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Abstract

The popularity of the computer games are increasing every day. Spending time in front of the
computers with almost no physical activity causes many health related problems. Recent
technologies such as Kinect sensors may have the potential to reduce the physical side effects of
the computer games. Nevertheless, the physical and emotional effects of playing computer games
with the Kinect on users are still not clear. The effects of playing computer games with and
without Kinect were compared in the study with 21 prospective teachers studying at the Education
Faculty located in Zonguldak, Turkey in 2014. The mixed method research design was used to
explore the research questions. The game playing motivation scale, self-reported muscular activity
figure and structured interview questions were used to collect data. Besides t-test, descriptive
analyses of the qualitative and quantitative data were conducted for analysis. Findings revealed
that using the games with Kinect sensors improved users’ motivation and muscular activity. Also
the Kinect has changed game players’ opinions on games. Further research should investigate the
correlation between the motivation and emotional effects of the Kinect use on computer game
players.

Keywords: Kinect, computer games, motivation scale, physical activity

Oz

Her gecen giin bilgisayar oyunlarinin popiilaritesi artmaktadir. Bilgisayarin 6niinde higbir fiziksel
hareket yapmadan oturmak bir¢ok saglik problemine neden olmaktadir. Son teknolojiler 6rnegin
Kinect sensorler bilgisayar oyunlarin yan etkilerini azaltacak potansiyele sahiptir. Ne var ki,
bilgisayar oyunlarim1 Kinect sensér ile uygulamanin fiziksel ve duygusal etkileri hala netlik
kazanmamigtir. Bu arastirmada 2014 yilinda Zonguldak, Tiirkiye’de bulunan Eregli Egitim
Fakiiltesinde okumakta olan 21 6gretmen adayinin Kinect sensorii kullanarak ve Kinect sensor
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kullanmadan bilgisayar oyunlarini oynamalarinin etkileri karsilastirilmistir. Arastirma sorularim
cevaplamak i¢in karma arastirma deseni kullanilmistir. Oyun motivasyon dlgegi, bireysel kas
aktivite bildirim sekli ve yapilandirilmis goriisme sorulari veri toplama aract olarak kullanilmistir.
t-testin yaninda, nitel ve nicel verilerin betimsel degerlendirmeleri yapilmustir. Elde edilen
bulgulara Kinect sensér ile oyun oynamanin bireylerin motivasyonunu ve kas aktivitesini
artirdigini ortaya koymustur. Ayrica, Kinect sensorii ile oyun oynayan bireylerin oyunlara karst
fikirleri degismistir. Ileride yapilacak olan arastirmalar Kinect sensér kullanimiin bilgisayar
oyunlarint oynayanlarin iizerindeki motivasyon ve duygusal etkilerinin korelasyonunu
incelemelidir.

Anahtar Sézciikler: Kinect, bilgisayar oyunlari, motivasyon élgegi, fiziksel aktivite

Introduction

The popularity of the computer games are increasing every day. Individuals from various age
groups use computer games for entertainment purposes. It is not unusual to encounter with
young, middle age or elderly individuals playing computer games at home, work, school etc.
for hours. Vast use of the computer games has several physical and emotional side effects. A
poor academic performance, social isolation, addiction or computer game dependency, gender
stereotyping, vision and other physical health problems can be counted as some of possible
detrimental effects resulted from general game playing (Lee & Peng, 2006). Besides,
aggressive affects, behaviors, thoughts, physiological arousal, and other social and
psychological variables are known as behavioral side effects resulted from playing violent
games (Lee & Peng, 2006).

Spending time in front of the computers with almost no physical activity causes many health
related problems. Several studies (Cook & Kothiyal, 1998; Cook, Limerick & Chang, 2000;
Fernstrom & Ericson, 1997) pointed out that the large number of computer users in developed
countries are suffer from musculoskeletal disorders caused by the computer use. According to
the literature, up to 80% of keyboard users had musculoskeletal symptoms (Cook & Kothiyal,
1998). Another study results showed that the use of mouse as an input device caused upper
limb musculoskeletal disorders (Fernstrom & Ericson, 1997). The position of the mouse away
from the midline of the body results in computer users working with the arm unsupported
during playing game or using computer that cause several arm and wrist health problems
(Cook, Limerick & Chang, 2000). In the several studies, the researchers investigated the

