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Bu calismanin amaci, Sporda Gegisken Bellek Sistemi Olgegi’nin (Transactive Memory Systems
Scale in Sport) Turkge versiyonunun psikometrik 6zelliklerini incelemektir. Sporda Gegisken
Bellek Sistemi Olcegi uzmanlasma, glivenirlik ve koordinasyon olmak izere 3 alt boyuttan ve
13 maddeden olusmakta ve yedili Likert tipinde puanlanmaktadir. Kesitsel tarama modelinin
kullanildigi bu galisma, farkli spor dallar, yas ve lig dlizeylerinden 108 kadin (x=22.2+5.05) ve
125 erkek (x=23.1+6.03) sporcunun yer aldigi toplam 233 kisilik (x=22.645.61) bir 6rneklem
Uzerinde gergeklestirilmistir. Veriler, spor kulUplerine ait ¢alisma alanlarinda toplanmistir.
Olgegin yapi gecerligi, birinci ve ikinci diizey dogrulayici faktdr analizi kullanilarak
degerlendirilmistir. Yakinsak gegerlik, Ortalama Agiklanan Varyans (AVE) ve Birlesik GUvenirlik
katsayisi (CR) kullanilarak incelenmistir. Ayrisim gegerligi, Heterotrait-Monotrait (HTMT)
oranlari incelenerek belirlenmistir. Olgek maddelerinin ayirt ediciligini belirleyebilmek
amaclyla diizeltilmis madde toplam korelasyonlarindan yararlaniimistir. Olgegin giivenirligi
Cronbach Alpha ve McDonalds’s Omega katsayilari kullanilarak degerlendirilmistir.
Dogrulayici faktor analizi sonucunda elde edilen uyum iyiligi degerleri, kabul edilebilir
diizeyde model-veri uyumunu géstermektedir (x%/df=1.70; CFI=.956; TLI=.944; RMSEA=.065;
SRMR=.054). AVE, CR ve HTMT degerleri dogrultusunda 6lcegin yakinsak gegerlik ve ayrisim
gecerligine iligkin yeterli kanitlar elde edilmistir. Olcekten elde edilen giivenirlik katsayilari .77
ve .90 araligindadir. Olgegin Tirkge versiyonunun orijinal formda yer alan birinci diizeyde (g,
ikinci diizeyde tek faktorli yapisini destekledigi gérilmistir. Olcege iliskin iki madde, faktoér
yuklerini karsilamadiklari icin 6lcim modelinden cikarilmistir. Sporda Gecisken Bellek Sistemi
Olgegi Turkce versiyonunun Tirk sporculardan olusan érneklem (izerinde gecerli ve giivenilir
bir 6lciim araci olarak spor ve egzersiz psikolojisi alaninda kullanilabilmesine iliskin yeterli
ampirik kanitin saglandig ifade edilebilir.

Anahtar Kelimeler: Gegisken bellek, Spor, Takim, Takim bilisi

ABSTRACT

The aim of this study is to investigate the psychometric properties of the Turkish version of
the Transactive Memory Systems Scale in Sport. The scale comprises 13 items measured on
a 7-point Likert scale and reflects 3 subdimensions of Transactive Memory Systems:
specialization, reliability, and coordination. The study was conducted on a sample of 233
athletes (x=22.65+.61), including 108 females (x=22.2+5.05) and 125 males (x=23.116.03)
from different sports, ages, and levels. Data was collected at the training fields of the sports
clubs and a cross-sectional research design was employed. In the analysis phase of the data
gathered, first and second order confirmatory factor analysis was performed for construct
validity. Convergent validity of the scale was evaluated by analyzing Average Variance
Extracted (AVE) and Composite Reliability (CR) coefficients. Divergent validity was assessed
through Heterotrait-Monotrait (HTMT) ratios. The discrimination of the scale items was
evaluated via corrected item-total correlations. For the scale’s reliability, Cronbach Alpha
and McDonald’s Omega coefficients were computed. Results revealed that the goodness of
fit indexes obtained from the confirmatory factor analysis indicates acceptable model-data
fit (x2/df=1.70; CFI=.956; TLI=.944; RMSEA=.065; SRMR=.054). AVE, CR, and HTMT scores
provided adequate support for the convergent and divergent validity. Reliability coefficients
vary between .77-. 90. The Turkish version of the scale has supported the three first order
and one second order factor structure likewise the original form. Two items were removed
from the measurement model as they did not meet the criteria for factor loadings. Results
have provided empirical support that the Turkish version of the Transactive Memory
Systems Scale in Sport is a valid and reliable measurement tool and can be used in the field
of Sport and Exercise Psychology.

Keywords: Transactive memory, Sports, Team, Team cognition
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GIRIS

Grup ya da takim temelli topluluklar, grup iiyelerinin 6zellestikleri alandaki bilgi ve deneyimlerini bir araya
getirerek rekabetgi ortamlarda etkili performanslar géstermeyi ve avantaj saglamay1 amaglar (Argote ve Ingram, 2000;
Kozlowski ve Bell, 2012; McEwan ve Beauchamp, 2014). Takimlarin karakteristik 6zellikleri, liderlik yapisi, takim igci
dayanigsma ve rollerin dagilimi gibi farkli unsurlar takimin etkililigini belirler (Mathieu ve dig., 2019). Takimlarin etkili
bir performans sergilemesini saglayan énemli unsurlardan birisi de bilissel siiregler olarak ifade edilmektedir (Cooke ve
dig., 2024; Cooke ve dig., 2007). Biligsel siirecler (6rnegin diisiinme, 6grenme, problem ¢ézme vb.), bireylerin ¢evresinde
var olan uyaranlar1 yorumlayarak davraniglarmin temelini olusturan zihinsel yapilardir (Frith ve Frith, 2007). Bireyler,
ortak hedefler dogrultusunda bir araya geldiklerinde dayanmisma gosterebilir ve bireysel bilgi ve deneyimlerini
paylasabilir. Bu birlesim, yalnizca bireysel diizeyde bilisi degil, ayn1 zamanda takim diizeyinde de bilissel yapiy1
olusturur. Takim diizeyinde biligsel siiregler, takim igerisinde olusan ve organize edilen kolektif bilgi birikiminin yan

sira liyeler arasinda olusan ortak anlayis1 temsil eder (Wegner, 1986).

Takimlara iligkin biligsel siiregler, bireysel siire¢lerde oldugu gibi, takim olarak grenmeyi, planlamay1, problem
¢Ozmeyi, hatirlamayi, tasarlamay1 ve iginde bulunulan durumu degerlendirerek takim diizeyinde uygun davranis
Oriintiilerini sergilemeyi miimkiin kilan yapilardir (Cooke ve dig., 2013). Takimlarda gelisen kolektif biligsel yapinin
dinamiklerini anlamak icin sosyal bilissel yaklasima dayal1 farkli kuramsal cergeveler gelistirilmistir. Ornegin Paylasilan
Zihinsel Modeller (shared mental models-SMMS), takimin géreve dair sahip oldugu ortak anlayisi yansitir (Klimoski ve
Mohammed, 1994). Bir diger kuramsal ¢erceve olan Kolektif Zihin (collective mind), bireylerin birbirlerine bagl bir
bigimde karmasik sosyal sistemler igerisinde olusturduklar ortak bilinci ifade eder (Weick ve Roberts, 1993). Ortak
Gorev Anlayis1 (shared-task understanding) ise takim tiyeleri arasinda paylasilan ve takimin gorevleri, stratejileri ya da
hedefleri hakkinda olusturulan ortak bilgi birikimini temsil eder (He ve dig., 2007). Bu kuramsal yaklagimlarin ortak
noktasi, takim iiyeleri arasindaki biligsel yapilarin uyumu ve farkliliklarmin takim performansini nasil etkiledigine

odaklanmalaridir (Park, 2003; Williamson ve Cox, 2013).

