IJETSAR (International Journal of Education Technology and Scientific Researches) (ISSN: 2587-0238)

Cilt / Vol: 5 Sayi / Issue: 12 Yil / Year: 2020

Article Type: Research Article

THE EFFECT OF EXERGAMES ON SEDENTARY UNIVERSITY STUDENTS' SHOULDER
AND KNEE PROPRIOCEPTION SENSE

Abdurrahman DEMIR
Assistant Professor, Artvin Coruh University, Department of Physical Education and Sports, Turkey,
ademir@artvin.edu.tr
ORCID: 0000-0002-3944-4085

Received: 11.02.2020 Accepted: 18.06.2020 Published: 24.08.2020

ABSTRACT

The aim of this study is to examine the effects of exergames on the development of
proprioception, which has an important role in movement education among male sedentary
university students. In the research, pretest-posttest experimental neutral sampling model with
control group was used. Participants voluntarily participated with an informed consent form
according to Helsinki criteria. 40 male university students participated in the study. Two groups
as experimental and control groups were formed by random method. The groups are composed
of university students who do not play sports in a healthy and active way. Knee and shoulder
proprioception was measured with Lafayette Gollehon Extensible Goniometer (Lafayette
Instrument Co, Lafayette, IN). The experiment group was trained three days a week, an average
of 40 minutes a day, and a total of 8 weeks with the 'nintendo wii fit' game console. Nothing was
done to the control group for 8 weeks. Independent sample t-test was used for pretesting in
groups where the distribution was normal. The bidirectional anova analysis was used in
parametric distributions in order to look at the difference between pretest and posttest results.
There was no significant difference between the pretest-posttest dominant-non-dominant
shoulder and knee proprioception values of the experimental group and the control group (p>.
05). As a result, it is easier to apply exergame education, which offers the opportunity to work
individually, at universities on interactive boards compared to other materials. However, it is
thought that it may not be appropriate to use it as an alternative method for the development of
proprioception sense because of both its mild intensity and being lower than of sedentary
university students' levels.
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INTRODUCTION

Proprioceptive senses are the senses providing information about the physical condition of the body, such as
the position senses of the body, pressure senses from the soles of the feet, and the sense of balance, which is
considered a special sensation rather than a somatic sensation (Hall, 2010). The proprioceptive system is the
most important sensory system for the balance mechanism. The sensory organs of this system are located in
the bones, muscles and tendons to which the tendons are tied (Jerosch & Prymka, 1996). Proprioception allows
to detect the position of the joints when the sense of vision disappears and maintain the balance while
standing. Proprioception can be defined by the central nervous system as perceiving the position of the limb or
joint in space, its movement and the forces acting on the relevant area and creating reasonable responses that
will keep the joint in the safest state (Kaya, 2012). It allows us to know in which direction and in what position
the joints are, regardless of the movement we will do, and helps us maintain our balance while standing.
Proprioception has a role in all the movements that we do. The sense of proprioception gives it an opportunity
when running, jumping, writing and throwing any object. This sensation causes balance, agility and
coordination to be done properly and well (Houglum, 2016). Polit and Bizzi (1979) emphasized that
proprioception is important in learning and planning new movements. Polit and Bizzi also reported that their
sharpness and coordination were impaired with the shoulder position being changed before movement.
Proprioception sensory impaired individuals have difficulties even while doing their daily activities (Sarlegna &
Sainburg, 2009). Proprioception and balance exercises are said to improve neuromuscular coordination
(Heyward, 1997) and in case of insufficiency of this sense, it can be improved with balance training (Bahr &
Engebretsen, 2011). It is observed that balls such as duradisk, which are filled with air, are widely used for the
development of proprioception sense. It is also put forward that training with swiss ball contributes to the
development of proprioception and improvement of balance, as it contributes to the neuromuscular system

(Stanton, Reaburn & Humphries, 2004).

Another method that is thought to improve the sense of proprioception is exergame. That these games are
played step by step and levelled according to success is stated as an extra motivation source (Sheehan and
Katz, 2010). In other words, when playing exergame, high attention, different game experience, physical and
cognitive acquisition and more fun take place (Sun, 2015). Various methods are tried to motivate people to do
sports. It is stated in previous studies as well that the motivating feature of exergame is at the forefront as well
(Brumels, Blasius, Cortright, Oumedian & Solberg, 2008). For this reason, the purpose of our study is important
in order to be motivated while exercising and to continue exercising in a fun way. Exergame, on the other hand,
provides this motivation. Exergame systems offer users the opportunity to actively play and require partial or
whole body movement (Vernadakis, Gioftsidou, Antoniou, loannidis & Giannousi, 2012). It is observed that
individuals playing exergame cause an increase in their physical activity levels in their free time and a decrease
in sedentary behavior (George, Rohr & Byrne, 2016). Exergame, which includes sensor-based technologies,

allows the user to control the game with body movements, move freely, and all extremities work while playing.
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Exergame is a beneficial physical activity alternative because users are encouraged to act in an activity they

enjoy (Mellecker McManus, 2014).

