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Bu calismanin amaci, Turkiye’de okul Oncesi c¢ocuklara sunulan motor beceri
uygulamalarinin belirlenmesi ve sonuglarinin arastiriimasidir. Alan yazin taramasi, Ulusal
Akademik Ag ve Bilgi Merkezi’'nin (ULAKBIM) Dergipark Akademik ve EBSCOhost arastirma
veri tabanlar kullanilarak yazilmistir. Alan yazin taramasi igin okul éncesi, okul 6ncesi
cocuklari, motor beceri uygulamalari, motor beceri programlari, temel motor becerileri ve
kombinasyonlari anahtar kelimeler olarak segilmistir. Tarama sonucunda bulunan galismalar
da, motor beceri programlari uygulaniyorsa, gocuklar 3 ile 7 yas araliginda ise ve Tiirkiye'de
yapilan galismalar ise bu taramaya dahil edilmislerdir. Konferans bildirileri, ylksek lisans
veya doktora tezleri bu galismanin igine alinmamustir. Bu kriterlere uyan toplam 17 galisma
bulunmustur. Bu ¢alismalarda elde edilen bulgular su sekildedir: a) 3-7 yas araligindaki
toplam 1419 g¢ocuk (deney grubu n= 895, kontrol grubu n= 524) bu ¢alismalara katiimistir,
b) genelde ¢alismalarda 6n test/son test kontrol grubu deneysel dizayn kullanilmistir, c)
motor beceri uygulamalari 5, 7, 8, 10, 12, 14, 16 hafta veya 6 ay stirmustir, d) ¢alismalarda
yer degistirme becerileri, nesne kontroll gerektiren beceriler, gorsel-algi, denge, cabukluk,
hiz, koordinasyon, ve diger, bagimsiz degiskenlerdir, e) sadece bir calismada kalicilik testi
uygulamistir, ve f) genelde galismalarda uygulanan programlarin katihmcilar igin etkin
oldugu belirtilmektedir. Ancak, bazi calismalarda birtakim belirsizlikler bulunmaktadir.
Ornegin, deneysel gruplarin nasil olusturuldugu, uygulanan programlarin hangi teoriye
dayandirildigi, hangi 6gretim metotlarinin kullanildigi veya programlari kimin nasil
uyguladigi belirtilmemistir. Bazi ¢calismalarda deney gruplarindaki ¢ocuk sayilari azdir ve
kullanilan motor beceri testlerinin gegerliligi ve giincelliginin, bunun yaninda deneysel
¢alismalarda uygulanan istatistiksel analiz yéntemlerinin de problemli oldugu

gorllmektedir. Ancak, Turkiye'deki cesitli motor beceri uygulamalarinin sayica az olmasina
ragmen, bu ¢alismalarin gesitliligi ve alana katkisi dikkat cekmektedir. Sonug olarak, motor
beceri uygulamalarinin sayisi ve kalitesinin artirilmasi ¢ocuklarin motor becerilerinin
gelistirilmesi igin 6Gnem tasimaktadir.

Anahtar Kelimeler: Motor beceri uygulamalari, Okul éncesi ¢cocuklar, Tiirkiye

ABSTRACT

This study aimed to determine the motor skill interventions for preschoolers in Turkey and
to examine the findings of interventions. The literature review was conducted using the
Turkish Academic Network and Information Center (ULAKBIM), Dergipark Academic, and
EBSCOhost research databases. The following keywords were selected to find the related
articles: early childhood, preschoolers, motor skill intervention, motor skill program,
fundamental motor skills and their combinations. Studies were included if any motor skill
program was instructed in the studies, if the participants were between ages 3 and 7, and if
the interventions were applied in Turkey. Conference papers, thesis, or dissertations were
not included in this study. Seventeen studies met the inclusion criteria. The review of these
studies showed that a) a total of 1419 children between ages 3 and 7 participated in these
intervention studies, a) the majority of participants were typical children, b) the
pretest/posttest with control group design was generally used in the studies, c) the motor
skill programs were delivered in 5, 8, 10, 12, 14, 16 weeks or 6 months, d) the independent
variables were locomotor skills, object control skills, vision perception, balance, quickness,
speed, coordination and others, e) only one study had retention test, and f) the studies
generally reported that motor skill interventions were effective for their participants.
However, there were unclear points in some studies. For example, it is not clear how the
experimental groups were constituted or what type of instructional approaches and
theoretical frameworks were used in the interventions, or who applied them. The number
of participants in the experimental groups was low in some studies. The validity of the motor
skill assessment tools and appropriateness of the statistical analyses in experimental studies
were also other problematic issues in some studies. On the other hand, it is promising that
different types of motor skill interventions exist and their contributions to motor
development are valuable despite the low number of motor skill interventions. In
conclusion, it is important to increase the quality and the quantity of the motor skill
interventions for children’s motor skill development in Turkey.

Keywords: Motor skill interventions, Preschoolers, Turkey
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GIRIS

Motor gelisim, hayat boyunca motor davranislarimizdaki degisimleri ve bu degisimlere sebep olan faktorleri inceleyen
bir bilim dali olarak ifade edilmektedir (Clark ve Whitall, 1989). Farkli bir tanim ise motor gelisimi, yapilan hareketin
gereklilikleri, kisinin biyolojisi ve ¢evresel kosullarin da etkilesimiyle hareket becerilerinde meydana gelen ve biitiin
yasam boyunca siirekli ilerleyen degisimler olarak tanimlamaktadir (Gabbard, 2014). Motor gelisimin daha iyi anlasilmasi
i¢in uluslararasi alanyazinda cesitli motor gelisim modelleri gelistirilmistir. Motor Yeterlilik Seviyesi Ilerleme Modeli
(Progression of motor proficiency skill levels; Seefeldt, 1980), Gelisimsel Model (Seaman ve DePauw, 1989-
Developmental Model) ve Kum Saati Modeli (Lifespan Phases of Motor Development Model, Gallahue, Ozmun ve
Goodway, 2014) bunlardan bazilaridir. Motor gelisim modellerinin ortak 6zelligi temel hareketlerin veya becerilerin
sergilendigi gelisim donemlerini gostermeleridir. Gelisim donemleri bir sonraki donem igin alt yapi saglamaktadir.
Hareket gelisim yasamin ilk doneminde refleksler ile baslar ve kisa bir slire sonra refleks hareketlerin yerini istemli
hareketler alir. Okul 6ncesi doneme rastlayan 2-6 yaslar1 arasinda ise ¢ok 6nemli olan temel motor beceriler geligmeye
baslar (Gallahue ve dig., 2014). Bu dénem temel motor becerilerin gelisiminin dogru ve etkili bir sekilde ger¢eklesmesi
i¢in kritik ve hassas bir déonemdir.

Motor beceriler gesitli sekillerde siniflandirilmaktadir. Yillar icerisinde en sik kullanilan ve bu sayede popiiler olan
geleneksel tek yonli siniflandirmanin doért alt boyutu vardir. (Gallahue ve dig., 2014). Bu dort alt boyutta, hareket
becerileri, kas, zaman, ¢evre ve fonksiyon yoniinden siniflandirilir. Motor beceriler kullanilan kasin biiyiikliigiine ve
genisligine gore biiyiik kas (kaba) (kogsma, ziplama, atma, yakalama vb.) ve kiiciik kas (ince) (yazi-resim yapma, orgii
orme, bilgisayar da yazi yazma, vb.) motor beceriler olarak siniflandirilir. Hareketlerin gerceklestirildigi zaman dizinine
gore siniflandirilmasin da kesik beceriler (bast sonu belli olan, ziplama, firlatma vb.), seri beceriler (tekrarli kesik
becerileri, ritmik ziplama, top siirme vb.) ve devamli beceriler (belli bir zaman diliminde tekrarlanan, bisiklet siirme,
yiizme vb.) olmak iizere {i¢ boyut vardir. Hareketin gevresel 6zellikleri yoniinden smiflandirmasinda agik (kosullarin
devamli degistigi, ikili-grup aktiviteleri, yakan top vb.) ve kapali (hareketin baslangicina ve bitisine kisinin karar verdigi
beceriler, amut, hedefe top firlatma, dart vb.) olmak {izere iki siniflandirma bulunur. Tek yonli siniflandirmalarda son
olarak hareketlerin fonksiyon yoniinden siniflandirilmasi vardir. Bu siniflandirmada motor beceriler yer degistirme
becerileri (ylirlime, kogma, ziplama vb.), nesne kontrolii gerektiren beceriler (top firlatma, tutma, nesne ile vurma vb.) ve
dengeleme becerileri (tek ayak iizerinde durma, amut, denge de yiiriime vb.) olarak ii¢ gruba ayrilirlar (Gallahue ve dig.,
2014).

Ozellikle okul 6ncesi dénemde temel motor beceriler ile ilgili yapilan ¢aligmalarin biiyiik gogunlugu becerilerin
fonksiyon yoniinden siniflandirmasi kullanilarak yapilmigtir (Altunsodz, 2015; Kerkez, 2004; Logan, Robinson, Wilson,
ve Lucas, 2012; Yarimkaya ve Ulucan, 2015). Yer degistirme becerileri kosu, galop, sekme, ziplama ve sigrama gibi
viicut pozisyonunu bir yerden farkli bir yere tasimak igin kullanilan becerilerdir (Payne ve Isaacs, 2017). Bir nesneye gii¢
uygulayarak ya da gii¢ alarak yapilan beceriler, 6rnegin, top veya bir nesne firlatma, yakalama veya yuvarlama gibi
beceriler nesne kontrolii gerektiren becerilerdir (Payne ve Isaacs, 2017). Biitiin hareketler dengeleme unsuru igermesine
karsin, dengeleme becerilerinde temel amag viicut kontroliinii ve dengede durmay1 saglamaktir (Gallahue ve dig., 2014).
Oturmak, denge aleti lizerinde yiirimek, amutta durmak bu gruba drnek oldugu gibi biikiilmek, esnemek, donmek gibi
eksen hareketleri de bu grup igerisinde ele alinabilir. Temel motor becerilerin okul 6ncesi donemde gelistirilerek yeterli
motor becerilere sahip olunmasi; ilerleyen zamanlarda daha karmagsik becerilerin yapilabilmesi (Robinson ve Goodway,
2009; Stodden ve dig., 2008) ve aktif bir yasam siirdiiriilebilmesi i¢in 6nem tagimaktadir (Stodden ve dig., 2008).

Ozellikle temel motor becerilerin dogru olarak dgrenilmesi gereken okul éncesi donemde; ¢ocuklarin yetersizliklerinin

http://www.sbd.hacettepe.edu.tr
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tespit edilerek gerekli miidahalelerin yapilmasi, ¢ocuklarin motor gelisim diizeylerini belirlemek igin gereklidir
(Miilazimoglu-Balli ve Giirsoy, 2012).

Uluslararasi alanyazindaki ¢alismalarda, okul dncesi donemde motor beceriler ile fiziksel aktivite arasinda anlamli bir
iliski bulunmustur (Crane, Naylor, Cook ve Temple, 2015: Fisher ve dig., 2005; Livonen ve dig., 2013). Ornegin; Fisher
ve arkadaslar1 (2005) dort yas grubundaki (n=394) ¢ocuklarin temel motor becerileri ile orta ve yiiksek siddetteki fiziksel
aktivite seviyeleri arasinda anlamli bir iligki bulmustur. Ayn1 yag grubu (n=37) ile yapilan baska bir ¢alismada da
¢ocuklarin galop, yana kayma (sliding), top firlatma ve top yakalama becerileri ile orta ve yiiksek siddetli fiziksel aktivite
seviyeleri arasinda anlamli bir iligki bulunmustur (Livonen ve dig., 2013). Benzer bir ¢alismada ise bes yas grubu
¢ocuklarinin (n=116) nesne kontrolii gerektiren becerileri ile orta ve yiiksek siddetli fiziksel aktivite seviyeleri arasinda
anlaml bir iligki ¢ikmistir (Crane ve dig., 2015). Buna ek olarak, okul 6ncesi ¢ocuklarinin motor beceri diizeyleri ve
fiziksel uygunluk parametreleri arasinda pozitif iligki bulan ¢aligmalara rastlanilmaktadir (Biirgi ve dig., 2011; Larouche
ve dig., 2014). Ayrica, ¢ocukluk dénemindeki motor beceri yeterliliginin ergenlik dénemindeki fiziksel uygunlugun
tahmin edilmesine de yardimct oldugunu gosteren ¢aligmalar mevcuttur (Barnett ve dig., 2008). Kisacasi, motor beceri
yeterliligi ¢ocuklarin hareket repertuarlarim kullanmalarina olanak sagladigi igin cocuklarin motor ve fiziksel
geligimlerinde 6nemli bir rol oynamaktadir (Stodden ve dig., 2008). Her sosyo-ekonomik diizeydeki ¢ocuk i¢in bu temel
hareket becerileri gelecekteki spor ve fiziksel aktiviteye katilimlari iizerinde 6nemli etkisi oldugundan, tesvik edilmeli ve
bu uygulamalar igin firsat taninmalidir (Milazimoglu-Balli, 2016).

Okul oncesi donemde gelistirilmesi gereken temel motor becerilerin tam anlamiyla yapilmasi i¢in c¢ocuklarin
planlanmis motor beceri programlarina katilmalar1 gerekmektedir. Motor gelisim alanyazini incelendigi zaman, okul
oncesi ¢ocuklar i¢in sunulan motor beceri programlarinin, en az hafta da iki kez, 30-45 dakika araliginda ve minimum
sekiz hafta stirmesi gerektigi onerilmektedir (Logan ve dig., 2012). Etkili motor beceri programlarinin ¢ocuklarin motor
yeterliligini gelistirdigi (Logan ve dig., 2012), motor gelisim algilarini artirdigi (True, Brian, Goodway, ve Stodden, 2017)
ve tiim gelisim alanlarina katki sagladigi (Libertus ve Hauf, 2017) bildirilmektedir. Okul dncesi ¢ocuklar i¢in hazirlanan
aktif baslangi¢ kilavuzunda (Active Start Guidelines) ¢ocuklarin motor beceri yeterliligi olusturulmasinin aktif bir yagam
icin gerekli oldugu ve bundan dolayr mutlaka temel motor becerilerinin dnemsenmesi ve ogretilmesi gerektigi
belirtilmektedir (National Association for Sport and Physical Education, 2009). Buna paralel olarak, Milli Egitim
Bakanligi Temel Egitim Genel Miidiirliigii’niin Okul Oncesi Egitim Programinda motor gelisim ile ilgili bes énemli
kazanim bulunmaktadir (MEB, 2013). Bunlar sirastyla “yer degistirme hareketleri yapar”, “denge hareketleri yapar”,
“nesne kontrolii gerektiren hareketleri yapar”, “kiiglik kas kullanimi gerektiren hareketleri yapar”, ve “miizik ve ritim
esliginde hareket eder” kazanmimlaridir (MEB, 2013). Hedeflenen bu kazanimlarin gergeklestirilebilmesi ve
desteklenebilmesi igin motor beceri programlarinin konunun uzmanlari ile uygulanmasi 6nem tasimaktadir. Bu
programlarin igerigi, uygulanma yontemleri ve g¢ocuklarin motor yeterlilikleri {izerindeki degisimler programlarin
etkinligi hakkinda ipuglar1 vermektedir.

Ozellikle, etkili temel motor beceri programlarinin tipik gelisgim gosteren, gelisim geriligi gdsteren veya ozel
gereksinime ihtiyact olan ¢ocuklarin gelisimlerini destekledigi ve siklikla uygulandigi uluslararasi alanyazinda
goriilmektedir (Goodway ve Branta, 2003; Hiirmerig-Altunséz ve Goodway, 2016; Jones, Okely, Hinkley, Batterham, ve
Burke, 2016; Jones ve dig., 2011; Robinson, Wenster, Logan, Lucas, ve Barber, 2012; Valentini, Pierosan, Rudisill, ve
Hastie, 2017). Ancak Tiirkiye’deki motor beceri programlarinin yayginlig: ve etkinligi hakkinda yapilan calismalara pek
rastlanilmamaktadir. Bundan dolay1, bu ¢alismada Tiirkiye’deki okul dncesi ¢ocuklara sunulan motor beceri uygulamalari

arastirilmis ve calismalar analiz edilmistir.

http://www.sbd.hacettepe.edu.tr
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YONTEM

Bu caligmada, bilimsel arastirma yontemlerinden alanyazin taramasi yapilmistir. Konu ile ilgili Tiirkiye’de
gerceklestirilmis ¢alismalar Ulusal Akademik Ag ve Bilgi Merkezi’nin (ULAKBIM) Dergipark Akademik veritabanlar
ve EBSCOhost arastirma veri tabanlar1 (Orn: ERIC, Sportsdicuss vb.) kullanilarak arastirilmistir. Caligmalar igin y1l
aralig1 secilmemistir ve bilimsel dergilerde yayimlanan konu ile ilgili tim ¢aligmalara detayli kaynak taramasi yapilarak
ulagilmak hedeflenmistir. Bu ¢aligmalart veri tabanlarinda bulmak i¢in ¢esitli anahtar kelimeler kullanilmistir. Bunlar;
okul dncesi, okul dncesi ¢ocuklari, motor beceri uygulamalari, motor beceri programlari, temel motor becerileri ve bu

anahtar kelimelerin kombinasyonlar1 (6rn: okul 6ncesi ¢ocuklar ve motor beceri programlari gibi) olarak siralanabilir.

Tarama sonucunda bulunan ¢aligmalar, a) hakemli dergilerde yayimlanan ve Tiirkiye’de gergeklestirilen ¢aligmalar
ise, b) katilimeilarin yasi lic-yedi yas aralifinda ise ve c) ¢ocuklarin motor gelisimleri i¢in motor beceri programlari
uygulaniyorsa alanyazin taramasina dahil edilmistir. Konferans bildirileri, yiiksek lisans veya doktora tezleri bu
calismanin i¢ine alinmamustir. Ayrica engelli veya 6zel gereksinime ihtiyact olan ¢ocuklarn dahil edildigi ¢aligmalar
kapsam dig1 birakilmistir. Bu kriterler goz oniine alinarak elde edilen ¢aligmalarin dnce dzetleri incelenmis, daha sonra
da konuya uyan caligmalarin igerikleri ayrintili olarak analiz edilmistir. Daha sonra da elde edilen g¢alismalarin
kaynakgalar1 incelenerek konu ile ilgili bagka ¢alismalarin olup olmadig: arastirilmistir. Bu incelemeler sonucunda okul

oncesi donemde motor beceri uygulamasi i¢eren 17 ulusal ¢alisma bulunmustur.
BULGULAR

Alanyazin taramasi igin belirlenen 17 c¢alisma arastirma deseni, érneklem grubu, programin uygulama yeri, hedef
degiskenler, 6l¢iim araglari, motor beceri uygulama detaylari, uygulayici, analiz yontemleri ve uygulama sonuglart ana
basliklar1 altinda analiz edilmigtir. Ayrica incelenen ¢alismalarin 6rneklem, hedef degiskenler, 6l¢giim araci, motor beceri

uygulama detaylari, analiz yontemleri ve sonuglar1 Tablo 1 ve Tablo 2’de detayl1 bir sekilde sunulmustur.

Arastirma Deseni: Arastirma desenleri bir ¢alismada zayif deneysel desen (Yaman, Ozdzen-Danaci ve Eran, 2015),
bir ¢alismada yar1 deneysel desen (Durualp ve Aral 2018), yedi ¢alismada deneysel desen olarak belirtilirken (Boz ve
Glingor-Aytar, 2012; Celebi, Beyazit, Tuncil ve Yilmaz, 2018; Ulutas, Demir ve Yayan, 2017; Durukan, Koyuncuoglu
ve Sentiirk, 2016; Ercan ve Aral, 2011; Sentiirk, Beyleroglu, Giiven, Yilmaz ve Akdeniz, 2015; Yavuz ve Ozyﬁrek, 2018),
sekiz calismada arastirma desen bilgisine rastlanmamistir (Altinkdk, Vazgeger ve Olgiicii, 2013; Ercan, Ahmetoglu, ve
Aral, 2016; Giinebakan, Saygin, Gelen ve Karacabey, 2009; Kerkez, 2004; Kesilmis ve Akin, 2016; Ozbar ve Celik-
Kayapinar, 2006; Tiifek¢ioglu ve Ayca, 2008; Yarimkaya ve Ulucan, 2015). Caligmalarda genelde 6n test/son test kontrol
gruplu dizayn kullanilirken, sadece bir ¢alismada kontrol grubu bulunmamaktadir (Yaman ve dig., 2015). On yedi
¢aligmanin 16’sinda kalicilik testi uygulanmazken, sadece bir ¢alismada bir ay sonra kalicilik testi uygulanmistir (Ercan

ve Aral, 2011).

Orneklem Grubu/Programin Uygulama Yerleri: Uc-yedi yas araliginda tipik gelisim gosteren toplam 1419 ¢ocuk
(deney grubu n= 895, kontrol grubu n= 524) 2004-2018 yillar1 arasinda motor beceri uygulamalarina katilmigtir. Bu
uygulamalarin Ankara (2), Canakkale (2), Edirne (2), istanbul (2), Cankir1 (1), Diizce (1), Erzurum (1), Karabiik (1),
Kocaeli (1), Malatya (1) ve Trabzon (1) illerinde gerceklestigi goriiliirken iki ¢aligmada il bilgisine ulasilamamistir
(Glinebakan ve dig., 2009; Kesilmis ve Akin, 2016). Arastirmalarin ¢ogunlugu MEB bagimsiz ana okullar1 veya ana
siiflarinda yapilirken, bir ¢aligma 6zel anaokulunda (Celebi ve dig., 2018), bir ¢aligma hem iiniversite hem de MEB ana

smiflarinda (Yavuz ve Ozyiirek, 2018), bir caligma iiniversite biinyesindeki ana okulda (Ercan ve dig., 2016)
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gerceklestirilirken, dort ¢alismada uygulanmanin yapildigi okullar hakkinda (MEB, Ozel, vb.) bilgiye rastlanamamustir
(Giinebakan ve dig., 2009; Kesilmis ve Akin, 2016; Ozbar ve Celik-Kayapinar, 2006; Tifekcioglu ve Ayca, 2008;
Yarimkaya ve Ulucan, 2015).