Takim diizeyinde ve bireysel diizeyde biligsel yapilarin benzerligi, kolektif eylemlerin etkili bir sekilde
gerceklestirilmesinde kolaylastirict etkiye sahiptir. Buna karsin, biligsel yapilar arasindaki farkliliklar iiyelerin karar
verme, durum analizi ve planlama siireglerinde kendine 6zgii yaklagimlar gelistirmelerine olanak tamyarak bu siire¢lerin
etkililigini artirabilir (Park, 2003). Farkl1 yaklasimlar bir araya getirebilmek ve kavramsal agiklig1 saglayabilmek adina
paylasilan bilis (shared cognitions), takim iiyelerinin tamammin sahip oldugu ortak anlayis1 yansitir (Park, 2003). Ote
yandan takimlar, liyelerinin gorevde uzmanlasmalarmi gerektiren yapilardir ve her iiye kendi rol ve sorumluluklar
dahilinde 6zellesen bilgi ve tecriibeye sahiptir. Bu dogrultuda dagitilmis bilis, takim diyelerinin uzmanlastiklari alanda

sahip olduklan kendilerine 6zgii bilgi ve tecriibeyi yansitan biligsel siiregler olarak tanimlanmaktadir (Park, 2003).

Bu noktada Gegisken Bellek Sistemi, takim igerisinde paylasilan bilis ve dagitilmis bilisin birlikte olusturdugu
bilgi havuzunu kullanarak takimin koordinasyonuna katki saglayan ve optimal performansina ulasabilmesine yardime1
olan ortak biligsel yapiy1 temsil eder. Wegner’in (1986) Gegisken Bellek Sistemi, ortak hedefler dogrultusunda takim
igerisinde yerlesik halde bulunan bilgi ve uzmanhgm diger iiyeler tarafindan Ggrenilmesi ve koordinasyonunun
saglanmasinda takim {iyelerinin nasil bir yol izledigini ve gruplardaki kolektif bilisi agiklar. Gegigsken bellek, takim
igerisinde paylasilan bilginin kodlandig1, saklandig1 ve ihtiya¢ duyuldugunda geri cagirildigi, gruptaki iiyelerin kimin ne
bildigine ya da ne tiirde 6zellesmis bir bilgiye sahip olduguna dair farkindaligini yansitan kolektif bir sistemdir (Jackson
ve Moreland, 2009; Sanchez-Manzanares ve dig., 2006; Wegner ve dig., 1991). Bu kolektif hafiza sistemi takim
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iiyelerinin birbirlerinin sahip oldugu bilgi, tecriibe, ilgi, beceri ve yeteneklerini 6grenmesiyle gelisir (Sénchez-
Manzanares ve dig., 2006). Diger bir ifadeyle takim tiyeleri arasinda gergeklesen etkili iletisim, etkilesimin bir sonucu
olarak ortaya cikar. Uyelerin duygu ve diisiincelerinin birbirlerinden etkilenmesi yoluyla birbirleri ile benzesen ve

farklilasan yonlerine dair artan farkindaliklan gegisken bellegin gelisimini destekler (Innami, 1992; Wegner, 1986).

Gegigken Bellek Sistemi, paylasilan zihinsel modeller ya da ortak gorev anlayisi gibi kavramsal ¢ercevelerden
icerdigi bilginin miktanyla farklilagir. Diger yaklagimlar takim hedefleri, stratejileri, inanglar ve 6ncelikler gibi unsurlart
da degerlendirirken, Gegisken Bellek Sistemi, yalnizca takim igindeki bireylerin hangi tiir bilgilere sahip olduguna dair
ortak bir anlayisin gelistirilmesini hedefler (Ren ve Argote, 2011). Karmasik gorevlerde, sadece bir {iyenin tiim ipuglarma
sahip olmas1 verimliligi diisiirebilir. Ancak goérevin farkli bdlimlerinde farkli bireylerin kendi uzmanliklari dogrultusunda
sorumluluk almasi takim performansini artirir (Park, 2003). Gegisken bellek, farkl bilgi ve deneyimlerin birlesimiyle
olusan kolektif biligsel yap1 dogrultusunda, iiyelerin ihtiyag¢ duydugu 6zel bilgiye daha etkili ve daha hizli bir sekilde
ulagabilmesini ya da karsilan yeni durum karsisinda gerekli ipuglarinin en kisa yoldan dogru kisiye ulastirilmasini

miimkiin hale getirir (Wegner, 1986; Wegner ve dig., 1991).

Gegisken Bellek Sistemi, uzmanlagma, giivenirlik ve koordinasyon olmak iizere ii¢ boyuttan olusmaktadir
(Moreland ve dig., 2002). Uzmanlagsma, her bir takim iiyesinin sahip oldugu bilgi ve becerileri ile takima 6zgii olusan
kolektif bilgi havuzunda yer alan bilginin ¢esitliligini ifade etmektedir. Takimin her oyuncusu bulundugu pozisyon ya da
tistlendigi rol ozelinde bir dizi islevsellige sahiptir. Takim olarak gerceklestirilen eylemler oncesinde iiyelerin
uzmanliklar1 dogrultusunda net olarak yapilandirilmis bilgi ag1, takimin optimal performans sergileyebilmesini ve etkili
karar verme siirecini destekler (Bourbousson ve dig., 2010; Leo ve dig., 2018; Reimer ve dig., 2006). Serbest vuruslar
sirasinda hangi oyuncularin barajda yer alacagi, hiicum edilen komer atislarinda hangi oyuncularin ceza sahasi iginde
olacagi ya da hangi oyuncunun atigi kullanacagi ve hizli hiicumlarin hangi kanattan gerceklesecegi gibi durumlar,

takimlarda var olan kolektif hafizada uzmanlagsmanin kullaniminda 6rnekler olarak ifade edilebilir.

Giivenilirlik, takim tiyeleri arasinda karsilikli olusan ve bir diger takim iiyesinin bilgi ve becerilerine olan gliveni
ifade eder. Eger bir takim iiyesi diger {iyelerin cabasina, verdikleri kararlara ya da roliine 6zgii sorumluluklarini yerine
getirecegine tam olarak glivenmiyorsa bu durum takimin eylemlerini olumsuz etkileyerek ¢aba ve kaynaklarin bosa
harcanmasina neden olabilir (Reimer ve dig., 2006). Ornegin; futbolda bir savunma oyuncusu, hizli hiicum firsat:
yakaladiginda avantajli bir pozisyonda olan ancak bilgi ve becerilerine dair siiphe duydugu takim arkadasini tercih etmek
yerine topu bir diger takim arkadasina aktarabilir. Bu durum yakalanan firsatin zorlastinlmasma hatta
degerlendirilememesine sebep olabilir. Bu sebeple, gecisken bellegin bir boyutu olarak takim tiyelerinin birbirlerinin
gorev ve sorumluluklarini gergeklestirebileceklerine olan giiveni, Gegisken Bellek Sistemi {izerinde etkilidir (Leo ve dig.,
2018).

Gegisken Bellek Sisteminin son boyutu olan koordinasyon, takimin sahip oldugu farkli bilgi ve becerilerin
belirlenen hedefler dogrultusunda bir araya getirilebilmesini ifade eder. Takim sporlarinda koordinasyon, saha igerisinde
bir dizi eylemin eszamanl ve uyumlu bir sekilde ortaya koyulmasi ile ilgilidir (Bourbousson ve dig., 2015; Eccles ve
Tran, 2012). Takimlarda koordinasyon planlama, gérev dagilimi, yardimlagma ya da iletisim olarak agik bir sekilde ortaya
cikabilecegi gibi takim iiyelerinin iletisim kurmadan yalnizca birbirlerinin eylemlerini gézlemleyerek olusturduklar
izlenimler dogrultusunda o6rtiik bir sekilde de ortaya ¢ikabilir (Rico ve dig., 2008). Sportif takimlar, saha i¢i agik iletigimin
her zaman miimkiin olmadig1 yapilardir; bu nedenle koordinasyonun saglanmasi i¢in igsel siirecler de 6nemlidir (Eccles

ve Tenenbaum, 2004). Takim igerisinde var olan biligsel yap1 ve bilginin etkin kullanimi iiyelerin birbirleriyle gérevler,
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eylemler ya da gereklilikler konusunda dogrudan iletisim kurmasa dahi olusturduklar 6ngoriiler sayesinde takim tiyeleri
arasinda gerekli koordinasyonun saglanmasina katki saglamaktadir (Rico ve dig., 2008). Gegisken bellek, koordinasyon
tizerindeki etkisini futboldaki duran top organizasyonlari ya da basketbolda bakmadan gerceklestirilen paslagsmalar gibi
orneklerle gosterir. Takimin performansini ve islevselligini en iyi diizeye ulastirmak yalnizca giivenilir bilginin var

olmasiyla degil ayn1 zamanda koordine bir sekilde kullanilabilmesiyle saglanabilir (Bourbousson ve dig., 2010).