In the light of this information, it is thought that the sense of proprioception has improved by adding exergame
games that both fun and provide an opportunity for individual work into the exercise programs for the
development of proprioception. Therefore, in this study; The aim of this study is to examine the effects of
exergames on the development of proprioception, which has an important role in movement education among

male sedentary university students.

METHOD

Research Model

In the research, pretest-posttest experimental neutral sampling model with control group was used. In the
pretest-posttest control group model, there are two groups formed by neutral assignment. One of them is used
as an experiment and the other as a control group. Measurements are made before and after the experiment
in both groups (Karasar, 2009). Participants voluntarily participated with an informed consent form according

to Helsinki criteria.

Participants

The height and body weight measurements of the participants were measured with a Holtain brand
stadiometer. 40 male university students whose mean age, height and body weight respectively were x = 21.37
+1.17,176.77 + 7.590, 74.83 + 9.819 participated in the study. Two groups as experimental and control groups
were formed by random method. The groups are composed of university students who do not play sports in a

healthy and active way.
Data Collection Tool
Goniometer

Knee and shoulder proprioception was measured with Lafayette Gollehon Extensible Goniometer (Lafayette
Instrument Co, Lafayette, IN). The test protocol statement was explained to the participants. Questions such as
with which foot you kick and with which hand you throw stones were asked in order to identify the dominant
feet and arms of the participants. The participants were positioned for the appropriate test position. The
participants were seated in a high chair with their eyes closed. Then, first the right shoulder and then the left
shoulder were brought to angles of 30° 45° 60° respectively. The participants were asked to bring their
shoulders back to angles of 30°, 459 60°and the deviations were recorded. For the knee proprioception sense,
the participants were seated with their eyes closed. First the right knee and then the left knee were brought to

angles of 30°, 45°, 60°, and participants were asked to bring the same angles and the deviations were recorded.
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Figure 1. Shoulder and Knee Proprioception Measurement Method with Goniometer

Training Programs

The experiment group was trained three days a week, an average of 40 minutes a day, and a total of 8 weeks

with the 'nintendo wii fit' game console. Nothing was done to the control group for 8 weeks.

Nintendo Wii Fit

It is a type of exergame that offers a variety of activities having agility and coordination in terms of power,
flexibility, balance and dance. That it provides personalized feedback based on basic anthropometric
measurements is one of the important features of this system (Sheehan & Katz, 2013). Wii fit is an active video
game that combines fitness and entertainment, designed for everyone young and old. Wii Fit consists of wii
game console, wii remote, nonchuck, receiver stick and balance board. In the study, the exergames applied for

8 weeks are given below.

Table 1. Traning Program

1.Week Jogging- Obstacle Course (40’)
2.Week Driving Range-Skateboard Arena (40’)
3.Week Jogging-Snowboard Slalom (40’)

4. Week Driving Range-Ski Slalom (40’)
5.Week Segway Circuit-Ski Jump (40’)
6.Week Hula Hoop-Penguen Slide (40’)
7.Week Jogging-Muscle Workout (40’)
8.Week Hula Hoop-Yoga (40’)
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Figure 2. Exergame Training

Data Analysis

Shapiro wilk test was used for normality distributions (p> 0.05). Independent sample t-test was used for
pretesting in groups where the distribution was normal. The bidirectional anova analysis was used in
parametric distributions in order to look at the difference between pretest and posttest results. In the study,

0.05 was used as the level of significance in statistical processes.

FINDINGS (RESULTS)

The dominant-non-dominant shoulder and knee proprioception pre-test independent sample t-test results of
the participants are given in Table 2, and the dominant-non-dominant shoulder and knee proprioception pre-

test and post-test analysis are given in Table 3.

Table 2. Independent Sample T-test Results Regarding Pretest-Dominant Shoulder and Dominant-Non-
Dominant Knee Proprioception Pretest Results of All Groups

Tests Groups n X ss Sd t p
Dominant Experimental 20 2.85 1,785 38 1,304 .200
Shoulder Pretest Control 20 3.55 1,605

Non-Dominant Experimental 20 4,45 2,164 38 .909 .369
Shoulder Pretest Control 20 3,80 2,353

Dominant Knee Experimental 20 3,30 1,838 38 .092 927
Pretest Control 20 3,35 1,599

Non-Dominant Experimental 20 3,90 1,917 38 1.858 .071
Knee Pretest Control 20 2,75 1,997
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According to the table 2, as a result of comparisons made with independent sample t-test, no significant
difference was observed between the pretest-dominant-non-dominant shoulder and knee proprioception

values of the two groups (p>, 05).