influence of mouse position on muscular activity in the neck, shoulder and arm on computer
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users. The findings of the study revealed that mouse users could be at risk of developing
musculoskeletal disorders of the neck and shoulder due to the work postures adopted during
mouse use (Aaras, Fostervold, Thoresen & Larsen, 1997; Cook and Kothiyal, 1998; Cook,
Limerick & Chang, 2000; Cooper and Straker, 1998; Fernstrom and Ericson, 1997; Franzblau,
Flaschner, Albers, Blitz, Werner & Armstrong, 1993; Harvey and Peper, 1997). In another
study investigating the association between children’s computer use and musculoskeletal
discomfort, Cook, Burgess-Limerick, & Chang (2000) found that more than half of the
children reported some musculoskeletal discomfort within the last year. Also the study
revealed that there was a significant relationship between hours spends on the computer and
overall musculoskeletal discomfort. In different study conducted in Nigeria to investigate the
musculoskeletal pain associated with the use of computer systems, it was reported that users
complained about the low back pain, neck pain and upper limbs disorders (Adedoyin, ldowu,
Adagunodo, Owoyomi & Idowu, 2005). The study also revealed that these pains may be
caused by the bad ergonomics of the computer peripherals which may be attributed to the bad
ergonomics among the users. In another study where grades 1-12 were interviewed on the
cumulative trauma disorder “physical injury resulting from the cumulative effects of repetitive
stressful movements or postures” risk for children using computer product revealed that use of
the computer products was associated with self-reported physical discomfort including (but
not limited to) wrist pain and back pain (Burke & Peper, 2002).

Furthermore; computer game playing is considered as a significant contributor of the
sedentary life-style (Lee & Peng, 2006) which causes physical and developmental health
problems on game players. Adolescent obesity is one of the well-known results of the
sedentary life-style (Wack & Tantleff-Dunn, 2009). Playing computer games affects children
life style. Instead of going outside to play with friends, children stay in the house the
computer and spent time playing with computer games. Computer games also substitute
outdoor activities (Lee & Peng, 2006).

Computer technology has altered the landscape (Akdemir, 2008). Although the introduction
of the touchscreen technologies integrated to the computers and mobile devices has added
relatively little physical activity to the computer game adventure, it is still insufficient
physical exercise compared to the traditional games. Although computer games have many
proved side effects, they are still inevitable part of many individuals. What can be done to

eliminate the side effects of computer games? Technology has brought the problem but who
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has the solution? Could the technology have the solution to diminish the side effects of the
computer games? Recent technologies known as Kinect sensors may have the potential to
reduce the physical side effects of the computer games.

The Kinect sensor lets the computer directly sense the dimension of the players and
environment, and makes it possible to do the tasks much easier. The Kinect sensor has also
several sensitive motion sensors such as a depth sensor, a color camera, 3D motion capture,
facial recognition, voice recognition, hand gesture recognition etc. incorporated in hardware
(Han, Shao, Xu, Shotton, 2013; Zhang, 2012). Utilizing sophisticated sensors, the Kinect
recognizes when users talk, knows who they are when they act in front of it and can interpret
their movements. It also can translate recorded motion into a format that makes possible to

build new experiences (Zhang, 2012).

Kinect sensors have created many opportunities for the game lovers who would like to
interact with the games with their body in a natural way. Moreover, due to its wide
availability and inexpensive price, many game producers and researchers in computer science
are working on the sensing technology to develop the new kinds of games or software
allowing users to interact with computers and smart platforms. These machines allow
individuals to play games with body movements as well as assist medical doctors to assist
handicapped people and/or people with autism. Instead of using a mouse or keyboard, the
Kinect sensors support human interaction with a computer or a smart platform using voice,
body movement or hand gesture recognition (Lee & Oh, 2014). Users stay a few meters in
front of the Kinect device to interact with the systems and use the registered voice commands

and hand movement to control the systems.

The availability of the Kinect has opened a new avenue for the computer users. However the
physical and emotional effects of playing computer games with the Kinect on users are still
not clear. The purpose of this research is to compare the effects of playing computer games
with Kinect sensor to the effects of playing games without Kinect sensor on prospective
teachers. Following research questions were developed to investigate the problem.

1. How does playing computer games with and without Kinect sensors affect

prospective teachers’ game playing motivation?
2. What are the effects of playing computer games with and without Kinect sensors

on prospective teachers’ muscular activities?
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3. What are the opinions of Kinect and non-Kinect prospective teachers’ on played
computer games?
4. What do prospective teachers feel about playing computer games with and without

Kinect sensors?

Method

Context

The study was conducted at the Eregli Education Faculty located in Zonguldak, Turkey. The
school of education has approximately more than two thousands students. Graduates of the
education faculty are eligible to work at the private and public schools as teachers. Therefore
prospective teachers are well-motivated to graduate and have a goal to work as teacher in their
future life. All prospective teachers are required to take two compulsory computer courses in
their first year at the college. These classes equip students with the basic information and
communication technology knowledge and skills. Therefore all students of the school of
education are capable of using the information and communication technology devices. The
study was conducted in a computer laboratory in which computers, a projector, a smart board,
a sound system and the Kinect were present.

Participants

Typical sampling, one type of purposeful sampling, was used in the study. The study
participants were selected from voluntary students studying at the school of education and
completed the compulsory computer courses during their first year at the college. 21
prospective teachers participated in the study. The age of the students ranged between 17 and
21. When the distribution of the participants by gender was reviewed, 71 % of the participants

were female and 29 % of the participants were male.