Degiskenler/Ol¢ciim Araclari: Degerlendirmeye alinan ¢alismalarin hepsi motor beceri uygulamalarinin etkisini test
etmislerdir, bununla birlikte iki calisma ayrica cinsiyet etkisini de dl¢miistiir (Kesilmis ve Akin, 2016; Yaman ve dig.,
2015). Motor beceri uygulamalarinda gelistirilmesi hedeflenen temel motor beceriler su sekildedir; kaba motor (biiyiik
kas), ince motor (kiiglik kas) (ince motor hassasligi/ biitiinlesmesi, el hiineri vb.), yer degistirme (dikey si¢grama, uzun
atlama, kosu, sekme vb.), nesne kontrolii gerektiren (top firlatma, yakalama, ayakla top kontrol vb.), denge
(statik/dinamik) ve motor koordinasyon (el- géz koordinasyonu, ¢ift el koordinasyonu, vb.) becerileridir. Temel motor
becerilerin yaninda siirat (kosu hizi1), reaksiyon zamani, gii¢, ceviklik, esneklik gibi bazi fiziksel ve motor uygunluk
yetilerinin gelisimine de bakilmistir. Ayrica bazi ¢alismalar motor beceriler ile birlikte gorsel algi, kigisel-sosyal gelisim

ve dil gelisimi alanlarindaki gelisimleri de test etmislerdir.

Bu degiskenlerin 6l¢iilmesi i¢in Brigance Erken Gelisim Envanteri II (Brigance, 2004), Cocuk Motor Performans
Testi (Morris, Atwater Williams ve Willmore, 1980), Beery-Buktenica Gelisimsel Gorsel-Motor Biitiinliik Testi (GMK-
5) (The Beery-Buktenica Developmental Test of Visual Motor Integration -VMI->") (Beery ve Beery, 2004), Denver |1
Geligimsel Tarama Testi (Anlar, Bayoglu ve Yalaz, 2009) ve Biiyiik Kas Motor Geligsim Test-2 (Test of Gross Motor
Development - TGMD-2) (Ulrich, 2000) testleri kullanilmistir. Motor beceri testlerinin yaninda arastirmacilar tarafindan
gelistirilen Motor Gelisim Degerlendirme Formu (Ulutas ve dig., 2017) ve fiziksel uygunluk ile ilgili ¢aligmalarda
kullanilan, Flamingo, otur-eris, koordinasyon, dinamik denge, statik denge, ¢abukluk, durarak uzun atlama, sigrama,
reaksiyon zamani, el-goz koordinasyonu (Lafayette marka ara¢ (model 32532), el ve parmak kuvvetini dlgen testler

kullanilmustir.

Motor Beceri Uygulamalar1 ve Uygulayicilar: Calismalarda ¢ok ¢esitli motor beceri programlarinin uygulandigi
tespit edilmistir. Uygulanan bazi programlar beden egitimi ve spor, temel hareket egitimi, hareket egitimi, motor geligim,
algisal motor gelisim egitimi olarak adlandirilirken, bazi programlar da cimnastik, temel cimnastik, oyun, drama

etkinlikleri ve gorsel-algi gibi daha 6zellesmis adlar kullanilarak programlarin temel igerikleri 6n plana ¢ikarilmistir.

Caligmalarda motor beceri uygulamalari en az 5 hafta (Yaman ve dig., 2015) ve en ¢ok 6 ay (Ozbar ve Celik-
Kayapinar, 2006) olacak sekilde diizenlenmistir. Caligmalarin siireleri su sekildedir; 5, 7, 8, 10, 12, 14, 16 hafta ve 6
aydir. Programlarin haftalik uygulama sikligt ise 1, 2 veya 3 giindiir. Uygulama siiresi ise 30 dakikadan 120 dakikaya
kadar degiskenlik gostermektedir (Tablo 1). Buna ek olarak ¢aligmalarda, arastirmacilarin (Altinkdk ve dig., 2013; Boz
ve Gilingor-Aytar, 2012; Ercan ve dig., 2016; Ercan ve Aral, 2011; Yaman ve dig., 2015) ve bir ¢alismada da cimnastik
antrendriiniin uygulayici olarak gorev aldigi goriilmektedir (Kesilmis ve Ak, 2016). Bir ¢alismada ise ¢ocuklara
uygulanan programin aile katilimi ile saglandigi belirtilmekte, ancak, bu katilimin nasil ne siklikla saglandigi veya
ebeveynlerin ne tiir bir egitimle programin igerigine dahil edildigi gibi konularda bilgiler verilmedigi goriilmektedir
(Durualp ve Aral, 2018). On bir ¢alismada ise programlarin kimler tarafindan uygulandigi hakkinda ki bir bilgiye
rastlamlmamustir (Durualp ve Aral 2018; Yavuz ve Ozyiirek, 2018; Celebi ve dig., 2018; Ulutas ve dig., 2017; Durukan
ve dig., 2016; Sentiirk ve dig., 2015; Yarimkaya ve Ulucan, 2015; Giinebakan ve dig., 2009; Tiifek¢ioglu ve Ayca, 2008;
Ozbar ve Celik-Kayapinar, 2006; Kerkez, 2004). Buna ek olarak motor beceri programlarinin uygulanmasi sirasinda ne
tir 0gretim tekniklerinin veya stratejilerinin (68renci merkezli, 6gretmen merkezli vb.) kullanildig1 hakkinda bilgiye

caligmalarda yer verilmemistir.
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Tablo 1

Tiirkiye’de Okul Oncesi Dénemde Uygulanan Motor Beceri Programlarinmin Genel Ozeti

Cahismanin Yazarlar®

Desen

Orneklem

Hedef Degiskenler

Olgiim Araci

Motor Beceri Uygulama Detaylar:

Durualp ve Aral, 2018

Yart deneysel
On test-son test

80 (5 yas) (40 K, 40 E)

Ince motor, kaba motor ve toplam puan

Brigance Erken Gelisim Envanteri II

Oyun etkinlikleri egitimi**

D: 40 /K: 40 (Brigance, 2004) 8 hafta, haftada 3 giin, giinde 75-120 dk.
Kontrol gruplu
Denevsel 1. Grup: Dikey sigrama, otur-uzan esneklik, durarak uzun
_— ~eney 40 (4-5 yas) (22K, 18 E) atlama, flamingo denge ve tenis topu firlatma 1. ve 2. grup motor testlerde yer alan her | Beden egitimi ve spor etkinlikleri**
2. Yavuz ve Ozyiirek, 2018 On test-son test | . X : 2 . . 1 e ..
D:20/K: 20 2. Grup: ¢abukluk, ¢eviklik, ayakla top kontrol, kosu bir beceri tek tek ol¢lilmiistiir. 14 hafta, haftada 2 giin
Kontrol gruplu . .
koordinasyon, 30m siirat kosusu ve elle top kontrol
. . Deneysel o . e
Celebi, Beyazit, Tuncil ve p ) 20 (4-6 yas) Hedef degiskenlerde yer alan her bir Hareket egitimi**
3 | Yilmaz, 2018 On test-sontest | iy 44/ (¢ 79 Denge, sekme, 9 m kosu, yakalama, atlama, sigrama becer tek tek dloiilmiistiir. 8 hafta, haftada 3 giin, giinde 40 dk.
Kontrol gruplu
. Deneysel o e
Ulutas, Demir ve Yayan, p ) 50 (5-6 yas) 28 K, 22 E) | ; Aragtirmacilar tarafindan gelistirilen Motor gelisim egitim programi**
4. 2017 ggntfrsotl s;r:;fjt D: 25/ K: 25 Ince motor ve kaba motor Motor Gelisim Degerlendirme Formu 10 hafta, haftada 1 giin, giinde 50 dk.
- ) 136 (4-6 yas) . . . . o . Cimnastik Egitimi
5 Kesilmis ve Akin, 2016 On test-son test (70K, 66 E) Uzun atlama, dikey sigrama, dmam}k denge, reak51y0n Hedef deglske{lle{de }/er_.alan her bir 12 hafta, haftada 2 giin, ginde 60 dk.
Kontrol gruplu . . zamant, motor beceri, el-goz koordinasyonu ve dikkat beceri tek tek ol¢tilmiistiir. . . g
D: 93/ K: 43 Uygulayici — cimnastik antrendrii
6 Durukan, Koyuncuoglu ve 8f1nt?s/f—eslon test 54 (6 yas) Dengede, ¢abukluk, yakalama, durarak uzun atlama, tenis | Cocuk motor performans testi (Morris, | Temel cimnastik egitim**
' Sentiirk, 2016 Kontrol gruplu D: 27/ K: 27 topu firlatma ve siirat kosusu Atwater Williams ve Willmore, 1980) 16 hafta, haftada 3 giin — giinde 60 dk.
- Deneysel i Beery-Buktenica Gelisimsel Gorsel- Gorsel alg1 egitimi
7. Ercan, Ahmetoglu, ve Aral, On test-son test 79 (60 72_ %) Gorsel motor biitiinliik, gorsel algi ve motor koordinasyon | Motor Biitiinliik Testi (GMK-5) (Beery | 7 hafta, haftada 3 giin, giinde 30-40 dk.
2016 D:35/K: 35
Kontrol gruplu ve Beery, 2004) Uygulayici: Aragtirmact
8 Sentiirk, Beyleroglu, Giiven, ('D)relnt?slf—eslon test 100 (5 yas) Dengede, ¢abukluk, yakalama, durarak uzun atlama, tenis | Cocuk motor performans testi (Morris, | Egitsel oyun aktivitesi**
’ Yilmaz ve Akdeniz, 2015 Kontrol gruplu D: 55/ K: 45 topu firlatma ve siirat Atwater Williams ve Willmore, 1980) 8 hafta, haftada 2 giin, giinde 40 dk.
Ao Zayif deneysel | 300 (4-5 yas) — - e -, . Drama ve oyun programi
9 Yaman, Oz6zen-Danaci ve On test-son test | (150 K, 150 E) Kisisel-sosyal gelisim, dil gelisimi, ince motor, kaba Denver I1 Ge{lslmsel Tarama Testi 5 hafta, haftada 1 giin, giinde 30 dk.
Eran, 2015 ; motor ve genel (Anlar, Bayoglu, ve Yalaz, 2009) .
Kontrol grupsuz| D: 300 Uygulayici: Arastirmact
10. | Yanmkava ve Ulucan, 2015 On test-son test | 40 (4-6 yas) Dengede, ¢abukluk, yakalama, durarak uzun atlama, tenis | Cocuk motor performans testi (Morris, | Hareket egitimi**
) Y ' Kontrol gruplu | D: 20/ K: 20 topu firlatma ve siirat kogusu Atwater Williams ve Willmore, 1980) 12 hafta, haftada 3 giin, giinde 30 dk.
Altinkok, Vazgeger ve On test-son test | 60 (5-6 yas) Statik ve dinamik denge, el ve parmak kuvveti, dlkey Hedef degiskenlerde yer alan her bir Beden Egitimi .
11, | . X sigrama, durarak uzun atlama, havada kalma, esneklik ve . vy et e 16 Hafta, haftada 3 giin, giinde 50 dk.
Olgiicii, 2013 Kontrol gruplu | D: 30/ K: 30 i g . beceri tek tek olgiilmiistiir. :
stirat ve ¢eviklik, tenis topu firlatma Uygulayici: Aragtirmaci
Deneysel o o . - .. . Hareket egitimi
L p ) 120 (5-6 yas) (60 K, 60 E)| Yer degistirme becerileri, nesne kontrol gerektiren Biiyiik Kas Motor Gelisim Testi- L
12| Boz ve Giingdr-Aytar, 2012 | On test-son test D: 60/ K: 60 beceriler ve temel hareket becerileri TGMD-2 (Ulrich, 2000) 12 hafta, héftada 2 giin, giinde 30 dk.
Kontrol gruplu Uygulayici: Aragtirmact
Deneysel 78 (6 yas) (44 K, 34 E) Beery-Buktenica Gelisimsel Gorsel- Gorsel algi egitimi
13. | Ercan ve Aral, 2011 On test-son test | M S. ’ Gorsel motor biitiinliik, gorsel algi ve motor koordinasyon | Motor Koordinasyon Testi (GMK-5) 12 hafta, haftada 3 giin, giinde 45-60 dk.
D:39/K: 39
Kontrol gruplu (Beery ve Beery, 2004) Uygulayici: Arastirmact
14 Giinebakan, Saygin, Gelen | On test-son test | 40 (3-4 yas) Koordinasvon. esneklik ve denge Koordinasyon testi, otur-eris testi ve Hareket egitimi**
" | ve Karacabey, 2009 Kontrol gruplu | D: 22/ K:18 yon, Y flamingo testi 8 hafta, haftada 3 giin, giinde 1 saat
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On test-son test | 62 (4-6 yas)

Hedef degiskenlerde yer alan her bir

- . . . . Algisal motor geligimi**

15. | Tifekgioglu ve Ayca, 2008 Kontrol gruplu | D: 30/ K: 32 Statik denge, dinamik denge ve gabukluk beceri tek tek dl¢iilmiigtiir. 14 hafta, haftada 3 giin, giinde 30 dk.
Ozbar ve Celik-Kayapinar, | On test-son test | 64 (5-7 yas) a1 . . Hareket egitimi**

16. 2006 Kontrol gruplu | D: 32 / K: 32 Cift el-goz koordinasyonu (siire ve hata) Lafayette marka (model 32532) arag 6 ay, haftada 1 giin, giinde 1 saat

17. | Kerkez. 2004 On test-son test | 105 (54 K-51 E) Biiyiik kas motor toplam, kosu hizi sn. ve durarak uzun Biiyiik Kas Motor Geligim Testi - Oyun ve egzersiz egitimi**

Kontrol gruplu

D:57/K: 48

atlama mesafesi

TGMD-2 (Ulrich, 2000)

12 hafta, haftada 2 giin - giinde 45 dk.

*Caligmalar y1l sirasina gore verilmistir.

** Motor beceri uygulamalarinin egitmenleri belirtilmemis




Okul Oncesi Dénemdeki Motor Beceri Uygulamalar
Motor Skill Interventions of Early Childhood Period in Turkey 8

Analiz Yontemleri: Calismalarda uygulanan analiz yontemlerine iligskin detaylar Tablo 2’de verilmistir. Bu calismada
incelenen aragtirmalarda normal dagilim testleri, non-parametrik testler, t-testler ve varyans analizleri teknikleri
kullanilmistir.

Incelemeye alian calismalarin alt1 tanesinde verilerin normal dagilimlar: test edilmistir (Durualp ve Aral 2018; Yavuz
ve Ozyiirek, 2018; Celebi ve dig., 2018; Ulutas ve dig., 2017; Ercan ve dig., 2016; Yarimkaya ve Ulucan, 2015) ve normal
dagilim gostermedigi beyan edilen iki ¢aligmada nonparametrik testler kullanilmigtir (Durualp ve Aral 2018; Yavuz ve
Ozyiirek, 2018). Normal dagilimlari test etmek igin ii¢ calismada Shapiro-Wilks testi (Durualp ve Aral 2018; Celebi ve
dig., 2018; Ulutas ve dig., 2017) ve iki ¢calismada ise Kolmogorov-Simirnov Testi (Ercan ve dig., 2016; Yarimkaya ve
Ulucan, 2015) kullanilmigtir. Bir caligmada ise hangi yontemle normallik dagilimina bakildig1 belirtilmemistir (Yavuz ve
Ozyiirek, 2018). Diger on bir ¢alismada ise normalik dagilimi igin herhangi bir test yapilmamustir (Kesilmis ve Akin,
2016; Durukan ve dig., 2016; Sentiirk ve dig., 2015; Yaman ve dig., 2015; Altinkok ve dig., 2013; Boz ve Giingdr-Aytar,
2012; Ercan ve Aral, 2011; Giinebakan ve dig., 2009; Tiifekcioglu ve Ayca, 2008; Ozbar ve Celik-Kayapmar, 2006;
Kerkez, 2004). Ancak normalik dagilimina bakilmayan ¢aligmalardan bir tanesinde nonparametrik testler kullanilirken
(Giinebakan ve dig., 2009), diger ¢alismalarda parametrik testler kullanilmistir.

Deneysel ¢alismalarin sonucunun analiz edilmesi i¢in nonparametrik analizlerin kullanildig1 ¢alismalardan bir tanesi,
deney ve kontrol gruplarinin dn-test, son-test ve erisi puanlarinin (son-test puanlarindan dn-test puanlarinin ¢ikartilmasi
sonucu elde edilmektedir) arasindaki farki Mann Whitney U testini kullanarak analiz etmistir (Durualp ve Aral 2018).
Diger iki calismada ise deney veya kontrol grubunda olma durumuna gore 6n-test ve son-test puanlarina ayr1 ayri Mann
Whitney U testi yapilmis ve dn-test ve son test puan farkini ortaya koymak icin ise deney ve kontrol gruplari igin ayri
ayr1 Wilcoxon Isaretli Siralar Testi yapilmustir (Giinebakan ve dig., 2009; Yavuz ve Ozyiirek, 2018).

T-test parametrik testlerin kullanildigi deneysel ¢alismalarin Giglinde iliskisiz 6l¢iimler t-test (independent sample t-
test) analizleri kullanilarak on-test ve son-test sonuglarinin gruplar arasi (deney-kontrol) farkina bakilmistir (Celebi ve
dig., 2018; Yarimkaya ve Ulucan, 2015; Ozbar ve Celik-Kayapnar, 2006). Ayni1 yaklasim ile bir ¢alisma iliskisiz 6l¢iimler
t-test (independent sample t-test) analizleri kullanilarak son-test ve erisi puan sonuglarinin gruplar arasi (deney-kontrol)
farkina bakilmistir (Ulutas ve dig., 2017). Bu dort calisma da grup ici degisimleri 6lgmek igin iligkili dlgtimler t-test
(paired sample t-test) deney ve kontrol gruplarina ayr1 ayri uygulanmstir. Diger dort caligmada ise hem 6n-test ve son-
test sonuglar1 gruplar arasi (deney-kontrol) farki hem de deney ve kontrol gruplarina ayri ayr1 grup i¢i (6n test - son test)
degisimleri 6lgmek i¢in iliskisiz 6l¢timler t-test (independent sample t-test) analizleri kullanilmigtir (Durukan ve dig.,
2016; Sentiirk ve dig., 2015; Altnkok ve dig., 2013; Tifekgioglu ve Ayca, 2008). Yaman ve digerlerinin (2015)
¢aligmalarinda sadece deney grubu bulunmaktadir ve bu ¢alismada da hem deney grubunun 6n test ve son test sonuglari
hem de 6n test ve son test sonuglarinda ayri ayri cinsiyet farkini 6l¢mek igin iliskisiz 6l¢iimler t-test (independent sample
t-test) analizleri kullanilmistir.

Varyans analizlerinin kullanildig1 arastirmalarin ii¢linde ilk 6nce deney-kontrol gruplari arasindaki farki belirlemek
icin iliskisiz dlglimler t-test analizi kullanilmig ve sonrasinda tek faktorlii Kovaryans analizi (ANCOVA) (Boz ve Giingor-
Aytar, 2012), iki faktérli ANOVA (Grup deney/kontrol; dlglim On-test/son-test) (Ercan ve Aral, 2011) ve tekrarh
Olgtimler ANOVA (Grup deney/kontrol; dlgiim 6n-test/son-test) (Kerkez, 2004) analizleri kullanilmustir. Ercan ve
digerleri (2016) yapmus olduklar1 ¢alismada iki faktorlii ANOVA testini (Grup deney/kontrol; 6l¢iim 6n-test/son-test)

uygulamistir. Kesilmis ve Akin (2016) ise ¢alismalarinda ¢ok yonlii varyans analizinin Hotelling’s Trace bdliimii



Ozgiir MULAZIMOGLU BALLI, Irmak HURMERIC ALTUNSOZ 9

(MANOVA-Hotelling’s Trace) analizini (Grup: Kontrol/deney, Cinsiyet kiz/erkek, Uygulama 06n-test/son-test)
kullanmugtir.