Alanyazin incelendiginde spor ortaminda kolektif bilise iliskin 6l¢iim araglarinin sinirli oldugu goriilmektedir.
Spor takimlarinda paylasilan zihinsel modellerin dl¢iimiinii gerceklestirebilmek adina Gershgoren (2012), tarafindan
gelistirilen bir 6l¢iim araci bulunmaktadir. Paylasilan zihinsel modeller dl¢egi 50 madde ve 13 alt boyuttan olugsmaktadir.
Paylasilan zihinsel modeller 6l¢egine iliskin kavramsal yapi, takim iiyelerinin sahip oldugu 6zellesen bilgiyi ve bu
bilginin koordinasyonunun nasil ger¢eklestigini agiklamak konusunda yetersiz kalmaktadir. Ayrica madde sayisinin fazla
olusu da bir bagka smirlilik olarak degerlendirilebilir. Lewis (2003), organizasyonel alanda is gruplan tizerinde Gegisken
Bellek Sistemi’nin 6l¢iimiinii {i¢ alt boyuttan olusan (uzmanlagma, giivenirlik ve koordinasyon) on bes maddelik besli
Likert seklinde puanlanan 6lgekle gergeklestirmistir. Sporda Gegigsken Bellek Sisteminin dlgiimii ise Lewis (2003)
tarafindan gelistirilen 6l¢iim aracimin spora Leo ve digerleri (2018), tarafindan uyarlanmasi ile miimkiin hale gelmistir.
Sporda Gegisken Bellek Olcegi, kavramsal cercevesiyle benzer modellerden farkli olarak bireylerin sahip olduklart
Ozellesen bilgiyi ve takim igerisinde bu bilginin koordinasyonunun nasil gergeklestigine odaklanmaktadir. Bu sayede,
takimlarda agik/6rtiik koordinasyon, etkili karar alma ve takim islevselligi tizerine daha hizli ve ekonomik bilgi edinimini

miimkiin hale getirmektedir.

Olgegin farkh kiiltiirlerdeki uyarlamalari incelendiginde yalmzca Ispanyolca versiyonunun oldugu
goriilmektedir (Leo ve dig., 2018). Gegisken Bellek Sistemi iizerine spor ortamlarinda gergeklestirilen ¢aligsmalar, takim
igerisindeki etkili iletisimin Gegigsken Bellek Sistemi’nin olusumunu destekledigi ve Gegigsken Bellek Sisteminin kolektif
yeterlikle iliskili oldugunu vurgulamaktadir (Leo ve dig., 2023). Ek olarak, kolektif yeterligin, Gegisken Bellek Sistemi
ve takim performansi arasindaki iligkide aracilik rolii iistlendigi vurgulanmistir (Leo ve dig., 2023). Farkl bir ifadeyle,
Gegisken Bellek Sistemi, takimlarda kolektif yeterligi artiran bir etki gostermekte ve bu dogrultuda takim performansini
da olumlu yonde etkilemektedir. Leo ve digerleri (2019), baska bir ¢alismada, takim sarginhigi, gecisken bellek sistemi
ve kolektif yeterlik arasindaki iliskileri incelemislerdir. Calismanin sonuglari, Gegisken Bellek Sistemi’nin takim
sarginhig1 artirarak takim icerisindeki kolektif'yeterlik inancini olumlu yonde etkiledigi ve buna ek olarak Gegisken Bellek
Sistemi’nin olusumunda gorev sarginliginin daha biiyiik bir etkiye sahip oldugunu vurgulamaktadir. Ayrica takim

sarginhigimin Gegisken Bellek Sistemi ve kolektif yeterlik {izerindeki etkilerinin karsilikli olduguna dikkat ¢ekilmistir.

Yukarida verilen bilgiler 1s1ginda ulusal literatiirde spor takimlarinda kolektif bilise dair ¢alismalarin sinirli
oldugu goze carpmaktadir. Alanda goriilen bu boslugun doldurulmasi, ilerde gergeklestirilecek grup dinamikleri, sosyal
bilis ve kolektif bilis konulu ¢alismalarda arastirmacilara ve alanda ¢alisan uygulamacilara yon gostermesi ve onciiliik
etmesi nedeniyle 6nemlidir. Bu baglamda c¢aligmanin amaci, Lewis (2003) tarafindan gelistirilen ve Leo ve digerleri
tarafindan (2018) spor alanina uyarlanan Sporda Gecisken Bellek Sistemi Olcegi’nin Tiirkge uyarlamasini

gerceklestirmek ve psikometrik 6zelliklerini test etmektir.
YONTEM

Arastirma Deseni: Sporda Gegisken Bellek Sistemi Olgegi’nin psikometrik 6zelliklerinin test edilmesini
amaglayan bu caligmada arastirma deseni olarak kesitsel tarama modeli tercih edilmistir. Kesitsel tarama modelleri,

katilimcilardan tek bir zamanda veri elde edilerek gergeklestirilen ¢caligmalari kapsar (Biiyiikoztiirk, 2015).
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Katihmeilar: Calismanin katilimeilar, ana kiitleden ekonomik, hizli ve kolay 6rnekleme imkani tantyan kolayda
ornekleme yontemi kullanilarak belirlenmistir. Calismanin evreni, ulusal liglerde miicadele eden takimlarda yer alan ve
Tiirkge okudugunu anlama becerisine sahip tiim sporculan kapsamaktadir. Ancak bu ¢alisma farkli lig seviyelerinde ve
yas kategorilerinde miicadele eden futbol (n=80), voleybol (n=55), basketbol (n=20), hentbol (n=25) ve hokey (n=53)
takimlarinda yer alan sporculardan olugan 108 kadin (X,,5=22.245.05) ve 125 (Xy,s=23.1£6.03) erkek sporcunun yer aldigi
toplam 233 (Xy.s=22.6£5.61) kisilik bir 6meklem tizerinde gergeklestirilmistir. Dogrulayici faktor analizlerinde 6meklem
biiyiikliigiiniin, 6l¢ekte yer alan madde sayisinin 5-10 kat1 ya da 200’den fazla katilimcidan olusmasi gerektigi ifade
edilmektedir (Brown, 2015; Comrey ve Lee, 2013, s. 217). Bu baglamda ulagilan 233 kisilik 6rneklem sayisinin yeterli
oldugu ifade edilebilir.

Veri Toplama Araclan:

Kisisel bilgi formu: Calismanin katilimcilarinin demografik 6zelliklerini belirlemek amaciyla yas, cinsiyet, spor

branst, spor tecriibesi, haftalik antrenman saati ve antrenman sayisina iliskin sorularmin yer aldig1 bir form kullanilmustir.

Sporda Gegisken Bellek Sistemi Olgegi (Transactive Memory System Scale in Sport): Sporda Gegisken Bellek
Sistemi Olgegi (Transactive Memory System Scale in Sport), endiistri/orgiit psikolojisi alaninda Lewis (2003 ) tarafindan
gelistirilen 6lgegin Leo ve digerleri tarafindan (2018) spor ortamina uyarlanmis versiyonudur. Uzmanlagma, giivenirlik
ve koordinasyon olmak {izere ii¢ alt boyuttan ve on bes maddeden olusmaktadir. Her alt boyutta bes madde bulunmaktadir.
Olgek icerisinde ters puanlanan {ic madde bulunmaktadir. Olgegin spora uyarlama calismasina iliskin uyum indeksleri
¥?=312.706; df = 87; CFI=934, TLI=.921, RMSEA=.069, ve SRMR=.042 olarak raporlanmistir. Giivenirlik katsayilari,
uzmanlasma: a=.78 (6m. Her oyuncu oyunun farki yonlerine ait farkli konularda uzmanlasmistir), givenirlik: o=.87
(6m. Takim arkadaslarimmn beceri ve ¢abalarimin yeterli olduguna eminim), koordinasyon: o=.82 (6m. Takimimiz
birlikte, uyumlu bir sekilde ¢aligir.) ve dlgegin tek boyutlu hali icin ise .90 olarak ifade edilmistir. Olgek yedili Likert
tipinde puanlanmaktadir (1-Hi¢ Katilmiyorum, 7-Kesinlikle Katiliyorum).