Table 3. The Bidirectional ANOVA Analysis Results for Repeated Measurements Regarding Predominant-Non-
Dominant Shoulder and Dominant-Non-Dominant Knee Proprioception Pretest-Posttest Scores

Experimental Group Control Group

n X (PreTest) X (PostTest) N X (PreTest) X (PostTest) p
Dominant Shoulder 20 2.85 4,00 20 3.55 3.45 .846
Non-Dominant Shoulder 20 4.45 3.45 20 3.80 2.70 .087
Dominant Knee 20 3.30 2.40 20 3.35 2.80 .553
Non-Dominant Knee 20 3.90 3.40 20 2.75 3.45 232

According to the table, there was no significant difference between the pretest-posttest dominant-non-

dominant shoulder and knee proprioception values of the experimental group and the control group (p>. 05).

CONCLUSION and DISCUSSION

Buraya, yorum/tartisma ve sonug¢ kismi eklenilmelidir. In this study; to examine the effects of exergame, whose
training can be given on any screen at home and at universities with interactive boards on a fixed surface, on
the development of proprioception sense of sedentary university male students was aimed. It was concluded
that the exergame applied in the study had no effect on the sense of proprioception in both knee and shoulder
of university male students. In the study, it was observed that there was no significant difference between the

exergame group and the control group pre-test and post-test proprioception values.

Studies have shown that the sense of joint position of athletes is better than the control groups of all ages, and
this sensation improves with proprioception training. The joint position sense of the experimental group was
found to be better than that of the control group in a study investigating the effect of strength training on
shoulder proprioception (Salles et al., 2015). In a study aimed at evaluating knee joint proprioception and
balance of young female volleyball players, 19 female volleyball players and 19 control groups were examined.
The biodex balance system were used for evaluation. It was seen that there was a serious error in knee flexion
at an angle of 60 degrees. In the 20-degree position, however, there was found no statistically significant
difference (Sahin et al., 2015). 36 football players and 11 control groups were formed in a study investigating
the effect of the 8-week comprehensive warming program on football players under 21. Proprioception was
measured with biodex knee flexion by an isokinetic dynamometer. Proprioception error in the dominant leg
decreased after the 8-week training program compared to the control group (Daneshjoo, Mokhtar, Rahnama &
Yusof, 2012). In a study investigating the effect of isometric and isokinetic exercises on the sense of
proprioception, a significant improvement in the sense of proprioception of the participants was observed after

the 6-week exercise program (Cikler, 2007). In a study aiming to evaluate the shoulder proprioception of tennis
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players between 14-16 years of age, tennis players had more proprioception features than those of the control
group. It was observed that there was, however, no significant difference in positions of 15 and 30 degrees
(Boyar, 2006). In the study aiming to evaluate the knee joint position sense in swimmers, it was observed that
there was a significant difference in every angle compared to both the male and female control groups when
the joint position feeling at 30 °, 45 ° and 60 ° angles were examined at 3 different measuring angles by using a
ganometer (Okgu, 2012). In a study of wrist proprioception involving 60 healthy people, measurements were
taken by using a wrist ganiometer, and it was observed that there was an improvement in the sense of
proprioception after exercises developing wrist proprioception (Erdem, 2013). By looking at these studies, it

can be said that all sports activities and studies improve the sense of proprioception.

However, when we look at the researches about exergame, Nitz, Kuys, Isles and Fu (2010) there were
significant improvements in balance and lower limb muscle strength in their research on healthy women in
order to determine the suitability of exergame exercises to improve balance, strength, flexibility, but there was
no significant difference in parameters such as proprioception, cardiovascular endurance, flexibility, weight
change and activity level. This research is similar to our research. Haksever (2012), in his research to compare
the effects of an exergame wii therapy program on individuals' muscle strength, balance, proprioception,
reaction time and coordination in place of normal treatment after anterior cruciate ligament surgery or

simultaneously, he found no significant difference on balance, proprioception, reaction time and coordination.

Jensen, Marstrand & Nielsen (2005) suggested that muscle skills performance does not significantly improve
proprioception when they do not experience any difficulties with motor skills and, in addition, they stated that
exergame games are suitable and enjoyable physical activities that can be done without causing any difficulties

and fatigue since they do not have a negative effect on motor learning and proprioception.

The results obtained in a study investigating the effect of X-box Kinect, which is an exergame type in older men,
on knee proprioception showed that exergame games can increase knee proprioception in older men (Sadeghi
at al., 2017). However, in a study on older women, it was observed that exergame games did not improve the

knee proprioception sense (Gschwind et al., 2015).