Uygulama Sonuglari: Genel olarak ¢aligmalarin sonuglart incelendiginde deney grubuna katilan ¢ocuklarin genel
motor beceri diizeylerinde gelisme oldugu ve uygulanan programlarin kaba motor, ince motor, el-gdz koordinasyonu,
denge, esneklik, ¢abukluk gibi alanlarda ¢ocuklarin gelisimine katki sagladigi bulunmustur (Tablo 2). Bazi ¢calismalarda
ise kontrol gruplarinda ilerlemelere rastlanirken (Yavuz ve Ozyiirek, 2018; Sentiirk ve dig., 2015; Altinkdk ve dig., 2013;
Tiifekgioglu ve Ayga, 2008; Ozbar ve Celik-Kayapmar, 2006), gruplar arasinda fark ¢ikmayan caligmalara da
rastlanilmaktadir. Tiifek¢ioglu ve Ayca (2008)’nin ¢alisma sonuglarinda deney ve kontrol gruplart arasinda anlamli bir
fark bulunmamustir. Yavuz ve Ozyiirek (2018) tarafindan gerceklestirilen calismada ise deney grubunun puanlarindaki
ilerlemenin yaninda kontrol grubunun da tenis topu firlatma, ¢eviklik ve ayakla top kontrol puanlarinda anlamli diizeyde
ilerleme ¢ikmustir. Diger bir caligmada ise deney grubunun el-goz koordinasyonu siire ve hata puanlarin da son test lehine
ilerleme cikarken, kontrol grubunda da gruplarinin el-géz koordinasyonu siire ve hata puanlarinda son-test lehine anlaml
derecede fark oldugu tespit edilmistir (Ozbar ve Celik-Kayapinar, 2006). Sentiirk ve digerlerinin (2015) ¢aligmasinda ise
deney grubunun biitiin testlerinde anlamli bir ilerleme bulunurken, kontrol grubunun denge, ¢abukluk, hiz ve yakalama
testlerinde anlamli bir ilerleme bulunmustur. Ayrica On-test karsilagtirmasinda deney grubu lehine denge, hiz ve
yakalamada anlamli fark bulunurken, son-test karsilastirmasinda deney grubu lehine denge, cabukluk, hiz ve yakalamada

anlamli fark bulunmustur.
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Tablo 2

Tiirkiye’de Okul Oncesi Dénemde Uygulanan Motor Beceri Programlarimin Normallik Dagilimi, Analiz Yontemleri ve Bulgular ile Iigili Ozeti

Cahsmanin Yazarlar®

Normal Dagihm

Analiz Yontemleri

Sonuglar

Deney grubundaki ¢ocuklarin ince motor, kaba motor ve toplam erisi puan ortalamalarinin kontrol grubundaki ¢ocuklardan anlaml1 diizeyde yiiksek oldugu

1 Durualp ve Aral, 2018 Shapiro-Wilk testi Mann Whitney U testi
saptanmustir.
o On-test puanlarinda dikey sigrama, siirat kosusu ve elle top kontrol puanlarinda deney grubu lehine gabukluk ve ayakla top kontrol puanlarinda kontrol grubu
. . lehine / Son test puanlarinda dikey sigrama, uzun atlama, flamingo denge, ¢abukluk, ¢eviklik ve siirat deney grubu lehine, tenis topu firlatma puaninda kontrol
- L . Mann Whitney-U Testi -
2. Yavuz ve Ozyiirek, 2018 | Test belirtilmemis Wilcoxon isaretli Siralar Testi grubu lehine anlamli fark vardir.
$ e Deney grubunda dikey sigrama, esneklik uzun atlama, ¢abukluk, ¢eviklik, ayakla top kontrol ve siirat testlerinde son-testler lehine anlamli fark vardir.
o Kontrol grubunda tenis topu firlatma ve ayakla top kontrol de son-test lehine, ceviklikte ise on test lehine anlamli fark bulunmustur.
o On test puanlarinda uzun atlamada deney grubu lehine, son testte denge, sekme, 9 m kosu, atlama ve sigrama puanlarinda da deney grubu lehine anlamli fark
3 Celebi, Beyazit, Tuncil Shabiro-Wilk Iliskili Olgiimler T-Testi vardir.
) ve Yilmaz, 2018 P Mliskisiz Olgtimler T-Testi e Kontrol grubun 6n-test / son-test karsilastirmasinda higbir parametre de fark yokken, deney grubun 6n-test / son-test karsilastirmasinda denge ve sekmede
anlamli ilerleme vardir.
4 Ulutag, Demir ve Yayan, Shaniro-Wilk Iliskili 0!9ﬁmler T-Testi e Deney grubunda 6n test-son test karsilastirmasinda son-test lehine anlamli fark bulunurken, kontrol grubunda fark bulunmamugtr.
) 2017 P Niskisiz Olgiimler T-Testi e Son-test ve 6n test — son test farklarmin karsilagtirmasinda deney grubu lehine anlamli fark bulunmustur.
- Cok yonlii varyans analizi- o Cimnastik antrenmaninin durarak uzun atlama, dikey sigrama, dinamik denge, motor beceri ve dikkat {izerine etkisi anlaml1 bulunurken, reaksiyon zamani ve
5. Kesilmis ve Akin, 2016 Test yapilmamis . . R .. L
Hotelling’s Trace el-goz koordinasyonu iizerine etkisi istatistiksel olarak anlamli bulunmamugtir.
Durukan, Koyuncuoglu T, . e Gruplarin 6n-test puanlarinda anlamli bir fark yoktur. / Gruplarin son-test puanlarinda deney grubu lehine tiim degiskenlerde anlamli fark vardir.
. - Test 1 Ilisk Igiimler T-Test| . . .
6 ve Sentiirk, 2016 est yaprimamiy iskisiz Olgiimler est e Deney grubunda tiim degiskenlerde son-testler lehine anlamli fark bulunurken, kontrol grubunda anlamli bir fark bulunmamugtir.
7 Ercan, Ahmetoglu ve Kolmogorov-Simirnov testi | iki faktorlii ANOVA testi . Grqplar gra§1nda gorsel motor biitiinliik, gorsel algilama ve motor koordinasyon puanlari arasinda deney grubu lehine anlamli bir farklilik oldugu
Avral, 2016 belirlenmistir.
o Kontrol grubunda son-test lehine denge, ¢abukluk, hiz ve yakalama testlerinde anlaml: fark bulunurken, deney grubunda tiim degiskenlerde son-testler lehine
Sentiirk, Beyleroglu anlaml fark vardir.
8. Giiven, Yilmaz ve Test yapilmamis fliskisiz Olgiimler T-Testi . E}:ﬁ:;l;a;:;;l;-test karsilastirmasinda ¢abukluk, uzun atlama ve firlatmada deney grubu lehine, denge, siirat ve yakalamada kontrol grubu lehine anlaml1 fark
Akdeniz, 2015 ’ . .
e Gruplarin son-test karsilagtirmasinda deney grubu lehine gabukluk puanlarinda, kontrol grubu lehine denge, hiz ve yakalama puanlarinda anlaml fark
bulunmustur.
Yaman, Ozézen Danact S . e Sadece deney grubu olan galigmada On-test son test karsilastirmasinda son-test lehine anlamli fark bulunmustur.
. T 1 Mligkili Olgtimler T-T¢ . . o .
9 ve Eran, 2015 est yapilmamig iskili Olgimler esti e Tiim gelisim alanlarinda ilerleme vardir, en fazla dil gelisimi puanlarinda ilerleme olmustur.
10 Yarimkaya ve Ulucan, One-Sample Kolmogorov- | iliskili Ol¢iimler T-Testi e Gruplarin 6n-test puanlarinda anlaml bir fark bulunmazken, son-test puanlarinda deney grubu lehine tiim degiskenlerde anlaml fark bulunmustur.
"~ | 2015 Smirnov testi ligkisiz Olgiimler T-Testi o Deney grubunda tiim degiskenlerde son-testler lehine anlamli fark bulunurken, kontrol grubunda én-test son-test arasinda anlamli bir fark bulunmanustir.
e Gruplarin 6n-test puanlarinda anlaml bir fark bulunmazken, son-test puanlarinda sol el kavrama testi hari¢ tiim degiskenlerde deney grubu lehine anlaml
n Altinkok, Vazgeger ve Test vapilmant Iliskili Olgiimler T-Testi fark bulunmustur.
' Olgiicii, 2013 yap s [liskisiz Olgtimler T-Testi e Deney grubunda sol el kavrama kuvveti harig tim degiskenlerde son-testler lehine anlamli fark bulunurken, kontrol grubunda denge, parmak kuvveti ve sag
el kavrama kuvvetinde son-test lehine anlaml bir fark bulunmustur.
Boz ve Giingdr Aytar, T-test ve tek faktorlii Kovaryans e Gruplarin on—tesE Ppanlarmda anlaml1 bir fark yoktur. i o N i N o N
12 Test yapilmamis e o Temel hareket egitim progranmina katilip katilmama durumlarma gore gruplarin yer degistirme becerisi, nesne kontrolii becerisi ve biiyiik kas motor gelisim
2012 analizi (ANCOVA) . . -
toplam puanlari arasinda deney grubu lehine anlamli bir farkin oldugu bulunmustur.
e Gruplarin 6n-test puanlarinda anlamli bir fark yoktur.
T-test e Deney grubunun biitiin parametrelerde kontrol grubuna gore anlamli derecede gelismis oldugu belirlenmistir.
13. Ercan ve Aral, 2011 Test 1 i A - . . . . .
est yaprimamiy Iki faktorlii ANOVA Analizi o Son test ve kalicilik test puanlarinda ise gérsel motor koordinasyon ve motor koordinasyon testlerinde kalicilik test puanlari lehine anlaml farklilik oldugu
saptanmugtir.
Giinebakan, Saygin, . : . . . : . .
Mann Whitney U testi e Gruplarin 6n-test puanlarinda anlamli bir fark yoktur. / Kontrol grubunun sadece esneklik parametresinde son-test lehine anlamli fark bulunmustur.
14. | Gelen ve Karacabey, Test yapilmamis Wil f . . .
2009 ilcoxon testi e Deney grubunun tiim parametrelerinde son-test lehine anlamli fark bulunmustur.
Tiifekciogl A e Deney grubunun on-test / son-test karsilastirmasinda statik denge ve ¢abuklukta son test lehine, dinamik dengede ise 6n test lehine anlamli fark bulunmustur.
15. 2(1)108 gloglu ve Ayea, Test yapilmamis iliskisiz Olgiimler T-Testi o Kontrol grubunun 6n-test / son-test karsilagtirmasinda dinamik denge ve ¢abuklukta son test lehine, statik dengede ise 6n test lehine anlaml fark bulunmustur.

o Gruplarin 6n-test ve son-test puanlarinda anlamli bir fark yoktur.
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16.

Ozbar ve Celik-
Kayapinar, 2006

Test yapilmamis

iligkili Olgiimler T-Testi
iliskisiz Olgiimler T-Testi

Gruplarin 6n-test puanlarinda anlamli bir fark yokken, son-test puanlarinda test hata sayilarinda anlaml bir fark bulunmustur.
Deney grubunun el-géz koordinasyonu siire ve hata puanlarin da son test lehine anlamli fark bulunurken, kontrol grubunun el-g6z koordinasyonu siire ve hata
puanlarinda son-test lehine anlaml derecede fark bulunmustur.

17.

Kerkez, 2004

Test yapilmamis

iliskisiz Olgiimler T-Testi
Tekrarh 6l¢iimlerde varyans
analizi

Deney ve kontrol grubu 6n-test puanlarinda anlaml bir fark yoktur.
Deney grubundaki ¢ocuklarin yer degistirme becerileri toplam puanlarinda, durarak uzun atlama ve kosu puanlarinda kontrol grubuna gére ilerleme gosterdigi
belirtilmistir.
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TARTISMA

Bu c¢alismanin sonucunda, okul dncesi donemde uygulanan motor beceri programlarinin sayica az oldugu ve
uygulanan motor beceri programlarinin katilimeilarin motor gelisimlerini pozitif yonde etkiledigi bulunmustur. Ancak,
incelenen calismalarin biiyiik bir kisminda cesitli belirsizlikler oldugu da bulunan sonuglar arasindadir. Oncelikle
¢aligmalardaki deneysel gruplarin nasil olusturuldugu ve g¢alismalarin deneysel deseni hakkinda belirsizlikler vardir.
Birgok ¢alisma yari deneysel desen ya da gercek deneysel desen uyguladigini agik bir sekilde belirtmedigi gibi
¢aligmalarin i¢indeki agiklamalardan da anlagilamamaktadir. Denekleri seckisiz olusturulan, 6rneklem gruplarina segkisiz
atanan c¢aligmalar ger¢ek deneysel desenken, hazir gruplar iizerinde ancak grup eslestirmenin oldugu seckisiz atamanin
olmadig1 calismalar ise yar1 deneysel desenlerdir (Biiyiikoztiirk ve dig., 2010). Cogu zaman egitim aragtirmalarinda
gruplarda yer alacak olan bireylerin gruplara seckisiz atanmasi miimkiin olmadigi igin arastirmacilarin ger¢ek deneysel
calismalar1 gerceklestirmeleri son derece giigtiir (Cohen, Manion ve Morrison, 2008). Ozellikle okul 6ncesi siniflar1, yuva
ve anaokullari, kres gibi egitim kurumlarinda yapilan ¢aligmalarda gercek deneysel desen uygulayabilmek pek miimkiin
olmamaktadir. Bu nedenle siniflardan birinin deney digerinin kontrol grubu oldugu durumlarda yar1 deneysel desen olarak
adlandirmak uygun olacaktir. Gergek deneysel desen uygulanabilen durumlarda da bu konunun detayli bir sekilde

agiklanmasi daha aydinlatici ve ileriki ¢aligmalar i¢in yol gosterici olacaktir.

Bazi calismalarda ise deney gruplarindaki ¢cocuk sayilarinin azlig1, kullanilan motor beceri testlerinin gegerliligi veya
giincelligi gibi konularin sorgulanmasi gerekliligi 6ne ¢ikmaktadir. Kullanilan 6l¢lim araglarinin giincelliginden, yapilan
calisma i¢in giivenirliginin (i¢ tutarlilik vb.) test edildiginden emin olunmali ve gerekli bilgilere materyal metot kisminda
yer verilmelidir. Bunun yaninda c¢aligmalarda kullanilan O6l¢iim araglarmin degerlendirme kriterlerinde gerekli
agiklamalarin yeteri kadar yer almadig1 goriilmektedir. Ornegin siireye karst bir 6lgiim ise daha hizli kosuldukga yani siire
azaldikea ilerleme olabilecegi gibi tek ayak iizerinde daha uzun siire kalabildik¢e de ilerleme olabilir. Diger bir 6rnekte
durarak uzun atlamada mesafe arttik¢a ilerleme oldugu ya da belli bir siiredeki tekrar ise say1 arttik¢a ilerleme oldugu
diistiniilebilir. Biitiin bunlardan farkl olarak maddelerdeki degerlendirme seklinden bagimsiz olarak standardize edilmis
bir puanlama yontemi kullaniliyor olabilir. Her okuyucu her test hakkinda dnceden bilgi sahibi olmayabilir, bu nedenle

bulgularin daha iyi anlasilabilmesi i¢in 6l¢iim araci ve degerlendirmesi konusunda gerekli tiim bilgilerin verilmesi gerekir.

Uygulanan programlarin hangi teoriye dayandirildigs, ne tiir 6gretim metotlarinin kullanildig1 veya programlari kimin
uyguladig1 calismalarda belirtilmemistir. Incelenen bazi arastirmalarda hazirlanan egitim programinin hangi asamalardan
gectigi, hangi kaynaklardan faydalanildigi, programin icerigi, uzman goriislerinin alinip alinmadig1 detayli bir sekilde
acgiklanmustir (Durualp ve Aral 2018; Ulutas ve dig., 2017; Yaman ve dig., 2015; Ercan ve Aral, 2011). Ancak bir¢ok
calismada bu konuda yeteri kadar bilgi verilmemistir. Egitim programlarmin igeriginin belli sinirlarda bilinmesi motor
geligim alaninin gelismesi ve yayginlasmasi agisindan 6nemlidir. Gelecekteki ¢alismalarda motor beceri uygulamalarinda
kullanilan egitim plan iceriklerinin (6r. ders planlari) makale icerisinde verilmesi temel motor beceri egitiminin nasil
uygulandiginin bilinmesi ve tekrarlanabilmesi agisindan 6nemli olacaktir (Hiirmerig-Altunsdz, 2015). Hangi tiir 6gretim
metotlarinin kullanildigina ise neredeyse higbir ¢aligmada yer verilmemistir. Morgan ve digerlerinin (2013) yirmi iki
makaleyi degerlendirdikleri calismada arastirmacilarin yaris1 gretim metoduna deginmezken, diger yarisi gesitli yontem
ve teorilere deginmislerdir. Ornegin; ustalik motivasyonel iklim, yetkinlik motivasyonu teorisi, varsayimsal tiimden
gelim, 6z 6grenme, hareket kesfi, 6z degerlendirme gibi. Diger bir alanyazin taramasinda bazi arastirmacilar motor beceri
uygulamalarinda kullanilan metotlara deginmezken bazilar1 dogrudan &gretim, ustalik motivasyonel iklim, ebeveyn

destekli egitim yontemlerini kullanmislardir (Hiirmerig-Altunséz, 2015). Gelecekte yapilacak olan calismalarda
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kullanilan 6gretim yontemleri de detayli bir sekilde agiklanabilirse, artan c¢alismalar ile birlikte ¢ocuklar1 daha ileri
seviyeye tagiyabilecek temel hareket egitimlerinin hangi yontemlerle verilmesi gerektigi konusunda daha fazla bilgiye

sahip olunabilir.

Bu calismadaki motor beceri uygulamalarinin 5 hafta ile 6 ay arasinda degistigi ve programlarin haftada 1, 2 veya 3
giin arasinda degisen sikliklar seklinde uygulandig: ve giinliik uygulama siirelerinin 30 dakikadan 120 dakikaya kadar
degistigi saptanmistir. Birgok ¢alismada uygulanan egitim programinin toplam siiresi, haftalik siklig1 ve giinliik siiresi ile
ilgili detayli bilgiler verilmediginden, bu uygulama farklilarinin neden olabilecegi gelisim farkliliklar1 ya da hangi siire
ve sikligin daha iyi sonug verdigini belirlemek zorlagmaktadir (Morgan ve dig. 2013; Riethmuller, Jones ve Okely, 2009).
Bununla birlikte bir¢ok ¢aligmada egitimin toplam siiresi verilmektedir ve bu toplam siire 1s1nma, soguma, kurallarin
gbzden gegirilmesi vb. ve motor beceri egitiminin uygulandig1 esas evreyi igermektedir. Motor becerinin dgretildigi esas

evrenin 0gretim siiresi rapor edilirse, cocuklarin motor becerilerdeki gelisimi ve motor beceri uygulama egitimine ayrilan

stire arasindaki iliski diizeyinin bulunmasi miimkiin olabilir (Logan ve dig., 2012).

Ote yandan incelenen arastirmalarda program uygulayicilarimn yeterlik diizeyleri (6gretmen, antrendr, uzman vb)
hakkinda bilgiye rastlanilmamustir. Sadece alt1 ¢aligmada cimnastik antrendrii ve arastirmacilarin uygulayict oldugu
seklinde bilgi verilmistir (Ercan ve dig., 2016; Yaman ve dig., 2015; Altinkdk ve dig., 2013; Boz ve Giingér-Aytar, 2012;
Ercan ve Aral, 2011; Kesilmis ve Ak, 2016). Riethmuller ve digerlerinin (2009) yapmis oldugu meta-analiz
caligmasinda 17 aragtirmadan 10 tanesinde arastirmaci (1 tanesi aragtirmaci tarafinda egitim verilen lisans diizeyindeki
beden egitimi 6grencisi), 2 calismada lisans diizeyindeki beden egitimi 6grencisi, 5 ¢aligmada sinif 6gretmeni yer alirken
3 calismaya da aileler dahil etmistir. Morgan ve digerleri (2013) yapmis oldugu calismada uygulamalar beden egitimi
Ogretmenleri ve deneyimli antrendrler tarafindan yapilirken, bazilarinda uygulamalar egitimli sinif 6gretmenleri,
Ogretmen adaylar1 veya sinif 6gretmenlerine yardim eden beden egitimi uzmanlari tarafindan yapilmistir. Diger bir meta-
analiz ¢aligmasinda ise motor beceri uygulamalarinin sinif dgretmenleri, motor gelisim uzmanlari, antrendrler veya
ebeveynler tarafindan yapildigi belirtilmistir (Hiirmeri¢-Altunséz, 2015). Calisma programlar1 yogun olan ve birgok
gelisim alanindaki egitimleri takip etmek durumunda olan sinif 6gretmenleri i¢in basarili bir hareket egitim programi
uygulamak ek sorumluluklar getirmektedir (Riethmuller, ve dig., 2009). Baz1 arastirmalarda, 6zellikle motor gelisime
odaklanan ve oOnemli bir egitim ve rehberlik gerektirebilecek fiziksel aktivite uygulamalart konusunda sinif
Ogretmenlerinin diisiik gliven seviyesinde oldugu belirtilmektedir (Riethmuller, McKeen, Okely, Bell ve de Silva, 2009b).
Gelecekte planlanacak caligmalarda, sorumlu arastirmacilar (alanda egitimli kisiler) ve sinif 6gretmenlerinin birlikte
calistigi uygulama yaklagimlari, sorumlulugu kilit paydaslar arasinda dagitacagindan, yiikii en aza indirerek motor gelisim

hedefli fiziksel aktivite uygulamalarinda sinif 6gretmenleri i¢in faydali olacaktir (Riethmuller, ve dig. 2009).