Ceviri Asamasi: Olcegin Tiirkce ceviri asamasinda Brislin (1986) tarafindan 6nerilen ceviri-geri ¢eviri yontemine
iliskin adimlar takip edilmistir. Bu baglamda dlgege iliskin orijinal dilindeki ingilizce form, maddelerin Tiirkgeye
cevrilmesi amaciyla spor bilimleri alanindan Ingilizce yeterlige sahip ii¢ akademisyen ve beraberinde hedef dilde
uzmanlagmis {i¢ dil bilimciye gonderilmistir. Alt1 uzmandan alman ¢eviriler degerlendirilmis ve iizerinde uzlasilan
maddelerden tek bir form olusturulmustur. Olusturulan formda yer alan maddeler, ingilizce gevirilerinin tekrar yapilmast
amaciyla ii¢ farkli dil uzmanina gonderilmistir. Ceviriler dogrultusunda orijinal form ile olan farklar ve benzerlikler
belirlenmistir. Uzerinde uzlasilan maddeler ile olusturulan ve tekrar diizenlenen Tiirkge form, spor ve egzersiz psikoloji
alaninda uzman iki akademisyene gonderilerek uzman goriisiine bagvurulmustur. Uzman goriisleri dogrultusunda
belirlenen nihai formda yer alan maddelerin, Tiirkge dil bilgisi ve imla kurallarmma uygunlugunu saglamak amaciyla

Tiirkge alaninda yetkin bir uzmandan goriis alinarak son kontroller gerceklestirilmistir.

islem Yolu: Calisma kapsaminda veri toplama siireci, yiiz yiize ve goniilliilik esasma dayah olarak
gerceklestirilmistir. Arastirmacilar tarafindan katilimcilara galismanin amaci ve olgegin igerigi hakkinda kisa bir
bilgilendirme yapilmustir. 18 yas altinda olan katilimeilarin verileri elde edilmeden 6nce veli onam formlarinin ebeveynler
tarafindan doldurulmasi saglanmistir. Tiim katilimcilardan ¢alismanin baslangicinda onam formu alinmis ve ¢aligma
Helsinki Bildirgesine uygun olarak gergeklestirilmistir. Bu galisma, Hacettepe Universitesi Sosyal ve Beseri Bilimler

Arastirma Etik Kurulu tarafindan alman etik onay cercevesinde yiiriitiilmiistiir (Etik Kurul Izin No: 3399961).
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Verilerin Analizi: Bu galisma kapsaminda 6lgegin yapt gecerligi, birinci ve ikinci diizey dogrulayici faktor
analizleri (DFA) ile degerlendirilmistir. Yap1 gegerligi, 6l¢tim aracinin teorik olarak iligkili oldugu yapiy1 ne derecede
Olcebildigini ifade eder (Shaughnessy ve dig., 2000). DFA, 6nceden olusturulmus modeller dogrultusunda gézlemlenen
degiskenlerden gizil degiskenler (faktorler) olusturma siirecidir (Yashoglu, 2017). DFA’nin gerceklestirilmesinde
ortalama diizeltmeli maksimum olabilirlik tahminleme yontemi MLM (mean adjusted maximum likelihood method)
kullanilmigtir. MLM, veri setinde ¢ok degiskenli normallik dagiliminin karsilanmadigi durumlarda standart hata ve ki
kare testlerinde ortalama diizeltmeli bir yaklagim ile veriye iliskin gii¢lii kestirimlere olanak saglar ve aym zamanda kiigiik
orneklem biiyiikliigiinden daha az etkilenir. (Kim ve dig., 2012). Model-veri uyumunu incelemek igin y*/sd, CFI, TLI,
RMSEA ve SRMR uyum iyiligi indeksleri degerlendirilmistir. Bu baglamda y?/sd 3’ten kiiciik olmasi modelin kabul
edilebilirligini gostermektedir. CFI ve TLI degerleri 0.90 iizerinde olmasi kabul edilebilir degerler iken 0.95 ve iizeri
miikkemmel uyuma isaret etmektedir. SRMR ve RMSEA degerlerinin 0.05-0.08 arasindaki degerler, kabul edilebilir aralik
olarak belirtilirken, 0.05 altinda kalan degerler uyumun iyi oldugunu ifade etmektedir (Hu ve Bentler, 1999; McDonald
ve Ho, 2002; Schermelleh-Engel ve dig., 2003).

Olgegin yakinsak gegerligini belirleyebilmek adina Ortalama Agiklanan Varyans (AVE) ve Birlesik Giivenirlik
(CR) katsayilarinin kullanilmasi yoluna gidilmistir. AVE, ortiik bir yapinin teorik olarak iliskilendirildigi degisken
iizerinde agiklayabildigi ortalama varyans miktaridir (dos Santos ve Cirillo, 2023). Birlesik Giivenirlik ise dl¢ekte yer
alan maddelerin i¢ tutarligina dair kestirimde bulunur, ortiikk bir yapmin temsilcisi olarak kullanilir ve gézlenen
degiskenler arasindaki paylagilan varyansm bir gostergesidir (Fornell ve Larcker, 1981; Netemeyer ve dig., 2003).
Yakinsak gegerligin saglanabilmesi i¢in AVE degerlerinin 0.5 tizerinde olmasi gereklidir (Black ve dig., 2010; Fornell
ve Larcker, 1981). Ancak 0.5’in karsilanamadig1 durumlarda Birlesik Giivenirlik Katsayisinin 0.6 iizerinde olmasi yeterli

goriilmektedir. (Fornell ve Larcker, 1981; Gefen ve dig., 2000).

Olgegin ayrigim gegerligine dair kamitlar i¢in Heterotrait-Monotrait (HTMT) oranlar kullamlmstir. HTMT
oranlari, modelde yer alan faktdrlerin birbirlerine olan benzerliginin degerlendirilmesinde kullaniimaktadir. 0.90 ve
tizerinde olan HTMT degerleri faktorler arasinda benzerligin olustugunu gosterirken altinda kalan degerler faktorler arasi

ayrimin varligina isaret etmekte ve ayrisim gecerligine kanit olusturmaktadir. (Henseler ve dig., 2015).

Olgegin giivenirligini belirleyebilmek adina Cronbach Alpha (o) ve McDonald’s Omega (o) katsayilari
kullanilmigtir. Cronbach Alpha, maddeler arasindaki korelasyon degerlerini kullanarak i¢ tutarlilik hesaplamasi
gergeklestirirken, McDonald’s Omega, faktor analizi sonucunda giivenirlik hesaplamasina dair bir katsay1 olusturur.
Kiiciik dmeklemlerde ve az madde (<5) sayist i¢eren enstriimanlar ile gergeklestirilen dlglimlerde o katsayisinin daha
dogru sonuglar verdigi ancak 6rneklem sayis1 ve madde sayisinin artisinda o katsayisinin alternatif ve giiclii bir giivenirlik

katsayis1 oldugu ifade edilmistir (Edwards ve dig., 2021).

Olgek maddelerinin analizi kapsanunda diizeltilmis madde-toplam korelasyonlar incelenmistir. Diizeltilmis
madde-toplam korelasyonu, 6l¢iim aracinda yer alan maddelerin ve 6lgekten alman toplam puan ile arasindaki iliskiyi
ilgili maddeyi dahil etmeden agiklar. Biiyiikoztiirk (2015), 0.30 ve {izerinde pozitif yonlii bir degerin yeterli oldugunu,
6leme aracindaki maddelerin benzer yapilar1 6lgtiigiinii ve i¢ tutarliginin yiiksek oldugunu ifade etmektedir. Ayrica
maddelerden alman en yliksek ve en diisiik puanlarm bulundugu %27’lik dilimlerden olugturulan gruplara iliskisiz
orneklemler t testi gergeklestirilmistir.

Tiim analizler R Studio yaziliminda gergeklestirilmistir (R Core Team, 2021). Dogrulayict Faktor analizi igin
‘lavaan (0.6-18)’ (Rosseel, 2012); AVE, CR ve Diizeltilmis Madde Toplam Korelasyonlar1 i¢in ‘psych (2.4.6) (Revelle,
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2024); HTMT oranlari, Cronbach Alpha ve McDonald Omega katsayilar1 igin semTools (0.5-6)’ (Jorgensen ve dig., 2021)
paketleri kullanilmistir.