Research Design

The mixed method research design was used in the study to explore the research questions.
The qualitative and quantitative data were gathered simultaneously. Three computer games

were selected for the study (Figure 1,2,3). Initially participants were asked to play three
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games on the computers without Kinect sensors as part of the first treatment. The mouse and
keyboard were used as input devices. Having completed the games without using the Kinect,
which was the first treatment; participants were asked to fill the data collection instrument
measuring participants’ game motivation. Also participants were asked to report their
muscular activities on the human body figure. Lastly participants’ opinions about the played
games and their opinions about playing the games without the Kinect were gathered with
structured interviews.

Figure 2. Computer Game I
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Figure 3. Computer Game |11

The second treatment was initiated by placing the each user in front of the Kinect (Figure 4).
Users’ body movements were monitored on the screen in order to set up their position for the
games. Before the second treatment, the instruction was given to users on how to play the
games with the Kinect. Then all participants were asked to play the same three games with the
Kinect. The use of the games with the Kinect was the second treatment in the study.
Participants’ game motivation, self-reported muscular activities, their opinions on played

games and playing the games with and without the Kinect were collected.

Figure 4. Position of the user in front of the Kinect
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Data Collection Instruments

Three instruments were used to gather the data for the study. The first instrument was used to
collect the game playing motivation of users. Comprehensive literature review was conducted
on technology related motivation studies (Chang & Zhang, 2008; Chumbley & Griffiths,
2006; Olson, 2010; Pasch, Bianchi-Berthouze, Dijk & Nijholt, 2009; Yee, 2006). As a result
of the review, 28 items were identified that can possibly have effect on the students’
motivation for the computer games. Determined 28 items were added to the item pool in order
to measure students’ level of computer game motivation. Having constructed the item pool,
the explanatory factor analysis (EFA) was initiated. The data for the factor analysis were

gathered from 211 students enrolling at teaching programs of Eregli Education Faculty.

Consistency of data set to conduct EFA

In the EFA process, the correlation between items form a matrix called R-matrix. Availability
of conducting factor analysis purely related to that matrix. There were several criteria for
making decision about that matrix to conduct the factor analysis. KMO and Bartlett’s test of
sphericity are two of them which indicate the suitability of the data for structure detection. In
this study, KMO value of 20 items was found .897 which was close to the perfect range
(Field, 2005). The next criteria Bartlett’s test of sphericity was found significant so that the
original correlation matrix was not an identity matrix (Field, 2005). Alternative criteria for
determining factorability of data set were determinant of R-matrix and correlation values of
the items. Field (2005) indicated that if any R-matrix which had determinant value below
the .00001 value demonstrates a multi-colinearity problem. For this study determinant of R-
matrix was found .00148 which was above the .00001. Therefore the correlation matrix did
not show any multi-colinearity problem. Also in correlation matrix, none of the values was
greater than .900 so that there was not a problem of singularity (Field, 2005). These findings

revealed that data set could be used to conduct the EFA.

Factor Analysis Process

In this phase, the normality values of the items were checked to determine the factor
extraction method. According to Kolmogorov-Smirnov test results, items in the instrument
violated the normality distribution. Fabrigar, Wegener, MacCallum ve Strahan (1999)
suggested that if items violated normality, researchers had to use Principal Axis Factoring
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(PAF) extraction method. Therefore, PAF was selected to conduct factor analysis. In addition,

varimax rotation strategy was selected to interpret factor loadings.

Tablel.

Communality values and factor loadings of variables

Factor

Items in the Initial* Extraction* Loadings**
1-1t allows me to socialize .557 .558 .663
—  2-Itincreases my willingness to teamwork .604 .583 .623
% 3-It increases my willingness to explore .619 .623 .619
L 4-It increases my willingness to play a role .601 .646 .644
5-It increases my willingness to grant my own status .481 531 .545
~ 6-Itincreases my willingness to progress 585 .600 586
7-It causes me to anger 379 .361 .584
%' 8-It excites me 677 137 761
E 9-1t makes me aggressive 270 332 455
10-It increases my willingness to play .609 .661 .619
11-It causes me to spend more time playing games 432 .393 .537
12-1t makes me comfort .585 711 751
§ ¢ 13-It makes me calm 485 .568 129
Y- 14-Spiritualy it makes me feel good .684 715 .634
. 15-1t allows me to engage in mental activity .610 .598 .608
§ < 16-It improve my brain-muscle coordination .697 879 .826
Y- 17-It increases my attention 567 567 574
. 18-Physically it makes me feel better 573 .657 .608
% v 19-1t provides me to make bodily movements .502 482 672
Y- 20-It provides me to spend energy 416 478 412

* Communality values of variables before and after extraction

**Rotation Sums of Squared Loadings

Communality of items which indicate the variance in each item explained by the extracted

factors before and after extraction, initial and extraction values were presented at the Tablel.