Buna ek olarak, egitim programu ile ilgili gerekli tiim detaylarin agiklayici bir sekilde verilmesi ¢alismalarin daha iyi
anlagilmasini saglayacaktir. Birden fazla uygulama grubunun oldugu calismalar i¢inde uygulayicilarin ayni olmast, ayn
Ogretim yonteminin takip edilmesi gibi durumlar ¢aligmanin giivenirligine katki saglayacaktir. Uygulamalarin yapildigi
salon ve/veya siniflarin fiziksel 6zellikleri hakkindaki bilgilere de yer verilmesi unutulmamalidir. Egitim ortami ve
egitmenler ile ilgili olarak Logan ve digerlerinin (2012) temel motor beceri egitimlerinde {i¢ 6nemli noktaya
deginmislerdir. Bunlar; 1) kiigiik cocuklarin gelisimsel olarak yaslarina ve viicut dlgiilerine uygun malzeme ihtiyaclari,
2) hareket aktiviteleri i¢in yeterli bir oyun alani1 (kapali bir spor salonu, disarida oyun alani ve/veya hareket egitimi
ortamina uyum saglamak icin yeterli sinif alani) 3) erken ¢ocukluk donemi egitimcilerinin, 6gretimsel olarak uygun

hareket etkinliklerinin nasil tasarlanacagi ve uygulanacagi konularinda bilgili olmasidir.
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Bu calismaya dahil edilen deneysel ¢alismalarda uygulanan istatistiksel analiz yontemlerinin se¢imi konusunda da
problemler oldugu goriilmektedir. Bilimsel aragtirmalarda ¢cogu kez hangi durumda hangi test tekniginin kullanilacagi
konusunda bilgi sahibi olunmamakla beraber, eksik bilgiye sahip olma nedeniyle de yanlisliklar yapilmaktadir (Toy ve
Tosunoglu, 2007). Alanyazindaki diger bir ¢alismada oldugu gibi analizlerin gerceklestirilmesinde veri durumu goz
online alinmadan, nonparametrik ya da parametrik istatistiksel yontem segiminde yanlishiklar ve eksiklikler tespit
edilmistir (Evrekli, Inel, Denis, ve Balim; 2011). Calismalarin ¢ogunda verilerin normal dagilimlar: test edilmeden
parametrik testler kullanilmigtir. Parametrik testlerin kullanilmasinda saglanmasi gereken kosullar vardir. Bu kosullar
verilerin normal dagilima sahip olmasi, varyanslarin homojen olmasi, drneklemi olusturan birimlerin evrenden yansiz
olarak segilmesi, birbirinden bagimsiz olmasi ve drneklem biiyiikliigliniin ondan az olmamasidir (Toy ve Tosunoglu,
2007). Parametrik test kullanan bir¢ok ¢aligmada normal dagilim bilgisine rastlanilmamigtir. Veri seti normal dagilim
gostermiyorsa nonparametrik testlerin kullanilmasi 6nerilmektedir (Biiyiikoztiirk, 2017). Normal dagilim durumu disinda
orneklem sayisinin 30’dan daha az oldugu durumlarda normal dagilima bakilmaksizin nonparametrik testlerin
kullanilmasi nerilir (Russell ve Purcell, 2009, aktaran Evrekli ve dig., 2011). Alanyazinda bu konu ile ilgili ¢esitli
yaklagimlar bulunmaktadir. Grech ve Calleja (2018) iki gruplu ¢aligmalarda 15’in altinda katilimci var ise nonparametrik
testlerin kullanilmasini 6nermektedirler. Alanyazinda gesitli 6neriler verilmekle birlikte yapilan ¢aligmalarda parametrik

test kullanma kosullariyla ilgili test degerlerinin verilerek analiz yontemlerinin se¢ilmesi ¢aligmalar1 daha giiglii kilacaktir.

Bu aragtirmada degerlendirmeye alinan ¢alismalarin ¢ogunda veriler bagimli ve bagimsiz gruplarda t-test yontemi
kullanilarak, gruplar ve 6n test - son test puanlar ayri ayri test edilmeye ¢alisilmistir. Biiylikdztiirk (2001) 6n test son test
kontrol gruplu deneysel ¢alismalarin analizleri i¢in dort ayr1 veri analizi yontemi Onermistir. Bu analizler sirasiyla
gruplarin erisi puanlarindaki (son test 6n test puan farki) farkin iligkisiz 6l¢timler t-testi ya da tek faktorlii varyans analizi
(ANOVA) ile testi; tek faktor iizerinde tekrarlanmig Slglimler igin iki faktorlii ANOVA; on test puanlarina gore
diizeltilmis son test puanlar1 arasindaki farkin anlamhilig: icin tek faktorlii kovaryans analizi (ANCOVA); 6n test
puanlarini ve islem gruplarini yordayici degisken, son test puanlarini ise yordanan degisken olarak alan ¢oklu dogrusal
regresyon analizidir. Bu ¢aligmada t-test analizleri disinda erisi puanlarina uygulanan bagimsiz gruplar t-testi (Ulutas ve
dig., 2017), erisi puanlarina Wilcoxon Isaretli Siralar Testi (Yavuz ve Ozyiirek, 2018), tek faktorlii Kovaryans analizi
(ANCOVA) (Boz ve Giingor-Aytar, 2012), iki faktorli ANOVA (Ercan ve Aral, 2011; Ercan ve dig., 2016), tekrarl
Olciimler ANOVA (Kerkez, 2004) ve MANOV A- Hotelling’s Trace (Kesilmis ve Akin, 2016) analizleri de kullanilmigtir.
Ozellikle 6n test son test kontrol gruplu deneysel desenli galigmalarda t-test kullamldiginda tek bir analiz ile elde
edilebilecek sonuglar i¢in birden fazla analiz yapmak zorunda kalinmaktadir (deney-kontrol grubu bagimsiz degiskenler,
On test ve son test 6l¢iim puanlart bagimli degiskenler). Eger aragtirma deseninde ikiden fazla degisken mevcut ise ¢ok
degiskenli teknikler genellikle birkag tek degiskenli veya iki degiskenli analiz yapmak yerine tek bir analiz yapma imkam
verir (Tabachnick ve Fidell, 2015). Yapilacak ¢aligmalarda veri setinin normal dagilim: test edildikten sonra deneysel
caligmalarda geligsimin test edilmesine imkan saglayacak uygun analiz yontemi se¢ilmeli normal dagilim durumu da goz

Oniine alinarak parametrik ya da karsilig1 olan nonparametrik uygun analiz yontemleri se¢ilmelidir.

Uygulama sonuglar1 ele alindiginda arastirmalarin ¢ogunlugunda deney gruplari lehine ilerlemeler oldugu
belirtilmektedir. Anlamli fark ¢iktig1 analiz sonuglarina gore belirtilirken, farkin hangi grup lehine oldugu, gerekli olursa
ortalamalarindan da bahsedilerek verilmelidir. Bu ¢alisma bulgulariyla paralel olarak 1996-2013 yillar1 arasindaki on-bes
uluslararasi ¢alismanin incelendigi bir arastirmada okul dncesi ¢ocuklara uygulanan egitim programlarinin temel hareket
becerilerinin gelisiminde etkili oldugu ortaya konulmustur (Hiirmerig-Altunséz, 2015). Uygulama gruplarinda goriilen

degisimlerin kontrol gruplarinda olmamasi, temel motor becerilerinin sadece dogal yollarla degil gelisimsel olarak uygun



Ozgiir MULAZIMOGLU BALLI, Irmak HURMERIC ALTUNSOZ 1 5

hareket egitim programlari ile dgretilmesi ve gelistirilmesi gerektiginin de bir gostergesidir (Logan ve dig., 2012).
Cocuklara ozellikle alti yasina kadar temel motor becerileri 6grenme ve Ogretme firsati verildiginde, cocuklar bu
becerilerde yetkin ve ileri seviyeye ulagma potansiyeline sahip olabilmektedir (Gallahue ve dig., 2014), bu nedenle okul
oncesi yas doneminde cocuklara motor yeterliklerini artiracak kaliteli motor beceri egitim firsatlari sunulmalidir
(Riethmuller ve dig., 2009). Bunun yaninda, degerlendirmeye alinan galismalarin bir kisminda ise bazi 6lgiim
parametrelerinde kontrol grubu lehine fark bulunmasina ragmen gerekli agiklamalar detaylandirilmayip, neden

olabilecegi konusunda bilgilendirmeler yapilmadig1 goriilmiistiir.

Son olarak uygulamalar sonucunda ortaya ¢ikan degisimlerin kaliciliginin test edilmesi ¢aligmalarin uzun vadeli
etkisinin goriilmesi a¢isindan 6nemlidir. Sadece bir ¢calisma (Ercan ve Aral, 2011) disinda higbir ¢calismada kalicilik testi
uygulanmamustir. Uluslararasi alan yazin incelendiginde 21 ¢alismanin degerlendirildigi bir arastirmada sekiz ¢alismada
(Morgan ve dig. 2013), 17 calismanin yer aldig1 bir arastirmada bir ¢alismada (Riethmuller ve dig., 2009), 15 ¢alismanin
incelendigi bir aragtirmanin dort ¢alismasinda (Hiirmerig-Altuns6z, 2015) kalicilik testi yapildigi goriilmektedir. Hem bu
derleme ¢aligmasinda hem de alan yazindaki ¢alismalarda 3 ay, 6 ay, 1 sene vb araliklarda kalicilik testleri uygulandigi
goriilmektedir. Bazi aragtirmalar da uzun siireli kalicilik testleri dnerilmektedir (Riethmuller ve dig., 2009). Bundan sonra
planlanmas: diisiiniilen ¢alismalarda gergeklestirilen motor yeterlik egitimlerinin uzun vadeli etkisini test edebilmek i¢in

kalicilik testlerinin uygulanmasi 6nerilmektedir.
SONUC VE ONERILER

Sonug olarak Tiirkiye’deki g¢esitli motor beceri uygulamalarinin sayica az olmasina ragmen, bu tiir ¢caligmalarin
cesitliligi ve alana katkis1 umut vericidir. Tiirkiye’de ilkdgretim diizeyinde uygulanan motor beceri programlarinin da
sayica az oldugu veya benzer problemlerle karsilasildigi yapilan baska bir ¢aligmada ortaya konulmaktadir (Hiirmerig-
Altuns6z ve Miilazimoglu-Balli, 2017). Bu alanyazin taramasi okul oOncesi donemde uygulanan motor beceri
programlarinin sayisinin ve kalitesinin artirilmas1 gerekliligini agikca gdstermektedir. Ozellikle, Tiirkiye’de 2017-2018
dgretim yilinda Okul &ncesi kurumlara (Resmi ve Ozel kurumlar) devam eden &grenci sayismin 1.501.088 oldugu
diisiiniildiiginde (MEB Egitim Istatistikleri, 2017), motor gelisim tarama testlerinin okul o6ncesi kurumlarda
yayginlastirilarak gocuklarin motor gelisimleri ile ilgili ihtiyaglarin belirlenmesinin; ideal motor beceri uygulamalarinin
gelistirilebilmesi icin ne kadar 6nemli bir firsat oldugu gériilmektedir. Ozellikle, farkl illerde farkli cevresel kosullara
sahip olan c¢ocuklarin motor beceri diizeylerinin belirlenmesi aragtirmacilara motor beceri programlarinin igeriginin
hazirlanmasi konusunda yol gésterici olacaktir. Ornegin, uygulanacak olan dgretim tekniklerinin, programin siiresinin,
sikliginin veya odaklanilmasi gereken motor gelisim degiskenlerinin belirlenmesi bu programlarin etkinliginin artmasini
saglayacaktir.

Ileride yapilacak olan galismalar i¢in asagidaki neriler sunulmaktadir;

a. Cocuklarin motor gelisimlerine katki saglayacak, etkili 6gretim metotlarinin ve stratejilerinin kullanildigi motor
gelisim program sayilarinin artirilmast ve SKIP (Hiirmerig-Altunséz ve Goodway, 2016) gibi ideal motor programlarinin
gelistirilmesi dnerilmektedir.

b. Gelistirilecek veya hali hazirda uygulanan motor beceri programlarinin toplam siiresi, haftalik sikligi, giinliik siiresi,
hareket egitimi i¢in harcanan esas siire, 0gretim yontemi, giinliik egitim programinin bir 6rnegi gibi tiim program
detaylarimin paylasilmas: Onerilmektedir. Boylece, bu uygulamalarin farkli okullarda tekrarlanmasmma ve gerekli
uyarlamalarinin yapilmasina olanak saglayacaktir. Bu ¢calismalar arttik¢a hangi siire, siklik, 6gretim yontemlerinde daha

fazla ilerleme saglandiginin bulunmas1 miimkiin olacaktir.
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c. Okul 6ncesi ¢ocuklarin egitiminde kullanilan malzemelerin gocuklarin gelisim — fiziksel 6zelliklerine, ilgi —
yeteneklerine ve gelistirilmesi planlanan motor beceriye uygun olmasi gerekmektedir. Bununla birlikte bu aktivitelerin
yapilacag fiziksel mekanlarin (spor salonu, oyun alani, sinif, acik alan vb) yeterli biiyiikliik ve cesitlilikte olmasina
miimkiin oldugunca dikkat edilmelidir.

d. Sorumlu arastirmacilarin (alanda egitimli kisiler) ve okul dncesi 6gretmenlerin birlikte koordineli bir sekilde motor
beceri uygulamalarint yiirlitmesi ¢ocuklarin motor becerileri daha yetkin bir sekilde gergeklestirmesi agisinda daha uygun
olacagi disiiniilmektedir. Ancak bunun miimkiin olmadigi durumlarda okul dncesi dgretmenlerinin bu yas grubu
¢ocuklarin ilgi ve ihtiyaglarini daha iyi analiz edebildikleri diisiiniildiigiinde, gerekli hizmet i¢i egitimler verildikten sonra
motor gelisim programlarinda aktif rol almalari ileride yapilacak olan motor beceri programlarinin etkinligini artiracaktir.

e. Motor yeterlilik Sl¢iimlerinde gilincel dl¢iim araglari kullanilarak, caligmaya dahil olan 6rneklem grubu igin
giivenirliginin (i¢ tutarlilik vb.) test edilerek kullanilmasi ve metot boliimiinde 6l¢iim aracinin 6zellikle degerlendirme
sekline iliskin detaylarinin verilmesi calisma sonuglarinin daha anlasilir olmasina imkan saglayacaktir.

f. Yapilacak ¢aligmalarda grup ve 6rneklem sayilarma gore veri setlerinin normal dagilimlar test edildikten sonra,
Tabachnick ve Fidell (2015)’in belirttigi gibi ikiden fazla degiskenin oldugu durumlarda ¢ok degiskenli teknikler
genellikle birkag tek degiskenli veya iki degiskenli analiz yapmak yerine tek bir analiz yapma imkan1 verdigi de goz
oniinde bulundurularak uygun analiz yontemlerinin secilmesi 6nerilmektedir.

g. Planlanan ¢aligmalarda gergeklestirilen motor yeterlik egitimlerinin uzun vadeli etkisini test edebilmek i¢in kalicilik
testlerinin uygulanmasi 6nemlidir.

h. Motor beceri programlarina aile katiliminin saglanmasi programlarin etkinligini pozitif yonde artiracaktir.

i. Motor beceri programlarmin sadece motor gelisim tizerindeki etkileri degil, fiziksel aktivite diizeyine ve diger
gelisim alanlarina olan etkileri de arastirilmalidir.

j. Teknoloji ile zenginlestirilmis motor gelisim programlar1 gelistirilerek ¢ocuklarin bu programlara ilgisi artirilmali

ve motor gelisimleri desteklenmelidir.
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ABSTRACT

This study aimed to assess the anthropometric characteristics, nutrient intake
levels, nutritional status of elite adolescent soccer players, and the dietary quality
of athletes. Elite male adolescent soccer players of the youth soccer team of a
soccer club in the Turkish Super League were included in this study by categorizing
them into three separate groups as U14/U15 (n=32), U16/U17 (n=44), and U19
(n=17). Anthropometric measurements of the athletes and food consumption
records for three consecutive days were recorded during the competition season.
Although the available energy value of the U14/U15 group was higher than the
other groups, the available energy was determined to be at a suboptimal level in
all groups. The U14/U15 group had the highest Health Eating Index-2015 score
(43.7+5.57), while the score was 42.9+4.79 in the U19 group and 42.1+3.69 in the
U16/U17 group (p>0.05), and 93.5% of the players were determined to be in the
group with poor diet quality. The carbohydrate intake of adolescent soccer players
was 5.3+1.16 g/kg body mass/day in the U14/U15 group, while it was 4.4 + 0.87
g/kg body mass/day in the U16/U17 group, and 4.4+0.94 g/kg body mass/day in
the U19 group. In this study, it was found out that adolescent football players had
a poor diet quality, their carbohydrate consumption was inadequate, their fat
intake level was high, and the protein intake was high in the U14/15 group
whereas it was at the recommended levels in other groups. Providing recurrent
nutritional training to adolescent football players and their families would assist
athletes in gaining healthy eating habits as well as increasing their performance.
Keywords: Adolescent, Soccer, Energy available, Healthy eating index-2015,
Nutritional status

Bu ¢alismada elit erkek adélesan futbolcularin beslenme durumlarinin, besin 6gesi
alimlarinin, antropometrik olglimlerinin ve diyet kalitelerinin degerlendirilmesi
amaclanmistir. Turkiye Slper Liginde oynayan bir futbol takiminda yer alan
oyuncular U14/U15 (n=32), U16/U17 (n=44) ve U19 (n=17) seklinde {¢ gruba
ayrilarak ¢alismaya dahil edilmislerdir. Antropometrik Olgiimler ve ardisik Ug
glnlik besin tlketim kayitlari miisabaka sezon devam ederken alinmistir.
U14/U15 grubundaki oyuncularin kullanilabilir enerji diizeyi diger gruplardan daha
yiksek olmasina ragmen tiim gruplarda azalmis kullanilabilir enerji diizeyinin
oldugu belirlenmistir. En yiiksek Saghkli Yeme indeksi-2015 skoru U14/U15
grubunda (43.74£5.57) bulunurken, U19 grubunda 42.9+4.79 ve U16/U17
grubunda 42.143.69 olarak saptanmistir  (p>0.05). Tum  oyuncular
degerlendirildiginde sporcularin %93.5’i kot diyet kalitesine sahiptir. U14/U15
grubunda yer alan sporcularin karbonhidrat alimi 5.3+1.16 g/kg beden agirligi/gin,
U16/U17 grubunda 4.4+0.87 g/kg beden agirligi/gin ve U19 grubunda 4.4+0.94
g/kg beden agirligi/gln olarak belirlenmistir. Bu ¢alismada adélesan futbolcularin
kotl bir diyet kalitesine sahip olduklari, karbonhidrat tiketimlerinin yetersiz, yag
alim diizeylerinin yiiksek ve protein alimlarinin U14/15 grubunda ytiksek iken diger
gruplarda onerilen diizeylerde oldugu saptanmistir. Adélesan futbolculara ve
ailelerine tekrarlayan beslenme egitimi verilmesi, sporcularin saghkli beslenme
ahiskanliklari kazanmalarina ve performanslarini artirmalarina yardimci olabilir.
Anahtar Kelimeler: Adélesan, Futbol, Kullanilabilir enerji, Saglkli yeme indeksi-
2015, Beslenme durumu
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INTRODUCTION

Soccer is a team sport in which aerobic metabolism is used predominantly but requires explosive power, such as
sprinting, jumping, shooting, and involves high-intensity activity periods when anaerobic metabolism is activated. Players
run an average of 10-12 km throughout a 90-minute game (Granja et al., 2017; Hills and Russell, 2018). Soccer, played
by adolescents in professional clubs, is characterized by the intensity of training and match playing that exceeds 70% of
the players' maximal aerobic capacity. Technical and tactical training performed by adolescent soccer players generates
a physiological load that surpasses 85% of the maximal heart rate (Unnithan et al., 2018).

Although talent and daily training play a crucial role in the success of the athlete, nutrition is one of the primary
elements in promoting physical performance and experiencing a rapid recovery process after exercise (Zeng et al., 2020).
Because adequate and balanced nutrition is critical for reaching and maintaining optimal body weight and physical
condition, achieving the highest performance during training and competition, ensuring a rapid recovery, and minimizing
the risk of disease and injury (Oliveira et al., 2017). Adolescence is a period when dramatic changes are experienced in
body composition, physical growth, and development, and the need for energy, macro, and micronutrients of individuals
increase substantially. The intense training performed by adolescent soccer players regularly causes these needs to
increase even more. Thus, considerable attention should be paid to nutrition to ensure the desired performance and body
development in these athletes and protect the individuals’ health in the short and long term (Das et al., 2017; Noronha et
al., 2020).

Although the advantages of optimal nutrition in adolescent athletes are well-known, a limited number of studies
demonstrate that players have a negative energy balance (Briggs et al., 2015; Caccialanza et al., 2007). The deficiency of
carbohydrate consumption, which is the dominant energy source for football players during exercise and ensures the
highest level of performance and the delay of fatigue, is a considerable problem for adolescent athletes in these studies
(Naughton et al., 2016; Ruiz et al., 2005). On the other hand, it has been revealed that the consumption of fat and saturated
fat is higher in their diets (Iglesias-Gutiérrez et al., 2012; Ruiz et al., 2005; Russell and Pennock, 2011), whereas regarding
micronutrients, deficiencies were detected in vitamin [vitamin A, vitamin E, vitamin D, folic acid, vitamin B6], minerals
[potassium, zinc, calcium, magnesium], and fiber consumption (Boisseau et al., 2002; Briggs et al., 2015). In a study
assessing the quality of diet among adolescent athletes, the findings showed that 72.7% of the players had a poor diet
quality (Zanella et al. , 2019).

Adolescence is very crucial since it is the period when eating habits are acquired. The nutritional habits that are
acquired in this period are transferred to adulthood and have a significant impact on individuals' living a healthy life
(Wojtyta-Buciora et al., 2013). This study was designed and performed to assess the anthropometric characteristics,

nutrient intake levels, nutritional status of adolescent football players, and the diet quality of athletes.
METHODS

Participants: In this study, 93 adolescent soccer players who are in the Elite U14-U19 professional soccer teams
(except the U18 team) playing in the Turkish Super League, and the Development League of Turkish Football Federation
were included. The players of all teams participate in physical [sprinting, intermittent endurance], technical and tactical
training for an average of 90-120 minutes 4 days a week, and a league match one day a week. In this study, the players
were divided into three groups as follows: U14/U15 (n=32), U16/U17 (n=44), and U19 (n=17), and they were assessed.

All athletes and their families were informed about this study; written informed consent was obtained from them stating
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that they volunteered to participate in this study. The ethical approval was obtained from the Ege University Faculty of
Medicine Medical Research Ethics Committee (dated July 22, 2020, with the decision number of 20-7.1T/3).

