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Abstract

This thesis explores the dynamic field of motion skill acquisition and uses discovery
learning as means for learning motions. Differences are discussed between a virtual
game environment and a real environment and how this can relate to motion skill
acquisition. By testing different instructions for a created serious game, this thesis
aims at exploring if there are significant differences in gameplay and motion skill
acquisition. Respondents were exposed to different instructions before playing a
game based on motion skill. In-game time was measured in order to understand if
the time results could be affected with different types of instructions, furthermore, if
no instructions regarding motion skill could be beneficial. Results indicate that no
instructions lead to greater in-game time as well as tendency for showing greater
fondness for the game controls.

Key words: Discovery learning, motion skill, tutorial design, serious games.
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1 Introduction

When constructing motion skill based games for rehabilitation, designers have to consider
that users may have a broad span of experience. It is necessary that the patients understand
the rehabilitation game and are able to learn the motion skills in order for the rehabilitation
to be successful. How do serious game designers construct learning tutorials efficiently for
motion skill based games? It is important to adapt the level of movement to minimize the risk
of further injuries.

Flynn, Lange and Rizzo (2009) conclude that products like Nintendo Wii and other motion
skill based games can help motivate and in some cases lead to enhanced body rehabilitation.
“The use of virtual reality and video games for rehabilitation offers potential for motivating
patients to perform specific therapy tasks” (Flynn et.al, 2009, p. 355)

Their experiment showed that “off-the-shelf video game devices could be well-received as
rehabilitation tools” (Flynn et.al, 2009 p. 362). Further discussion lead to the statement that
new technology can lead to greater innovation and usage of serious games for rehabilitation.
This thesis aims at aiding the field of serious games by exploring motion skill learning within
virtual environments.

The focus of this thesis is to explore how people learn motions within a virtual game envi-
ronment. Ideas from different authors, which explain the complex notions of for-
mal/informal learning and discovery learning, were used as a base for tutorial design within a
serious game. Learning motor skills is a different process than learning intellectual facts
(Riegela, Frickeb and Machac, 2010; Newell, 1991). The previous statement leads to the ques-
tion: which types of instructions are needed for these types of games?

Hodge and Lee (1999) used a theory called discovery learning to explain motion skill acquisi-
tion. They argue that discovery learning occurs when people practice certain motion skill
tasks which encourage iterative learning. They suggested that specific instructions could be
contra productive for motion skill acquisition. Is this the case when learning motion skill and
gameplay?

In order to explore instructions and motion skill acquisition an experiment was conducted
concerning game tutorials and differences between learning by specific formal instructions,
learning by general informal instruction or learning without instructions. A game was pro-
duced using the Xbox technology Kinect (2012) with the aim of using body rehabilitation. For
that specific game, two types of instruction tutorials were made. The tutorials were based on
theories of informal discovery learning and instructional formal learning. In the experiment
conducted to address this problem, players received two types of instructions in how to move
their bodies in a correct fashion, which was a key part and purpose of the rehabilitation game
(RG). Additionally, one group did not receive any kind of instructions regarding the body-
based controls.

Results were gathered in order to see how and if different tutorial design could affect game
results. The measured time indicator value was compered in a t-test in order to see if the re-
sults were significant. The results from the experiment imply that there are differences re-
garding the time indicator (which represented gameplay and orientation).



Complementary data was gathered in the form interviews. It was vital to understand how the
tutorials affected the gameplay outcome and what the players thought of the motion based
controls used in the game.



2 Background

This chapter gives a wide explanation about the knowledge and theories that were used as a
base for the problem statement and the experiment.

2.1 Formal and Informal Learning

The definition as well as the understanding of formal and informal learning is often difficult
to specify since a crossover between the two often occurs (McGivney, 1999). Formal and in-
formal learning are sometimes viewed as opposite and contradictory ideas were formal learn-
ing is referred to the context in which the learning occurs and if it is intentional, structured
and evaluated. Formalization of learning leads to a more structured and organized infor-
mation often graded and recognized. Informal learning is referred to as occasional learning
(Livingstone, 2001). Informal learning is knowledge or skill gained in any activity which oc-
curs without the occurrence of obligatory curricular criteria (Livingstone, 2001). However the
view of formal and informal learning varies. Billet (2001) sees learning differently and ex-
plains that most of learning occurs within human activities and that the setting can be more
or less formal. Billet (2001) argues that social and economic structures have formalized in-
formal learning. All learning originally is based on the principles of informality, learning by
doing and by practice (Billet, 2001).

Colley, Hodkinson and Malcolm (2002) present a categorization in which they analyzed and
questioned the different concepts of formal and informal learning. In their article they pre-
sent a wide variety of views in which some key factors about informal and formal learning are
discovered. According to Colley et al. (2002) most of the authors of the studies presented in
their article agreed that informal learning is seen as accidental learning or learning that just
happens within a specific activity.

Informal learning activities are not structured or designed but occur when practicing a specif-
ic task (Bjornvold and Colardyn, 2005). Collet et al. (2002) agrees that formal and informal
learning is the base of all knowledge gaining since it is a categorization that includes all learn-
ing activities. However, they also states that the field is complex and that other researchers
might have different views since there is no universal theory.

Formal learning is the type of learning that occurs within an organized context, for example a
specific course of education in school. The specific knowledge that needs to be obtained in a
formal setting is tested and designed to give a formal recognition, for example a certificate. A
specific attribute in the formal learning context is that the learning is intentional (Bjornvold
and Colardyn, 2005).

Colley et al. (2002) imply that a lot of authors claim the superiority of formal learning in
some occasions and the superiority of the informal in others. It is also claimed that many
things are learned more effectively through an informal learning processes although the in-
formal knowledge needs to be evaluated in order to be of use in educational institutions (Col-
ley et al., 2002). Additionally, Billet (2001) argues that all learning activities can be more or
less formal. Billet (2001) exemplifies that children can learn social structures and human
communication during a formal math class, which suggests that they learn math in a formal
and structured manner as well as learning communication in an informal manner. This is the
reason why McGivney (1999) explains that there is a crossover between the informal and



formal concepts and that it is complex. Armstrong et al. (2010) tested in their study if formal
learning contra informal learning activities had impact on knowledge gaining and participa-
tion. They discovered that more respondents felt that formal continual education improved
their knowledge more than the informal did. Nonetheless the informal continual education
was practiced more often. Was this because the informal activities were more fun, available
or both? They conclude that there is no good answer for that question. Armstrong et al.
(2010) also implied that it might be hard to generalize this on all fields since they tested ath-
letic and health knowledge in various activities.

When Colley et al. (2002) conducted an experiment with mentors who taught in an informal
or formal manner they discussed the following: “Formal and informal dimensions are always,
or almost always, present in any learning situation, no matter how small” (Colley et al., 2002,
p- 33). Perhaps this leads to conclude the idea that these notions are combined and united
more than divided, although research from Wilson (1991) suggests that there are pedagogical
approaches that encourage learning and that learning by doing might be better than instruc-
tional learning in various contexts. Therefore the dualism as well as the unification of formal
and informal learning is quite complex.

2.2 Learning and Games

In order to discuss the relationship between informal and formal learning in games some
principles about learning should be clarified.

Bestselling commercial games are pedagogically well designed since they satisfy the players
and keep them interested in advancement of the game (Gee, 2005). Games combine the im-
mersions, the necessary difficulty in problem solving and exploration in order to give the
player enough fun and motivation to encourage the player to proceed and learn (Gee, 2005).
Without motivation learning becomes much more difficult if not impossible. On the other
hand playing a game does not guarantee learning. Specific attention should be given to the
cognitive principles of learning, especially if learning is the goal of the game (Greitzer, Hus-
ton and Kuchar, 2007)

Greitzer et.al (2007) writes that in order for learning to occur suitably, some cognitive design
principles must be applied in an educational game. Greitzer et.al (2007) argues that by com-
bining difficulty and immersion one can engage the learner and have a great impact on the
learning itself. They argue that in order for games to be adequate learning tool, they must
engage the player and provide enough problem based situations that require the player to
learn in order for him to progress.

Learning by solving problems is a pedagogical method that brings good results since it can be
instantly rewarding, relevant and enjoyable (Wilson et al., 1993). Problem solving activities
are considered to be an active procedure when the learner has to put some effort in to it while
passively digesting course content decreases motivation and gives the tasks less meaning
(Wilson et al., 1993).



2.3 Motion Skill Acquiring

2.3.1 Learning body movements
Riegela, Fricke and Machac, (2010) argue that body based learning can enhance and help

people memorize historical and religious facts. The body with its neurological patterns has a
way to connect learning with body movements that differs from conventional information
gathering according to conclusion of previous literature in the field of kinetic knowledge
(Riegela et al, 2010). The motor and sensory skills are based on tactile movements which im-
ply that the body reacts with its environment and responding to stimuli. Kinetic knowledge
and learning body movements do not usually happen when people are studying theoretical
subjects, which lead to the argument that learning body movements may be a different thing
than learning regular facts (Riegela et al, 2010).