Considering the studies conducted to improve the sense of proprioception, it is seen that classical training
improves the sense of proprioception. But by looking at the results of the research done with exergame and
the result of this study, it can be said that exergame education has no effect on the development of sedentary
university students' shoulder and knee proprioception. It is thought that this result may have occurred because
exergame is mild and does not require much effort while playing. It has been observed that exergame does not
provide the same benefit with the use of materials specific to proprioception sense. As a result, it is easier to
apply exergame education, which offers the opportunity to work individually, at universities on interactive

boards compared to other materials. However, it is thought that it may not be appropriate to use it as an
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alternative method for the development of proprioception sense because of both its mild intensity and being

lower than of sedentary university students' levels.
RECOMMENDATIONS

According to the result of this research, the following suggestions can be made for future research. It may be
suggested that future researches should be done to different age groups related to exergame. Researches can
be conducted on the effect of Exergame games on different motoric features. Works can be done for different

exergame consoles.
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EXERGAME OYUNLARININ SEDANTER UNIVERSITE OGRENCILERININ OMUZ VE
Diz PROPRiIYOSEPSiYON DUYUSUNA ETKiSi

0z

Bu calismada; exergame oyunlarinin, hareket egitiminde o6nemli bir yeri olan diz ve omuz
propriyosepsiyon duyusunun gelisimine etkisinin incelenmesi amaglanmistir. Arastirmada, kontrol
gruplu, ontest-sontest deneysel yansiz drnekleme modeli kullaniimigtir. Katilimcilar Helsinki
kriterleri’'ne gore bilgilendirilmis onam formu ile gdnilli olarak katilmistir. Katihmcilarin boy ve
viicut agirliklar dlgiimleri Holtain marka stadiometreyle 6lctilmistir. Arastirmaya, Universitede
okuyan yas ortalamalari, boy uzunluklari ve vicut agirliklari sirasiyla x=21,37+1,17, 176,777,590,
74,83+9,819 olan 40 erkek 6grenci katiimistir. Rastgele yontemle deney ve kontrol grubu olmak
Gzere iki grup olusturulmustur. Gruplar, saglkh ve aktif olarak spor yapmayan (niversite
o6grencilerinden olusturulmustur. Diz ve omuz propriyosepsiyonu, Lafayette Gollehon Uzatilabilir
Gonyometre ile (Lafayette Instrument Co, Lafayette, IN) 6lgllmistiir. Deney grubuna ‘Nintendo
Wii Fit’ oyun konsoluyla, haftada Ug giin, giinde ortalama 40 dakika ve toplamda 8 hafta egitim
verilmistir. Kontrol grubuna 8 haftalik siire boyunca hicbir sey yaptirilmamistir. Normallik
dagihmlari icin shapiro wilk testi uygulanmistir (p>0,05). Dagilim normal oldugu icin 6n test icin
bagimsiz drneklem t-testinden yararlaniimistir. On test ve son test sonuglari arasindaki farka
bakmak icin iki yonli anova analizi kullanilmistir. Calismada, anlamlilk diizeyi olarak istatistiksel
islemlerde 0,05 kullanilmistir. iki grubun 6n test baskin-baskin olmayan omuz ve diz
propriyosepsiyon degerleri arasinda anlaml bir fark olmadigi gorulmustir (p>,05). Ayni sekilde
deney grubu ve kontrol grubunun o©n test-son test baskin-baskin olmayan omuz ve diz
propriyosepsiyon degerleri arasinda anlamh bir fark olmadigi gérilmustir (p>,05). Sonug olarak,
bireysel olarak calisma imkani sunan exergame egitimi, gerek hafif siddette olmasi gerekse de
sedanter Universite 6grencilerinin seviyelerine gore disik kalmasindan dolayi propriyosepsiyon
duyusu gelisimi icin alternatif bir yontem olarak kullanilmasinin uygun olamayacagi
disuntlmektedir.

Anahtar Kelimeler: Exergame, propriyosepsiyon, Universite 6grencileri
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GiRiS

Propriyoseptif duyular, viicudun pozisyon duyulari, ayak tabanlarindan gelen basing duyulari ve bir somatik
duyudan ziyade 6zel bir duyu olarak kabul edilen denge duyusu gibi viicudun fiziksel durumu hakkinda bilgi
veren duyulardir (Hall, 2010). Propriyoseptif sistem denge mekanizmasi i¢in en énemli duyusal sistemdir. Bu
sistemin duyu organlari, tendonlarin baglandigi kemikler, kaslar ve tendonlarda bulunmaktadir (Jerosch ve
Prymka, 1996). Propriyosepsiyon, gorme duyusu ortadan kalktiginda eklemlerin hangi pozisyonda oldugunu
algilamayi ve ayakta dururken dengeyi korumayi saglar. Propriyosepsiyon, merkezi sinir sistemi tarafindan
ekstremite ya da eklemin uzaydaki pozisyonunun, hareketinin ve ilgili bolgeye etkiyen gliclerin algilanmasi ve
eklemi en glivenli durumda tutacak makul yanitlarin olusturulmasi olarak tanimlanabilir (Kaya, 2014).
Yapacagimiz harekete bakmadan eklemlerin hangi yonde ve hangi pozisyonda olduklarini bilmemizi saglar,
ayakta dururken dengemizi muhafaza etmemize yardim eder. Yaptigimiz tim hareketlerde propriyosepsiyoun
roll vardir. Kosarken, ziplarken yazi yazarken ve herhangi bir nesneyi firlatirken propriyosepsiyon duyusu buna
firsat verir. Bu duyu, denge, ceviklik ve koordinasyon 6zelligine dlzgin ve iyi bir sekilde yapilmasina neden olur
(Houglum, 2010). Polit ve Bizzi (1979) yeni hareketlerin 6grenilmesinde ve planlanmasinda propriyosepsiyonun
onemli oldugunu vurgulamiglardir. Ayrica Polit ve Bizzi omuz konumunun hareketten 6nce degistirilmesiyle
keskinliginin ve koordinasyonunun bozuldugunu rapor etmislerdir. Propriyosepsiyon duyu yetisi eksik olanlar
glnlUk aktiviteleri yaparken bile zorlanirlar (Sarlegna ve Sainburg, 2009). Propriyosepsiyon ve denge
egzersizlerinin néromuskiler koordinasyonu gelistirdigi (Heyward, 1997) ve bu duyunun yetersizligi durumunda
denge antrenmanlariyla gelistirilebildigi sdylenmektedir (Bahr ve Engebretsen, 2011). Propriyosepsiyon
duyusunun gelisimi igin ici hava dolu olan duradisk gibi toplarin yaygin olarak kullanildigi gériilmektedir. Ayrica
swiss ball ile yapilan antrenmanlar néromuskiler sisteme katkida bulundugu icin propriyosepsiyon gelisimine