Food Consumption Assessment: To assess the nutritional status of the individuals included in the research, they
were asked to note down their food consumption for three consecutive days (Tuesday, Wednesday, Thursday) within a
week during the competition season. Prior to this process, all athletes in the groups were instructed on how to keep the
records. The "Food and Nutrition Photo Catalog: Measurements and Quantities" guideline was distributed to every athlete;
hence, they can interpret the amount of nutrients they consume accurately. To prevent missing or inaccurate data, the
records were looked over daily by dieticians together with the athlete. Upon the amount of consumed nutrients was
identified, the energy, macro, and micronutrients taken in the daily diet were determined using the software of Nutrition
Information Systems [BEBIS 7.0]. The amount of nutrients taken by the athletes was compared with the values of age
and gender-specific Dietary Reference Intake (DRI) and recommendations were made for the athletes (Boisseau et al.,
2002; Burke et al., 2018; Desbrow et al., 2014; Hargreaves, 1994; Institute of Medicine Subcommittee on, Uses of Dietary

Reference, and Institute of Medicine Standing Committee on the Scientific Evaluation of Dietary Reference, 2000).

Energy Availability: Energy availability (EA) is operationally defined as energy intake minus training or exercise
energy expenditure of an athlete. It is represented in terms of kcal kg™ fat-free mass (FFM). In this study, low EA was
considered at <30 kcal kg FFM, 30<EA<45 kcal.kg™ suboptimal EA and >45 kcal.kg* FFM as adequate EA. The
clinical outcomes associated with these cut-offs were explored only among female athletes, and there is a need for further
research on male athletes. However, these cut-offs are considered useful for male and female athletes in managing their
diets, in place of EB (Burke et al., 2018).

Healthy Eating Index-2015 (HEI-2015): The HEI-2015 score is based on thirteen parts measuring both adequacy
and moderation food groups. Adequacy components are dietary elements that are encouraged, and higher scores reflect
higher intake. Moderation components represent dietary elements recommended to be limited, and higher scores reflect
lower intake. Adequacy components include total fruit (0-5 points), whole fruits (0-5 points), total vegetables (0-5
points), greens and beans (0-5 points), whole grains (0-10 points), dairy (0-10 points), total protein foods (0-5 points),
seafood and plant proteins (0-5 points) and fatty acids (0—10 points). Moderation components include refined grains (0—
10 points), sodium (0-10 points), added sugars (0—10 points), and saturated fats (0-10 points). Each part is scored, and
then component scores are summed to generate a total HEI-2015 score. Total HEI-2015 score ranges from 0 to 100, with
100 being the best and high scores indicating better diet quality. The scores are classified as follows: a low-quality diet,
<51%; a diet requiring improvement, 51% to 79%; and a good-quality diet, >80% (Jiirgensen et al., 2015; Wolfson et al.,
2020).

Anthropometric Measurements: The measurements of the participants were taken by the experienced authors at the
facilities of Goztepe Football Team. The heights of the participants were measured using a stadiometer (Seca 240,
Germany) with an error margin of + 0.1 cm. Bodyweight, body fat percentage, fat mass (kg), lean body mass (kg), muscle
mass (kg), and phase angle measurements were performed using a bioelectrical impedance device (Tanita MC-780MA,
Japan). Bioelectrical impedance analysis (BIA) was conducted on the morning of the day when the athletes did not have
training and competitions (between 09.00-10.30) by meeting the necessary conditions for BIA, including conditions such

as fasting for 10-12 hours and not exercising intensely in the last 24 hours (Pekcan, 2013).

Determining the Physical Level: All kinds of physical activity types, levels, and duration of the participants were

asked, and their 24-hour physical activity status was noted down during the same three days when they kept their food
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consumption records, and their total energy expenditure (TEE) was calculated. Basal metabolic rates (BMR) of
individuals were found using the Harris-Benedict equation. The physical activity level (PAL) of the participants was
calculated with the formula of TEE/BMR (Pekcan, 2013).

Statistical Analysis: The software of SPSS, version 25.0, (SPSS Inc., Chicago, IL, USA) was used to analyze the
data. Descriptive statistics were presented as percentages and mean =+ standard deviation (SD). One-way analysis of
variance (ANOVA) and Bonferroni correction as a post-hoc test were used to compare the teams based on age. The results

were considered statistically significant at p<0.05.

RESULTS

Physical and Anthropometric Characteristics of Elite Adolescent Soccer Players: The physical and
anthropometric characteristics of the athletes by age are presented in Table 1. A significant difference was determined
between the teams regarding height, body weight, lean mass, and muscle mass (p<0.017). The findings showed that there
was a significant difference between the BMI measurements of U14/U15 and U19 teams, phase angle value and lean mass
of U14/U15 and U16/U17 teams, and body fat percentage values of U16/U17 and U19 teams (p<0.017); whereas,
regarding body fat mass, no significant difference was determined between the teams.

Table 1
Physical and Anthropometric Characteristics of Elite Adolescent Soccer Players (X + SD)

U14/U15 (n=32) U16/U17 (n=44) U19 (n=17) p
Age (years) 13.9£0.57 15.8+0.61 18.3£0.46 0.001*
Height (cm) 171.9+£7.79%Y 178.6+5.36 180.3+7.01 0.001*
Weight (kg) 56.6+8.19%Y 66.3+6.68 69.447.79 0.001*
BMI (kg/m?) 19.24+1.43Y 20.5+2.20 21.3+1.89 0.001*
Body Fat (%) 13.7+1.83 13.942.01 11.844.10 0.012*
Body Fat (kg) 7.9+1.99 9.4+2.02 8.7+3.94 0.059
Fat-Free Mass (kg) 48.4+6.58*Y 56.845.14 60.8+5.66 0.001*
Muscle Mass (kg) 46.1+£6.26*Y 56.8+5.14 57.9+5.25 0.001*
Phase Angle -6.4+0.48* -6.8+0,49 -6.6+0.55 0.001*

Bold indicates a significant difference. Bonferroni correction: Xp<0.017 for differences between U14/15 and U16/17; Yp<0.017
for differences between U14/U15 and U19; 'p<0.017 for differences between U16/17 and U19.

Daily Energy and Macronutrient Intakes of Elite Adolescent Soccer Players: Daily energy and macronutrient
intakes of the players, based on age, are shown in Table 2. When the energy taken per body weight (kcal/kg) was assessed,
no difference was determined between the groups in terms of the average daily energy intake; while the adolescent soccer
players in the U14/U15 team received significantly more energy than the other team players (p<0.01). When the available
energy values were analyzed, the findings revealed that the average available energy values of the athletes in the three

groups were at the suboptimal level, although the highest value was determined in the U14/U15 team.

No difference was detected between the carbohydrate intake of the groups, while the carbohydrate intake of all groups
did not meet the recommended levels. The highest rate was detected in the U19 team, with 46.3% =+ 6.51. Regarding the
amount of carbohydrate taken per body weight, the findings showed that only the U14/U15 team (5.3 + 1.16 g/kg body
mass) reached the recommended levels, and there was a significant difference between the values of this group and the

players of the other teams. The use of added sugar was at reference values in all groups; however, their fiber consumption
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was insufficient. The findings showed that the portion of daily energy taken from protein was at the recommended levels
in U16/U17 and U19 teams, whereas this ratio was above the recommended levels in the U14/U15 (16.5 + 2.36%) team.
The amount of protein taken by the athletes in the U14/U15 team per body weight was above the recommended values
for adolescent soccer players. The consumption of the other team players was at normal levels, and the U14/U15 team
players consumed significantly more protein per body weight compared to the other teams. The energy ratios from the
daily diet and saturated fat consumption of the individuals in all groups were above the reference values. The athletes in

the U19 team had the highest consumption of saturated fat and monounsaturated fatty acids.

Table 2
Energy and Macronutrient Intake Levels of Elite Adolescent Soccer Players (¥ = SD)

RV U14/U15 (n=32) U16/Ul17 (n=44)  U19 (n=17) p
Energy Intake (kcal/day) 2607.3+318.36 2625.9+360.89 2763.4+444.13 0.426
Energy Intake/Body Mass 47.8+£10.23%Y 40.3£6.67 40.1+£6.29 0.001**
(kkal.kgt.day™)
Energy Availability =~45 38.6+7.15 33.7+7.37 33.74+6.36 0.034*
(kcal.kg* FFM.day?)
Carbohydrate
Total (g) 290.5+44.98 284.8+55.11 305.6+76.15 0.522
g/kg body mass/day 5-7 5.3+1.16%Y 4.4+0.87 4.4+0.94 0.001**
Energy Ratio (%) >55 45.8+6.45 44.8+9.34 46.3+6.51 0.791
Sugar
Total (g) 43.5429.6 45.1427.79 45.9+22.96 0.950
Energy Ratio (%) <10 6.7+4.63 7.5+4.81 7.2+4.78 0.799
Dietary Fiber (g/day) 25-30 22.6+7.17 22.6+8.63 24.249.5 0.784
Protein
Total (g) 104.1+16.6 95.8+19.35 96.5421.3 0.166
g/kg body mass/day 1.4-1.7 1.9+0.45%Y 1.5+0.35 1.4+0.36 0.001**
Energy Ratio (%) 12-15 16.5+2.36 14.9+2 81 14.5+2.31 0.023*
Fat
Total (g) 110.8+26.08 119.6+34.29 121.64+23.39 0.403
g.kg™* body mass.day* 2.1+0.64 1.8+0.57 1.8+0.42 0.258
Energy Ratio (%) <30 37.6+6.04 39.54+3.75 39.344.21 0.514
SFA, Energy Ratio (%) <10 13.8+£3.74 14.74£3.81 16.64.72 0.103
MUFA, Enerji Ratio (%) 13.443.14% 14.6+£3.96 17.94£4.92 0.005**
PUFA, Energy Ratio (%) 7.4+3.36 6.9+2.95 8.1+3.63 0.538

Bold indicates a significant difference. Bonferroni correction: *p<0.017 for differences between U14/15 and U16/17; ¥p<0.017 for
differences between U14/U15 ve U19; Reference Values (RV) taken from Boisseau et al. (2002), Burke et al. (2018), Desbrow et al.
(2014), Hargraves (1994), and Institute of Medicine (2000).

No difference was detected between the carbohydrate intake of the groups, while the carbohydrate intake of all groups
did not meet the recommended levels. The highest rate was detected in the U19 team, with 46.3% + 6.51. Regarding the
amount of carbohydrate taken per body weight, the findings showed that only the U14/U15 team (5.3 + 1.16 g/kg body
mass) reached the recommended levels, and there was a significant difference between the values of this group and the
players of the other teams. The use of added sugar was at reference values in all groups; however, their fiber consumption
was insufficient. The findings showed that the portion of daily energy taken from protein was at the recommended levels
in U16/U17 and U19 teams, whereas this ratio was above the recommended levels in the U14/U15 (16.5 + 2.36%) team.
The amount of protein taken by the athletes in the U14/U15 team per body weight was above the recommended values
for adolescent soccer players. The consumption of the other team players was at normal levels, and the U14/U15 team

players consumed significantly more protein per body weight compared to the other teams. The energy ratios from the
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daily diet and saturated fat consumption of the individuals in all groups were above the reference values. The athletes in

the U19 team had the highest consumption of saturated fat and monounsaturated fatty acids.

Daily Energy and Macronutrient Intakes of Elite Adolescent Soccer Players: The average daily vitamin and
mineral intake of adolescent soccer players according to DRI (%DRI) is shown in Figure 1. The findings showed that
vitamin D, thiamine, folate, potassium, calcium, and magnesium intakes of the athletes did not meet the recommended
levels for adolescents. Vitamin A, vitamin E, iron, and zinc intakes of the individuals were above the recommended levels;

particularly niacin, vitamin B12, biotin, and sodium intake rates were the micronutrients that reached the highest level.

Figure 1
Average Daily Vitamin and Mineral Intake of Elite Adolescent Soccer Players According to the DRI (%DRI)
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Assessment of the Diet Quality of Elite Adolescent Soccer Players:

Table 3.

Healthy Eating Index-2015 Score of Elite Adolescent Soccer Players (¥ + SD)
HEI-2015 Range U14/U15 ui16/U17 u19 p
Component (n=32) (n=44) (n=17)
Total HEI Score 0-100 43.7+£5.57 42.1£3.69 42.9+4.79 0.428
Adequacy
Total Fruit 0-5 4.0£1.23 3.5+1.42 3.6+1.43 0.370
Whole Fruit 0-5 4.3+1.06 4.2+1.14 4.1+0.92 0.914
Total Vegetables 0-5 1.8+0.79 1.5+0.87 1.7£1.09 0.549
Greens and Beans 0-5 2.3£1.69 2.4+1.66 1.5+£1.48 0.220
Whole Grains 0-5 0.3£0.46 0.5+0.62 0.7+1.28 0.390
Dairy 0-10 4.1£1.94 3.9+1.72 3.5+2.00 0.628
Total Protein Foods 0-5 3.2+0.96 3.2+1.07 3.0+0.76 0.757
Seafood and Plant 0-5 274113 324130 2.8+0.94 0.364
Proteins
Fatty Acids 0-10 2.7+1.99 3.542.06 3.3+2.82 0.395
Moderation
Refined Grains 0-10 0.94+0.99 0.9+1.23 0.8+1.28 0.944
Sodium 0-10 5.3+3.08 4.2+2 .91 5.2+2.64 0.292
Added Sugars 0-10 8.1£1.36 7.4+2.30 8.3+0.99 0.181
Saturated Fats 0-10 4.1+£3.27 3.9+3.23 4.1£3.21 0.845

*One-way ANOVA
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The results of the assessment of individuals according to the Healthy Eating Index-2015 are presented in Table 3. The
findings demonstrated that the mean HEI-2015 score of all teams is lower, and the dietary quality of the individuals is in
the group that considered as "poor (<50 points)", whereas the lowest HEI-2015 score was determined in the U16/U17
group, and this group was followed by the U19 team; plus, the U14/U15 team had the highest score. None of the athletes
were in the group, for which diet quality was considered as "good (80 points)", while only six people (6.5%) were in the
group, for which the diet quality is considered as "should be improved (51-80 points)". No significant difference was
detected between the teams concerning the HEI-2015 score and scores of its sub-items (p>0.05). When the sub-items of
HEI-2015 were analyzed, the players' mean scores of total fruits, whole fruit, and added sugars consumption were close
to the maximal score, and the lowest scores were obtained from total vegetables, whole grains, refined grains, and dairy

consumption.
DISCUSSION

This study aimed to assess the nutritional status and dietary quality of elite adolescent male athletes playing soccer in
the youth soccer team of a professional soccer club. The findings demonstrate that the daily energy intake of the athletes
in all groups is inadequate, and the available energy level does not reach the recommended level. The players did not take
carbohydrates at the level specified for adolescent soccer players; however, the ratio of the energy taken from fat was
higher. Moreover, individuals had also inadequate intake of micronutrients, such as thiamine, folate, vitamin D, calcium,
and magnesium, which have very crucial functions in metabolic processes. Besides, in this study, 93.5% of the participants
were in the group with poor diet quality.

Previous studies performed on adolescent soccer players have revealed that the energy intake of athletes ranges
between 2500-3100 kcal/day. It can be noticed that the daily average energy intake of the athletes participating in this
study is within the range of values revealed by Garcia-Roves et al. (2015) (2607.3 kcal-2763.4 kcal). The amounts of
energy taken by athletes are higher than the values revealed by Naughton et al. (2016) and Bousseu et al. (2002) while
they are similar to the values that have been revealed by Caccialanza et al. (2007), Murphy and Jeanes (2006) and Russel
and Pennock (2011). On average, they get 22.3% less energy than rival athletes in the same league (Ersoy et al., 2019).

In this study, the energy balance has been assessed based on the energy availability level. A suboptimal level of energy
availability is considered as the level that can be tolerated by the body but should be followed for short periods, while a
low level of energy availability is considered as the level that leads to Relative Energy Deficiency Syndrome (RED-S)
(Mountjoy et al., 2018). Although the energy availability level of the U14/U15 team players was significantly higher than
the U16/U17 and U19 teams, all teams had suboptimal levels of energy availability (see Table 2). While 29.6% of the
athletes had a low, and 53.5% of them had a suboptimal level of energy availability, 16.9% of them reached the optimal
level [data is not presented in the table]. Similarly, a study performed on professional female football players showed that
23% of the athletes had a low level of energy, and 60% of them had a suboptimal level of energy availability (Moss et
al., 2020). Several studies in the literature found the presence of negative energy balance in adolescent football players.
Russel and Pennock (2011) determined that footballers take less energy than they spend on average 788 cal/day, while
Caccialanza et al. (2007) determined they take less energy than they spend on average 890 cal/day. Based on the results
of this study, there is a significant group of players at the risk of RED-S. Athletes who are at risk or have experienced
RED-S have decreased training/competition athletic performance and/or an increased risk of injury. In addition to these
adverse effects, it has also been revealed that RED-S increases the risk of adverse health effects that might arise in the

later stages of the athlete's life (Lane et al., 2019). It is of great importance to take sufficient energy and nutrients in a
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period, such as the adolescent period, when dramatic changes occur in body composition, physical growth, and
development.

Carbohydrates are the most important source of energy in a soccer player's diet. Burke et al. suggest that athletes
should take 5-7 g.kg* BM.day? for medium-intensity training and competition, 6-10 g.kg* BM.day? for medium-
intensive training or maximal glycogen loading (Burke etal., 2011). In this study, only the athletes playing in the U14/U15
team (5.3 + 1.16 g/kg BM/day) took carbohydrates at the recommended level, and the consumption of the players in other
teams (4.4 g/kg BM/day) was inadequate. It was revealed in various studies that adolescent soccer players consumed
insufficient carbohydrates levels of 4.3 g.kg' BM.day? (Murphy and Jeanes, 2006) and 4.7 + 1.1 gkg’ BM.day*
(Iglesias-Gutiérrez et al., 2012). A similar situation is seen in professional soccer players as well. It was determined in a
study performed on a group of professional soccer players in the Dutch Premier League (Eredivisie) that the players took
an average of 4.0 = 1.2 g/kg BM/day carbohydrate (Brinkmans et al., 2019). Remarkably, players decrease their
carbohydrate consumption with the advancing age. It can be noticed in this study that as the U14/U15 team advances
towards the U19 team, the players reduce their carbohydrate consumption. Ruiz et al. determined in their study that
carbohydrate consumption, which was 6.68 g/kg BM/day in the U14 group, decreased to 4.57 g/kg BM/day in the 20-age
group (Ruiz et al., 2005). Hargraves (Hargreaves, 1994) stated that at least 55% of football players' daily energy should
be taken from carbohydrates. Previous studies performed on adolescent athletes typically show that the carbohydrate
consumptions of individuals are below this rate (Boisseau et al., 2002; Iglesias-Gutiérrez et al., 2012). The part of the
energy acquired from carbohydrates ranged between 44.8% and 46.3% among the athletes included in this study, and the
consumption was inadequate. The cruciality of dietary carbohydrates for football players due to the fact that it is used in
the synthesis of glycogen, which is the dominant energy source of this sport branch. Taking adequate carbohydrate levels
before, during, or after training/competition assists in maintaining the performance and delaying fatigue through
protecting and replacing glycogen stores (Aucouturier et al., 2008). It has been shown that depletion of glycogen stores
in a football match is one of the most remarkable causes of fatigue, and especially, beginning the match with decreased
glycogen storage leads to a significant decrease in the high intensity running performance and the distance paced in the
second half of the match (Saltin, 1973).

It has been revealed that the conventional daily protein intake recommendation [0.8-1.0 g/kg/day] in adolescent
athletes does not meet the protein requirement adequate for growth and high-intensity activity, and protein intake should
be higher for adolescent soccer players than for sedentary male adolescents (Boisseau et al., 2002). The general view is
that adolescent athletes should take 1.4-1.7 g/kg/day of protein. Previous studies have demonstrated that unlike the lower
intake observed in carbohydrate intake, the protein intake of adolescent athletes is at the recommended levels and/or that
this level is surpassed (Garcia-Rovés et al. , 2014). Similarly, it was determined in this study that the U14/15 team had
protein intakes above the recommended levels and the other team players had protein intakes at the recommended levels
(see Table 2) and they received their needs mainly from high-quality protein sources such as chicken meat, eggs, beef,
and cheese. Adequate protein intake in adolescents is of great importance for maintaining growth, increasing lean muscle
mass, repairing exercise-induced muscle fiber damage, and promoting recovery and immune functions (Petrie et al.,
2004).

It has been reported that the daily fat need of adolescent soccer players can be meet by the levels recommended for
adults and that 30% of the daily energy should be taken from fat while saturated fat intake should be of <10% (Desbrow
etal., 2014). In this study, the daily energy of the athletes acquired from fat exceeded the recommended levels and ranged

between 37% to 39%, and similarly, the rate of saturated fat consumption was higher in all groups, particularly in the U19
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group [14-16%]. Previous studies have revealed that adolescent athletes consume above the recommended levels of fat
and saturated fat (Ersoy et al., 2019; Ruiz et al., 2005). To protect the health of athletes in the long term, it should be
aimed to reduce the total fat and saturated fat intake. Adjusting the fatty acid profile of their diets and reducing the
consumption of unsaturated fat-containing protein foods [e.g., fish and oilseeds] containing MUFA and PUFA to the
recommended levels would contribute to the protein and energy requirement as well as providing additional anti-
inflammatory benefits in training and recovery (Jenner et al., 2019).