2.3.2 Motor skill
Motor skill acquiring is a field of learning that differs from other skill and knowledge gaining

activities: motor skill is distinguished from perceptual and cognitive skills (Newell, 1991).
Newell (1991) argues that the differences do not necessary lay in the cognitive aspect but
more in the educational way they are thought. The study of motor skill acquiring is viewed
differently than related motor control and motor development. Newell mentions that the mo-
tor skill acquiring has tended to marginalize the role of instruction and instructors. Past edu-
cational theories has generally focused on empirical research and the value of practice that
leads to progress. The understanding in how people gain motor skill is a vital part in under-
standing the cognitive process (Newell, 1991).

Newell (1991) mentions that the context is a vital part in understating how motor skill is ac-
quired. Newell (1991) states the example between learning a sport and learning military
drills. In some sports the player has to have a general feel and control of his/her body and be
able to interact with the environment while in the military some motor skills (like loading a
rifle) focuses only on the task and actively encourages the person to negate the context and
environment. “Models and theories of motor skill acquisition have tended, as a consequence,
to be task and hence context specific.” Newell (1991, p. 215) Newell argues that traditional
motors skill theories have failed to capture the dynamic qualities in learning motor based
skills. “Skill is a reflection of a dynamic exploratory activity, not the stereotypic reproduction
of a static representation of action.” Newell (1991, p. 233). Newell (1991) predicts that a chal-
lenge for motor skill acquiring is to understand the nature in which the information is con-
veyed in a demonstration. Research conducted by Carlson, McNevin and Wulf (2000) targets
the question: if teaching motor based movement has a greater result if the participants fo-
cused on the goal of the movement instead of the movement itself. Carlson et al. (2000) did
their experiment in the context within a rehabilitation center and when the goal was to ac-
quire motor skills that enhanced the rehabilitation of a certain injury. Their conclusion was
that by focusing on a specific goal that incorporates a task one learns the motor skill move-
ments needed for this task more efficiently. A further development of the previous statement
by Wulf and Shea (2002, p. 186) suggests that if a task promotes additional cognitive effort
then the task will lead to “additional information-processing activities that are critical for test
performance”, which will lead to greater learning in itself. This might lead to the argument
that roaming complex settings by using motor skills will lead to greater learning of the motor
skills used. Additional cognitive processing of information while conduction motion skill
based tasks are interpreted by Wulf and Shea (2002) as rich information environment. In a



football field a player has to learn kicking simultaneously as orienting the field for other play-
ers, which is an example of a rich information environment.

2.3.3 Discovery learning
When considering how to teach motion skills there are different views within different in-

structional approaches. Hodge and Lee (1999) explain that when targeting motion skill activi-
ties, learning without or with minimal instructions give greater impact than by explaining
movements with instructions. Hodge and Lee (1999) conducted an experiment were re-
spondents were exposed to three different types (categories) of instructions before preform-
ing a motion task. The task consisted of letting the subjects use their hands in order to inter-
act with a machine that allowed the participant to draw circles and patterns on a screen. The
participants had to use both hands in order to be able to draw patterns; each hand had to do
a specific motion following a different pattern. In their later testing they added additional
cognitive effort (i.e. counting backwards loudly and drawing new patterns) for all the three
categories. They wanted to see how the different instructions could affect learning for differ-
ent tasks. Each of their testing lasted for 15 seconds exclusive the surveys and instructions
and the participants did 35 sessions during a 3 day period. For every session the subjects
were exposed to a new pattern. They evaluated the movements by comparisons of the execut-
ed movement patterns.

Group categories regarding instructions were: no instructions, general instructions and spe-
cific instructions. The group with the general instructions received information in how to
move their hands in the beginning of a session and they received instructions in that the left
hand should mirror the right but should follow behind by a quarter of a circle. The group with
the specific instructions received the same information and diagram that showed the exact
position of every hand as well as the direction of the movements. The third group received no
motion skill instructions. All three groups had to repeat the instructions and explained how
they wanted to conduct the pattern. The reason why Hodge and Lee (1999) used general in-
structions was because they thought that explicit instructions might be confusing and there-
fore lead to inaccurate results; however this group ended up with the least satisfying patterns
and least motion skill acquisition. All groups received instructions in how the machine
worked.

Hodge and Lee (1999) evaluation found that the category no instructions, performed the
most successful result in the cognitive demanding task and good results in the simple motion
acquisition test. Hodge and Lee (1999) explained this by using the theory of discovery learn-
ing, which is learning that occurs when people discover new ways to do things. They argued
that the respondents that had no instructions could focus on the task and learn in their own
way. Furthermore Vereijken and Whiting (1990) conducted a similar experiment concerning
learning ski type movements on a simulator. They tested three experiments with the aspect of
investigating if discovery learning can be more beneficial than instructions. In contrast with
the instructions groups they found that discovery learning encourages an iterative learning
process and can be more beneficial for specific motion skill tasks.

2.4 The Rehabilitation Game

The RG is based on movement that encourages the player to use the correct moves in order to
complete the game and advance in his or her own rehabilitation. The game is based on the



technology of Xbox Kinect (2012). When the patient moves his/her body, the Kinect device
maps his/her movements and transcends them to a virtual character that moves in the same
fashion.

Players can conduct five different body movements in the game. Specifically: leaning right,
leaning left, knee-bend, jump and clap. All motions are designed in collaboration with reha-
bilitation expert Annelie Hallquist (2012) from Skovde rehab center.

The aim of the game is for the player to orient a platform through an environment. The goal
of the game is to collect coins, defeat monsters by shooting projectiles and to avoid boulders.

The game was designed in collaboration with software engineers Hamza Hamim, Pasquale
Vitale and, Annunziato Fierro from the University of Salerno, Italy. All motions used in the
game were co-designed with Pasquale Vitale and Hamza Hamin (Vitale, 2012; Hamin 2012).

2.4.1 Point system and gameplay
Players orient through the game by leaning and conducting knee bends, they fire projectiles

by clapping and they reload by jumping. The objective of the game is to fly through a short
level and gain as much points as possible. The total amount of points were represented in
numbers on top of the screen.

The game’s point system rewards the player for good orientation and good usage of the mo-
tions. As well as for defeating monsters and gathering coins. The coins in the game vanish
after a specific time which means that a good player who can orient through the game quickly
will gather more points than a slow player. All coins are located in areas that you have to pass
in ordered to advance through the game and the monsters only appear where players must
pass. There is no possibility of getting lost in the game because the layout is straight and you
can only advance forward. The player receives eight shots to fire and the game also automati-
cally replenishes ammunition every other minute which means that the jump motion, which
replenished ammunition, needs only be used when the player wants to finish the game quick-

ly.

Each coin in the game rewards one point. Each hit on a monster rewards one point and a
monster can take 5 hits and give a total of five points. There is a total of three monsters in the
game. Each time the player is hit by a projectile fired from monsters he/she loses a point and
each boulder (obstacle) that hits the player makes him lose one point. Monsters fire directly
at the player but the player can only fire forwards in a straight line, this result in the player
having to fire projectiles while standing in front of the monster. The projectiles fired by the
monster are slow so the player has time to hit it and avoid its projectiles. Monster encounters
in the game result in much usage of different motions such as avoiding, shooting and reload-
ing therefore the high reward value. The player has to defeat the monster and cannot pass
them by or advance forward when they appear.

In total, points are based on a one ratio. The reason why enemies can give more points is be-
cause they fire projectiles that the player has to avoid while firing back. This is more demand-
ing than just orienting the platform since the jump and the clap motion should be used in
these situations.



3 Problem Statement

How will players learn motions used in a virtual environment? Is it beneficial to use no in-
structions concerning the execution of motions, similar to Hodge and Lees experiment (1999)
or will the players orient better if they receive general or specific explicit instructions?

Hodge and Lee (1999) explain that discovery learning is beneficial for learning motion skills.
They conducted their study within a real environment, not a virtual environment, further-
more Hodge and Lee (1999) also used a computer as a tool (computer screen and a pad) but
the motions the respondents used (and learned) were not in the context of a virtual environ-
ment. The feedback the participants received was direct and responded towards their move-
ment which is not the case for a game environment where the feedback is artificial.

In a game environment players generally have a goal beyond learning motions, for example
completing a level, gathering coins etc. Hodge and Lee did not have a goal (other than com-
pleting a task) with the motion skill learned and according to Carlson et al. (2000) an exter-
nal goal will lead to greater skill acquisition. Wulf and Shea (2002) argue that rich infor-
mation leads to greater impact on motion skill acquisition. Hodge and Lee (1999) on the oth-
er hand mentioned that discovery learning was found to be effective, and in some situations
beneficial for learning. Explicit instructions could be contra productive since it can lead to too
much information to process (Hodge and Lee, 1999). All of these arguments and statement
lead to an interesting question: will a game environment affect Hodge and Lee’s (1999) con-
clusions and will it affect the learning experience?