ve dengenin iyilestirmesine neden oldugu ileri sirilmektedir (Stanton vd., 2004).

Propriyosepsiyon duyusunu gelistirdigi disliniilen farkh bir yéntem de exergame’dir. Bu oyunlarin asama
asama oynanmasl ve basariya gore seviye atlanmasi ekstra motivasyon kaynagi olarak belirtilmektedir (Sheehan
ve Katz, 2010). Baska bir deyisle exergame oynayinca yiiksek dikkat, farkli oyun deneyimi, fiziksel ve bilissel
kazanim ve daha fazla eglence gergeklesir (Sun, 2015). insanlari spor yapmaya giidiilemek icin ¢esitli yontemler
denenmektedir. Daha Onceki calismalarda da exergame’in motive edici 6zelliginin 6n planda oldugu
belirtiimektedir (Brumels vd., 2008). Bu nedenle egzersiz yaparken motive olmak ve eglenceli bir sekilde
egzersizi devam ettirme agisindan ¢alismamizin amaci énem kazanmaktadir. Exergame ise bu motivasyon
durumunu karsilamaktadir. Exergame sistemleri, kullanicilara aktif olarak oyun oynama imkani sunmakta olup,
kismen veya viicudun tamaminin hareket etmesini gerektirmektedir (Vernadakis vd., 2012). Exergame oynayan
bireylerin serbest zamanlarindaki fiziksel aktivite seviyelerinde artisa sebep oldugu ve sedanter davraniglarda
azalma oldugu gorilmektedir (George vd., 2016). Sensoér tabanli teknolojileri iceren exergame kullaniciyl oyunu

vicut hareketleriyle kontrol etmeye, serbestce hareket ettirmeye ve oynarken tiim ekstremitelerin ¢alismasina
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izin verir. Kullanicilarin, keyif aldiklari bir etkinlikte hareket etmeye tesvik edilmesi nedeniyle exergame, fayda

saglayan bir fiziksel aktivite alternatifidir (Mellecker ve McManus, 2014).

Bu bilgiler 1siginda propriyosepsiyon gelisimi icin yapilan egzersiz programlarinin icine hem bireysel olarak
calisma imkani sunan hem de eglenceli olan exergame oyunlari da eklenerek propriyosepsiyon duyusunu
gelistirdigi distintilmektedir. Bundan dolayl bu arastirmada; exergame oyunlarinin, erkek sedanter Gniversite
ogrencilerinde hareket egitiminde énemli bir yeri olan propriyosepsiyonun gelisimine etkisinin incelenmesi

amaglanmistir.

YONTEM

Arastirmada, kontrol gruplu, Ontest-sontest deneysel yansiz érnekleme modeli kullanilmistir. Katihmcilar
Ontest-sontest kontrol grubu modelde, yansiz atama ile olusturulmus iki grup vardir. Bunlardan biri deney,
digeri kontrol grubu olarak kullanilir. Her iki grupta da deney 6ncesi ve sonrasi 6lgimler yapilir (Karasar, 2009).

Katilmcilar Helsinki kriterleri’'ne gore bilgilendirilmis onam formu ile gonalli olarak katilmistir.
Katilimcilar

Katihmcilarin boy ve vicut agirliklari 6lgimleri Holtain marka stadiometreyle 6l¢lilmistlr. Arastirmaya,
Universitede okuyan yas ortalamalari, boy uzunluklari ve viicut agirliklari sirasiyla x=21,37+1,17, 176,77+7,590,
74,8319,819 olan 40 erkek 6grenci katilmistir. Rastgele yontemle deney ve kontrol grubu olmak Uzere iki grup

olusturulmustur. Gruplar, saglikh ve aktif olarak spor yapmayan tniversite 6grencilerinden olusturulmustur.
Veri Toplama Araci
Gonyometre