BULGULAR

Yap1 gecerliliginin degerlendirilmesi ve elde edilen verilerin model ile uyumlulugunun incelenmesi amaciyla
Olcegin on bes maddelik orijinal versiyonu ile olusturulan model {izerinde gerceklestirilen birinci diizey DFA sonucunda
maddelere iliskin faktor yiiklerinin, -0.16 ve 0.82 araliginda degistigi belirlenmistir. Olgekte yer alan ikinci ve on iigiincii
maddelerin faktor yiiklerini karsilamadiklar1 goriilmiis ve modelden ¢ikarilmislardir. Elde edilen on ii¢ maddelik modelin
uyum iyiligi indeksleri incelendiginde degerlerin literatiirde belirtilen smirlarda olmadigi goriilmiistiir. Sonrasinda
maddelerin hata varyanslarmna dair diizeltme endeksleri incelenmis ve dokuz ila onuncu maddeler arasinda olusan ortak
hata varyansmmn yiiksek oldugu belirlenmistir. [lgili maddeler arasina hata kovaryanslar1 da eklenerek tekrar DFA
gergeklestirilmistir. On ii¢ maddelik modele dair elde edilen uyum iyiligi degerleri Tablo 1°de, path (yol) diyagramu ise

Sekil 1°de yer almaktadir.
Sekil 1

Sporda Gegisken Bellek Sistemi Olgegi Birinci Diizey DFA Yol Diyagrami

0.83

0.86 0.90
0.77/ 0.72 0.56\ 0.65 0.68/ 0.77/ 0.84| 0.49\ 0.54 0.83/ 0.68 ) 0.82\ 0.51

Mdl Md3 Md4 Mds Md6 Md7 Md8 Md9 Md10 Mdll Md12 Md14 Md15

'\“‘/07'70
Tablo 1
Birinci Diizey DFA ya Iliskin Uyum Lyiligi Degerleri
indeks x df v2/df CFI TLI RMSEA  SRMR
Modifikasyon Oncesi 206.91 62 3.33 .850 811 119 .070
Modifikasyon Sonrasi 104.04 61 1.70 .956 .944 .065 .054

Gergeklestirilen DFA sonucunda uzmanlik, glivenirlik ve koordinasyon faktdrlerinin olusturdugu ikinci diizey
faktor olan Sporda Gegisken Bellek Sistemi modele dahil edilerek ikinci diizey DFA gerceklestirilmistir. Ikinci diizey
DFAya iliskin path diyagrami Sekil 2°de, uyum iyiligi indeksi degerleri ise Tablo 2’de goriilmektedir.
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Sekil 2

Sporda Gegisken Bellek Sistemi Olgegi Ikinci Diizey DFA Yol Diyagrami

Bellek

Gegisken

Sistemi

Guvenilirlik

Koordinasyon

Md1 Md3 Md4 Md5 Md6 Md7 Mds Mdo || Mdio || mdil || Md12 || Mdi4 || Md1s
'\/0‘.70
Tablo 2
Ikinci Diizey DFA ya lliskin Uyum Lyiligi Degerleri
indeks x df y°/df CFI TLI RMSEA  SRMR
Modifikasyon Oncesi 206.91 62 3.33 .850 811 119 .070
Modifikasyon Sonrasi 104.04 61 1.70 .956 .944 .065 .054

Olgiim aracina iliskin yakisak gegerlik, modelde yer alan yapilara dair ortalama aciklanan varyanslar (AVE) ve

Birlesik Giivenirlik (CR) degerleri kullanilarak incelenmistir. Gergeklestirilen analiz sonucunda alt boyutlarda AVE

degerlerinin .459-.519 araliginda degistigi; CR degerlerinin ise .774-.807 arahgmda oldugu gériilmektedir. Olgegin tek

faktorlii yapist icin AVE=.859, CR=.891 olarak belirlenmistir. lgili degerler Tablo 2’de verilmistir.

Tablo 3

Sporda Gegisken Bellek Sistemi Olcegi ve Alt Boyutlarina Iliskin AVE ve CR degerleri
Alt Boyut AVE CR
Uzmanlik 461 74
Giivenirlik 459 .803
Koordinasyon 519 .807
Gecisken Bellek Sistemi .859 .891

Olgegin ayrisim gegerligi Heterotrait-Monotrait (HTMT) oranlar kullanilarak degerlendirilmistir. Elde edilen

HTMT oram degerleri .776-.891 araligindadir. ilgili degerler Tablo 3’te gériilmektedir.
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Tablo 4
Sporda Gegisken Bellek Sistemi Olgegi Alt Boyutlarina Hiskin HTMT Oranlar
Uzmanhk Giivenirlik Koordinasyon
Uzmanhk 1
Giivenirlik 0.852 1
Koordinasyon 0.776 0.891 1

Giivenirlik diizeyi Cronbach’s Alpha (&) ve McDonald’s Omega () katsayilar kullanilarak incelenmistir. Elde
edilen degerler; Uzmanlik: a =.772; @ =.774, Giivenirlik: o =.821; w =.824, Koordinasyon: « = 790; @ = .808 olarak

hesaplanmustir. Olgegin tamamina iliskin katsayilar ise @ =.905, @ =.909 olarak belirlenmistir. ilgili degerler Tablo 4’te

goriilmektedir.
Tablo 5
Sporda Gegisken Bellek Sistemi Olgegi ve Alt Boyutlarina Iliskin Giivenirlik Katsayilar
Uzmanhk Giivenirlik Koordinasyon Gegisken Bellek
Sistemi
Cronbach’s o 72 .821 .790 .905
McDonald’s @ 74 .824 .808 .909

Madde analizi kapsaminda diizeltilmis madde toplam korelasyonlar1 ve maddelerden alinan en yiiksek ve en
diisiik puanlarin bulundugu %27°lik dilimlerden olusturulan gruplara iliskisiz 6reklem t testi ger¢eklestirilmistir. Analiz

sonuglarma iliskin degerler tablo 5’te goriilmektedir.

Tablo 6
Diizeltilmis Madde Toplam Korelasyonlari, Ortalama, Standart Sapma ve t degerleri
Madde 3 sd Diizeltilmis Madde Toplam ¢
Korelasyonlan
Madde 1 5.70 1.39 .69 -25.00***
Madde 3 581 132 73 -.20.74%**
Madde 4 6.05 123 .58 -19.86***
Madde 5 5.80 1.28 .63 -21.82%**
Madde 6 5.86 1.37 .58 -19.68***
Madde 7 5.68 134 72 -22.25%**
Madde 8 5.85 1.33 75 -22.20%**
Madde 9 5.94 1.43 71 -20.86***
Madde 10 6.06 133 74 -19.97***
Madde 11 5.76 1.44 .78 -18.75***
Madde 12 5.01 161 .67 -33.13***
Madde 14 5.67 152 .79 -20.61***
Madde 15 5.27 181 .52 -30.48***
***p < 0.001
TARTISMA

Takim ve gruplarda gelisen sosyal bilisin performans iizerinde olusturdugu olumlu etkiler ¢ercevesinde
gergeklestirilen kavramsal yaklasimlarin ayn1 zamanda spor alaninda da benzer dogaya ve dinamiklere sahip olmasidan
dolay1 son yillarda giderek 6nem kazandig1 goze carpmaktadir (Leo ve dig., 2023; Leo ve dig., 2019; Wegner, 1986). Bu

calisma spor ve egzersiz psikolojisi alaninda grup ve takim dinamiklerine kolektif bilis ¢ercevesinden yaklagarak
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gelecekteki calismalara yol gostermesi amaciyla Leo ve digerleri tarafindan (2018) spora uyarlanan Sporda Gegisken

Bellek Sistemi Olgegi’nin Tiirkce versiyonunun psikometrik dzelliklerini test etmek iizere gerceklestirilmistir.