Finally, in association with the problem statement, following questions were important to
investigate:

Will informal general instructions provide the opportunity of discovery learning or will no
instructions like in Hodge and Lees (1999) case lead to even greater exploring and discovery
learning?

To summarize three questions were asked in association with this thesis.

e Is it beneficial to use no instructions concerning the execution of motions, similar to
Hodge and Lees experiment (1999) or will the players orient better if they receive
general or specific explicit instructions?

e Will a game environment affect Hodge and Lee’s (1999) conclusions and will it affect
the learning experience?

e Will informal general instructions provide the opportunity of discovery learning or
will no instructions like in Hodge and Lees (1999) case lead to even greater exploring
and discovery learning?

3.1 Potential Usage within Serious Games

Considering rehabilitation in general, patients often need to repeat simple motion which
might be boring; furthermore the focus might be on the motion itself not the goal of the mo-
tion (Hallqvist, 2012). Carlson et al. (2000) explain that motion skill acquisition is more ef-
fective if the motion is used within the correct context. By designing a game that uses rehabil-
itation moves, players will have a goal and hopefully be able to repeat the process more often,
hence enhancing rehabilitation. In order for them to find the game fun and engaging they



must learn the game and be challenged just enough to keep playing. As Greitzer (2007) men-
tions: ‘to stay in the narrow zone of learning’.

3.2 Method

In order to analyze the problem a comparative study was conducted between three groups of
respondents that were exposed to three different types of instructions when they played the
rehabilitation game (RG). A quantitative methodology was used that focused on how effi-
ciently the patients learned the game. Learning efficiency was measured by using a time indi-
cators. Complementary data was also gathered in the form of semi structured interviews with
each respondent after each play session.

Respondents that participated in the experiment were healthy even if the game was designed
for body rehabilitation purposes. The respondents were selected out of convenience from the
University of Skovde. The respondents were men and women from the age of 20 — 25 years,
in total 14 men and 3 women.

3.2.1 Time Indicator
Since learning can be difficult to measure an indicator was used that represented gameplay

knowledge, namely time. If a player finishes the game quickly, then it is likely that he/she
knows how to orient trough the game and therefore has the necessary motion skill since in
order to complete the RG a player must understand the game and learn it. By measuring the
amount of time it takes for the players to finish the first level, when they have been exposed
to different types of instructions, one might find indications that explain how effectively they
understood the body based controls and how good they executed the motions needed.



4 Experiment

The experiment was conducted using an Xbox Kinect device, a laptop and a projector. Re-
spondents entered an empty room with a cross mark indicating where they could stand in
order for the Kinect device to be able to read their movements properly. Before they received
any type of instructions, I asked them if they had any previous experience with X-box Kinect
games. If they answered, yes, then they were excluded from the experiment. Previous experi-
ence from the Xbox Kinect could affect the learning outcome since these players understand
the tool and its limitations more than new players. After this they received some general ex-
planations about the experiment and the Kinect device (Appendix, E). They received infor-
mation that they have to stand at the marked spot in order for the equipment to work. A cir-
cle was drawn around that specific mark and respondents were not allowed to cross the circle
since that ruined the X box Kinect calibration. If they crossed it during the experiment I
stopped them and said that they had to return to the cross mark. Finally, they received in-
formation that they could quit at any time just by saying so. These instructions were given
verbally after they signed the informed consent (Appendix C). I was present in the room dur-
ing the entire play session but did not answer any question until they finished the experiment
or decided to quit. The participants were not allowed to speak with each other after each ses-
sion. Each participant was given an instruction type (no instructions, general or specific) at
random.

After their participation, a short interview was conducted with each of them asking some
questions regarding their knowledge of the motions conducted. This data was used as a com-
plement in order to understand better how the different instructions affected their learning
process and results. Furthermore video documentation was conducted during the entire ex-
periment.

The time for each activity was recorded during the experiments which includes; a measure of
the among of time they took part of the different tutorials and how much time it took the par-
ticipants to complete the game.

To summarize, all participants received information that the game was based on body con-
trols and that they had to stand at a specific point in order for them to be able to play. All par-
ticipants received a gameplay tutorial. The reason all groups got information about the game
was to make sure that the knowledge of the game and gameplay was equal for all groups just
as in Hodge and Lees (1999) experiment. Only the general instructions and the specific in-
structions group received information regarding which body movements that could be con-
ducted.

4.1.1 Specific instructions
The specific instructions consisted of a video tutorial that showed pictures combined with

voice recording that explained the gameplay. The initial four pictures explained gameplay
and the game world, while the following five pictures illustrate the five different motions used
in the game.
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Figure 1 A Picture that was used in the specific and general instructions.
This picture in particular explains that in order to orient through the
game you will have to do body movements in different directions. A
recorded audio voice explains the same thing as the picture illus-
trates.

During every picture that illustrated a motion, a recorded voice explained what the motion
represented in the game and how to conduct it. After the explanation of a motion the player
had to try out the illustrated move and see how it looked like in the game. The player did this
in a special environment consisting of the platform, the avatar and empty space. After the
player conducted the specific move in question, the tutorial continued and explained the next
move the player needed to learn.

This process of introducing a motion and letting the respondent try it, continued until the
player had received information regarding all motions used in the game. In total, a player
received instructions about the general goal of the game and received instructions about how
to orient through the game with body movements. For every move that the instructions in-
troduced, the player had to try it out and learn.

The idea for this tutorial was to force the player to conduct every motion explicitly and there-
fore guide the learning in a formal way.

11



Figure 2 A picture used in the specific instructions video (printed in the general instruc-
tion) that illustrates the knee-bend movement. This move moved the player’s avatar
forwards in the virtual environment.

4.1.2 General instructions
Initially these respondents were exposed to the same tutorial explaining gameplay. However

in this version a player received printed pictures illustrating the different motions. He/she
also receives a written explanation (Appendix F) that explained what the motions represent
in the game. I also read the instructions aloud once when the player have the papers in hand.

The player had access to a control try-out environment during the receiving of the pictures.
In this environment, the player got an opportunity to try out the moves in an in-game fash-
ion. The respondent did not have to try every move but the instructions encouraged them to
explore. This environment is not a part of the game and consists only of an empty space with
a platform and the avatar. The player could move his/her body and see how it resulted in the
movements of the avatar and the platform. He/she did not receive feedback concerning the
games feedback system but could see if he/she conducted the moves correctly by noticing the
platform respond. When the respondent felt satisfied regarding the information I collected
the pictures and the written instructions and started the game.

Colley et al. (2002) has analyzed different models and concludes that formality in different
learning occasions has an impact on the knowledge gaining process. The question is how
these theories can be used in order to create specific and general instructions for a game
based on motion skill? The idea of this tutorial was to make it informal and personal orient-
ed. The subject could look at the pictures and conduct the different movements in his/her
own time. By letting the respondent explore rather than being taught a different kind of
learning might occur which can affect gameplay results.

4.1.3 No instructions
The third group did not receive any kind of instructions regarding the body-based control.

This group only received instructions regarding what the game was about (the first part of the
tutorial which explains gameplay) just as the other groups. Then I started the game and let
them play.

12



4.1.4 Summary
Table 1 summarizes all the different types of instructions and tutorial designs and explains

which group received what type of instructions.

Table 1 The different types of instructions

Instructions about  Tutorial about Tutorial about motions Instructions

motions gameplay about experi-
ment and Kinect
No instruc- NO YES NO YES
tions
General YES YES NO YES
Instructions
Specific NO YES YES YES

Instructions

4.2 Complementary Data

After each session a short interview was conducted for all participants. The interviews aimed
at exploring what the respondents thought about the body based controls. Following ques-
tions were asked and follow-up questions were added:

e Game controls: Can you explain the different motions you used in the game?

e Game controls: Can you explain the game to someone who has not played the game?
e Game controls: What motions were difficult to do?

e Game controls: What did you think of the body-based controls?

e (If quit): Why did you choose to quit?

Video recording was done during the entire experiment for documentation purposes and for
qualitative research. Notes were taken during and after each play-session.

4.3 Pilot Study

A pilot study was conducted with a total of 15 respondents 12 male and 3 female. In this study
no qualitative data was gathered and both time and points were used as learning indicators.
This was problematic and no conclusion regarding learning could be applied due to limita-
tions and the lack of qualitative data.

The following limitations regarding the experiment were found and corrected in the experi-
ment presented in this thesis:

e The no instructions group did not receive any information regarding gameplay, re-
spondents in this group chose to quit and the experiment was abandoned.

e No interviews were conducted afterwards which is a limitation concerning documen-
tation and gathering of qualitative data.

e The time measurement during the tutorials was absent which resulted in a specula-
tion in how much time the subjects spent learning during the tutorials.

e Bugs occurred frequently concerning the point system in the game in a manner that
players sometimes didn’t receive or loose points. This resulted in that a point indica-
tor measuring learning cannot be used with accurate results.
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Results from the pilot study suggested that the general instructions group had less playtime
then the other groups, however it was unknown if this was because they spent more time
practicing then the other groups during the tutorial. Results also implied that the no instruc-
tions group could not complete the game due to a limited understanding of the gameplay.