Micronutrients play a crucial role in energy production, hemoglobin synthesis, protection of bone health, ensuring the
activeness of immune functions, and protection of the body against oxidative damage. Exercise stresses the activity of
many metabolic pathways that require micronutrients and leads to an increase in their turnover and loss from the body.
Hence, adequate intake of micronutrients by athletes is important (Rodriguez et al., 2009). The findings obtained in this
study showed that the average intake of thiamine, folate, vitamin D, potassium, calcium, and magnesium of the individuals
did not meet the reference levels. Similarly, previous studies showed that athletes take some vitamins and minerals
insufficiently. We should note that particularly the inadequate intake of antioxidant vitamins, folate, calcium, magnesium,
potassium, and zinc come to the forefront, although it varies among the studies (Ersoy et al., 2019; Russell and Pennock,
2011). Previous studies assessing the nutritional status of athletes have explained the intake levels of nutrients with
quantitative methods in accordance with the recommendations of the relevant authorities. However, the number of studies
assessing all aspects of the diet quality of athletes is limited. This study suggests that the diet quality of athletes is
remarkably poor. The HEI-2015 scores of the athletes have ranged between 42.1-43.7 points and only 6.5% of the
individuals scored at the level that should be improved, but none of the athletes has a diet quality at the "good™ level. It
was found in a study performed on adolescent volleyball players that the HEI-2010 score of the athletes was 43.3 & 8.2
points, and 72.7% of the players were in the group with "low dietary quality," whereas no athlete had a "good dietary
quality," and the individuals' consumption of dairy products, vegetables and fruits was insufficient (Zanella et al., 2019).
While Jiirgensen et al. (2015) found the diet quality score as 52.4 = 10.0 points in male athletes engaged in team sports
in different branches, 45.6% of the athletes were in the group with low diet quality. Athletes consumed vegetables, whole
grains, and dairy products inadequately, as in our study. It has been revealed in a study conducted on elite basketball
players that athletes receiving daily counseling by certified sports dietitians have an HEI score at the good diet quality,
and the total score of the individuals is over 90 points (Tsoufi et al., 2017). We think that diet quality indexes, such as
HEI-2015, would be helpful in assessing the nutritional status of the athlete as they assess the adequacy, diversity, and
proportionality of the diet together. Poor diet quality is associated with abdominal obesity, hypertension, cardiovascular
diseases, and cancer. Thus, having an adequate dietary quality of the athlete could contribute to the improvement of the
nutritional behavior and physical performance of the individual and could also assist in protecting his health in the long
term (Moss et al., 2020).

Taking food consumption with the 24-hour dietary recall method has disadvantages such that it may not reflect the
habitual intake of the individuals, being dependent on the individual's recall capacity, the participants may be selective
about the foods they choose to report during the interview, there may be a recall bias, it relies on the participant's literacy
and ability to describe food and estimate portion size and tends to generally underestimate their food intake (Castell et
al., 2015). To reduce this bias, a 24-hour food consumption record was taken for three consecutive days, which is
recognized as a valid method (Jones and Barlett, 2020). Moreover, the Food and Nutrition Photo Catalog, which is
reported to be an efficient method for determining food consumption, was utilized to further reduce the margin of error
(Rodon and Livingstone, 2000).
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CONCLUSION

The data obtained in this study group suggest that the diet quality of elite adolescent football players is poor, they do
not meet the basic nutritional requirements recommended by the authorities for athletes, and they have a negative energy
balance. They need to increase their consumption of vegetables, fruits, whole grains, and dairy products and reduce their
consumption of refined and fat-rich foods. Their carbohydrate intake level is lower, and their fat and saturated fat
consumption are higher than the recommended levels. Furthermore, they take specific micronutrients inadequately, which
have crucial roles in many metabolic processes in the body. Providing nutritional training not only to athletes but also to
trainers and their families by athlete dieticians for athletes to receive the nutrients required for increasing their
performance, growing, and developing healthily and living a healthy life in the long term, refreshing these training

routinely and making them permanent would ensure that the desired optimal nutritional habits are acquired by athletes.
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ABSTRACT

Preliminary VOamax verification testing allows to examine the reproducibility of comparable tests
in the same participants and helps to verify whether neuromuscular performance is associated
with VOamax during different testing conditions. The main purpose of this study was to compare
VO2max Values obtained using a graded treadmill and cycling protocols and to verify whether the
results are also reproducible during the constant time to exhaustion testing protocols. The second
rationale of the study was to characterize the contributions of hip and knee muscle strength
during four different testing conditions, and to determine how these quantities change when
altering the modality of exercise for a given exercise intensity. A repeated measures study design
was used. A total of 20 healthy male participants (21.204£2.17 years) underwent preliminary
VO2max testing sessions on treadmill and cycling ergometers with 24-h intervals. Isokinetic strength
performance of hip and knee muscles was tested at 60°/sec angular velocity. A paired and
independent-sample t-test was performed for inter-group and intra-group comparisons. Linear
regression was applied to determine the percentage of variation in VO2max testing outputs during
either testing modality explained by hip and knee muscle strength parameters. Lower extremity
strength characteristics of hip and knee were symmetric between the dominant and non-
dominant limb (p>0.05). VO2max and blood lactate concentration were significantly greater during
constant testing protocols for either testing modalities (p<0.001). Hip muscle strength
performance explained a greater variation in VO2max parameters during incremental (cycling r’=
0.25, running r?= 0.24) and constant (cycling r>= 0.35, running r?= 0.33) testing protocols for either
testing modality compared to the contribution of knee muscle strength performance on VOamax
parameters during incremental (cycling r?= 0.17, running r?= 0.17) and constant (cycling r?= 0.23,
running r?= 0.18) testing protocols. The local muscular performance of the hip and knee muscles
were strongly related with the changes in running and cycling mechanics and hip muscles had a
greater contribution to the VOamax performance during constant protocols than knee muscles. In
conclusion, the extent to which contribution of lower extremity muscles during VOomax
testing relies more on the mode of the exercise rather than the type of the testing modality.
Keywords: Oxygen consumption, Exercise intensity, Neuromuscular performance

Dogrulayict VOamaks testi, ayni katihmcilarda karsilastirilabilir testlerden elde edilen 6lgiimlerin
tekrarlanabilirligini incelemeye olanak saglarken farklh test kosullari sirasinda néromiskiler
performansin VOamaks ile iligkili olup olmadigini dogrulamaya yardimci olur. Bu galismanin temel
amaci, kademeli kosu bandi ve bisiklet protokolleri kullanilarak elde edilen VOamaks degerlerini
karsilastirmak ve sonuglarin sabit hizda uygulanan dogrulayici test protokolleri esnasinda da
tekrarlanabilir olup olmadigini dogrulamaktir. Calismanin ikinci amaci ise, kalga ve diz kas
kuvvetinin dort farkh test kosulu sirasinda VOamaks performansina olan katkilarini karakterize
etmek ve belirli bir egzersiz yogunlugu igin egzersiz modalitesini degistirirken bu miktarlarin nasil
degistigini belirlemektir. Calisma dizayni olarak tekrarlanan dlglimler galisma tasarimi kullanildi.
Toplam 20 saghkh erkek katilimciya (21.20+2.17 yil), 24 saatlik araliklarla kosu bandi ve bisiklet
ergometrelerinde 6n VOamaks testleri uygulandi. Kalga ve diz kaslarinin izokinetik gtig performansi
60°/sn agisal hizda test edildi. Gruplar arasi ve grup igi kargilagtirmalar igin eslestirilmis ve bagimsiz
orneklem t-testi uygulandi. Her iki test modalitesinde elde edilen VOamaks test giktilarinin kalga ve
diz kas kuvvet parametreleri tarafindan agiklanan varyans yizdesini belirlemek igin dogrusal
regresyon analizi uygulandi. izokinetik kalca ve diz kas kuvvet degerleri baskin ve baskin olmayan
ekstremite arasinda simetrikti (p>0.05). VOamaks ve kan laktat konsantrasyonu, her iki test yontemi
icin de sabit test protokolleri sirasinda istatistiksel olarak daha yiiksek bulundu (p<0.001). Kalga
kas kuvvet performansinin VO2maks performansina olan katkisi hem artan (bisiklet r2= 0.25, kosu
r?=0.24) hem de sabit (bisiklet r2= 0.35, kosu r?= 0.33) test protokolleri sirasinda diz kas kuvvetinin
kademeli (bisiklet r’= 0.17, kosu r?= 0.17) ve sabit hizda (déngusel r?= 0.23, galisan r’= 0.18)
gergeklestirilen testlerden elde edilen VOamaks parametrelerine olan katkisina kiyasla daha buyik
bir varyasyonu agikladi. Bu nedenle, kalga ve diz kaslarinin lokal kas performansi, kosu ve bisiklet
mekanigindeki degisikliklerle glglu bir sekilde iligkili oldugu gorilirken kalga kaslarinin sabit
protokoller sirasinda VO:zmaks performansina olan katkisi diz kaslarinin katkisina oranla daha yiiksek
bulundu. Sonug olarak, VOamaks testi sirasinda alt ekstremite kaslarinin katkisinin derecesi, test
yonteminden ¢ok egzersiz moduna bagh oldugu soylenebilir.

Anahtar Kelimeler: Oksijen tiiketimi, Egzersiz siddeti, N6romdiskiiler performans
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INTRODUCTION

The assessment of maximal oxygen uptake (VO:2max) is generally accepted to be the best indicator of endurance
performance capacity for both professional athletes and sedentary individuals (O’Toole and Douglas 1995; Sleivert and
Rowlands 1996). In this regard, this variable is frequently used to determine training intensities in numerous endurance
sports such as running and cycling. Studies to date showed that VO2max is highly dependent upon the mode of testing,
with the highest values normally attained during treadmill running. These variations have been shown to be associated
with the type of the exercise modality and VO2max attained using treadmill protocols tend to produce up to 20% greater
values when compared to cycle protocols (Myers et al., 1991; Muscat et al., 2015; Carter et al., 2000; Hill et al., 2003;
Jones and McConnell, 1999). Therefore, to optimize the effectiveness of a training program and establish training
guidelines in running and/or cycling training, training activities appear to need some specificity with regard to mode,

duration and intensity.

Graded exercise testing (GXT) is one of the most common exercise assessment methods used to examine the dynamic
relationship between exercise workload and the physical activity-induced responses in cardiovascular, pulmonary,
musculoskeletal, and neuropsychological systems (Albouaini et al., 2007). The use of treadmill and cycle ergometry
during GXT is the most preferred exercise regimen to evaluate the endurance performance of athletes in this manner
(Billat et al., 1998; Albouaini et al., 2007; Millet et al., 2009). Theoretically, the differences in biomechanical properties
between two exercise modality and recruitment in muscle contractile patterns may lead to an asymmetric strength
distribution in quadriceps, hamstring, and hip muscles during performance and their attribution may also change when
altering the modality of exercise for a given exercise intensity. Because of this specific adaptation, runners are generally
tested on a treadmill, and cyclists on a cycle ergometer despite lower extremity muscles activate cyclically both during
running and cycling (Basset and Boulay, 2000). During both running and cycling, these muscle groups control the
movements of the knee and hip joints and the recruitment patterns of quadriceps and hamstring muscles increase with
increasing exercise intensities (Camic et al., 2015). In this context, the occurrence of strength discrepancies during these
testing modalities may affect all-out exercise performance (Heiderscheit et al., 2011). Rather than the mechanical
properties of cycling and running techniques, the strength of the lower extremity muscles affects the exercise performance
due to the recruitment of the lower extremity muscles in a manner that leads to muscular fatigue during strenuous activities
(Millet et al., 2009). The discrepancies in lower extremity muscles may also be transferable to the mechanics of endurance
performance and such conditions can result in poor technique and/or imbalances of force generation (Farrell et al., 2003).
These differences may also provoke VO2zmax due to the varying kinematics of lower extremity muscles during graded and
constant testing protocols for either testing modality. The differences between mechanical properties and muscle
recruitment patterns during these testing modalities may also be attributed to larger recruitment of exercising skeletal
muscle mass, cardiac output (Q) and arteriovenous oxygen difference (a-vO. diff), and may yield different results during
incremental and constant testing protocols (Okita et al., 1998; Porszasz et al., 2003; Tanner et al., 2014; Yoon et al.,
2007).

In addition to the ergonomic and biomechanical differences between these two testing modalities, the selection of the
type and characteristics of an exercise test may also influence the precision of VO2zmax test outputs (Sousa et al., 2015). In
addition to that, despite a diminished plateau in cycling is attributed to the increased metabolic cost of the eccentric
skeletal muscle activity in treadmill running compared to the concentrically dominant cycle exercise, there is no study

that characterize the contributions of hip and knee muscle strength during four different testing conditions and how these
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quantities change when altering the modality of exercise for a given exercise intensity. With this in mind, the data obtained

from the same individual concerning muscular contribution of lower extremity muscles during constant and incremental
running and cycling VOamax testing modalities may yield important information for both coaches and athletes to design

optimal exercise training prescriptions.

Due to the differences in muscle recruitment patterns between constant and incremental running and cycling VO2max
testing, we hypothesized that VOomax performance would also vary, and the participants would yield different VO 2amax
outputs during constant and incremental testing protocols due to the varying activations of either muscle groups. Thanks
to the utilization of these verification tests for either modalities, it would be possible to test the reproducibility for the
same participants and screen the interaction between the lower extremity strength characteristics of these muscles and
VO:zmax performance. Thus, the purpose of this study was to compare VOamax Values obtained using graded treadmill and
cycling protocols and to verify whether the obtained results from incremental protocols are also reproducible during
constant time to exhaustion testing protocols. The second rationale of the study was to characterize the contributions of
hip and knee muscle strength during four different testing conditions, and to determine how these quantities change when
altering the modality of exercise for a given exercise intensity.

METHODS

Participants: Volunteers were 20 healthy male collegiate students enrolled in the Faculty of Sports Science between
the ages of 18 to 26 (21,20+2,17) years old. The participants were physically inactive and they were not performing any
kind of sports at any professional clubs. The anthropometric parameters of participants were (height: 176.35+£5.28 cm,
weight: 75.99+8.05 kg, lean body mass: 65.354+4.81kg, fat mass: 14.04+4.93 %), respectively. All participants gave
written informed consent before participating in the study approved by Institutional Review Board (Protocol number:
2017/92, Date of approval: 04/13/2017) in compliance with the ethical standards of the Helsinki Declaration.

Procedures: Before all testing sessions, participants were informed regarding equipment and familiarized with the
experimental procedures. The anthropometric parameters (body fat mass, lean body weight, weight) were assessed using
bioelectrical impedance analysis (Tanita 418-MA Japan) before isokinetic strength and VO2max test sessions. Height was
measured with a stadiometer in the standing position (Holtain Ltd. U.K.). Isokinetic and VO2max tests were applied with
24-h intervals.

At their first visit to the laboratory, the participants underwent isokinetic knee strength measurements. Twenty-four
hours later, they performed isokinetic hip strength measurements to avoid fatigue resulted from the previous testing
session. These test were followed by incremental running VOamax testing and constant time to exhaustion testing, each
with separated 24-h intervals. Upon completion of 24-h intervals, the participants underwent incremental cycling VO2zmax

testing which followed by constant time to exhaustion testing 24-h post recovery.

Assessment of VOzmax parameters using cycle ergometer and treadmill: All participants performed incremental
treadmill and cycling tests over a 24-hour interval with two separate visits to the laboratory. In the assessment of oxygen
Kinetics, participants randomly completed two maximal exercise tests to exhaustion on separate days. To determine
minimum exercise intensity and velocity required to perform verification protocol at a constant speed and intensity the
participants initially underwent an incremental cycling and running protocol. Cycling incremental and constant
verification protocol was performed on Ergoline Ergoselect 100/200 cycle ergometer. In the first visit, athletes underwent

an incremental cycling test protocol to determine the minimum intensity at which VOzma elicit. The initial intensity was
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50 Watt and participants were asked to pedal between 95-100 rpm on a cycling protocol. Each stage consisted of 2 minutes
and 50 Watt load increase was applied at every stage. If the participants could not complete 2 minutes intervals the load
of the previous stage was recorded to perform constant verification protocol for the following test session. Before
verification protocol, each participant underwent a 10-min warm-up at 60% of their VOzmax. Upon completion of warm-
up process the participants performed at an exercise intensity at which VOamax elicited during the preliminary tests. After
10 minutes warm-up the intensity progressively increased to the VO2max intensity in 30 s and using verbal encouragement
they were told to maintain this intensity until they felt exhausted. The time to exhaustion during verification protocol was
recorded as the time from when the exercise intensity was first attained until the point when they were not able to maintain
the prescribed cycling frequency of 80 rpm. The test ended when the participants failed to continue the pedaling rate at
the required exercise intensity despite verbal encouragement. Gas exchange was measured breath-by-breath in 10-second
sampling periods throughout the VOzmax with a Masterscreen™ CPX metabolic cart (Germany).

In the assessment of the same VO, components, all participants underwent VO:zmax, and time to exhaustion on treadmill
using both progressive and constant exercise protocols. All participants maintained a standing position on a treadmill and
were asked to hold the handrails before initializing the device for the test session. Then, the treadmill speed was set to 5
kmrh (0 % slope) and increased every minute by 1 km-h. Following this warm-up process, the test was started when the
speed reached 8 kmh™%. Throughout the tests, participants received verbal encouragement. The test continued until at least
two of the following criteria were obtained: a plateau in VO, despite an increase in running speed: a respiratory exchange
ratio (RER) above 1.1; HR over 90 % of the predicted maximal HR. If the stage of 1 min could not be completed, the
velocity of the previous stage was recorded as minimum running velocity at which VOa2max elicit and was used for the
verification protocol. At the following session, the participants underwent a time to exhaustion test at a constant velocity
on a treadmill under the same laboratory conditions. Following a 15-min warm-up period at 60% of VOzmax, the speed
was immediately increased (in less than 20 s) up to minimum velocity at which VOamax €licited. Then, the participants
were encouraged to run to their volitional exhaustion. Blood lactate concentrations were determined using the samples
obtained in duplicate from the earlobe at rest and 2 minutes into a seated recovery (Lactate Pro 2 LT-1730, Arkray, Inc.,
Kyoto, Japan) during all testing sessions. Heart rate (HR) was monitored and recorded using 12-lead ECG during treadmill

and cycling testing sessions.

Isokinetic muscle strength assessment: In the assessment of isokinetic knee peak torque strengths, the participants
were seated on the Humac Norm Cybex CSMI chair in an upright position. Before the isokinetic test session, the hips and
thighs of participants were stabilized with the hips flexed at an angle of 90° using pelvic and thigh straps during the testing
session. They initially performed a warm-up test at 60°/s angular velocity and then completed five maximal effort
contractions at the same velocity to determine isokinetic peak torque strength parameters. The participants were instructed
to exert effort as hard and as fast as possible for all contractions.

Upon completion of the knee strength performance evaluation, participants laid supine on the dynamometer chair
with the chair back completely flattened to measure isokinetic hip flexion and extension peak moment strength at an
angular velocity of 60°/s. The tested hip was at 0° of flexion, with 90° of knee flexion, and secured into a brace. The
tested thigh was strapped to the dynamometer pad at the femur level. The non-tested thigh was stabilized to the
dynamometer chair at 0° of hip flexion. The range-of-motion limitations were set beginning from the hip neutrally
extended on the table to the hip being maximally flexed. The pelvis and trunk were strapped to the dynamometer chair to
prevent undesirable movements throughout the test. They initially performed a warm-up test at 60°/s angular velocity and

then completed five maximal effort contractions at the same velocity to determine isokinetic peak torque strength
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parameters. Gravitational corrections were made before all test sessions to avoid the effect of limb weight on moment
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production.

Statistical Analysis: Descriptive data are presented as means and standard deviation unless otherwise stated. A
paired-samples t-test was conducted to compare knee and hip isokinetic strength characteristics, aerobic exercise energy
expenditure between GXT and constant cycling and treadmill protocols. Linear regression was applied to determine the
percentage of variation in oxygen consumption parameters of GXT and constant testing protocols outcomes explained by
hip and knee muscle strength parameters. The variables for final models were selected based on statistical significance,
maximum R? values, and distribution of residuals. The level of statistical significance was set at p<0.05 and p<0.001 for
all comparisons. The statistical analysis was performed with SPSS version 20.0 (SPSS Inc., Chicago, IL, USA). GraphPad
Software GraphPad Prism 6 was used for graphical expression.

RESULTS

Lower extremity strength characteristics of the participants revealed symmetric distribution between the dominant and
non-dominant limb (Table 1).
Table 1

The Comparison of Neuromuscular Strength Characteristics of the Participants (n=20)

Variables Dominant limb Non-dominant limb P-value
Hip extension, Nm 324.81£70.26 319.11+£65.15 0.40
Hip flexion, Nm 189.21+29.91 183.82+30.16 0.57
Knee extension, Nm 275.13+38.55 272.28+35.29 0.43
Knee flexion, Nm 153.55+21.18 151.35+23.48 0.39

Note: Values are presented as mean + SD.

The participants had significantly higher VO2max values during constant testing protocols for either testing modalities
(p<0.001). VO2max was found 18.22% greater for constant cycling testing protocols while it was 11.61% higher during
constant running protocol compared to incremental testing protocols for both running and cycling. Blood lactate
concentration following constant testing protocols were also significantly higher compared to GXT testing protocols
(p<0.05).

Table 2

Comparison of Mean Values of Physiological Variables and Their Significance During GXT and Constant Cycling and
Treadmill Testing Protocols

Variable Cycling Treadmill

GXT Constant GXT Constant
VO2zmax, Ml/kg/min 51.03£6.55 61.26+10.41%* 53.32+8.80 59.89+4.46**
HR, bpm 187.26+7.85 189.87+6.58 184.89+9.09 188.32+8.73
RER 1.13+0.11 1.16+0.25 1.12+0.01 1.13+0.23
Blood lactate pre, mmol/L 1.01+0.21 1.03+£0.23 1.00+0.21 1.02+0.38
Blood lactate post, mmol/L 11.32+3.23 12.80+3.05* 11.01£3.22 12.67+3.13*

Note: Values are presented as mean = SD. Asterisks (*) shows a significance level p<0.05. Asterisks (**) shows a significance level

p<0.001. VO2zmax: maximum oxygen consumption, HR: heart rate, RER: respiratory exchange ratio
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Additionally, linear regression was applied to determine the percentage of variation in VO2max parameters during
GXT and constant protocols for either modalities explained by hip muscle strength parameters showed that the
combination of hip extension and flexion muscle strength performance explained 35% of the variation in VO2max during
incremental cycling protocol compared to a 25% during constant cycling protocol. Similarly, the combination of hip
extension and flexion muscle strength performance explained a greater variance during GXT treadmill running (33% of
the variation) compared to a 17% during constant treadmill running protocol. The combination of hip extension and
flexion muscle strength performance explained a greater variation in VO2max parameters during incremental (cycling
r2=0.25, running r2= 0.24) and constant (cycling r2= 0.35, running r2= 0.33) testing protocols for either testing modality
compared to the contribution of knee muscle strength performance on VO2max parameters during incremental (cycling
r2=0.17, running r2= 0.17) and constant (cycling r2= 0.23, running r2= 0.18) testing protocols. The combination of hip
extension and flexion muscle strength performance explained greater variance of the variation in VO2max during constant
testing conditions for cycling (r2=0.35 vs. r2=0.25) and running (r2=0.33 vs. r2=0.24) protocols compared to incremental

testing protocols.