As seen from the results each item explains minimum %30 of the variance for the retained

factors.
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Table2.

Distribution of items in the factors

: Vari lai Reliabilit f
Factors ltems Eigenvalue ariance explained by eliability Scores o

factors % factors

1- Social Well-Being 1,2,34,5 8.113 38.65 0.853
2- Game Aggression 6,7,8,9,10,11 1.897 7.31 0.801
3- Mood Regulation 12,13,14 1.465 5.26 0.822
4-Cognitive and Psychomotor ;¢ 1.198 4.16 0.851
Abilities

5- Physical Activities 18,19,20 1.064 3.02 0.728
Total 58.40 0.918

According to PAF extraction method results, 20 item convene in 5 factors. Items related to
factors and variances explained by these factors are shown at the Table2. The total of 20 items
explained %58 of the variance with a .918 reliability (Table 2). The Game Aggression factor
explained relatively large amounts of variance (%40.5), whereas other sub-factors explained
only small amount of variance. Rotation sums of squared loadings of items are shown at the
Table 1. According to these results, Social Well-Being sub-factor item loadings varied
between .545 and .663. The next sub-factor Game Aggression varied between .455 and .761.
The third sub-factor Mood Regulation varied between .634 and .751. The fourth factor
Cognitive and Psychomotor Abilities varied between .574 and .876. The last sub-factor
Physical Activities varied between .412 and .672. Also the reliability scores of total items and
sub-factors are above the .700 which was in an accepted range (Field, 2005). The last version
of the instrument used to measure participants’ game motivation had 20 items distributed to 5
factors (See Table 1).

The second data collection instrument was used to measure participants’ self-reported
muscular activities. The figure showing the fundamental muscles on the human body (Figure
5) was used as a second instrument. The fundamental muscles on the human body were
divided into 10 sections for the study. Participants reported the muscles used during the game

play on the figure.
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Figure 5. Fundamental muscles on the human body

The last instrument was used to collect the participants’ opinions on played games and their
feelings about playing the games with and without the Kinect. There were two open-ended
questions in the last instrument. Participants’ opinions on games and what they felt physically
and emotionally when playing the games were asked at the last instrument.

Data Analysis

Having calculated the reliability and validity of the instrument, the Kolmogorov-Smirnov
normality test and the Skewness-Kurtosis indices were used to check the normality of
variables. The paired sample t-test was performed to compare the playing computer games
with and without the Kinect on users’ game playing motivation. All the statistical analysis
were conducted with a significant level of .05. The descriptive analysis was used to compare
the muscular activities of the users when playing the games with and without the Kinect. The
descriptive analysis was also used to analyze the qualitative data. The accuracy of the
qualitative findings was checked using the triangulation. Participants’ responses were checked

with quantitative findings for the accuracy.

159



Turkish Online Journal of Qualitative Inquiry, April 2015, 6(2)

Findings

The data were investigated for the normality distribution in terms of the Kolmogorov-

Smirnov test and Skewness-Kurtosis indices. Results are shown in the Table 3.

Table3.

Normality indicators of variables

Variables N Skewness  Std. Kurtosis  Std. Zscore*  Sig.
Social well-being (with kinect) 21 1.195 210 1.363 .05
Social well-being (without kinect) 21 126 -.127 .669 .76
Game Aggression (with kinect) 21 .807 -.370 941 34
Game Aggression (without Kinect) 21 .093 -1.466 .765 .60
Mood Regulation (with kinect) 21 .632 -.854 .851 46
Mood Regulation (without kinect) 21 -.146 -1.063 536 94
Co_gnltl_ve and Psychomotor Abilities 21 587 501 610 972 662 77
(with Kkinect)

Co_gnmve femd Psychomotor Abilities 21 326 1,023 566 o1
(without Kkinect)

Physical Activities (with kinect) 21 -1,424 2,023 1,197 A1
Physical Activities (without kinect) 21 -2,636 7,811 1,418 ,04
Total-20 item (with kinect) 21 ,667 -,815 ,788 ,56
Total-20 item (without kinect) 21 -, 767 -,255 ,657 ,78

* Kolmogorov-Smirnov Z score

Comparison of the game playing motivation between the kinect and non-kinect users

The first research question investigated the effects of playing computer games with and

without kinect sensors on users’ game playing motivation. The game motivation of the users

was measured after playing the games with and without kinect sensors. The t-test was used to

compare the effects of playing online games in two conditions. The game motivation of the

users playing the computer games with kinect sensor and without Kkinect sensor were

presented at the Table 4. Results revealed that users’ game playing motivation is different in

two treatments. Findings indicated that the game motivation of the users playing the computer

games with kinect sensors (M=5.02) is significantly higher than the game motivation of the

users playing the computer games without kinect sensors (M=2.93) (t= 6.536, p < 0.05). The

analysis of the users’ game playing motivation revealed that using the computer games with

kinect sensors improves the motivation of the users.
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Table 4.
Comparison between the game motivation scores of kinect and non-kinect users