4.4 Limitations

The study conducted by Hodge and Lee (1999) stretched over a three days period, but this
experiment and everything revolving around it lasted only 30 minutes (approximately).
Hodge and Lee (1999) conducted lots of experiments during their experimental period with
follow up sessions and surveys. Therefore the connection between their result and the results
gathered during this experiment might be misleading and difficult to compare.

There is a possibility that the tutorials and the pictures used are unclear and have a lacking
quality. Different tutorial design might affect the learning outcome. Better instructions for
both versions might affect the total learning value. However the tutorials used in the experi-
ment, use the same base material (same pictures and audio) in order to eliminate the quality
factor. The tutorials could have had a higher production quality similar to professional game
industry standard.

There is a limitation regarding the formal/informal theories. Since there seems to be a cross-
over between the two it might be hard to use them in tutorial design. However the specific
and general instructions still use the same base material and therefore give the same infor-
mation (although presented differently). It might be questionable if the tutorials are formal
or informal.

There is a limitation concerning bugs in the game. One common bug regarding the gameplay
was that the obstacles sometimes did not reduce point from the players. Therefore are the
points inaccurate between different players. Another bug occurred when players conducted
motions during a tutorial. Sometimes the sound when off during the tutorials for the clap and
the jump motion which might have affected their understanding. Participants might have
gotten confused an uncertain if they conducted the motion correctly. In those cases, I verbally
explained to the participant when and that they conducted the motion correctly.
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5 Results

The results presented in this chapter are gathered from the main experiment (described in
chapter 4) furthermore this chapter is divided into two parts. The first part explains the data
collected and the second part explains the observations made during the experiment. The
time indicator data collected is compared in a comparison study and the significance is
measured with a t-test.

In the experiment presented in this thesis (chapter 4) a total of 17 people participated, 3 fe-
male and 14 male. All participants where 19 -25 years old and were selected out of conven-
ience. The respondent’s playtime is shown in table 2. The playtime of each group is compared
between each other group.

Table 2 The in-game time for subjects in different groups

No instruc- General In- Specific In-

tions structions structions

Time Time Time
Respondent 01 791 seconds 344 seconds 473 seconds
Respondent 02 636 seconds 381 seconds 329 seconds
Respondent 03 493 seconds 382 seconds 324 seconds
Respondent 04 492 seconds 290 seconds 455 seconds
Respondent 05 505 seconds  Quit 379 seconds
Respondent 06 - 313 seconds 405 seconds
Mean 583 seconds 349 seconds 394 seconds

Table 2 shows the mean value of in-game time for each group.

Table 3 The time spent on motion skill learning

General Instructions Specific Instructions

Respondent 01 86 seconds 70 seconds
Respondent 02 65 seconds 75 seconds
Respondent 03 132 seconds 82 seconds
Respondent 04 62 seconds 85 seconds
Respondent 05 79 seconds 81 seconds
Respondent 06 92 seconds 71 seconds

Mean: 86 seconds Mean 77: seconds
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Table 3 illustrates the time each group spent on the motions skill learning, either the general
instructions or the specific tutorial instructions. The no instructions group did not receive
any instructions regarding motions and is therefore absent in the table.

5.1 Significance

When investigating significance (appendix G) concerning differences in the time mean value,
(comparing the no instructions group with both the specific instructions group and the gen-
eral instructions group) one can see that the results are significant under the present circum-
stances. No instructions compared to general instructions give an alpha value of 0,01. No
instructions compared to specific instructions give an alpha value of 0,02.

When comparing the general instructions groups time mean value with the specific instruc-
tions group one can notice an alpha value of 0,06. The value is higher than the required alpha
value of 0.05 which might imply that the difference in mean might be because of random
factors.

5.2 Observations

There is an issue that the game might not be as responsive as the participants might have
initially expected. The player had to learn and understand how the Kinect device worked.
Even if they received instructions concerning where to stand and how the mapping worked,
some players lost track of the initial standing point and got disoriented. This might have re-
sulted in delaying time. These kinds of errors might be considered to be a part of motion skill
learning, but they might also mislead the data.

Another observation is that the feedback system was lacking in clarity. Some of the player did
not understand when enemies got hit and how to pass them. The enemies needed to get hit
several times and since the game responded poorly when they got hit, players sometimes as-
sumed that there should be a different way to pass them. As a result, it might have ended up
in delaying the game time. This is also confirmed by the interviews, however only one re-
spondent chose to quit because he did not figure out what to do. This participant was re-
sponded 05 in the general instructions group and his original words where in Swedish, the
translation goes:

Why do you choose to terminate the experiment and the game round?

I get stuck, hehe.

How?

I did not know how to proceed, I tried all three platforms, but could not proceed; now I
realized afterwards that I probably could have jumped but I did not think of it then.

When examining the recording, it is obvious that he understands how to shoot, but he does
not try to defeat the monster and therefor is unable to proceed.

The no instructions group showed some interesting observations. This group did not receive
any instructions in how to conduct the motions used in the game which might explain that
they had a higher playtime. All respondents finish the game however. When examining the
recordings one can see that all respondents discovered motions that could be used in the
game. For example, some respondents just waved their hands randomly and then triggered
the fireball motion. The interviews point out that the respondents did not understand entirely

16



how they conducted the motions. One respondent mentions while waving his hands in the
air: “I just imagined firing a real fireball and then it happened in the game”. The game was
obviously difficult to play without instructions since the specific moves had to be discovered.
When examining the interviews regarding the no instructions group, only one respondent
mentions that the orientation was difficult; three respondents said that the motion based
controls were good or swell. A player had to conduct only four moves in the game in order to
be able to win the game, and the orientation moves where easily figured out, but the clap mo-
tion took time and no one in the no instructions group used the jump motion. This is proba-
bly one of the reasons the group had higher playtime since they had to learn by experimenta-
tion.

5.2.1 Complementary observations

In this subchapter an interpretation regarding respondent’s opinion concerning the body
based controls is presented. The data was gathered from the interviews and a transcription
that can be found in Appendix H. Positive answers were compared with negative answers
when asking the question: What did you think of the body based controls? In the Appendix
the positive answers are highlighted as green, the negative are highlighted as red and the dif-
ficult to interpret answers, are highlighted as yellow.

Table 4 Illustrates respondent’s opinions regarding the game controls. The options are in-
terpret and color coded and can be found in Appendix H.

No instruc- General In- Specific In-
tions structions structions
Time Time Time
Respondent 01 Positive Negative Negative
Respondent 02 Hard to in- Negative Negative
terpret.
Respondent 03 Positive Negative Negative
Respondent 04 Positive Negative Positive
Respondent 05 Negative Hard to inter-  Hard to inter-
pret. Subject pret
quit
Respondent 06 No data Hard to inter- Negative
pret.

Although it is generally similar when reviewing the interviews it seems that different groups
had different opinions regarding the games body based controls. Some respondents were
overall positive about the games movement system and others were more inclined to criticize
the body based controls. However respondents within the no instructions group were keener
on hailing the controls used in the game compared to the general instructions group who
overall hade negative judgment.

5.3 Conclusion

The measured time indicator (see Table 2) tells us something about the player’s ability to
understand the game. One can notice that the time (which is an indicator measuring control
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management) differed. The groups with general and specific instructions finished the game
more quickly. Table 2 explains that there were differences in mean value between the differ-
ent groups when playing the same game. The mean value differed a lot between the groups
who received instruction regarding motions and the no instructions group.

What does this tell us? Maybe that these groups learned the game motions during the in-
structions and did not have to discover them, therefore they finish the game more quickly.
However the no instruction group was more positive towards the game movements and the
motions. Furthermore this group managed to learn the moves along the way by experiment-
ing. If this is the case, then the discovery learning theory (Hodge and Lee, 1999) might be
important to further investigate in association with tutorials that will teach motion skill. It
might be possible to use discovery learning in a virtual game environment.

5.3.1 Summarizing the Problem Statement and Answers in Accordance with it
Is it beneficial to use no instructions concerning the execution of motions, similar to Hodge
and Lees experiment (1999) or will the players orient better if they receive general or specif-
ic explicit instructions?

Regarding the limitations presented in chapter 4.4, I can only speculate that it does not seem
likely that players will receive greater in-game and motion results without instructions for
this designed game.

Will a game environment affect Hodge and Lee (1999) conclusions and will it affect the
learning experience?