On the other hand, the results revealed that the combination of hip extension and flexion muscle strength performance
explained a greater variation in VO2max parameters during incremental and constant testing protocols for either testing

modality compared to the combination of knee extension and flexion muscle strength performance (Table 3).

Table 3

The Differences of the Contributions of Lower Extremity Muscle Performance During GXT and Constant VO2max
Protocols

Variable Knee muscle strength Hip muscle strength
r r p r r p
Cycling GXT 0.413 0.171 0.560 0.502 0.252 0.328
Cycling Constant 0.482 0.233 0.377 0.588 0.346 0.149
Treadmill GXT 0.409 0.167 0.571 0.485 0.238 0.379
Treadmill Constant 0.429 0.184 0.519 0.571 0.326 0.179
DISCUSSION

Preliminary VOamax testing allows to examine the reproducibility of comparable tests in the same participants and
helps to verify whether the athletes performed at their maximum capacity at the required work rate and also neuromuscular
performance is associated with VO2max capacity. The main purpose of this study was to compare VOamax Values obtained
using graded treadmill and cycling protocols and to verify whether the results are also reproducible during the constant
time to exhaustion testing protocols. The second rationale of the study was to characterize the contributions of hip and
knee muscle strength during four different testing conditions, and to determine how these quantities change when altering
the modality of exercise for a given exercise intensity.

The results of the current study show that the rate of energy expenditure is influenced by both bioenergetics and
neuromuscular determinants during either incremental and constant cycling and running testing protocols. However,
although lower extremity muscles have great importance during these testing modalities it is important to examine the

segmental contributions of these muscles to the VOamax performance. As seen in Table 1 the participants demonstrated
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symmetrical muscle strength performance, whereas it did not result in similar VO2max performance during these testing

modalities with the varying mode and intensities.

Therefore, it is important to question the extent to which muscles contribute a superior attribution to the VO 2max
performance and whether they also demonstrate similar interactions during both incremental and constant testing
protocols. Despite similar muscle strength performance between the dominant and non-dominant limb, the participants
showed significantly greater VOamax parameters during constant testing protocols for either testing modality. Considering
the stride length and frequency is higher during constant protocols than those in incremental protocols the interaction
between VOzmax testing performance and lower extremity muscle strength may be superior. The previous research showed
that increased EMG signal of hip and knee muscles was greater during late swing when step rate is increased (Chumanov
et al., 2012; Semciw et al., 2014). Additionally, the hamstrings, and gluteus maximus have been shown to accelerate the
hip into extension, while the hamstrings also work to oppose the knee from accelerating into extension during this phase
of running (Dorn et al., 2012). The greater activity and force production from these muscles have shown to be related to
increased step rate most likely due to increased inertial loads which also leads to a decreased hip and knee joint loads
during stance (Heiderscheit et al., 2011; Lenhart et al., 2014; Schache et al., 2011; Souza et al., 2009; Neumann, 2010).
The contribution of these muscles was also found superior during constant cycling and running time to exhaustion test
protocols than those in the incremental running and cycling VOamax test protocols most likely due to the increased activity
of these muscles during constant testing protocols. Linear regression analysis applied to determine the segmental
contributions of these muscles to the overall VO2max performance showed that hip muscle strength comprises a great role
for VOzmax performance during either training modality compared to the knee muscle strength (Table 3). These findings
are per another study that reported hip muscle demands during running, whereas those results were obtained during
running performed at preferred speed, ranging from 2.4 to 3.8 m-s2, and therefore may not generalize to faster speeds
(Lenhart et al., 2014; Heiderscheit et al., 2010; Dorn et al., 2012). Additionally, the repeated transient impact of vertical
ground reaction force has been shown to causes an abrupt collision force which is equal to about 1.5- to 3-fold the body
weight during running (Lieberman et al., 2010). Furthermore, Aramptzis et al. (1999) reported an increased mechanical
power at the knee joint and muscles to be exposed to heavier load with the increase in velocity (Arampatzis et al., 1999;
Neumann, 2010). Contrary to the treadmill running, previous research denoted that only concentric muscle actions are
involved during cycling (Miura et al., 2000). Shinohara et al. (1997) found a positive relationship between the EMG
activity of concentric exercise and the load applied which shows in turn concentric muscle actions dominate during
cycling (Shinohara et al., 1997). However, despite the different nature of treadmill and cycle ergometers the results of the
current study revealed that the participants did not show negative adaptations to either testing modalities thanks to their
symmetrical lower extremity muscle strength performance regardless of the contractile properties of the muscles.
Considering the biomechanical aspects of cycling it is possible to assert that the hip flexors contribute the least to pedaling
power and cyclists have weaker hip flexors compared to all the primary pedaling muscles such as quads, glutes, calves,
hamstrings, and hip extensors. Nevertheless, the results of the linear regression analysis showed that the combination of
hip extension and flexion muscle strength performance explained 35% of the variation in VOzmax during constant cycling
protocol compared to 25% during incremental cycling protocol. Similarly, the combination of hip extension and flexion
muscle strength performance explained a greater variance during constant treadmill running (33% of the variation)
compared to a 17% during GXT treadmill running protocol. Similarly, the contribution of the knee muscle strength
performance to the VOomax performance during constant cycling testing protocol was greater compared to the incremental

testing protocol (23% vs. 17%). The contribution of the knee strength performance was also higher during constant testing
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protocols as opposed to GXT running protocols (18% vs. 15%). On the other hand, the results revealed that the
combination of hip extension and flexion muscle strength performance explained a greater variation in VO2max parameters
during incremental and constant testing protocols for either testing modality compared to the combination of knee
extension and flexion muscle strength performance (Table 3). With this regard, it can be speculated that the contributions
of the lower extremity muscles vary depending on the exercise mode regardless of the type of testing modality and hip
muscles have great importance to maintain exercise performance at intense and constant exercise modalities compared to
the incremental testing procedures. However, the results of another study showed that a simple 10% increase in running
step rate while maintaining preferred running speed has been shown to reduce energy absorption at the hip during the
loading response while these potentially beneficial alterations to hip mechanics during loading response was accompanied
by increased activation of the hamstring and gluteal muscles during the late swing (Chumanov et al., 2012; Heiderscheit
et al., 2011). Thus, despite a greater contribution by the hip muscles during either VOzmax performance, further analyses
are needed to understand the interactions between the VOzmax performance and individual muscle performance responses
considering the biomechanical differences between incremental and constant testing protocols. These results show that
the local muscular performance of the hip and knee muscles are strongly associated with changes in running and cycling
mechanics however this variation relies more on the mode of the exercise rather than the type of the testing modality.
Taking such repeated impacts into account, it is possible to speculate that the participants with higher local muscle
resistance in hip muscles had fewer changes in kinematic variables during either running and cycling compared to the
contribution of the knee muscle strength during constant exercise modalities. Owing to their symmetrical hip and knee
muscle strength, the participants in this study were able to cope with lower limb muscle fatigue and prolong time to
exhaustion during constant testing protocols. Symmetrical strength characteristics appear to be an important indicator for
an improved VO:2max performance during constant protocols since the participants had greater VOamax parameters

compared to incremental testing protocols both during cycling and running VO max testing.

However, there are some limitations of the current study. Our study consisted of only male participants. The
application of isokinetic testing was limited to concentric muscle contractions and one angular velocity. Future researches
need to be warranted including athletes with high performance levels, varying muscle contractions at different angular

velocities to explain the confounding components in the current study.
CONCLUSION and RECOMMENDADITONS

This results show that VOamax is highly dependent upon the mode of testing, rather than the type of testing modality.
The data suggest that constant protocols enable the individuals to produce greater VO2max compared to incremental testing
protocols. Thus, coaches may conduct VOamax tests using both treadmill and cycle ergometer since the participants were
tend to produce similar VO2max during either testing modality and VOamax attained from either testing modality can be
used to monitor the intensity of activities performed using either mode of exercise.

The evaluation of muscle strength performance of hip and knee muscles may offer coaches precise information in
understanding the biomechanical mechanisms of either sports performance. Screening these components may be an
important factor for them to design enhanced training programs with accurate training loads. Designing optimal training
programs and characterizing individual muscle activity patterns during these testing modalities may provide useful
insights into muscle function. In this regard, data obtained during these tests may help to minimize potential injury risk
factors, and improve exercise performance. Early recognition of these risk factors may help to determine specific

neuromuscular demands of the activity to avoid adverse outcomes of excessive training loads or previous injury history.
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Bu ¢alismanin amaci, Sporcu Ruh Sagligi Surekliligi-Kisa Formu’nun (SRSS-KF)
Tirkgeye uyarlanmasi ve psikometrik 6zelliklerinin incelenmesidir. Arastirma,
Olcegin Turkceye cevrilmesi, gecgerlik ve glivenirlik olmak lzere ¢ asamada
yurdtilmastir. 254  (Myas=21.96, SS=4.49) (niversiteli sporcu ile
gerceklestirilen faktor analizi sonucunda olgegin uyum iyiligi indekslerinin
yeterli oldugu goériilmistiir. Benzer dlgek gegerligi calismasi amaciyla dahil
edilen Ruh Saghgi Surekliligi Kisa Formu, SRSS-KF ile orta diizeyde pozitif yonde
iliskilidir. Madde toplam korelasyonlarinin orta ve glcli diizeyde, Spearman-
Brown iki yarim test korelasyonun olduk¢a yiksek oldugu sonucuna
ulasiimistir. Olgegin geneli (a=.922), Sporda Oznel iyi Olus (a=.833), Sporda
Sosyal lyi Olus (a=.840) ve Sporda Psikolojik iyi Olus (a=.857) alt lcekleri icin
Cronbach’s alpha i¢ tutarlik katsayilari oldukca yiiksektir. iki hafta aralikl
olarak uygulanan test-tekrar test sonucunda Olgegin zamana karsi tutarli
oldugu gérilmistir. Sonug olarak, Sporda Oznel lyi Olus, Sporda Psikolojik lyi
Olus, Sporda Sosyal iyi Olus olmak iizere {i¢ alt boyutlu ve 14 maddeli SRSS-KF
gecerli ve glvenilir bir 6lgme aracidir.

Anahtar Kelimeler: Ruh saghdi, Spor, lyi olus, Olgek uyarlama

ABSTRACT

The aim of the present study is to adapt the Sport Mental Health Continuum-
Short Form (Sport MHC-SF) into Turkish and to examine its psychometric
properties. The research was carried out in three stages: the translation of the
scale into Turkish, validity and reliability. As a result of the factor analysis
performed with 254 (Mage=21.96, SD=4.49) student-athletes, the goodness of
fit indices were appropriate. The Mental Health Continuum Short Form, which
was included for the convergent validity study, was moderately positively
correlated with Sport MHC-SF. The item-total correlations were moderate and
strong, and the Spearman-Brown split-half correlation result was fairly high.
Sport MHC-SF (a=.922), Sport Subjective Well-Being (a=.833), Sport Social
Well Being (a=.857), and Sport Psychological Well-Being (a=.857) subscales
demonstrated fairly high internal consistency. Two-weeks interval test-retest
reliability showed that the scale was consistent over time. Consequently,
Sport MHC-SF is a valid and reliable measurement tool, consisting of three
subscales, Sport Subjective Well-Being, Sport Psychological Well-Being, and
Sport Social Well-Being, and 14 items.

Keywords: Mental health, Sport, Well-being, Scale adaptation
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GIRIS

Ruh saglig, kisilerin yeteneklerini fark edebildigi, hayatin olagan stresiyle bas edebildigi, iiretken ve verimli sekilde
calisabildigi bununla birlikte i¢inde bulundugu topluma katki saglayabildigi bir iyi olus halidir (Diinya Saglik Orgiitii,
2004). Bu dogrultuda ruh sagligi, 6znel iyi olus (Steptoe ve dig., 2015), psikolojik iyi olus (Ryff ve Singer, 1996) ve
sosyal iyi olus baglaminda degerlendirilmektedir (Keyes, 1998). Oznel iyi olus, yasam doyumunu ve hedonik iyi olusu
(mutluluk ve haz) temsil eder (Ryan ve Deci, 2001). Psikolojik iyi olus ise, anlamli hedefler pesinde kosmak, bir insan
olarak bilylimek ve gelismek, baskalariyla kaliteli baglar kurmak gibi yasamin varolugsal zorluklartyla mesgul olma
algisidir (Keyes ve dig., 2002). Bunun yan sira sosyal iyi olus, bireyin toplumla biitiinlesmesine, diger insanlar1 kabul
etmesine, topluma ve sosyal olaylara uyumuna, topluma katki duygusuna, toplumun potansiyeline ve biiyiimesine iligkin
algisidir (Keyes ve Shapiro, 2019). Oznel iyi olus tek boyutlu olarak, psikolojik ve sosyal iyi olus ¢ok boyutlu olarak
degerlendirilmektedir (Foster ve Chow, 2019). Psikolojik iyi olus kendini kabul, digerleriyle olumlu iliskiler, 6zerklik,
cevresel hakimiyet, yasam amaci ve kisisel gelisimi igermektedir (Ryff, 1989). Sosyal iyi olus ise sosyal biitiinlesme,

sosyal katki, sosyal uyum, sosyal gerceklestirim ve sosyal kabul bilesenlerinden olugmaktadir (Keyes, 1998).

Bahsi gecen iyi olus tamimlamalar1 gilinliik hayatla iligkiliyken, sporcular igin iyi olusun spor baglaminda
degerlendirilmesi &nemlidir. Sporcu 6znel iyi olusu, spordaki duygulanim ve sporla iliskili doyum baglaminda
degerlendirilmektedir. Sporcu psikolojik iyi olusu; bir sporcu olarak kendini kabul etmek, takim arkadaslar1 ve antrenorle
olan olumlu iligkiler, sporda 6zerklik, spor ¢evresine hakimiyet, spordaki amag¢ ve bir sporcu olarak kisisel gelisimi
icermektedir. Sporcu sosyal iyi olusu ise sporda sosyal kabul, spor aracilig1 ile sosyal gergeklestirim, spora sosyal katki,

sporda sosyal uyum ve sporda sosyal biitiinlesmeyi kapsamaktadir (Lundqvist, 2011).

Sporda iyi olus ile pek ¢ok psikolojik yap1 arasindaki baglanti incelenmistir. Ornegin, psikolojik iyi olusu yiiksek olan
sporcularda algilanan stresin daha diisiikk (Malinauskas ve Malinauskiene, 2018), motivasyonunun, algilanan 6zerklik
desteginin ve ihtiyag doyumunun ise daha yiiksek oldugu raporlanmistir (Stenling ve dig., 2015). Ayrica, sporcu
psikolojik iyi olusunu inceleyen bir arastirmada (Houltberg ve dig., 2018) performansa dayali 6ykiisel kimlikli sporcularin
(yliksek mitkemmeliyetcilik, basarisizlik korkusu ve kosullu 6z deger) en yiiksek psikolojik bozulma sergileyen profil
oldugu, hedef temelli dykiisel kimlikli sporcularin (yiiksek hedef, kiiresel 6z-deger, spordan sonra kendine iliskin olumlu
goriis) ise en yliksek psikolojik iyi olusa sahip profil oldugu goriilmiistiir. Karma tip sporcu profili ise performansa dayali
Oykiisel kimlikli sporculara nazaran daha yiiksek psikolojik iyi olusa sahip olsalar da hedef temelli oykiisel kimlikli

sporculara gore daha iyi bir sonug elde edememislerdir.

Iyi olusu 6lgmek amaciyla gegerlik ve giivenirligi yapilarak Tiirkgeye uyarlanmis Ruh Saghg: Siirekliligi Kisa Formu
(Demirci ve Akin, 2015), Warwick-Edinburgh Mental Iyi Olus Olgegi (Keldal, 2015), Psikolojik iyi Olus Olgegi (Telef,
2013), Psikolojik Iyi Olus Olgekleri (Akin, 2008) ve Kisisel Iyi Olus Indeksi Yetiskin Formu (Meral, 2014) bulunsa da
bahsi gecen 6lgme araglariin 6zellikle sporcu 6rneklemi lizerinde gelistirilmedigi goriilmektedir. Bu noktadan hareketle,
orijinali Keyes ve arkadaglarina ait olan (2008) Ruh Saglig: Siirekliligi-Kisa Formu, Foster ve Chow (2019) tarafindan
spor ortamina uyarlanmistir. 2021 yilinda yetiskin Italyan sporcular igin uyarlamasi Bertollo ve arkadaslari tarafindan
yapilmistir. Bu ¢alismada ise, Foster ve Chow (2019) tarafindan gelistirilmis olan SRSS-KF’nin psikometrik 6zellikleri

incelenerek Tiirk¢eye uyarlanmasi amaglanmustir.
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METHODS

Arastirma Grubu: Tiim ¢aligma gruplari i¢in sporcu olmayan &grenciler calismaya dahil edilmemis, katilimeilarin
hepsi sporcu oldugunu beyan etmislerdir. Faktor analizinde 200 katilimcinin orta 300 katilimeinin ise iyi oldugu goriisti
(Comrey ve Lee, 1992, s. 217) temel alinarak katilimci sayisi belirlenmistir. Bu dogrultuda Dogrulayici Faktor Analizi
(DFA) amaciyla Gazi Universitesi Spor Bilimleri Fakiiltesinde 6grenim goren 254 bireysel ve takim sporcusu
(Myas=21.96, SS=4.49) ¢aligmaya dahil edilmistir. Sporcularin %358.7’si kadin %41.3’i ise erkektir. Lisans yili
ortalamalari ise 8.28°dir (SS=4.74).

Benzer olgek gecerligi galismast igin farkli bir 6rneklem grubu calismaya dahil edilmistir. Katilimer sayisini
belirlemek amaciyla gii¢ analizi yapilmistir. %95 gii¢ (0=.01, ¢ift yonlii) ve orta etki biyiikliigi r=.30 (Cohen, 1988, s.
80) ile Correlation: Bivariate Normal Modelde G*Power 3.1, 189 katilimcinin ¢alismaya dahil edilmesini 6nerir. Bu
dogrultuda, Gazi Universitesi Spor Bilimleri Fakiiltesinde 6grenim goren 189 bireysel ve takim sporcusu calismaya dahil
edilmistir. Sporcularin %59.8’1 kadin, %40.2’si erkek, yas ortalamalar1 21.80 (SS=4.16), lisans y1l1 ortalamasi ise 8.38’dir
(SS=4.52).

Test tekrar test giivenirligini saglamak amaciyla yine Gazi Universitesi Spor Bilimleri Fakiiltesinde 6grenim goren
bireysel ve takim sporcusu 6grenciler katilimer olarak belirlenmistir. En diisiikk kabul edilebilir siif i¢i korelasyon
katsayist (ICC)=.7, beklenen ICC=.9, %80 gii¢ (0=.05, tek yonlii) ve %15’lik ¢alismay1 birakma orani hesaplanarak 22
sporcu O0grenci ¢alismaya dahil edilmistir. Sporcularin yas ortalamasi 22.22 (SS=5.23), %63.6’s1 kadin %36.4’1 erkek,
lisans y1l1 ortalamalar1 ise 7.59°dur (SS=4.82).

Veri Toplama Araglari: Arastirmada katilimeilarin demografik 6zelliklerini igeren kisisel bilgi formu, Sporcu Ruh

Saglig1 Siirekliligi-Kisa Formu (SRSS-KF) ve Ruh Saglig: Siirekliligi-Kisa Formu (RSS-KF) kullanilmistir.

Sporcu ruh saghg siirekliligi-kisa formu (SRSS-KF): SRSS-KF, Keyes ve arkadaslarina ait (2008) Ruh Saghig:
Siirekliligi-Kisa Formu’nun, Foster ve Chow (2019) tarafindan spor ortamina uyarlanmasiyla gelistirilmistir. SRSS-KF,
Sporda Oznel Iyi Olus (1-3), Sporda Sosyal lyi Olus (4-8) ve Sporda Psikolojik Iyi Olus (9-14) olmak iizere 14 madde ve
ii¢ alt boyuttan olugsmaktadir. Alt boyutlara ait Cronbach’s alpha katsayilari, Sporda Oznel Iyi Olus alt boyutu igin .89,
Sporda Sosyal Iyi Olus alt boyutu i¢in .88 ve Sporda Psikolojik Iyi Olus alt boyutu icin ise .90 olarak hesaplanmistir. 6’1
Likert tipindeki 6l¢ekten (0=Hig¢bir zaman, 5=Her giin), tersten kodlanana madde bulunmamakta ve alinacak toplam puan
0-70 arasinda degismektedir. Bununla birlikte SRSS-KF’nin {i¢ alt boyutunun yasam kalitesi, sosyal iglev, duygusal rol
islevi, ruh saglig1 ve zindelik ile pozitif yonde iligkili oldugu bulgulanmistir (Foster ve Chow, 2019).