N M Std t df  sig
Social Well — Being w:::okuitnl;i:?ect 21 ig? 12?2?3 5031 20 00*
Game Aggression w::gokl:;:lf:ec'f 21 j:i 198?226 4126 20 ,00%
S Tl i R
i P e @ e o 4o @ @
Physical Activities w::zokuitnl;i:?ect 21 ggg 112;212 8275 20 ,00%
Total (20 items) va::EOkL:;:(i:TECt 21 égg ﬁ‘igig 6536 20 .00%
P<.05

Comparison of users’ Social Well — Being Factor Scores between kinect and non-kinect users

The social well-being scores of the users were compared between the users playing the
computer games with kinect sensor and without kinect sensor. The results of the comparison
were presented at the Table 4. Well-being scores of the users’ motivation is different in two
treatment conditions. Findings indicated that the social well-being scores of users playing the
computer games with kinect sensors (M=4.07) is significantly higher than the social well-
being scores of users playing the computer games without kinect sensors (M=2.35) (t= -5.031,
p < 0.05). Playing the computer games with kinect improved the social well-being of users.

Comparison of users’ Game Aggression Factor Scores between kinect and non-Kinect users

The game aggression factor scores of users were compared for the kinect and non-kinect
users. The difference between kinect and non-kinect users’ scores on Game Aggression is
presented at the Table 4. Finding revealed that the game aggression scores of users playing
the computer games with kinect sensors (M=4.81) is higher than the game aggression scores
of users playing the computer games without kinect sensors (M=3.36) (t= -4.126, p < 0.05).
Results show that students’ emotional reactions such as getting angry, desire to play game etc.

increased after playing computer games with kinect sensor.

Comparison of users’ mood regulation factor scores between kinect and non-kinect users

The Mood Regulation Factor scores of users were compared for the kinect and non-kinect

users and the difference between kinect and non-kinect users’ scores on Mood Regulation is
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presented at the Table 4. Results revealed that the mood regulation scores of users playing the
computer games with kinect sensors (M=4.65) is higher than the game aggression scores of
users playing the computer games without kinect sensors (M=2.10) (t=-5.362, p < 0.05). This
indicates that students’ emotional readiness such as feeling relax and feeling calm increased

after playing games with Kinect sensor.

Comparison of users’ Cognitive and Psychomotor Abilities Factor Scores between kinect and

non-kinect users

The Cognitive and Psychomotor Abilities Factor Scores of users were compared for the kinect
and non-kinect users. The difference between kinect and non-kinect users’ scores on
Cognitive and Psychomotor Abilities is presented at the Table4. Finding revealed that the
Cognitive and Psychomotor Abilities scores of users playing the computer games with kinect
sensors (M=6.06) is higher than the game aggression scores of users playing the computer
games without kinect sensors (M=3.98) (t=-4,515, p < 0.05). This shows that playing games
with kinect sensor have positive effects on students’ cognitive and psychomotor abilities such

as coordinating muscle and brain systems together and gaining attention.

Comparison of users’ Physical Activities Factor Scores between kinect and non-Kinect users

The Physical Activities Factor scores of users were compared for the kinect and non-kinect
users. The Table 4 shows the difference between kinect and non-kinect users’ scores on
Physical Activities. Findings revealed that the Physical Activities scores of users playing the
computer games with kinect sensors (M=6.33) is higher than the game aggression scores of
users playing the computer games without kinect sensors (M=2.83) (t=-8,275, p < 0.05).

Playing computer games with kinect sensor increased students’ tendency for the action.

The effects of playing computer games on the kinect and non-kinect users’ muscular activities

The second research question investigated the effects of playing computer games on the
kinect and non-kinect users’ muscular activities. Participating users were given a figure
showing the fundamental muscles on the human body and were asked to indicate muscles that
they used during the game playing with and without kinect sensors. The fundamental muscles

on the human body were divided into 10 sections for the study. Users’ responses were added
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for each muscle on the human body quantitatively. The sum of responses for each muscle
used during the game play was ranged from 0 to 21 which was the total number of

participants. The distribution of the users’ responses was presented at the Table 5.

Table 5. Frequencies of responses for each muscle used during the game play
Parts of the Body Non-kinect (f)  Kinect (f)

Left foot (1) 1 13
Right foot (2) 2 15
Left leg (3) 0 16
Right leg (4) 0 18
Left hand (5) 4 8

Right hand (6) 13 9

Left arm (9) 8 18
Right arm (8) 2 15
Ventral (7) 0 9

Head (10) 10 10
Total 40 131

The color code was used to indicate the muscular activities for each identified muscle. The
frequencies for each muscle used while playing the game were colored: White for 0, blue for
1-5, green for 6- 10, yellow for 11-15 and red for 16-21. The muscles used by the participants
playing the computer games with and without kinect sensors were presented at the Figure 6

and Figure 7.

i _ |
Sl

Figure 6. The muscular use of the non-Kinect users
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These results illustrate that users of computer game players with kinect sensor use more
muscles than those using the computer game without kinect sensor. Besides the number of
muscles used while playing computer games, the use of kinect sensor on computer games also
have positively effects frequency of the muscle use. The use of the kinect sensor on computer
games significantly increases the muscular activity as compared to the game playing without

kinect sensors.