Regarding the complementary data in the interviews the no instruction group seems to react
positively towards the body based controls. Another speculation from my points is that there
seems to be differences between motions used in a virtual game environment and a real envi-
ronment, which might problematizes Hodge and Lee’s (1999) conclusion.

Will informal general instructions provide the opportunity of discovery learning or will no
instructions like in Hodge and Lee’s (1999) case lead to even greater exploring and discov-
ery learning?

It is difficult to speculate if the general instruction provided such elements, but the no in-
structions group must have used discovery learning otherwise they would not have been able
to finish the game. The question is if no instructions regarding motions can be used for all
types of virtual environments. Maybe some motions are too difficult to discover and learn by
accident.
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6 Discussion

Hodge and Lee’s (1999) research oriented around a similar idea as this thesis, namely which
type of instructions convey motion skill. It is questionable if their theories can be applied on
motion skill in a virtual environment since the responsiveness is different. In real life you
receive feedback for every motion you do, but in a virtual environment the feedback is artifi-
cial. In the experiment conducted in this thesis, the subjects had to learn a game and all as-
pects in accordance with it as well as learning motions. Therefore it might be argued that the
motions are used in a complex environment, which leads to the fact that there is more infor-
mation to process and learn. The conclusions gathered in Hodge and Lee’s (1999) experiment
might be hard to apply on all fields of motion skill learning. The complexity and responsivity
in motion skill might be a factor that influences the learning outcome. This is especially clear
since their conclusion was that the group with no instructions had the greatest result. In this
thesis the group with no instructions had the worst results regarding time, the opposite from
Hodge and Lee’s (1999) experiment.

Another issue that is up for discussion is weather the use of a time indicator can explain how
people understand a game. The fact as Bugs and delay in responsiveness might affect results
for some player as well as lead to frustration. The time indicator cannot covert the entire
learning process; it is possible for players to understand the motions and the gameplay re-
gardless of playtime.

I believe that it is hard to convey motion skill instructions for games since the context in
which they are used might seem unnatural and artificial. For example, the specific move you
make in moving forward in the game might be a great knee rehab exercise; however it might
be cognitively unnatural in moving forwards. My observation suggests that the subjects occa-
sionally walked towards the Kinect device in hope that the game platform should move for-
wards. The game engine did not understand the move and all sorts of random game move-
ments could happen. Even if the instructions said that a player had to conduct movements
from a specific starting point, the players tried to move around as well as closer and further
away from the camera. This is an example of unnatural feedback for motions. Motion skill in
a virtual environment follows additional requirements than motion skill used in a real envi-
ronment because the human computer interaction process is a factor affecting the feedback.

Why did the group with general instructions complete the game faster than the group who
received specific instructions? Initially one can answer the question with the augment of few
respondents and that this is only a tendency which can lead to a misleading conclusion. How-
ever the group with the general instructions could have been more relaxed and did not suffer
from anxiety. I speculate that they were more susceptible to experiment and play which lead
to that they learned and played through the game more quickly. Another explanation is that
by letting the subject test out the controls themselves in a virtual environment they learned
the body moves with discovery learning (Hodge and Lee, 1999) which might have led to
greater understanding regarding the games controls. The specific instructions were much
more formal which could have caused a lot of tension in the moves they conducted. Wulf and
Shea (2002) suggest that roaming through complex situations leads to greater knowledge in
motion skill. A possible answer might be that when roaming in an environment you get to
practice the motion more often. A tendency in motion experimentation might be advanta-
geous when learning motions in a virtual environment. Anxiety might be contra productive or
at least lead to the fact that you are more careful and cautious in the game. An interesting
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addition to the tendency is that these groups have similar mean value regarding time spent
taking part of the motion tutorials (table 3). The mean values of time spent participating (and
learning) in different tutorials are 77 to 86 seconds which is very similar.

Finally, the results from the no instructions group explain an interesting fact: no instructions
regarding motion can be used in a virtual environment. It seems to be difficult to learn mo-
tions without any instructions and this can be because the game itself is difficult to grasp or
that the combination between gameplay and motion skill is hard to learn by accident. Despite
the result in time this group managed to complete the game and observations point out that
they thought the motion based controls were good, which most of the other respondents did
not. I speculate that there is a discrepancy between instructions and execution: instructions
may take away some of the fun in exploring and problem solving. Another explanation that is
up for discussion is, that the no instructions group found their own way of doing motions
which suited the game and gameplay and therefore were keener on hailing the motion based
controls. Sometimes users find their own way of playing a game that designer did not antici-
pate.

Motion skill in association with human computer interaction is a relative new field of re-
search. The new technological and commercial advantages such as the X-box Kinect (2012)
and Nintendo Wii might give serious games developers an opportunity to design and create
motion based games. Many series such as Wii-fit already do have a commercial impact and
might even be used for other purposes.

When quality and correctness concerning motions is vital then the instructions need to be
designed in order to achieve such goals. In a traditional body rehab center there are always
experts to guide and teach you as a patient, but for personal practice and home usage the in-
structions will need to teach you. Since personal rehabilitation games might be common in
the future, serious games designers and researchers will need to address the issues of motion
skill learning and human computer interaction. I believe that the aspect of informal and for-
mal learning might give clues in how information should be presented in order for people to
gain the maximum among of motion skill.

6.1 Future Work

There are several main adjustments that can be done in accordance with the problem state-
ment. Primarily, the experiment must have a wider variety of subjects and more participants.
Secondly the experiment should target a wider audience. Thirdly, the game should be bug
free and polished to eliminate the quality factor.

It is generally accepted that in order to gain motion skill one will have to practice the motion
at hand. I believe that the instructions hold a key part regarding the learning process espe-
cially if the motions in questions have to be performed with good quality, for example learn-
ing surgical tools.

For future work more follow up studies regarding the learning process needs to be conducted
and a mapping in how people practice with virtual motion skill equipment could be the base.
When this is relatively clear, the opportunity to create instructions will be easier and practice
can have more effect on the skill at hand. Finally, I would suggest taking these ideas present-
ed in this thesis as a first step in developing tutorials teaching motion skill within virtual en-
vironment. If a good tutorial design can be found, it would increase the likelihood of com-

20



mercializing games for body based rehab and likely give the eventual developing company an
edge on the market.
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Appendix A. Pictures used in the instruction tutori-
als that are used to explain gameplay

i

Figure 3

Figure 4
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Samla mynt och £a poang!

Figure 5

Undvik hinder!
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Lycka till spelet borjar!

Figure 77

Pova nu!

Figure 8
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Appendix B. Pictures illustrating body rehabilitation
and game movements.

Fi-
gure 9

- G

Figure 10
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Figure 13
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Appendix C - Informed Consent

Forskare och studenter vid Hogskolan i Skovde undersoker hur dataspel anvands i olika situ-
ationer och vilken uppfattning spelare har om dem. I det projekt vi ber dig delta i har, stude-
rar ja hur dataspelsinstruktioner paverkar inlarning. Deltagandet ar frivilligt och du kan av-
bryta experimentet nar du vill.

Jag kommer att samla in information via loggning av spelsessioner och en intervju. Den in-
formation som vi samlat in om dig kommer enbart att anvindas for forskningssyften. De re-
sultat som publiceras kommer att vara anonymiserade och ingen information kan ledas till-

baka till en enskild individ.
Jag godkanner att informationen anvinds enligt ovanstaende beskrivning.

Skovde 2012- -

Appendix D — Manuscript used for the audio in the
tutorials

Gameplay manuscript used for all groups.

Audio voice during a black screen: Malet med spelet ar orientera en plattform och slutligen
anlanda till mallinjen.

Audio voice for figure 3: Genom att réra din kropp kommer du kunna orientera en plattform i
miljon.
Audio voice for figure 4: Under spelets gang kommer du att stéta pa mynt, samla dessa mynt

for att fa sa mycket poang som mojligt.

Audio voice for figure 5: Undvik dessa hinder eftersom en krock med dem kommer att sanka
din poéng.

Audio voice for figure 6: | spelet kommer du att stéta pa monster, nar monstren dyker upp

kommer du inte att kunna fortsatta framat utan du maste besegra monstren genom att stélla
dig framfér dom och skuta projektiler pa dom.
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Motion manuscript used only in the specific instruction group.

Audio voice for figure 9: Som tidigare namnt kommer du att kunna gora olika typer av
kroppsrorelser for att orientera denna plattform, den forsta kroppsrorelsen &r att ta ett steg at
hoger vilket kommer att resultera till att plattformen kommer att aka at hoger.

Audio voice for figure 8: Prova rorelsen nu.

Audio voice for figure 10: En annan rorelse &r att ta ett steg at vanster vilket resulterar till att
plattformen kommer att svanga at vanster.

Audio voice for figure 8: Prova rorelsen nu.

Audio voice for figure 11: Genom att gora ett knabodj kommer du fa plattformen att aka
framat.

Audio voice for figure 8: Prova rorelsen nu.

Audio voice for figure 12: Genom att hoppa kommer du att fa mer projektiler att avfyra,
stracken representerar din mangd projektiler.