Diz ve omuz propriyosepsiyonu, Lafayette Gollehon Uzatilabilir Gonyometre ile (Lafayette Instrument Co,
Lafayette, IN) 6lcildi. Katiimcilara test protokolunun agiklamasi yapildi. Katihmcilarin baskin ayak ve kollarini
belirmek igin hangi ayakla tekme atiyorsun ve hangi elle tas atiyorsun gibi sorular soruldu. Uygun test
pozisyonu i¢in katihmcilar konumlandirildi. Katihmcilar gozleri kapali bir sekilde yiliksek bir sandalyeye
oturtuldu. Daha sonra, énce sag omuz sonra sol olmuz sirasiyla 30°, 45°, 60° acilara getirildi. Katimcilardan
tekrar omuzunu 30°, 45° 60%lik acilara getirilmesi istendi ve sapmalar kaydedildi. Diz propriyosepsiyon duyusu
icin katihmcilar gézleri kapali bir sekilde masaya oturtuldu. Once sag sonra sol diz 30° 45° 60°lik agilara

getirildi, katilimcilardan ayni agilara getirilmesi istendi ve sapmalar kaydedildi.

669 Demir, A. (2020). The Effect of Exergames on Sedentary University Students' Shoulder and Knee Proprioception
Sense, International Journal of Education Technology and Scientific Researches, Vol: 5, Issue: 12, pp. (657-676).



IJETSAR (International Journal of Education Technology and Scientific Researches) (ISSN: 2587-0238)

Cilt / Vol: 5 Sayi / Issue: 12 Yil / Year: 2020

Sekil 1. Gonyometre ile Omuz Ve Diz Propriyosepsiyon Olciim Yéntemi

Antrenman Programi

Deney grubuna ‘nintendo wii fit" oyun konsoluyla, haftada tg¢ glin, glinde ortalama 40 dakika ve toplamda 8

hafta egitim verilmistir. Kontrol grubuna 8 haftalik slire boyunca hicbir sey yaptiriimamistir.

Nintendo Wii Fit

Gug, esneklik, denge ve dansa iliskin geviklik ve koordinasyon unsuruna sahip olan ¢esitli faaliyetler sunan bir
exergame tirldir. Temel antropometrik dlgimlere dayah kisisellestirilmis geri bildirim sunmasi bu sistemin
onemli 6zeliginden biridir (Sheehan ve Katz, 2013). Wii fit, gen¢ ve yash herkes igin tasarlanmis fitness ve
eglenceyi birlestiren aktif video oyunudur. Wii Fit; wii oyun konsolu, wii remote, nonchuck, alici gubugu ve
balance boardtan (denge tahtasindan) olusmaktadir. Calismada 8 hafta boyunca uygulanan exergame oyunlari

asagida verilmistir.

Tablo 1. Antrenman Programi

1.Hafta Jogging- Obstacle Course(40’)
2.Hafta Driving Range-Skateboard Arena(40Q’)
3.Hafta Jogging-Snowboard Slalom(40’)

4. Hafta Driving Range-Ski Slalom(40’)
5.Hafta Segway Circuit-Ski Jump(40’)
6.Hafta Hula Hoop-Penguen Slide(40’)
7.Hafta Jogging-Mucsle Workout(40’)
8.Hafta Hula Hoop-Yoga(40’)
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Sekil 2. Exergame Egitimi

Verilerin Analizi

Normallik dagilimlari igin shapiro wilk testi uygulanmistir (p>0,05). Dagilim normal oldugundan dolayi 6n test
icin bagimsiz 6rneklem t-testinden yararlanilmistir. On test ve son test sonuglari arasindaki farka bakmak icin de
iki yonli anova analizi kullanilmistir. Calismada, anlamlilk diizeyi olarak istatistiksel islemlerde 0,05

kullaniimistir.
BULGULAR

Katilimcilarin Baskin-baskin olmayan omuz ve diz propriyosepsiyon 6n test bagimsiz 6rneklem t-testi sonuglari

Tablo 2’de, baskin-baskin olmayan omuz ve diz propriyosepsiyon 6n test- son test analizi Tablo 3’te verilmistir.

Tablo 2. Tiim Gruplarin Baskin-Baskin Olmayan Omuz ve Baskin-Baskin Olmayan Diz Propriyosepsiyon On Test
Sonuglarina iliskin Bagimsiz Orneklem T-testi Sonuglari

Testler Gruplar n X Ss Sd t p
Baskin Omuz On Deney 20 2.85 1,785 38 1,304 .200
Test Kontrol 20 3.55 1,605

Baskin Olmayan  Deney 20 4,45 2,164 38 .909 .369
Omuz On Test Kontrol 20 3,80 2,353

Baskin Diz On Deney 20 3,30 1,838 38 .092 927
Test Kontrol 20 3,35 1,599

Baskin Olmayan Deney 20 3,90 1,917 38 1.858 .071
Diz On Test Kontrol 20 2,75 1,997

Tabloya gore, bagimsiz 6rneklem t-testiyle yapilan karsilastirmalar sonucunda iki grubun 6n test baskin-baskin

olmayan omuz ve diz propriyosepsiyon degerleri arasinda anlaml bir fark olmadigi gérilmastar (p>,05).