Figure 7. The muscular use of the Kinect users

The opinions of kinect and non-kinect users on played games

The third research question investigated the opinions of kinect and non-kinect users on played
games. Having completed the computer games with and without using the kinect sensors,
participants were asked about their opinions on played games. The responses of participating
users on open-ended questions were qualitatively analyzed for kinect and non-kinect

computer game players.

The majority of users playing the computer games without kinect sensors mostly found the
games simple and boring. One user indicated that “The most boring games ever developed.
Considering the available games at present, no one can even look at these games to play”.

Non-kinect users also found the games appropriate for kindergarten students but not for their
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age group. One participant said that “These games can be used for kids below 6 years old.
However they do not satisfy upper age groups”. On the other hand, same users playing the
computer games using kinect sensors found same games enjoyable and entertaining when
played with kinect sensor. Findings also revealed that users found the physical activity part of
the game enjoyable. One user indicated that “Computer games become more entertaining as
the rate of physical activity increases. Games definitely now more entertaining and respond to
the expectation of my age group.” Another user said that “/ found the games entertaining

since I can use my body to play them”.

The opinions of the computer users changed dramatically between the use of computer games
with and without kinect sensors. Users, who found computer games boring and simple,
changing their opinions indicated that same game are more entertaining when used with
kinect sensors. Kinect sensors allowed users to play the games with body movement rather
than using the mouse and keyboard as input devices to play the games. As the physical
activity become compulsory part of the computer games even the ones that had found the
games simple and boring, increased physical activity has changed users’ opinions about the

games.

Users’ feelings about playing computer games with and without kinect sensors

The last research question investigated users’ feelings about playing computer games with
and without kinect sensors. While collecting the findings for the third research question,
participants were asked about their feelings about playing computer games with and with
kinect sensors. Participants’ feelings on played games were analyzed using the descriptive

analysis.

The users playing the computer games indicated that games were boring and did not require
physical activity to complete. One participant said that “/ did not feel anything more than
using my finger physically. Emotionally | was not attracted since games were not appropriate
for my age. Therefore [ was bored.” On the other hand, users’ responses playing the games
with kinect sensors were different. Most of the users found the games entertaining. Also users
indicated that playing the games required physical activity. One user said that “/ became

physically active and made many physical activities. Games became entertaining even playing
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them is difficult. Emotionally playing the games are challenging. Challenging part of the

games is pleasurable. Nice games. Body and mind are working together.”

Dramatic changes on users’ feeling were reported. Users playing the game without kinect
found the games boring reported the same games as challenging when played with kinect
sensors. While emotionally these changes happing on users’ feelings, users reported that
computer games could be played by just using the hand but playing the games with kinect
sensors requires all body parts to move in order to succeed at the game. The use of kinect
sensors requires users’ active participation physically. Increased physical activity does not
only have positive influence on users’ emotion but also have positive impact on users’

physical involvement.

Discussion

This study has four significant findings. Findings revealed that using the games with Kinect
sensors improved users’ motivation. As defined in the study motivation has five sub factors
namely social well-being, game aggression, mood regulation, cognitive and psychomotor
ability and physical activity. All sub-factors of the motivation have been affected positively
when the Kinect sensors were used to play the games. Another important finding of the study
was that the Kinect users’ muscular activity level was higher than the non-Kinect players
while playing the games. Also results indicated that the use of Kinect to play the games
changed users’ opinions positively on played games formerly described as boring. Finally
users’ emotion and physical involvement have been influenced positively when games played

with Kinect sensors.

Lee & Peng (2006) pointed out the physical health problems as a result of computer game
playing. The kinesthetic interaction enabled by Kinect requires players to actively use their
muscles where non-Kinect users usually are bound by keyboard and mouse. Therefore
increased muscular activity eliminates the risks of sedentary life-style which is frequently
observed among computer game players (Lee & Peng, 2006). Obesity of adolescents is the
well-known result of the sedentary life-style (Wack & Tantleff-Dunn, 2009). Everyday new
players are joining the computer game play adventure and there is less to do to reduce this
trend. Kinect is a dream tool that had not been imagined a decade ago to enhance game play

experience by adding body movement. The use of Kinect provides tremendous advantages to
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reduce the risk for the obesity and other health related problems (Cook, Limerick & Chang,
2000; Cook & Kothiyal, 1998; Fernstrom & Ericson, 1997) associated with the game play.