Bu kapsamda elde edilen verilere iliskin 6l¢egin orijinal hali ile olusturulan on bes maddelik modele dncelikle
birinci diizey DFA gergeklestirilmistir. Birinci diizey DFA sonucunda elde edilen uyum iyiligi degerleri belirlenen
smirlarm altinda kalmigtir. Uyum iyiligi degerlerine iliskin sonuglardan yola ¢ikilarak modelde yer alan maddelere ait

faktor yiikleri ve ortak hata varyanslar incelenmistir

Olgek uyarlama ve gelistirme caligmalarinda dikkat edilmesi gereken 6nemli noktalardan biri faktor yiikleridir.
Faktor yiikleri 6l¢iim aracinda yer alan maddelerin, ilgili oldugu gizil degisken ile iligkisini ifade eden katsayilardir.
Minimum faktor yiiklerine dair kesme puanlarinin ulasilan 6meklemin biiyiikliigiine gore degiskenlik gosterebilecegi
ifade edilmistir. Daha kii¢iik 6meklemde 6l¢lim aracimin amagladigi yapiyr dogru 6lgebildigine dair yeterli kanitin
olusabilmesi i¢in daha yiiksek faktor ytiklerine ihtiyag duyulmaktadir (Hair ve dig., 1998, s. 112). Field (2009), ilgili
faktorde en az dort maddenin bulunmasi ve maddelerin her birinin en az 0.6 faktor yiikiine sahip olmasinin drneklem
biiyiikliigiinden bagimsiz olarak yeterli oldugunu ifade etmistir. Hair ve dig. (1998, s. 112) 200 kisilik bir 6rneklem
biiyiikliigiinde faktor yiikiine iliskin minimum degerin 0.4 ve lizerinde olmasi gerektigi vurgulamaktadir. Benzer sekilde
Stevens (2002), 0.4 ve iizeri faktor yiikiine sahip maddelerin 6meklem biyiikligiinden bagimsiz bir sekilde kabul
edilebilecegini isaret etmektedir. Olgegin orijinal halinde faktor yiiklerinin .50-.87 araliginda degistigi ve madde
cikarilmasi iglemine bagvurulmadigi raporlanmistir (Leo ve dig., 2018). Ancak dlgegin Tiirkge versiyonunda yer alan
maddelere iliskin faktor yiiklerinin ikinci (-0.16) ve on {igiincii maddelerde (0.31) literatiirde belirtilen drneklem faktor

sinirin (.40) altinda kaldiklar belirlenmis ve modelden ¢ikarilmistir.

Orgiitsel psikoloji alaninda insa edilen kavramsal gergevelerin spor ve egzersiz psikolojisi alanina uyarlama
siirecinde bazi zorluklarla karsilasilmaktadir. Oncelikle kuramsal gerceveye dair smirhliklar uyarlama siirecinde
dogrudan spor ve egzersiz psikolojisi alanina aktarilabilir ve bu durum var olan yaklagimin iglevselligini olumsuz yonde
etkileyebilir (Isoard-Gautheur ve dig., 2024). Bunun yani sira spor ortamu kendine 6zgii dinamiklere, normlara ve
degisken bir yapiya sahiptir. Bu dogrultuda, uyarlamasi gerceklestirilen kuramsal gergevelerin sporun kendine 6zgii
yapisim ne Olciide temsil edebildigi, arastirmacilarin dikkate almasi gereken énemli hususlardan biridir. ilave olarak,
kuramsal ¢ercevelerin sahip oldugu 6l¢lim araglarinin uyarlanmasi sirasinda da gesitli zorluklarla karsilagilmaktadir.
Orgiitsel psikoloji alaninda var olan is gruplari ile spor ve egzersiz psikolojisi alaminda takimlarin benzer yonleri olsa da
farkl1 islevsel 6zelliklere sahiptirler. Islevselliklerini destekleyen yapilarin iki baglam arasinda birbirinden farkl olduklar:
ifade edilebilir. Gegisken Bellek Sistemi’ne iliskin kuramsal ¢ergevenin orgiitsel psikolojisi alaninda gelistirilmis olmas1
ve Orgiitsel alandan spora alanina uyarlamalarda karsilagilan zorluklar g6z 6niinde bulunduruldugunda, spor baglaminda
Gegisken Bellek Sistemi’nin iligkili oldugu yapiy1 tam olarak ifade edemedigi diisiiniilebilir (Isoard-Gautheur ve dig.,
2024).

Olgekten cikarilan ikinci madde incelendiginde, “Oyunun bir yoniiyle ilgili takim arkadaslarimin hicbirinin
sahip olmadigi bilgiye sahibim.”, ifadesinin bireysel bilgi ve uzmanliga odaklanmasi nedeniyle, 6l¢egin takim igi ortak
calismayr ve dinamikleri 6lgmeye yonelik genel yapisiyla uyumsuz oldugu disiiniilebilir. Bu durum, maddenin
hedeflenen yapiy1 6lgmek yerine, bireysel 6zellikleri degerlendirmek iizere yorumlanmasina yol agmus olabilir. Ote
yandan, maddeye iliskin ifadeler, katilimcilarin kendilerini daha uzman ya da bilgi sahibi olarak ifade etme egilimlerini
tetiklemis ve bu durum, sosyal istenirlik algisim artirarak verdikleri yanitlarda yanhliga yol agmis olabilir. Olcekten

cikarilan on ticiincli madde (Takimimiz, goriis ayriltklar: ve kétii organize olma nedeniyle bir¢ok seyi degistirmek zorunda
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kalir.) incelendiginde ise maddenin icerik olarak genel bir organizasyon problemi veya ¢atisma gibi olumsuz takim igi
deneyimlere odaklandigi, dolayisiyla 6lgegin hedefledigi temel yapi olan koordinasyondan ayristigi goriilmektedir.
Avyrica, negatif bir ifadeye sahip olmasi nedeniyle katilimcilarda farkli yorumlara yol agmis ve tutarsiz yanit riintiileri
olusturmus olabilecegi ifade edilebilir. Bu durum, maddenin &lgegin genel biitiinliigiine katkida bulunmadigini

gostermektedir.

Olgegin ilgili iki maddesi ¢ikarilarak revize edilen on {ic maddelik versiyonu ile tekrar birinci diizey DFA
gerceklestirilmistir. Birinci diizey DFA sonucunda model veri uyumuna dair degerlerin belirlenen simrlarn altinda
kaldigr goriilmiistiir. Sonrasinda modelde yer alan maddelerin hata varyanslarina iliskin diizeltme endeksleri
incelenmistir. inceleme sirasinda yalmzca aym faktor altinda yer alan maddelere ait diizeltme indeksleri dikkate
alinmustir. Bu baglamda yiiksek diizeyde ortak hata varyansina sahip, giivenirlik alt boyutunda yer alan dokuzuncu (fakim
arkadaslarimdan oyunla ilgili aldigim onerilere genelde giivenmem.) ve onuncu maddelere (takim arkadaslarimmn
yeteneklerine ve ¢abalarina ¢ok fazla giivenmem.) hata kovaryansi eklenmis ve tekrar birinci diizey DFA

gerceklestirilmistir.

Ilgili maddeler incelendiginde katilimeilarin her iki maddeyi benzer bir diisiince ile degerlendirip yanitlayarak
ortak bir varyans olusturmus olabilecegi diisiiniilebilir. Bir sporcu takimda yer alan baska bir oyuncunun yeteneklerine
giivenmedigini diigiiniiyorsa, bu durum o oyuncudan gelecek Onerilere karsi da bir dnyargi olusturma potansiyeline
sahiptir. Ote yandan, her iki maddenin sporcularin takim arkadaslariyla olan iliskilerine dair tutumlarmnin farkli yénlerini
Olgseler de birbirleriyle kelime ve ciimle yapisi olarak biiyiik oranda benzer olduklari ve yakin ¢agrisimlara sahip olduklari
goriilmiistiir. Literatiir incelendiginde Gegisken Bellek Sistemi Olgegi’nin Ispanyolca versiyonunun da oldugu
goriilmektedir (Leo ve dig., 2019). Olgegin Ispanyolca versiyonunda arastirmacilar tarafindan hata kovaryansi
raporlanmamistir. Bu baglamda, Tiitkce ve Ispanyolca dilleri arasinda var olan yapisal ve kiiltiirel farkhiliklarn
maddelerin dogru anlagilmasinda etkili rol oynadiklari ifade edilebilir. Tiirkge versiyonda yer alan ifadelerin birbirlerine
biiyiik oranda benzer ciimle yapisina sahip olmasi hata kovaryansina ihtiyag olustururken, Ispanyolca versiyonunda dilin

yapisal 6zelliklerinden dolay1 boyle bir gereksinim duyulmamustir.