671 Demir, A. (2020). The Effect of Exergames on Sedentary University Students' Shoulder and Knee Proprioception
Sense, International Journal of Education Technology and Scientific Researches, Vol: 5, Issue: 12, pp. (657-676).



IJETSAR (International Journal of Education Technology and Scientific Researches) (ISSN: 2587-0238)

Cilt / Vol: 5 Sayi / Issue: 12 Yil / Year: 2020

Tablo 3. Gruplarin Baskin-Baskin Olmayan Omuz ve Baskin-Baskin Olmayan Diz Propriyosepsiyon On Test-Son
Test Puanlarina iliskin Tekrarlanmis Olgtimler igin iki Yonli ANOVA Analizi Sonuglari

Deney Grubu Kontrol Grubu
n X X n X X p
(On Test) (Son Test) (On Test)  (Son Test)
Baskin Omuz 20 2.85 4,00 20 3.55 3.45 .846
Baskin Olmayan Omuz 20 4.45 3.45 20 3.80 2.70 .087
Baskin Diz 20 3.30 2.40 20 3.35 2.80 .553
Baskin Olmayan Diz 20 3.90 3.40 20 2.75 3.45 .232

Tabloya gore, deney grubu ve kontrol grubunun 0On test-son test baskin-baskin olmayan omuz ve diz

propriyosepsiyon degerleri arasinda anlamli bir fark olmadigi goralmustar (p>,05).

SONUC ve TARTISMA

Bu calismada; sabit bir zeminde etkilesimli tahtalar ile hem evde herhangi bir ekran karsisinda hem de
Universitelerde egitimi verilebilen exergame’in, sedanter Universite erkek 6grencilerin propriyosepsiyon duyusu
gelisimlerine olan etkisinin incelenmesi amaglanmistir. Calismada uygulanan exergame’in liniversite erkek
ogrencilerinin hem diz hem omuz propriyosepsiyon duyusu tzerinde bir etkisinin olmadigi sonucuna varilmistir.
Arastirmada exergame grubu ile kontrol grubu 6n test-son test properosepsiyon degerleri arasinda anlamli

farkin olmadig1 gorilmugtur.

Yapilan galismalar sporcularin eklem pozisyon hissinin her yastaki kontrol gruplarina gére daha iyi oldugu ve
propriyosepsiyon antrenmanlariyla bu duyunun daha da gelistirdigini géstermistir. Kuvvet antrenmaninin omuz
propriyosepsiyonu zerine etkisini arastiran bir ¢calismada, deney grubunun eklem pozisyon hissinin kontrol
grubuna gore daha iyi oldugu bulunmustur (Salles vd., 2015). Geng¢ kadin voleybolcularin diz eklem
propriyosepsiyonu ve dengelerinin degerlendirmesini amaglayan bir ¢alismada 19 kadin voleybolcu ve 19
kontrol grubu incelenmistir. Degerlendirme icin dinamometre ve biodex denge sistemi kullaniimistir. Diz
fleksiyonunda 60 derecelik agida ciddi oranda hata oldugu goériilmistiir. 20 derecelik pozisyonda ise istatiksel
olarak anlamli bir fark bulunmamistir (Sahin vd., 2015). 21 yas alti futbolcular lizerinde 8 haftalik kapsaml
Isinma programinin etkisini arastiran bir calismada 36 futbolcu ve 11 kontrol grubu olusturulmustur.
Propriyosepsiyon biodex diz fleksiyonunda, izokinetik dinamometre ile Ol¢lilmuUstiir. Baskin bacaktaki
propriyosepsiyon hatasi 8 haftalik antrenman programindan sonra kontrol grubuna gére azalmistir (Daneshjoo
vd., 2012). izometrik ve izokinetik egzersizlerin propriyosepsiyon duyusuna iliskin etkisini arastiran bir
calismada ise 6 haftalik egzersiz programindan sonra katiimcilarin propriyosepsiyon duyularinda anlaml bir
dizelme oldugu goralmistar (Cikler, 2007). Yaslan 14-16 arasinda degisen tenisgilerin  omuz
propriyosepsiyonlarinin degerlendirilmesini amaglayan bir galismada kontrol grubuna gore tenisgilerin daha
fazla propriyoseptif 6zelliklerinin oldugu gorilmistir. 15 ve 30 derecelik pozisyonlarda ise anlamli bir farklilik

olmadig gorilmustir (Boyar, 2006). Yiiziictlerde diz eklem pozisyon duyusunun degerlendirilmesini amaclayan
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¢alismada ganyometre kullanilarak 3 farkl 6l¢im agisinda 30°, 45° ve 60° aglarinda eklem pozisyon hissi
incelendiginde her agida hem bayanlarda hem erkekler kontrol grubuna goére anlamli bir fark oldugu
gorilmustir (Okgu, 2012). 60 saglikl kisinin katildigi el bilegi propriyosepsiyonu lzerinde yapilan bir ¢alismada
ise el bilegi ganyometresi kullanilarak olgiimler alinmis ve el bilegi propriyosepsiyon gelistirici egzersizlerden
sonra propriyosepsiyon duyusunda gelisme oldugu gorialmustir (Erdem, 2013). Bu arastirmalara bakarak

yapilan tiim spor aktivitelerinin ve calismalarin porpriyosepsiyon duyusunu gelistirdigi séylenebilir.