Does playing games only have positive effects on physical health of game players? The
answer is probably not because motivation of the Kinect users increased in the study as well.
Interactivity facilitated by Kinect is the most outshining benefits of the Kinect. It seems that
physical engagements of the game player also improve the motivation of the participants.
Kinect as a motion sensing device improve the motivation. Games used in the study were
simple and old-fashion. It was astonishing that game players’ opinions reflected this fact after
playing the games without Kinect. However involvement of the Kinect has chanced game
players’ opinions on games. Game players found the games entertaining and challenging.
Games were the same so kinesthetic interaction seems to change the opinions of game players

on games and on the game play as well.

Conclusion

The world is changing faster than ever before. The effects of changes can be observed in all
aspects of individuals’ life. The change is unavoidable but the primary question is how to
reduce the undesirable effects of such changes? Kinesthetic features of Kinect add body
movement and interactivity to the game play adventure which draws the attention of
researchers concerning the undeniable effects of computer games. Although many questions
are still waiting answers for the computer games, findings of this study recommends the use
of Kinect to play computer games in order to diminish the health and motivation related
problems on game players. Kinect certainly draws the attention of researchers. Within the
limits of this study four research questions were investigated. However further research
should investigate the correlation between the motivation and emotional effects of the Kinect
use on computer game players. Physical and motivational aspects of the Kinect use
investigated in the study. Cognitive and emotional effects of playing educational games

should be investigate in further research.
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Genisletilmis Oz

Her gecen giin bilgisayar oyunlariin popiilerligi artmaktadir. Degisik yas grubundaki bireyler
bilgisayar basinda hareketsiz bir sekilde eglence amacgli zaman gegirerek bilgisayar oyunlari
oynamaktadir. Gilinlimiizde evde, isyerinde ve okulda saatlerce bilgisayar karsisinda oyunlar
oynayan geng, orta yasl ve ileri yaglardaki bireyleri gérmek siradan bir olaymis gibi
algilanmaktadir. Fakat bilgisayar oyunlarinin fazla kullaniminin bireylerde cesitli fiziksel ve
duygusal istenmeyen yan etkiler ortaya ¢ikardigi bilinmektedir. Bu rahatsizliklarin ¢oguna

bilgisayar karsisinda saatlerce hareketsiz kalmanin neden oldugu diisiiniilmektedir.

Son donem teknolojilerinden olan kinect sensdriin, bilgisayar oyunu oynamanin yol agtigi
fiziksel yan etkileri azaltabilecek bir potansiyele sahip oldugu soylenebilir. Kinect sensor
kullanim1 bilgisayar oyunlari oynayanlara bu bakimdan yeni bir bakis acis1 getirse de,
bilgisayarda oyun oynamanin fiziksel ve duygusal etkileri yeteri kadar arastirilmig bir konu

degildir.

Bu ¢aligmanin amaci da, Kinect ile ve Kinect sensor olmadan oyun oynamanin olasi etkilerini
kargilastirmaktir. Arastirmanin amacina ulagsmak i¢in asagidaki arastirma problemleri
olusturulmustur.
1- Ogretmen adaylarmin oyun oynama motivasyonlarii Kinect sensér ile ve Kinect
sensOrsliz oyun oynama nasil etkilemektedir?
2- Kinect sensor ile ve Kinect sensorsliz oyun oynamanin Ogretmen adaylarinin kas
aktiviteleri lizerine olan etkileri nelerdir?
3- Opynan oyunlara iliskin Kinect sensér ve Kinect sensorsiiz oyun oynayan &gretmen
adaylariin goriisleri nelerdir?
4- Bilgisayar oyunlarmi Kinect sensér ile ve Kinect sensorsiiz oynamaya iliskin

ogretmen adaylarinin hissettikleri nelerdir?

Arastirma problemlerine yanit bulabilmek i¢in karma arastirma deseni kullanilmistir.
Arastirma kapsaminda elde edilen nicel ve nitel veriler ayn1 zamanda toplanmistir. Arastirma
2014 yilinda Zonguldak ilinde bulunan bir devlet tiniversitesinin Eregli Egitim Fakiiltesinde
gerceklestirilmistir. Ug farkli 6lgme araci ile nitel ve nicel veriler toplanmistir. Calismaya 21
ogretmen adayr katilmistir. Olgme araclarindan ilki; birinci arastirma problemine cevap

verebilmek icin Ogretmen adaylarinin oyun oynama motivasyonlarint belirleyebilmek
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amaciyla arastirmacilar tarafindan gelistirilmistir. Nicel verilerin toplanmasi igin gelistirilen
28 maddeli Olgek egitim fakiiltesinde 6grenim goren ve uygulamaya dahil olmayan 211
Ogrenci tarafindan cevaplanmistir. Yapilan faktor analizi sonucunda 20 maddeden olusan 5

faktorlii yapiya ulagilmistir.