Hata kovaryanslarinin eklenmesinin ardindan olusturulan on ii¢ maddeli modele iliskin uyum iyiligi degerleri
model-veri arasinda kabul edilebilir diizeyde uyumu gostermektedir y2=104; df=61; x2/df=1.70, CFI=.956, TLI=.944,
RMSEA=.065, SRMR=.054 (Hu ve Bentler, 1999; McDonald ve Ho, 2002; Schermelleh-Engel ve dig., 2003). Birinci
diizey, DFA sonucunda belirlenen uzmanlik, giivenirlik ve koordinasyon boyutlarindan olusan ikinci diizey faktor, Sporda
Gegisken Bellek Sistemi, modele dahil edilerek ikinci diizey DFA gerceklestirilmistir. Ikinci diizey DFA sonuglarinda
elde edilen uyum iyiligi degerleri birinci diizey DFA’dan elde edilen degerler ile aynidir. DFA sonuglari, 6l¢egin orijinal
versiyonunda oldugu gibi birinci derece iic, ikinci derece bir faktdrlii yapiy1 desteklemektedir. Olgegin Ispanyolca
versiyonuna iliskin uyum iyiligi degerleri x>=209.537; df=63; p<.001; CFI=.947; TLI=.912; RMSEA=.065; SRMR=.028
olarak belirtilmistir. Bu baglamda &lgegin Tiirkce versiyonu, Ispanyolca versiyonu ile benzer psikometrik yeterliklere

sahiptir.

Olgegin giivenirligi, Cronbach Alpha (@) ve McDonald’s Omega (w) katsayilarni dogrultusunda
degerlendirilmistir. Analizler sonucu elde edilen katsayilarin (uzmanlik: o=.772; @=.774, giivenirlik: ¢=.821; @=.824,
koordinasyon: a=790; «~=.808; Gegisken Bellek Sistemi: &=.905, ©=.909) dlgegin Ispanyolca versiyonu ile (uzmanlik:
o=.77; guvenirlik: «=.85; koordinasyon: o=.79; Gegisken Bellek Sistemi: a=.81) benzer degerlerde ve giivenilir
araliklarda oldugu sdylenebilir (Field, 2009; McNeish, 2018).
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Yakinsak gegerlik icin 6l¢egin alt boyutlarindan elde edilen sonuglar incelendiginde koordinasyon boyutunda
yakmsak gecerlige dair yeterli kanitin saglandigi sdylenebilir. Uzmanlik ve giivenirlik alt boyutlarinda ise AVE
degerlerinin belirtilen sinirin (<.05) altinda kaldigi goriilmektedir. Bu durumda 6l¢egin birlesik giivenirlik katsayisinin
0,6 tizerinde olmasinin yakinsak gecerlige kanit olusturdugu ifade edilmektedir (Fornell ve Larcker, 1981; Gefen ve dig.,
2000). Olgegin ayrisim gegerligi Heterotrait-Monotrait (HTMT) oranlar kullanilarak incelenmistir. Gergeklestirilen analiz
sonucunda elde edilen HTMT degerlerinin tamaminin belirlenen sinirm altinda kaldigi goriilmektedir (<.90). Elde edilen
degerlerin, 6lgegin ayrisim gegerligine iliskin yeterli diizeyde kanit sagladig1 ifade edilebilir (Henseler ve dig., 2015).
Olgegin spora uyarlama ¢alismasinda Leo ve digerleri (2018), dlgegin zamandas gecerligine ve cinsiyet degismezligine
dair analiz sonuglarini raporlamiglardir. Orijinal ¢aligmadan farkli olarak bu ¢aligma kapsaminda 6l¢egin yakinsak

gecerlik ve ayrigim gegerligine dair analizler gergeklestirilmis ve 6lgegin gecerligine iligkin ilave kanitlar elde edilmistir.

Madde analizi kapsaminda diizeltilmis madde-toplam korelasyonlarindan faydalanilmistir. Diizeltilmis madde-
toplam korelasyonlari, .52 (madde 15) ile .79 (madde 14) arasinda degiskenlik gostermektedir. Diizeltilmis madde
korelasyonlarinin .30 ve {izeri degerlere sahip olmasi, maddenin katilimeilari iyi diizeyde ayirt ettigine isaret etmektedir
(Biiyiikoztiirk, 2015). Ayrica, madde analizi kapsaminda, maddelerden alinan en yiiksek ve en diisiik puanlara gore
belirlenen %27’lik dilimlerden olugturulan gruplar arasinda iliskisiz omeklemler t testi uygulannmustir. Elde edilen
sonuglar istatistiksel diizeyde anlamlidir (p <0.001) ve iist grupta ve alt grupta yer alan katilimcilar1 dogru bir sekilde

ayirt edebildigi ifade edilebilir.
SINIRLILIKLAR

Gergeklestirilen analizler sonucunda elde edilen destekleyici kanitlara ragmen arastirmanin bazi sinirhiliklan
bulunmaktadir. Ulasilan émeklem hacmi, Sl¢iim aracinin farkli gruplarda ayni yapilar 6lgebilme yetisini ifade eden
Ol¢iim degismezligine iligkin analiz sonuglarini etkiler (French ve Finch, 2006). Calisma kapsaminda ulagilan 6rmeklemin
biiyiikliigii, calisgmanin gergeklestirilebilmesi igin yeterli olsa da drneklemde yer alan alt gruplarin biiyiikliigiiniin yetersiz
olmasi nedeniyle dl¢iim degismezligine iliskin degerlendirmeler gerceklestirilememistir. Ol¢iim degismezliginin daha
biiyiitk 6meklem hacmi ile 6lgegin yas, cinsiyet, spor dali gibi farkli kriterler dogrultusunda degerlendirilmesi

Onerilmektedir.

Sporda Gegisken Bellek Sistemi’ne ait kavramsal ¢ercevenin oOrgiitsel alanda olusturularak gelistirildigi ve
sonrasinda spora uyarlandigi1 dikkate alindiginda uyarlanan yapmin sporda gecisken bellek ile iliskili tiim boyutlan
yansitmadigi diistiniilebilir. Bu sebeple kavramsal gergevenin, sporun kendine 6zgii yonlerinin de dahil edilerek daha da
genisletilmesi gerektigi diisiiniilmektedir. Bu galisma kapsaminda 6lgegin orijinal halinin genisletilmeden kullanilmasi

bir smirlilik olarak ifade edilebilir.

Caligsmanin bir diger sinirligr ise kullanilan giivenirlik belirleme yontemleridir. Calisma, Alpha (¢), Omega (w)
ve Bilesik Giivenirlik katsayilart kullanilarak degerlendirilmistir. Aymi sporculara tekrar ulagsmanin zorlugu nedeniyle
Olcegin test-tekrar test giivenirligine dair bir kanit olusturulamamustir. Sonraki ¢alismalarda test-tekrar test giivenirlik

belirleme yonteminin kullanilmasi 6nerilmektedir.
SONUC VE ONERILER

Bu ¢alisma kapsaminda Sporda Gegisken Bellek Sistemi Olgegi Tiirkce versiyonunun psikometrik dzellikleri
incelenmistir. Elde edilen bulgular, 6lgegin gegerli ve giivenilir bir dl¢iim araci olarak kullanilabilecegini isaret

etmektedir. Gergeklestirilen birinci ve ikinci diizey faktor analizlerinin 6l¢egin orijinal yapisini ve alt boyutlarimi Tiirkce
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versiyonunun da yansittigini1 gostermektedir. Faktor analizleri stirecinde 6l¢egin orijinal halinde yer alan 2 madde faktor
yiiklerini karsilamadiklari gerekgesiyle olgekten g¢ikarilmistir. Giivenirlik analizleri sonucunda elde edilen « ve

katsayilar, 6l¢egin giivenilir ve tutarli dlgiimler gerceklestirdigini gdstermektedir.

Literatiir incelendiginde sporda kolektif bilis konusuna dair ¢aligmalarin heniiz azinlikta oldugu goriilmektedir.
Gelecekteki ¢alismalar, Gegisken Bellek Sistemi’nin yalnizca takim performansi ile iliskili yonlerini degil, ayn1 zamanda
biitiinii olusturan pargalar olarak diisiiniildiigiinde bireysel olarak sporcularin da karar alma siiregleri, 6z diizenleme
kapasiteleri ve takim i¢indeki aidiyet duygular yansitan 6zdeslesme iizerindeki etkilerini de inceleyebilir (Liao ve dig.,
2012). Ayrica takimlarda Gegigsken Bellek Sistemi’nin olusumu ve gelisiminin miicadele edilen lig diizeyine, cinsiyete,

spor dalina ve yas kategorisine gore farklilagsan yapisi sonraki ¢aligmalarda incelenebilir.