Audio voice for figure 8: Prova rorelsen nu.

Audio voice for figure 13: Genom att klappa dina hander kommer du att kunna avfyra en eld-
projektil.

Audio voice for figure 8: Prova rorelsen nu.

Audio voice for figure 9: Nu borjar spelet och lycka till.
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Appendix E- Verbal information all groups received

1:

Introducera mig som en student och som gor ett examensarbete angaende inldrning och

rorelser

1: Introduce myself as a student from the University of Skovde. Explain that I am conducting
an experiment that orients around learning motions in games.

2:

2

5:

5:

Fraga om de vill delta i experimentet och skriva pa ett godkdnnande

: Ask if they want to participate and ask them if they could sign the Ethical Consideration.
: Fraga: Har du spelat eller tagit del av X box kinect spel tidigare?

: Ask: Have you ever played an X box Kinect game before?

: Introducera Experimentet, namn kroppsrorelsekontroller, namn malet med spelet

: Introduce the Experiment, mention body movements, mention goal of the game

Ndmn att Kinect maste spelas fran en speciell punkt, visa vart krysset ar.

Mention that every movement has to be done from a specific point and show them the “x

spot”.

6:

6:

Starta den aktuella instruktionen.

Start the current instruction.
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Appendix F — Written instructions for the general in-
structions group

Genom att ta ett steg 4t hoger kommer plattformen att svinga at hoger.

Genom att ta ett steg at vinster kommer plattformen att svinga at vanster.
Genom att gora ett knaboj kommer du fa plattformen att dka framat.

Genom att hoppa kommer du att fa mer projektiler att avfyra, stracken representerar
din mangd projektiler.

Genom att klappa dina hinder kommer du att kunna avfyra en eldprojektil.
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Appendix G — Calculations

No and General instructions

No instructions General instructions
Mean 583,4 342
Variance 17134,3 1667,5
Observations 5 5
Pearson Correlation 0,274871426
Hypothesized Mean Difference 0
df 4

t Stat

P(T<=t) one-tail
t Critical one-tail
P(T<=t) two-tail
t Critical two-tail

4,285736829
0,006394653
2,131846786
0,012789307
2,776445105

No and Specific instructions

No instructions

Specific instructions

Mean 583,4 394,1666667
Variance 17134,3 3886,566667
Observations 5 6
Hypothesized Mean Difference 0
df 5

t Stat 2,964517538

P(T<=t) one-tail 0,015677435
t Critical one-tail 2,015048373
P(T<=t) two-tail 0,031354869
t Critical two-tail 2,570581836

General and Specific instructions

General instructions Specific instructions

Mean 342 394,1666667
Variance 1667,5 3886,566667
Observations 5 6
Hypothesized Mean Difference 0
df 9
t Stat -1,66533187

P(T<=t) one-tail
t Critical one-tail
P(T<=t) two-tail
t Critical two-tail

0,065100514
1,833112933
0,130201029
2,262157163
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Appendix H — Transcription of the interviews

General instructions respondent 01 - Tutorial lasted 86 seconds

Hur upplevde du spelkontrollerna?

Ah de va KGNSS

Pa vilket satt?

Ah det stanna och man fatta inte vad man skulle gora

Men, eh, du klarade att spela spelet anda, du klara spelet.

Ah men de var KESHSHSE.

Skulle du kunna férklara hur man anvianda spelkontrollerna och hur vilka rorelser
man utfor?

Ah man gar at sidan for att ga at sidan och man gar framat for att ga framat.
Négot mer?

Klappa for att skjuta.

Skulle du kunna férklara spelmekaniken?

(mummel, mummel)

Ah det sluta ju nar man kom fram verkar det som, sen fanns det monster man kunde
skjuta pa, man kunde plocka mynt och undvika taggiga grejerna typ.

Ok, dé far jag tacka for din medverkan.

General instruction respondent 02 - Tutorial lasted 65 seconds

Hur upplevde du spelkontrollerna?

EEEREIEA hehe, man fick 8ka tillbaka till startpunkten ibland for att den skulle fatta,
den han inte med liksom nir man luta 4t hoger liksom. Sen klappgrejen var lite [Hillig.
Jag fatta inte riktigt nir den registrera. Mummel, mummel, men annars &r det bra.
Kan du forklara vilka rorelser man kan gora i spelet och vad dessa har for funktion?
Mh, tror det. Eh, man kunde ga at hoger, sa dkte man at hoger hehe, sen kunde man
aka fram sa dkte man fram, och nir jag klappade sa kunde jag skjuta projektiler tror
jag. Och om jag hoppade fick jag nya projektiler. Fast de fatta jag inte. Hehe i spelet.
Tyckte du spelet var enkelt?

Eh, de var enkelt rent logiskt, assa fatta vad de var man skulle gora. Kunde dock har
varit lite littare.

Upptickte du nagot problem eller nagot annat som du inte hade forutsett?

Nja eh, Ja nar man stannade dar, nar monstren kom, hehe. Det var lite ovantat, eh,
det tog en tid innan jag forstod att man skulle doda den. D& kunde man gé vidare.
Ok, jag far tacka sa mycket for din medverkan.

General instructions respondent 03 - Tutorial lasted 132 seconds

Hur upplevde du kontrollerna?

Oh dom var |ECHREANENEE till att borja med sen borja jag fatta dom men sen mot slutet
bara stannade de och de ElICSHEICRONSHEN o tersom jag inte viste hur skulle ta mig
forbi. Jag gick upp ner och ingenting hande och de kiandes sjukt konstigt. Sen klappen
funkade, ibland nir jag inte ens klappade skot den ivig, sen nir jag forsokte klappa
flera gdnger i rad skot den bara iviag en gang. Jag anvande inte hoppet for mycket
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overhuvudtaget. Sen vet jag inte riktigt hur jag skulle. Svingarna var i och for sig mer
responsiva dn klappen (mummel) gick ner lite djup pa framtagen.

Vilka rorelser tyckte du var krangligast att gora?

Eh, jag skulle vilja sdga, eh, klappen i sig var inte kranglig men det kindes som om
den inte [KHEHICABEIANE hur jag skulle gora. Samma sak knibdjen, kiindes som om
jag gick lite djupare dn vad som kianns normalt.

Kan du forklara nar du borjade forsta rorelserna? Ah de va nog vid den forsta mons-
terfighten. Da var de bara att ga at sidan skut ga at sidan skut igen. Ah forsta monster-
fighten da borja jag fa koll hur det fungerar.

Hur, hur. Beskriv forsta monsterfighten vad hiinde da? Oh, forst var jag lite osiker pa
vad som hinde sen upptickte jag (mummel) skjuta skott mummel. Jag skot tillbaka
aha ok strafade hoger vénster for att undvika. De var bara att gora sa, jag trodde att
det var lite tracking. Jag ar inte helt siker men det kindes sa i borjan. Sen sa ba, dka
at sidan undvika skuta.

OK det var det, jag far tacka dig for din medverkan.

General instructions respondent 04 - Tutorial lasted 62 seconds

Hur upplevde du kontrollerna?

IEEEISAEER, lite bra men mest konstigt. Det kiindes som kinect ir ganska buggigt och si
man fatta inte alltid vad som hénde. Jag tror att det kan bli bra men nu ar det ratt sva-
jigt assa.

Vad var specifikt konstigt kan du utveckla?

Den [EHECIAUCIRONSERT sen s3 bara vigrade den ibland medan ibland att det [EiGE
ESSEEREOIEIEeE. AL jag skulle siga att den reagerade konstigt.

Kan du forklara vilka rorelser man kan gora i spelet och vad de representerar?

Man kunde luta sig at olika hall. Typ mer strafe i och for sig men du fattar. Sen kunde
man ta ett steg fram och det var ocksa konstigt for man skulle ju gora en knabdj men
det var mer steg typ, eller sa. Det tog en stund innan jag fatta att jag kunde hélla inne
och sd. Man kunde ocksa skuta genom att klappa, det var ganska coolt faktiskt.

Hur tyckte du att kontrollerna fungerade i spelet som helhet.

Hm o A DDCIANIVAIGIeRl. Men det 4r en helt ok prototyp som kan
bli bra om man fixar alla glitchar och buggar.

Stotte du pa nagra oviantade problem?

Nja jag kom pa ganska snabbt att man méste spoa monstret for att dka och det var lite
svart och sa. Men det var ratt logiskt i alla fall det brukar vara sé i spel ibland.

Har du nagot mer att tilldgga,

Hm, nja. Jo, hoppet var konstigt det borde ni fixa

Vad ar konstigt med det?

Jo det laggar typ, man fir ammo ganska sent och sa det borde vara battre feedback
dar.

Ok nagot mer du kommer att tinka pa.

Ah grafiken behover bli bittre, gubben ar ju ganska konstig och sd men jag fattar att
det bara ar placeholders. Aja ni forstar.