Ikinci veri toplama araci ise arastirmanin ikinci problemine yamit verebilmek igin
katilimcilarin kas faaliyetlerini isaretleyebildigi on boliimden olusan insan anatomisi resmidir.
Katilimcilar oynadiklari oyunlar sonrasinda insan anatomisi resmi tizerinde oyunlar sirasinda
kullandiklar1 viicut boliimlerini isaretlemektedirler. Son veri toplama araci ise aragtirmanin
ticlincli ve dordiincli aragtirma problemine yanit verebilmek i¢in katilimeilarin oynadiklari
oyunlar ile ilgili gorlisleri ve duygularini belirlemek amaciyla acik uclu sorulardan

olusmaktadir.

Arastirmanin uygulama boyutuna dahil olan 21 goniillii 6gretmen adaymin yaslar1 17 ile 21
arasinda degismektedir. Ogretmen adaylarmin %29’u erkek, %71°i kadindir. Ayrica, bu
Ogretmen adaylarin1 segcmede birinci sinif 6grencilerine iki donem boyunca verilen Bilgisayar
dersine katilmis olmalar1 6n sart olarak aranmistir. Bu nedenle her katilimcinin bilgi ve
iletisim teknolojilerine yonelik araglari kullanabilecek diizeydedir. Calismada yapilan
uygulamalar Eregli Egitim Fakiiltesinin bilgisayar laboratuvarinda gergeklestirilmistir. Bu
bilgisayar laboratuvarinda bilgisayarlar, projektor, akilli tahta, ses sistemi ve kinect sensor

bulunmaktadir.

Calismada ilk olarak katilimcilardan bilgisayar oyunlarini Kinect sensér olmadan oynamalari
istenmistir. Oyun oynama siireci sonunda katilimcilardan ti¢ farkli veri toplama araci ile
veriler toplanmigtir. Daha sonra ayni katilimcilardan ayni bilgisayar oyunlarini Kinect sensor
kullanarak oynamalar1 istenmis ve oyunlarin sonunda ii¢ farkli veri toplama araci ile tekrar

veriler toplanmustir.

Arasgtirmanin birinci problemi dogrultusunda elde edilen bulgulara gore 6gretmen adaylarmin
kinect sensor ile oyun oynama motivasyonlarmin Kinect sensér olmadan oyun oynama
motivasyonlarina gore daha yiiksek oldugu saptanmistir. Kincet sensor ile oyun oynamak
ogretmen adaylarinin motivasyonlarini arttirmustir. Ikinci arastirma problemi dogrultusunda
elde edilen bulgulara gore dgretmen adaylarinin Kinect sensorii ile oyun oynarken daha gok

kas kullandiklar1 yoniinde goriis verdigi saptanmistir. Bu durum beraberinde 6gretmen
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adaylarmin kas sistemlerini daha yiiksek diizeyde kullanmalarin1 saglamistir. Ugiincii ve
dordiincti arastirma problemleri dogrultusunda elde edilen bulgulara goére kinect sensor ile
oyun oynamak ogretmen adaylarinin oynadiklari oyunlar ve bu oyunlar1 oynarken hissettigi
duygular1 olumlu yonde etkiledigi yoniindedir. Kinect sensdr ile oyun oynamak kullanicilarin
daha 6nce sikici buldugu oyunlara yonelik goriislerinin olumlu yonde degistirmistir. Ayrica,
kinect sensor ile oyun oynamak Ogretmen adaylarmin daha onceki fiziksel ve duygusal

durumlarini pozitif yonde etkilemistir.

Ozetle, kinect sensdriin en onemli faydasi &gretmen adaylarmin daha fazla etkilesime
girmelerine yardimci olmasidir. Bu etkilesim ayni1 zamanda 6gretmen adaylarinin oyunlara
fiziksel olarak katilimlarini saglamistir. Bu durumda beraberinde 6gretmen adaylariin

motivasyonlarini pozitif yonde etkilemistir.

Diinya her zamankinden daha hizli degismektedir. Degisimin bireylerin farkli 6zellikleri
iizerindeki etkileri gozlenmelidir. Degisim kaginilmazdir fakat buradaki temel soru degisimin
olusturdugu arzulanmayan etkileri nasil aza indirilecegidir? Kinect sensoriin sundugu hareket
ve etkilesim firsatt bu agidan bir¢ok arastirmacinin bilgisayar oyunlarin olusturdugu
olumsuz etkileri azaltmada bir ¢6ziim Onerisi olarak dikkat ¢cekmektedir. Ne var ki, bu konuda
cevaplamay1 bekleyen bir ¢ok soru olsa da, bu caligma ile birlikte kinect sensér ile oyun

oynamanin bireylerin motivasyon ve saglik problemlerini azaltacag: isaret edilmektedir.
Ileride yapilacak olan arastirmalarda, Kinect sensor ile oyun oynayan bireylerin motivasyon ve

duygusal etkileri arasindaki iligski incelenmelidir. Ayrica egitsel oyunlarin kinect sensor ile

oynanmasi da farkli aragtirmalarda arastirilmalidir.
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