Fakat exergame ile ilgili arastirmalara baktigimizda, Nitz vd. (2010), exergame egzersizlerinin denge, gig,
esneklik ve zindeligi gelistirme uygunlugunu belirlemek amaciyla saglikh kadinlar Uzerinde yaptiklari
arastirmada denge ve alt ekstremite kas kuvvetinde anlamli dizelmeler oldugu ancak propriyosepsiyon,
kardiyovaskiiler dayaniklilik, esneklik, kilo degisimi ve aktivite seviyesi gibi parametrelerde anlamli bir farkin
olmadigi gbrilmistir. Bu arastirma bizim arastirmamizla benzerdir. Haksever (2012), bir exergame olan wii
terapi programinin, 6n ¢apraz bag cerrahisinden sonra normal tedavi yerine veya ayni anda kisilerin kas kuvveti,
denge, propriyosepsiyon, reaksiyon zamani ve koordinasyonu lzerine etkilerini karsilastirmak icin yaptigi

arastirmada denge, propriyosepsiyon, reaksiyon zamani ve koordinasyon lzerinde anlamli fark bulamamistir.

Jensen, Marstrand ve Nielsen (2005), kas becerileri performansinin motor becerilerle ilgili herhangi bir zorluk
yasamadiklarinda propriyosepsiyonu anlamli sekilde iyilestirmedigini 6ne sirmis ve buna ek olarak, exergame
oyunlarinin motor 6grenme ve propriyosepsiyon lizerinde olumsuz bir etkisi olmadigindan dolayi herhangi bir
zorluk ve vyorgunluga neden olmadan vyapilabilecek uygun ve eglenceli fiziksel aktiviteler oldugunu

belirtmislerdir.

Yasl erkeklerde bir exergame gesidi olan X-box Kinect’'in diz popriyosepsiyonuna etkisini arastiran bir
atastimada elde edilen sonuglar, exergame oyunlarinin yash erkeklerde diz propriosepsiyonunu artirabilecegini
gostermistir (Sadeghi vd., 2017). Fakat yaslh kadinlar Gzerinde yapilan bir arastirmada ise exergame oyunlarinin

diz propriyosepsiyon duyusunu gelistirmedigi gérilmistir (Gschwind vd., 2015).

Propriyosepsiyon duyusunu gelistirmek i¢cin vyapilan ¢alismalara bakildiginda klasik antrenmanlarin
propriyosepsiyon duyusunu gelistirdigi goriilmektedir. Fakat exergame ile yapilan arastirmalarin sonuglarina ve
bu calismanin sonucuna bakarak exergame egitiminin sedanter Universite 6grencilerinin omuz ve diz
propriyosepsiyon gelisimi lizerinde herhangi bir etkisinin olmadigi sdylenebilir. Exergame’in hafif siddette
olmasi ve oynarken c¢ok fazla efor gerektirmemesinden dolayi bu sonucun ortaya c¢ikmis olabilecegi
dusinulmektedir. Propriyosepsiyon duyusuna 6zgli materyallerin kullanilmasi ile ayni faydayr exergame’in
saglamadigl gorilmustir. Sonug olarak, bireysel calisma imkani sunan exergame egitimini Universitelerde
etkilesimli tahtalarda uygulamak diger materyallere gore daha kolaydir. Fakat gerek hafif siddette olmasi
gerekse de sedanter Universite 6grencilerinin seviyelerine gore disik kalmasindan dolayi propriyosepsiyon

duyusu gelisimi icin alternatif bir yontem olarak kullanilmasinin uygun olamayacagi distiniilmektedir.
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ONERILER

Bu arastirmanin sonucuna gore ileriki arastirmalar icin su ©nerilerde bulunabilinir. ileriki arastirmalarin
exergame oyunlari ile ilgili farkl yas gruplarina yapilmasi 6nerilebilir. Exergame oyunlarinin farkli motorik
ozelliklere olan etkisine yonelik arastirmalar yapilabilir. Farkli exergame konsollarina yonelik c¢alismalar

yapilabilir.
ETiK METNi

Bu makalede dergi yazim kurallarina, yayin ilkelerine, arastirma ve yayin etigi kurallarina, dergi etik kurallarina

uyulmustur. Makale ile ilgili dogabilecek her tiirli ihlallerde sorumluluk yazara aittir.
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