Ruh saghgy siirekliligi-kisa formu (RSS-KF): Orijinali Keyes ve arkadaslar1 (2008) tarafindan gelistirilmis
Tiirkgeye uyarlamasi ise Demirci ve Akin (2015) tarafindan yapilmis 6lgek 14 madde ve Duygusal, Sosyal, Psikolojik 1yi
Olma olmak iizere {i¢ alt boyuttan olugsmaktadir. 6’1 Likert tipindeki dl¢ekten (0=Hicbir zaman, 5=Her giin) alinacak
puan 0-70 arasinda degismektedir. Tersten kodlanan madde bulunmamaktadir. Olgegin Cronbach’s alpha i¢ tutarlilik kat
sayilar;; Duygusal Iyi Olma=.84, Sosyal lyi Olma=.78, Psikolojik Iyi Olma=.85 ve dlcegin tamamu icin .90 olarak
hesaplanmistir. RSS-KF ile psikolojik iyi olma arasinda pozitif yonde anlamli bir iliski oldugunu bulgulamislardir

(r=.634, p<.01) (Demirci ve Akin, 2015).

Verilerin Toplanmasi: Arastirmada kullanilan tiim veriler Google Formlar araciligi ile toplanmistir. Arastirma,
katilimecilardan onaylar1 alinarak gerceklestirilmistir ve etik onayr Gazi Universitesi Etik Komisyonu tarafindan

verilmigtir.
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Verilerin Analizi: Verilerin analizinde SPSS (Versiyon 25) ve SPSS Amos (Versiyon 24) programlar1 kullanilmustir.
Yap1 gecerligini test etmek amaciyla Dogrulayict Faktdr Analizi (DFA) kullanilmis ve 14 madde i¢in iki farklit model (tek
faktorlii ve {i¢ faktorlii) test edilmistir (Tablo 1). Olgegin i¢ tutarhgina kamt saglamak amaciyla; madde toplam

korelasyonu, iki yarim test giivenirligi, Cronbach’s alpha i¢ tutarlik katsayisi ve test-tekrar test sonuglar1 incelenmistir.

Olgegin Tiirkce’ye Cevrilmesi: SRSS-KF nin Tiirkceye uyarlama izni elektronik posta yoluyla orijinal formun
yazarlarindan (Foster ve Chow, 2019) almmustir. Ingilizce form &ncelikle bes ayri dil uzmam tarafindan Tiirkgeye
¢evrilmis ve arastirmaci tarafindan g¢eviriler incelenerek tek bir Tiirk¢e form olusturulmustur. Ardindan, Tiirk¢e form ti¢
farkl1 dil uzmani tarafindan Ingilizce’ye ¢evrilmistir. Arastirmaci tarafindan ceviriler incelenmis ve tek bir Ingilizce form
olusturularak orijinal 6lgekle karsilagtiritlmistir. Gerekli goriilen diizeltmeler yapildiktan sonra spor bilimleri alanindan ti¢
ayr1 uzman Tiirkce ve Ingilizce formu aym anda degerlendirmislerdir. Yapilan yiiz yiize goriismeler sonucunda gerekli

diizeltmeler yapilmig ve taslak nihai Tiirk¢e forma ulagilmistir.

Goriiniig gecerligi: Goriiniis gegerligindeki temel amag, 6lgme aracinda yer alan maddelerin Sl¢iilmeye calisilan
ozelligi yansitip yansitmadigini sinamaktir (Hardesty ve Bearden, 2004). Bu bir uzman goriisii aracilig1 ile olabilecegi
gibi katilimer goriisiine dayali olarak da yapilabilir (Allen ve Yen, 2001, s. 96). Goriiniis gecerligi kapsaminda katilime1
goriislerinin daha gercekei oldugu disiintildigiinden (Lyons-Thomas, 2014) sesli diisiin teknigi (Fonteyn ve dig., 1993)
protokolii katilimcilara uygulanmustir. Bu dogrultuda, Gazi Universitesi Spor Bilimleri Fakiiltesinde 6grenim goren 24
sporcu ile goriismeler yapilmistir. Sporcular, dlgek maddelerinden yaptiklari ¢ikarimlart ifade etmisler ve daha iyi
anlagilabilirlige iliskin onerilerde bulunmuslardir. Sporculardan gelen geri bildirimler neticesinde 6l¢ek maddelerinde

bazi kii¢tik degisiklikler yapilarak maddelerden benzer ¢ikarimlar yapilmasi hedeflenmistir.

Yapi gecerligi: Yap1 gecerligi amaciyla kullanillan DFA uyum iyiligi indeks araliklari su sekilde
degerlendirilmistir; 0 < ¢%/df< 2 iyi uyum, 2 < ¥?/df <3 kabul edilebilir uyum, 0 < SRMR < .05 iyi uyum, 05 < SRMR<
.10 kabul edilebilir uyum, 0 < RMSEA < .05 iyi uyum, .05 < RMSEA< .08 kabul edilebilir uyum,.95 < NFI < 1.00 iyi
uyum, .90 < NFI < .95 kabul edilebilir uyum, 90 < AGFI < 1.00 iyi uyum, .85 < AGFI < .90 kabul edilebilir uyum
(Schermelleh-Engel ve dig., 2003), .95 < CFI < 1.00 iyi uyum, 90 < CFI < .95 kabul edilebilir uyum (Hu ve Bentler, 1999;
McDonald ve Ho, 2002).

Giivenirlik: Giivenirlik kapsaminda degerlendirilen korelasyon araliklari su sekilde belirlenmistir; .10-.39 zayif
korelasyon, .40-.69 orta korelasyon, .70-.89 giiclii korelasyon ve .90-1 ¢ok gii¢lii korelasyon (Schober, Boer ve Schwarte,
2018). Cronbach’s alpha i¢ tutarlik katsayisinin .76-.95 arasinda olmasi dlgegin oldukga giivenilir olduguna isaret
ettiginden dolay1 (Taber, 2018) bu aralik giivenirlik aralig1 olarak belirlenmistir. Iki yarim test giivenirligi, Cronbach’s
alpha i¢ tutarlik katsayisi ile benzer sekilde yorumlanarak .70’in tizerinde olmasi beklenmektedir (Allen, 2017, s.1421).
Bununla birlikte, test tekrar test giivenirligi amaciyla kullanilan sinif i¢i korelasyon (ICC) degerlerinde ise .5’ten kiigiik
ICC zayif giivenirligi, .5 ve .75 arasindaki ICC orta giivenirligi, .75 ve .9 arasindaki ICC iyi giivenirligi, .9’dan biiyiik

ICC ise mitkemmel giivenirligi temsil etmektedir (Koo ve Li, 2016).
BULGULAR

Dogrulayic1 Faktor Analizine Ait Bulgular: Tek faktorlii modelin (Model 1: SRSS-KF) sonucunda y?/df=5.104
olarak bulgulanmistir. SRMR=.067 uyum iyiligi indeksi disinda diger uyum iyiligi indekslerinin yetersiz oldugu
gorilmiistiir (RMSEA=.127, CFI=.838, AGFI=.728, NFI=.807) Orijinal 6l¢gek formuyla ayni sekilde ii¢ faktorlii modelde
ise (Model 2: Sporda Oznel Iyi Olus, Sporda Sosyal Iyi Olus, Sporda Psikolojik Iyi Olus) biitiin uyum iyiligi indeksleri
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iyi uyum ya da kabul edilebilir araliktadir (y?/df=2.764, SRMR=.055, RMSEA=.083, CFI=.936, AGFI=.850, NF1=.904).
Bu sebeple tek faktorlii Model 1 reddedilirken ii¢ faktorliit Model 2 kabul edilmistir.

Tablo 1
Olgege Ait Uyum Iyiligi Degerleri
Uyum Olgiimleri iyi Uyum Kabul Edilebilir Uyum SRSS-KF Uyum
_ y2ldf 0 <y¥df<2 2 <y?df<3 5.104 Yetersiz
- 393,219/77
! SRMR 0 <SRMR < .05 .05 <SRMR< .10 .067 Kabul edilebilir
8 z RMSEA 0 <RMSEA <.05 .05 <RMSEA< .08 127 Yetersiz
P CFI 95 <CFI<1.00 90 <CFI<.95 .838 Yetersiz
= AGFI .90 < AGFI < 1.00 .85 <AGFI<.90 728 Yetersiz
NFI .95 <NFI<1.00 90 <NFI<.95 .807 Yetersiz
Uyum Ol¢iimleri iyi Uyum Kabul Edilebilir Uyum SRSS-KF Uyum
_ yldf 0 <y?/df<2 2 <x¥df<3 2.764 Iyi uyum
j ,é‘ 196,218/71 '
w < SRMR 0 <SRMR <.05 .05 <SRMR<.10 .055 Iyi uyum
o= RMSEA 0 <RMSEA < .05 .05 < RMSEA< .08 083 Kabul edilebilir
=2 CFI 95 <CFI<1.00 90 <CFI<.95 .936 Kabul edilebilir
AGFI .90 < AGFI <£1.00 .85 < AGFI <.90 .850 Kabul edilebilir
NFI 95 <NFI<1.00 .90 <NFI<.95 .904 Kabul edilebilir

y?/df=Ki kare/Serbestlik derecesi, SRMR= Standartlastirilmis Ortalama Hatalarin Karekokii, RMSEA=Yaklagik Hatalarin Ortalama
Karekokii, CFI=Karsilastirmali Uyum Indeksi, AGFI=Diizeltilmis Uyum Indeksi, NFI=Normlastirilmis Uyum Indeksi, SRSS-
KF=Sporcu Ruh Saglig: Siirekliligi Kisa Formu

Ug faktorlii modele ait dogrulayici faktor analizi path diyagraminda (Sekil 1) standardize madde faktér yiik degerleri
57-.86 arasindadir. Model uyum iyiligi degerlerini yakalamak amaciyla, 6lgegin kuramsal ¢ercevesi de dikkate alinarak

ti¢ farkli kovaryans ¢izilmistir (6-8, 11-12 ve 11-14).

Sekil 1
SRSS-KF'ye Ait DFA Path Diyagrami

Oznel lyi

lyi Olug
72

-37
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Benzer Olcek Gecerligine Ait Bulgular: SRSS-KF ve RSS-KF &lgekleri arasinda .671 diizeyinde bir iliski vardir.
SRSS-KF 6znel iyi olus alt 6lgegi ile RSS-KF duygusal iyi olus alt 6lgegi arasinda .539 diizeyinde, SRSS-KF sosyal iyi
olus alt 6lcegi ile RSS-KF sosyal iyi olus alt 6l¢egi arasinda .631 diizeyinde, SRSS-KF psikolojik iyi olus alt 6lcegi ile
RSS-KF psikolojik iyi olus alt dlcegi arasinda .633 diizeyinde iliski oldugu goriilmiistiir (Tablo 2). Tiim iliskiler p<.01

diizeyinde anlamlilik gdstermistir.

Tablo 2

Sporcu Ruh Saghg Siirekliligi-Kisa Form u ile Ruh Saghg: Siirekliligi-Kisa Form'u Arasindaki Iliskiye Ait Korelasyon
Tablosu

Degisken 1 2 3 4 5 6 7 8
1. SRSS-KF Oi0 1

2. SRSS-KF SiO .7165** 1

3. SRSS-KF PiO 702%* .813** 1

4. SRSS-KF Genel 857** 951> .932%* 1

5. RSS-KF DiO .539** A97** 462%* .533** 1

6. RSS-KF SIO 532** 631** .626** .626** JI5T7** 1

7. RSS-KF PIO .538** .564** .633** .633** B77** J17F* 1

8. RSS-KF Genel .593** 637** 671** 671** .869** 934**  .892** 1

**p<.01, SRSS-KF OI0=Sporcu Ruh Saghig Siirekliligi-Kisa Formu Oznel Iyi Olus, SRSS-KF SIO= Sporcu Ruh Saghig Siirekliligi-
Kisa Formu Sosyal Iyi Olus, SRSS-KF PiO= Sporcu Ruh Saglig1 Siirekliligi-Kisa Formu Psikolojik Iyi Olus, RSS-KF DiO=Ruh
Saglig Siirekliligi-Kisa Formu Duygusal Iyi Olus, RSS-KF SiO= Ruh Saglig Siirekliligi-Kisa Formu Sosyal Iyi Olus, RSS-KF PiO=
Ruh Saghg Siirekliligi-Kisa Formu Psikolojik Iyi Olus

Giivenirlige Ait Bulgular: Madde toplam korelasyonlar1 .568-.766 arasinda (Tablo 3) ve Spearman-Brown iki yarim
test korelasyonu ise .866°dir. Olcegin geneli icin Cronbach’s alpha i¢ tutarlik katsayis1 .922, Sporda Oznel Iyi Olus alt
olgegi icin a=.833, Sporda Sosyal Iyi Olus alt dlgegi icin a=.840 ve Sporda Psikolojik Iyi Olus alt 6lcegi icin 0=.857

olarak hesaplanmustir.

Tablo 3
SRSSS-KF’nin Madde Toplam Korelasyon Degerleri

Madde Toplam

Maddeler
Korelasyonu
1. Mutlu hissettim. .589
2. Bu spora karsi ilgili oldugumu hissettim. .657
3. Memnun hissettim. .688
4. Takimima veya i¢inde bulundugum spor camiasina katkida bulunacak bir seyler .638
yaptigimi hissettim.
5. Takimima veya iginde bulundugum spor camiasina ait oldugumu hissettim. .766
6. Takimimin veya i¢inde bulundugum spor camiasinin tiim katilimeilar i¢in iyi bir 712
ortam oldugunu hissettim.
7. Spor ortamimdaki kisilerin esasinda iyi olduklarini hissettim. .655
8. Yaptigim sporun mantikli sekilde organize edildigini hissettim. .568
9. Sporcu kisiligimin birgok yoniinii sevdigimi hissettim. .637
10. Yaptigim sporun giindelik sorumluluklarini yerine getirmede basarili oldugumu 587
hissettim.
11. Spor ortamimdaki diger insanlarla samimi ve gilivene dayal bir iligkim .693
oldugunu hissettim.
12. Spor deneyimlerimin beni gelismeye ve daha iyi bir insan olmaya tesvik ettigini .685
hissettim.
13. Fikir ve goriislerimi diisiinmede ya da spor ortamimdaki diger insanlara ifade .705
etmede kendime giivendigimi hissettim.
14. Yaptigim sporda bir yon ve amacim oldugunu hissettim. .623
n=254, p<.001
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Test Tekrar Test Giivenirligine Ait Bulgular: ki hafta arayla yanitlanan SRSS-KF’ye ait iki yonlii karma model

ve mutlak uyum tanimi kullanilarak elde edilen smif i¢i korelasyon katsayilari su sekildedir; SRSS-KF geneli i¢in
ICC=.945 (F(21,22)=18,088, p<.001; %95 giiven araligi=.869-.977), Sporda Oznel lyi Olus alt dlgegine ICC=.848
(F(21,22)=6,566, p<.001; %95 giiven araligi=.639-.936), Sporda Sosyal Iyi Olus alt &lgegine ait 1CC=.950
(F(21,22)=20,017, p<.001; %95 giiven arahgi=.881-.979), Sporda Psikolojik Iyi Olus &lgegine ait 1CC=.917
(F(21,22)=12,107, p<.001; %95 giiven araligi=.804-.965).

TARTISMA

Bu ¢alismanin amaci, Foster ve Chow (2019) tarafindan gelistirilmis olan Sporcu Ruh Saghgi Siirekliligi-Kisa

Formu’nu Tiirkgeye uyarlamak ve psikometrik 6zelliklerini incelemektir.

DFA, tek faktorlii Model 1 (SRSS-KF) ve ii¢ faktorlii Model 2 (Sporda Oznel lyi Olus, Sporda Sosyal Iyi Olus, Sporda
Psikolojik Iyi Olus) ile test edilmistir. Model 1’e ait uyum iyiligi indekslerinin biiyikk cogunlugu uygun aralikta
bulunmadigindan reddedilmistir (Hu ve Bentler, 1999; McDonald ve Ho, 2002; Schermelleh-Engel ve dig., 2003). Uc
faktorlii Model 2’ye ait uyum iyiligi indekslerinin kabul edilebilir ya da iyi uyum araliginda oldugu goriilmiistiir (Hu ve
Bentler, 1999; McDonald ve Ho, 2002; Schermelleh-Engel ve dig., 2003). Benzer sekilde, orijinal dlgekte de li¢ faktorli
modelin yeterli uyum iyiligi indekslerine sahip oldugu belirtilmistir (Foster ve Chow, 2019). Olgegin Italyan sporcular
icin uyarlanmis versiyonunda da uyum iyiligi indeksleri ¢ok iyi olarak raporlanmistir (Bertollo ve dig., 2021). SRSS-
KF’ye ait madde faktor yiiklerinin .32’nin iizerinde oldugu goriilmiistiir (.57-.86). Nitekim, maddelere ait faktor yiikiiniin
.32 ve iistiinde olmasinin uygun oldugu diisiiniilmektedir (Tabachnick ve Fidell, 2007, s. 646). Olgegin orijinal formunda
da faktor yiik degerlerinin .32 nin iizerinde oldugu raporlanmistir (.693-.870) (Foster ve Chow, 2019).

Benzer olgek gegerligi calismasina, orijinal dlgekte de kullanilan (Foster ve Chow, 2019) RSS-KF dahil edilmistir.
SRSS-KF ve RSS-KF, sporda 6znel iyi olus ve genel duygusal iyi olus, sporda sosyal iyi olus ve genel sosyal iyi olus,
sporda psikolojik iyi olug ve genel psikolojik iyi olus arasindaki iligkiler orta diizeyde olarak yorumlanabilir (Schober ve
dig., 2018). Orijinal 6lgekte de benzer sekilde SRSS-KF ile RSS-KF’nin eslesen alt boyutlarimin (6znel iyi olus, sosyal
iyi olus ve psikolojik iyi olus) pozitif yonde orta diizeyde iliskili oldugu goriilmiistiir (Foster ve Chow, 2019). Bu sonug,
SRSS-KF’nin RSS-KF’de oldugu gibi ruh saglig siirekliligini 6lgmeye hizmet ettigine isaret etmektedir. Madde toplam
korelasyonlar1 (.568-.766) orta ve giiclii diizeyde olarak yorumlanabilir (Schober ve dig., 2018). Madde toplam
korelasyonun .30 ve iizerinde, pozitif yonde ve yiiksek diizeyde olmasi maddelerin benzer davranislari dlgtiigiine isaret
etmektedir (Biyiikoztiirk, 2020, s.183). Spearman-Brown iki yarim test korelasyonu sonucunun (.866) oldukea yiiksek
oldugu soylenebilir (Allen, 2017, s.1421; Taber, 2018). Hem 6l¢egin geneli hem de alt boyutlarina ait Cronbach’s alpha
i¢ tutarlik katsayilart (.833-.922 arasinda) oldukga yiiksek olarak yorumlanabilir (Taber, 2018). Benzer sekilde, hem
dlgegin orijinalinde (.88-90 arasinda) (Foster ve Chow, 2019), hem de Italyan sporculara uyarlandig1 calismada (.85-.93
arasinda) (Bertollo ve dig., 2021) alt boyutlarin ve 6l¢egin genelinin i¢ tutarlik kat sayilart olduk¢a yiiksek olarak
raporlanmustir. Iki hafta aralikli olarak uygulanan test-tekrar test sonucunda SRSS-KF’nin genelinin, Sporda Sosyal Iyi
Olus alt 6lgeginin ve Sporda Psikolojik Iyi Olus alt dlgeginin simf ici korelasyon katsayilari mitkemmel, Sporda Oznel
Iyi Olus alt dlgeginin simif igi korelasyon katsayisi ise iyi olarak yorumlanabilir (Koo ve Li, 2016). Bu sonug da 6lgegin

zamana karsi tutarligina destek saglayarak giivenirligini artirmaktadir.

Tiim bu bulgularla birlikte, bu arastirma baz1 smirliliklara sahiptir. Oncelikle, veriler ¢evrimici platformda ve COVID-
19 pandemi doneminde toplanmistir. Pandemi doneminin katilimcilarin ruh sagligi siirekliligini etkilemis olmasi

muhtemeldir. Amagh rnekleme yontemi kullanilarak ulasilan arastirma grubunu sadece Gazi Universitesi Spor Bilimleri
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Fakiiltesindeki sporcu 6grencilerin olusturmasi da diger bir sinirlilik olarak degerlendirilebilir. Faktdr analizi ve benzer
Olcek gecerligine dahil edilen kadin ve erkek sporcu orani nispeten daha dengeli olsa da test tekrar test giivenirligine dahil
edilen kadin sporcularin erkek sporculardan daha fazla olmasi arastirmanin bir bagka sinirlihiidir. leriki aragtirmalarda
iiniversite 6grencisi olmayan erigkin sporcularin galismaya rastgele érnekleme yontemiyle ve yiiz yilize dahil edilmesi

sonuglarin genellenebilirligine katki saglayacaktir.
SONUC ve ONERILER

Sonug olarak, 14 madde ve ii¢ alt boyuttan olusan SRSS-KF’nin gegerli ve giivenilir bir dlgme araci oldugu
goriilmiistiir. Ortalama puan ile hesaplanan 6’l1 Likert tipindeki SRSS-KF’de (0=Hicbir zaman, 5=Her giin) tersten
kodlanan madde bulunmamaktadir. Olgekten aliabilecek en diisiik puan 0, en yiiksek puan ise 70’tir. Artan puanlar,
sporcularda 6znel, psikolojik ve sosyal iyi olusun (ruh sagh@: siirekliligi) arttigina isaret etmektedir. Olgegin yanitlama
siiresinin kisa olmas1 6nemli bir avantaj olarak degerlendirilebilir. Olgek, sporcu ruh saghig siirekliligi konusunda
arastirma yapmak isteyen arastirmacilar icin 6énemli bir boslugu dolduracaktir. Bununla birlikte spor psikologlarinin,
sporcularin iyi oluslart konusunda fikir edinebilmeleri igin yardimei bir arag olabilir. Sporculara sezon 6ncesinde, sezonda
ya da sezon sonrasinda 6l¢egin uygulanmasi spora katilim ile iyi olus arasindaki baglantinin anlasilabilmesi agisindan

onemli olabilir.
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