises. In fact by our tests we have 
seen that the patients were happy playing the game and they wanted to replay the session. 
Such reflection shows that in the future the use of serious game for rehabilitation therapy 
may have great potential and will be available to everyone thanks to the low cost of such 
technology. Obviously making an interesting serious game for each purpose requires good 
communication and collaboration between different experts to apply the knowledge in the 
game. In our case we collected requirements from the physiotherapy domain and 
implemented them into game. We used game design patterns which have allowed us to 
translate the requirements of the physiotherapist into a serious game that contains the key 
elements of therapy. Such mapping is carried out by using the verbal description that was 
more likely to our requirements. To validate the pattern we used testers: patients, 
physiotherapists and game designer, the latter takes up the validation model of Huynh-Kim-
Bang et al. (2011). In doing so, on the one hand we were able to confirm the results of the 
physiotherapist and the other side we were able to validate the patterns used.  

7.2 Critical examination of the work 
To achieve our purpose we used the Björk and Holopainen (2005) patterns collection, that 
allowed us to map every requirements released by the physiotherapists into a serious game. 
Thanks to their the description it was easy for us to implement them in the game, but from 
our personal reflection using different collections can increase the solutions to achieve the 
goal desired. 

Another weakness of our work was that patients in the start of the game had difficulties to 
understand the usability of the game. It would be better to transmit more information to 
them without losing the principal aim. Finally from the suggestion of the game designers, we 
used few resources to cover the implementation of some patterns, such as the state indicators 
and tools and resources, such limitation given from the limitation of the developers available 
in the project. 

The limited number of subjects in the study means that no clear conclusions can be drawn 
from the results. However, we argue that we have found some interesting patterns that may 
be further explored. 
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7.3 Future Work 
From the knowledge possessed by this project, we can deduce some key elements which can 
be developed in the future. Starting from the prototype developed, it will be possible to use 
more resources such as different pattern collections to identify several solutions. 
Furthermore, more development resources would allow the development of a more 
professional game. Using more resources in the game to cover the realization of each pattern, 
and creating a training session to show how they can interact with the game. Also, using more 
patients in the test session where we can obtain good data to carry out an average to avoid 
ambiguity. Lastly, the possibility to work with different physiotherapists can improve the 
knowledge used in development process. 

Another suggestion for an interesting project is how to create, evaluate and validate patterns. 
So there would be a guideline that reinforces the pattern game design and their use in the 
future, especially for the first impact of people never worked with game design patterns. 
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Appendix A  -  Questionnaire 1 

Regular person, patients and physiotherapists  

This questionnaire includes a series of questions relating to the gaming session. You answer 
the questions by putting a number on the scale 1-7 (where 1 means strongly disagree and 7, 
strongly agree): 

General questions  

(18) I felt challenged while playing  

(19) I felt motivated while playing  

(7) I would like play the game again  

(18) I felt that I wanted to give up  

(10) I felt tensions during the game  

(18) I enjoyed playing the game  

(19) I felt emotionally attached to the game  

(9) The avatar allowed me to be a part of the game  

(11) The game penalizes me when I’m wrong  

(2) The instruments in the screen allowed me to control the game  

(8) To complete the journey of the level, I was obliged to perform the movements 
required  

 

(14) The game pushed me to do the movements described  

(1) The shots of the monster forced me to move  

(4) I felt that I must move quickly to capture the coins before they disappear  

(13) I felt limitations of my mobility  

(5,3,8) I collected coins to increase my score  

(14) The collection of coins pushed me to preform the movements   

(12) The rhythm of the music allowed me to complete actions successfully  

(12) The rhythm of the music allowed me to complete actions correctly  

(15) Feedback was a reminder of danger  

(20) Difficulty increased at higher levels  

(21)The last level was different from the first level  
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(17) I’m an expert player  

 

Questions of patients 

(16) I would prefer use the games in the therapy rather than traditional methods  

(15) The feedback used in the game helped me to carry out the movements corrcetly  

(14) The game pushed me to do the movements described  

 

Question for physiotherapists 

The movements I described are used in the game  

The amount of exercises conducted in one level are enough  

The requirements I expressed in the interview were satisfied  

The detection of movements correspond to the movements recommended with the 
parameters described 

 

 

In this step of the questionnaire you can freely respond according to the content of the 
questions 

 Describes if there have been difficulties while playing ( examples: movements, 
information screen. Speed etc..) 
……………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………… 

 Explain the elements that you liked/not liked in the game 
……………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………… 

 Other comments  
……………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………… 
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Appendix B  -  Questionnaire 2 (Game designer) 

In this questionnaire there are the patterns that make up the game in analysis. According to 
his knowledge as they believe they are valid, must assign a rating scale that goes from 0 to 2 

 

Pattern 

 

Overall Score:  

- Not useful 0 

- Useful 1 

- Very useful 2 

Narrative Sructures  

Obstacles  

Boss/Monster  

Pick-up  

Power-up  

Score  

Status indicator  

Replayability  

Goal aim  

Evade  

Avatar  

Tension  

Penalty  

Handicape  

Fantasy world  

Player physical prowess  

Rhythm-based Actions  

Limitation in movements  

Sensor/measuring  

Rehab-movements  

Aim and Shoot  
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Other Comments: 

………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………… 
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Appendix C  -   

Research	project	about	games	and	rehabilitation	training		
 
Researchers and students at the University of Skövde are examining how computer games 
are used in different situations. In this particular experiment, we are conducting a study in 
how computer games can be used as an aid in rehabilitation training. The project is 
conducted in cooperation with Skövde rehab center and participation is voluntary.  
 
We kindly ask you to contribute in this study. 
If you participate, we will collect information through gaming sessions, interviews and 
questionnaires. The eventual information we collect will be used by the research team for 
research purposes only. The published results will be anonymous and no information can be 
traced back to a single individual. 
 
Principal Investigator, Per Backlund, University of Skövde. 
 
I agree that the information is used as described above. 
 
Forskningsprojekt	om	spelbaserad	rehabiliteringsträning	
 
Forskare och studenter vid Högskolan i Skövde undersöker hur dataspel används i olika 
situationer och vilken uppfattning spelare har om dem. I det projekt vi ber dig delta i här, 
studerar vi hur dataspel kan användas som ett hjälpmedel i rehabiliteringsträning. Projektet 
genomförs i samarbete med Skövde Rehabcenter och deltagande är frivilligt. 

Vi kommer att samla in information via loggning av spelsessioner, intervjuer och enkäter. 
Den information som vi samlat in om dig kommer enbart att användas av forskargruppen för 
våra forskningssyften. De resultat som publiceras kommer att vara anonymiserade och ingen 
information kan ledas tillbaka till en enskild individ. 

Ansvarig forskare är Per Backlund, Högskolan i Skövde. 

Jag godkänner att informationen används enligt ovanstående beskrivning. 

 

Skövde 2012-____ - ____ 

 

________________________ 

Namnteckning   

 

________________________  

Namnförtydligande  