Ok tack s& mycket.

General instructions respondent 05 - Tutorial lasted 62 seconds

Kan du forklara hur man orienterar sig i spelet?
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Hur man orienterar sig i spelet, eh, ja mestadels genom att rora sig framéat och réra
sig i sidled. Men nar jag skulle ga 6ver fastnade jag men jag antar att man ska hoppa
eller jag vet inte.

Vilka rorelser upptéickte du att man kan gora

Flytta sig i sidled at bada hallen, framat, skjuta, eh, hoppa och skuta. Nagonting s4,
det var det enda jag prova.

Varfor viljer du att avsluta experimentet eller spelomgangen?

Jag fastna, hehe.

Pa vilket sitt fastnade du?

Jag sdg inte hur jag skulle ta mig vidare jag provade alla tre plattformer men kunde
inte ta mig langre 4n sd, nu kom jag pa i efterhand att jag antagligen skulle hoppa
men de tinkte jag inte pa da.

Ok da far jag tacka for din medverkan

General instructions respondent 06 -Tutorial lasted 89 seconds

Hur upplevde du kontrollerna i spelet?

I borjan var det svart. Eller svart var det inte utan. Man far ju lira sig i instruktioner-
na hur man ska gora men sen nar man ska sitta sig med spelet gjorde det att det tog
et litet tag att forsta. Jag tror att jag glomde vissa saker man gjorde.

Kan du forklara vilka olika rorelser man fick gora i spelet?

Man kunde klappa hianderna da skot man saddan eld bollar. Sen sa kunde man gé at
hoger sa gick man at hoger i spelet. Gick man at vianster gick man at vanster i spelet.
Sen om man gick fram gick man framaét.

Hoppa da, det glomde jag gora.

Om du skulle forklara spelet for ndgon annan och du skulle forklara kontrollerna hur
skulle du forklara da?

Jag skulle forklara sa som det ar helt enkelt. Vad varje del pa kroppen gor, De ar
ganska enkelt tror jag.

Vad var svart i spelet?

De var blandat, jag fick panik och trodde att jag hade fastnat, nar det blev stressigt
glomde jag bort lite vad jag skulle gora i stunden. (tystnad)

Jaha det var det, tack sd mycket.

Tack!

No instructions respondent 01

Hur uppfattade du spelkontrollerna?

Det funkade ganska bra, det var lite svart att hanga med pa hur man skulle gora, vad,
eh, det var inte sa svart man, fatta det ganska enkelt egentligen. Lite svart var det att
forstd att man skulle stanna och besegra monstret.

Vilka typer av rorelser kan man gora i spelet och vad representerar dom?

Eh, som jag gjorde det sa tog jag ett steg at de hall jag ville aka. Sa att om jag ville
framat sa gick jag fram och om jag ville at sidan gick jag at sidan. Sedan gjorde jag na-
gon sorts hanrorelse for att skjuta. Eh, jag vet inte precis hur den handrorelsen skulle
vara men jag slangde bara med armen lite.

Var det nagot problem du stétte pa i spelet?
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- EH, det tog ett tag innan jag forslog att jag var tvungen att skuta igel den forsta fien-
den innan jag kunde komma vidare. Sa jag stod ganska lange och stampade och for-
sokte dka framéat. Annars var det nog inte s manga problem tror jag. Nar jag hade
forstétt kontrollerna var det nog inga problem

- Ok och slutligen hur tyckte du att spelet var?

- EH.

- Just specifik kontroll och rorelseméassigt.

- Det var lite svart, det var inte sdhar jatte, svarade inte sadar jattebra pa rorelserna det
var lite. Man fick forsoka nigra ganger ibland for att man skulle &t olika hall och gora
saker. Men de fungerade i alla fall

- Tack sa mycket.

No instruktions respondent 02

- Hur upplevde du kontrollerna i spelet?

- Ah, lite si lite sadar. Det ar inte perfekt, blandat. Svart att just avlasa, nar och dar vill
jag fortsitta ga framat eller.

- Kan du forklara vilka rorelser man kan gora i spelet och vad dom representerar.

- Kunde ldgga fram en fot at sidan eller framat och bakat for att ta direktions man ville
ga at, sen sa kunde man anvinda for att kasta spels.

- Om du skulle forklara dessa rorelser for ndgon annan vad skulle du sdga?

- Vad sa du, om jag skulle?

- Om du skulle forklara dem for en tredje person har.

- Sta pa stillet och gor tydliga rorelser, ah de ar val bara att gora de

- Uppfattade du nagonting svart i spelet? Nagot ovantat?

- Nja. Sag inga spoken som bilden visade.

- Din helhetsuppfattning angéende kontrollerna ar?

- Mummel, nej de var ok”

- Tack sd mycket.

No instruktions respondent 03

- Hur upplevde du kontrollerna?

- Nar man larde sig dom s& funka dom ganska bra

- Kan du forklara vilka rorelser man gor i spelet och vad de representerar.

- Ga at vinster sa gar du at vinster ga at hoger sa gar du at hoger. Steg framat sa ar det
framat. Handerna framat sa skjuter man en eld boll.

- Tyckte du det var svart att forsta dessa rorelser?

- Nej men jag fick prova mig framaét tills jag fattade, vad det var som triggade att man
faktiskt rorde pa sig.

- Om du skulle forklara rorelserna for en tredjeperson har hur skulle du forklara d&?

- Hur menar du?

- Skulle du ge nagra tips?

- Vara tydlig i rorelsen och gé alltid tillbaka till mitten eftersom jag mirkte att det fun-
gerar som bast harifran.

- Hur uppfattade du kontrollerna i sin helhet?

38



Funkade vildigt bra, jag markte att man inte kunde ga fran raka vigen hit till hit ef-
tersom den inte visste vad som skulle handa. Utan man maste st i mitten och gora
rorelserna darifran

Ok jag har inga fragor kvar har du nagot att tilligga?

Nej intressant spel

Tack sa jattemycket.

No instruktions respondent 04

Hur upplevde du kontrollerna?

Aha bra for de mesta, det hade varit trevligt om man hade kunnat ha en meny och
kolla pa det, men som det var s& fungerade de ganska bra sa.

Kan du forklara vilka rorelser man gjorde och vad de representerar i spelet.

Oh typ ga. Ta steg &t sidan for att rora sig sen ta fram armarna for att skjuta.

Kan du forklara hur vad du menar med “ta fram armarna”.

Nej jag gjorde bara sa (handrorelse framét)

Upptiackte du att det fanns nagra problem spelmekaniska problem.

Oh nir man métte monstren stannade man, jag tyckte att det var lite otydligt. Hade
behovs nagot som tydligare visade att man skadade dem och sa. Det hade kunnat
komma fram en barridr och si att man forstar att man ska moéta monstren. Sa att man
vet att man ska ga vidare. Jag blev lite forvirrad forsta gangen.

Absolut

Hur tyckte du att kontrollerna fungerade i spelet som helhet

Oh det var for det mesta, det var nigra ibland for att, 4t upp tiden och si. Men for det
mesta var det bra.

Ok men om du inte har nagot mer att tilligga sd har jag inget mer att fraga.

Ibland stod det typ bad och excellent osv vad var det?

Det ar relaterat till rehabiliteringsrorelser och har inget med game play att gora.
Négot mer?

Aha nej, tack da.

Tack

No instruktions respondent 05

Hur upplevde du kontrollerna?

Pa vilket satt?

EH, eSOt et e ORIyt . Forflytta karaktiren, jag trodde att
jag forstod det i borjan for da rorde han sig som jag ville att han skulle rora sig. Men
sen sa slutade han med det efter en stund. D4 trodde jag ater igen att jag viste hur
man gjorde.

Sa du vet inte hur man forflyttar karaktaren.

Nej inte riktigt, inte helt sikert inte ens nir jag lyckades.

Kan du forklara i alla fall vilka rorelser man kan gora i spelet?

Man kan &ka &t sidorna och framaét.
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Hur gor man dom olika rorelserna?

Bra fraga.

Sa du kan inte forklara hur man gor eller?

I borjan trodde jag att man tog ett steg at det hallet och sa dkte man ett snapp men det
var det inte riktigt visade det sig. Utan man kunde ga och stilla sig at det héllet och da
akte man kontinuerlig. Forutsatt att det inte var nagot hinder i vigen. Men hur man
tog sig forbi det hindret var inte klart. Jag fatta alldeles i slutet att man kunde ta halva
steg ocksa stilla sig nagonting emellan kiandes det som i alla fall.

Tycker du det var svart att orientera dig i spelet?

Med kontrollerna eller se vart jag skulle.

Bada.

RN cn forsta vart jag skulle var enkelt

Uppstod négra problem under spelets gdng som du var tvungen att 16sa under spelets
gang?

Ah, forsta bossen som jag inte forstod att jag var tvungen att doda sa jag stod en lang
stund och forsokte dka framat. Sen nar jag dodade honom forstod jag inte riktig att
han hade en livmaitare. Sa jag forstod inte riktigt att, det gav ju ingen signal att jag var
tvungen att traffa honom, sa jag trodde att jag missade varenda skott och jag ville ge
upp.

Ok, ar det nagot du vill tillaga?

Nej det kiandes ok.

Tack s& mycket.
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Specific instructions respondent o1 - Tutorial lasted 70 seconds

- Hur upplevde du kontrollerna?

- EEREEIEE, man viste inte riktigt hur man skulle gora, luta eller g eller ta steg, ah
lite knepiga. De behovs nog lite puts dar tror ja-

- Vad var specifikt knepigt rorelsen eller?

- Nja det var snarare att de [EHSCIAGCIRONSHG] tyckte jag man gjorde de sen bara hinde
de ibland nédgot annat.

- Kan du forklara vilka rorelser man kan gora i spelet och vad de representerar?

- Man kunde luta sig &t hoger eller vanster, fast det var mer steg eller s&, sen kunde
man ga fram for att dka framat, det var forst sen jag sag att man kan halla inne och
aka, sen kunde man skjuta med klapp och hoppa.

- Hur tyckte du att kontrollerna fungerade i spelet som helhet

- Jagvet inte jag tror de behover putsas de kdndes glichigt sen fatta man inte nir man
skulle doda monstren eller sa, det var konstigt.

- Stotte du pa nigra ovantade problem?

- Ah jag fastnade typ vid viggen en gang och sen var de sa att jag fatta inte om jag traf-
fade monstren eller sa. De var konstig feedback. Jag fatta heller inte forst att man stod
stilla det va riktigt awkward.

- Har du nagot mer att tillagga,

- Njadet var nog det.

- Tack sa mycket.

Specific instructions respondent 02 -Tutorial lasted 75 seconds

- Hur upplevde du kontrollerna i spelet?

- Kan du utveckla vad du menar med svar?

- Mm, nej men, jECHESONISIHUCHINCHAtEE Ah du vet nir man luta och si. Ibland
nir man gick tillbaka s svingde den det JEROMSEEE. S3 man svingde lite konstigt
hehe.

- Kan du forklara vilka rorelser man gjorde i spelet?

- Ah, jag skot genom att klappa men de kunde man inte gora jamt, sen gick jag at de
héll jag ville svingda och sa hehe. Man fick ju reda pa hur man skulle géra men, hehe,
sa var det inte ibland, det var lite konstigt.

- Pavilket sitt 6verensstimde det inte med instruktionerna?

- Nja, jag vet inte, det kindes konstigt att luta sig at sidorna och strafa, det var, kons-
tigt. Jag fatta sen hur man skulle gora men det var konstigt i borjan.

- Stoétte du pa nagra problem under spelets gang, assa under tiden du spelade?

- Nja, kanske vid monstren, hehe.

-  Hur?

- Ah, men man fatta typ inte nar man traffa dom eller nar man blev traffad, det var
svart. Annars gick det bra tycker jag.

- Har du nagot att tillagga?

- Ja, det var konstig musik, man fatta heller inte lamporna och sé vad var det?

- Det var lite placeholdergrafik eftersom detta ar en prototyp och det har egentligen
inget med spelet att gora nu.
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- Aha.
- Tack for din medverkan!
- Tack sd mycket.

Specific instructions respondent 03 - Tutorial lasted 82 seconds

- Kan du forklara hur man orienterar sig i spelet? Alltsa hur kontrollerna ar?

- Hur man vada?

- Orienterar sig i spelet.

- Aha, jo man strafar genom att ga at sidan sen gar man framat genom att ta ett steg
fram typ en kn#bdoj, ah fast inte riktigt en kndboj mer ett steg typ, eller jag vet inte. Jo
sen sa klappar man o da skjuter man en eld boll fast inte riktigt eld da men de ar ju
bara placeholdergrafik och sa. Mm ah det var nog det.

- Hur upplevde du kontrollerna i spelet undrar jag?

- Aha ah det var la okej antar jag, lite klurigt men dnda ok, det funkade bra, fatta bara
inte hur kinect ar ibland det bara ballar ur ratt som det ir och man bara tar ett steg at
vanster sen och bara random. Men jag fatta att man va tvungen att vara i mitten av
cirkeln typ for da funka det battre.

- Vilka tips skulle du ge nagon som ska spela detta spel, alltsa kontrollméassigt?

- Ah jag skulle siga att inte hetsa s m6, man ska assd vara ganska lugn och sé och vara
noggrann typ.

- Uppstod nagra problem i spelet?

- Ah monstren var konstiga man fatta inte att man skulle déda dem f6rst, jag skét och
s men det var sen jag sag att dom dog efter att man hade skjutit mycket typ. Men sen
va de latt.

- Ok tack for din medverkan.

- Ah fan. Tack

Specific instructions respondent 04 - Tutorial lasted 81 seconds

- Kan du forklara hur man orienterar sig i spelet? Hur styr man?

- Assé det ar svart att saga, man ror sig typ det ar vill inget mer med det.

- Hur ror man sig?

- Man strafar &t sidan for att ka dit man vill, sen s kan man gi framat for att 6h. Aka
framaét typ hehe. Fast det ar mer ett kndbgj typ. Jo sen sa klappar man o sa skjuter
man. Typ nagot séant.

- Hur upplevde du kontrollerna, mer utforligt vad du tyckte?

- SAdr, det kiindes inte helt putsat och man blev lite forvirrad och kluven typ. Lite
SOOI NRORIGBRRIGRIANE . «incckt va konstigt och sa-
ker ballade ur ibland typ. Det funkade bra ibland. Ah, typ.

- Vad for tips skulle du ge nagon annan som spela spelet? Vilka tips skulle du ge, alltsa
kontrollmassigt?

- Jag skulle nog sdga att man ska vara noga och lugn typ och vara i cirkeln.

- Uppstod nagra problem i spelet?

- Ah, jag fatta inte nar monstren kom, det var konstigt och klurig. Men sen fatta jag att
man skulle skuta pa dem.

- Vill du tillagga nagot mer? Nagon allmén feedback om kontrollerna.

- Nja, jo, eller nej (tystnad).

- Ok tack for din medverkan.
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Specific instructions respondent 05 - Tutorial lasted 85 seconds

Hur upplevde du kontrollerna?
Ah helt ok, det var ganska coolt att man kunde typ svingda och greja, ganska bra sitta
att rora sig framéat det var lite unikt néstan. Jag gillar det.
Kan du forklara vilka rorelser man gjorde och vad de representerade i spelet.
Man kunde ga framat och at sidan, fast det var i och for sig mer steg men du forstar.
Sen kunde man klappa och hoppa. Klappat var bra men hoppet var konstigt. Jag fatta
inte nar man skulle anvanda de det var weird.
Vad menar du men “weird”?
Nej det kindes som om det bugga och det lagga ur liksom. Sen ba kom det igdng. Ni
behover nog fixa det. Det kommer man typ inte att fatta.
Upptickte du att det fanns négra problem? Typ nagot oférutsigbart?
Ah kanske niar man hoppa att det lagga och sa. Men sen var monstret lite buggigt, jag
fatta inte vad som hiande dar liksom.
Jo jag forstar.
Hur tyckte du att kontrollerna fungerade i spelet som helhet
Bra lite puts men bra
Har du nagot mer att tillagga?
Nja jag ar nog nojd dar.
Tack for din medverkan!

Specific instructions respondent 06 - Tutorial lasted 71 seconds

Hur upplevde du spelkontrollerna?

Jaha CINICIaNoN . kanske? hehe, man fick typ vara vid startpunkten ibland.
Den fatta typ inte om man lutade sig och s4, liksom nir man luta at hoger. Klappet var
bra dock det fatta jag sen nar monstret kom. Man kan ju inte skjuta innan och sa. Det
borde man ha fatt reda pd. Mummel, men annars funka det ok.

Kan du forklara vilka rorelser man kan gora i spelet och vad dessa har for funktion?
EH hehe ja du. Man kunde ga at olika hall och aka lite fram och tillbaka. Men inte nit
monstret kom da bugga det trodde jag men det visade sig att de fungerade sa bara.
Man kunde typ klappa och skuta och hoppa fans med ocksa men de fatta jag inte.
Hur tyckte du spelet var svarighet massigt?

EH, ganska latt and&, bara man fatta vad och hur man skulle gora det. Lite battre
tutorial skulle varit bra.

Upptéckte du nagot problem?

Nja inte mer an att jag stanna nir monstret kom, jo man fatta inte nar man skot typ
pa monstret. Jaha det var typ det. Jag har lite brattom ar det ok om jag kilar eller
kommer det ta lang tid till?

Nej jag ar klar om du inte har nagot att tilliga

Nej det var nog det.

Ok, jag far tacka sa mycket for din medverkan.
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