Ote yandan, dlcek antrendrler tarafindan takimlarda var olan Gegisken Bellek Sistemi diizeyini degerlendirmek
amaciyla kullanilabilir (Leo ve dig., 2018). Takim sporlarinda, antrenmanlar, dogas1 geregi takim iiyeleriyle birlikte
gerceklestirilen etkinliklerdir. Bu baglamda, sporcularin birbirlerinin uzmanlik alanlarina dair bilgi birikimi olusturmalart
ve bu bilgiyi etkin bir sekilde kullanma egilimlerinin arttig1 sdylenebilir (Williamson ve Cox, 2013). Antrenmanlarda,
ozellikle rekabetci senaryolarin yer aldigi problem ¢dzme ortamlarinda, takim iiyeleri arasinda Gegisken Bellek Sistemi
daha etkili bir sekilde geligebilir. Ayrica, antrenmanlar ve karsilagmalar sirasinda antrenérler, takimin stratejik akigini
yonlendiren ve direktiflerin biiyiik bir ¢ogunlugunu saglayan figiirlerdir. Takim igindeki oyuncularin, diger oyuncularin
uzmanliklarina dair bilgiye sahip olmalari, koordinasyonun saglanmasi ve performansin artirilmasi agisindan antrendriin
roliinii kolaylastirict bir etki yaratmaktadir. Bu baglamda, takim igerisindeki Gegisken Bellek Sistemi diizeyinin
belirlenmesi, takimin etkinligini artirmak ve antrendrlerin belirli oranda ve alanda yiikiinii azaltmak igin stratejiler
gelistirmek agismdan 6nemlidir (Leo ve dig., 2018). Ek olarak, 6l¢egin kullanimindan elde edilen veriler, takimlarin
gelecekte etkili bir Gegisken Bellek Sistemi gelistirmesi ve kullanmasi i¢in miidahale programlarinin tasarlanmasina

yonelik bir temel saglayabilir.

Sonug olarak, Sporda Gegisken Bellek Sistemi Olgeginin Tiirk spor literatiiriine kazandirilmasinin hem teorik
hem de uygulamali anlamda disiplinler arasi ¢aligmalara onciilik etmesi ve takim performansmin daha iist diizeye
c¢ikarilmasinda uzun vadeli katkilar saglamas1 beklenmektedir. Tiirk¢e uyarlamasi yapilan bu 6lgek, kolektif bilis 6zelinde
spor bilimleri literatiiriinde takim dinamiklerinin, takimin fonksiyonelliginin ve performansinin daha derinlemesine

anlasilmasima katkida bulunarak hem uygulamali alanda hem de akademik alanda 6nemli bir boslugu doldurmaktadir.
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yonleri hakkinda dzellesmis bilgiye sahiptir.
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3. lyi bir performansa ulagmak igin takim
arkadaslarimin 6zel yeteneklerine ihtiyag 1 2 3 4 5 6 7
duyariz.
4. Takim arkadaslamr.n.n .hangi konularda 1 5 3 4 5 6 7
uzmanlastiklarini bilirim.
5. Takim arkadaslanmm. oyunle} ilgili 6nerilerini 1 5 3 4 5 5 7
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ORCID No: 0009-0007-8715-0050 The performance of football academles.ls contingent upon the collaboration of various
internal and external stakeholders. In this context, considering football players as crucial
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. the viewpoints of elite players, the factors impacting the efficiency of management in
ORCID No: 0000-0003-0418-0056 Turkish football academies. Using the system theory approach as its theoretical framework,
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the specific focus was on describing the essential requisites and services within the input,

process, feedback, output, and environmental aspects of the football academy
ORCID No: 0000-0002-4975-0115 management system. Subsequently, the study aimed to propose practical solutions to
enhance various facets of the football academy management in Tirkiye. Fifteen male
participants, aged between 19 and 36 years old, were selected among active professional
players competing in the top division of Tiirkiye (Stper Lig) who had also represented the
Turkish National Teams in at least one official game above the U18 level during their careers.
The data was obtained through semi-structured interviews and analysed using qualitative
content analysis. According to the results, the effective selection of talented players, high-
quality coaching, parents’ education, providing more competitive game experience, and
1Sp0rts Faculty of University of resolving transition challenges to senior teams were critical for the success of football
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Futbol akademilerinin ydnetimsel basarisi gesitli i¢ ve dis paydaslarin is birligine baglidir. Bu
baglamda, akademilerde egitim gérmis futbolcular, futbol akademilerinin en énemli ig
paydaslarindan biridir. Mevcut arastirma, akademilerde egitim almis, aktif profesyonel
futbolcularin bakis agisindan, Tirkiye'deki futbol akademilerinin yonetim verimliligini
etkileyen faktorleri aragtirmaktadir. Yonetimde Sistem Yaklasimi’ni benimseyen arastirma,
futbol akademilerinde girdi, siireg, geri bildirim, ¢ikti ve gevre faktorlerini dikkate alarak
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INTRODUCTION

Football academies are primarily designed to nurture and develop elite football players who can compete at a
senior level for professional football clubs (Gulbin and Weissensteiner, 2013; Nesti and Sulley, 2015). In this regard,
players emerge as crucial internal stakeholders in the football industry. Because in today’s sport, great players are more
valuable than ever (Colvin, 2008) and exceptional performance and results are tied to outstanding players. For this reason,
players are the most valuable resources and assets of football clubs, as clubs are relying on these individuals to achieve
particular objectives and stay competitive in the league and in the football business (Yiapanas et al., 2024). Because of
this, clubs are focused heavily on recruiting or developing the best players to maximize their chances of success (Hoye et
al., 2012). Along these lines, a study by Kuper and Szymanski (2009) showed that the quality of players is the greatest
determinant of success in a football clubs. Several scholars have examined players’ direct influence on the management
process (Collins et al., 2019) while other studies delved into the significance of players as stakeholders within football
management process, addressing their relationship with clubs and other key actors (Hassan and Hamil, 2011; Yiapanas
et al., 2024). Therefore, if clubs share value and align interests with their key internal stakeholders, it may increase the
likelihood of creating win-win situations (Freeman, 2017). Recognizing that insights of the key stakeholder perceptions
can significantly impact the overall efficiency of management practices in the organization (Chelladurai, 2014; Freeman,
2010), the systems theory approach was chosen to gain a thorough understanding of the unique perspectives and
preferences of professional elite players who were once part of the football academy system. The systems theory approach
was considered appropriate for understanding this phenomenon, as there are no privately owned or independently
accredited football academies in Tiirkiye. Consequently, all academies function entirely under the control of football
clubs, making it essential to analyze them within the broader club structure rather than in isolation. Thereby their ability
to achieve better results is shaped by the overall structure and functioning of these clubs. Moreover, most football clubs
in Tiirkiye are organized as associations, with board members elected by their voluntary members, meaning that the clubs'
effectiveness is also influenced by the capabilities of those elected officials. Therefore, recognizing the relationships and
interactions between the parts of the system is vitally important to comprehend the behavior and the output quality of the
system (Samur, 2018; Senaras and Sezen, 2017). In the systems approach to management, the whole is a sum of its parts
(Von Bertalanffy, 2015), meaning that the interaction between components of the system affects the productivity of the
system (Mele et al., 2010) Accordingly, analyzing football academies in isolation would not be meaningful; instead, it is

more practical to examine academy management within the broader football club system.

Previous research shows that there are challenges and difficulties encountered by elite football development in
Tirkiye (Sunay and Kaya, 2018) and the setbacks are evident in player development (Akkoyun, 2014; Cevik and Onag,
2019) in Turkish academies. Moreover, there is a noticeable shortage of academy-raised players participating in the
highest league of Turkish football system (Senel and Saygin, 2021; Topkaya, 2015). Additional research also indicated
that one of the reasons of the failure of Turkish football is linked due to insufficiency and inadequacy of football
academies, as this is widely acknowledged by football executives within the sector (Tastan, 2021). Research also showed
that among European football leagues, Tiirkiye ranks the last out of 31 countries in terms of club-trained players from the
academies (Poli et al., 2016). Moreover, the Turkish national football teams, at both senior and youth levels, have not
achieved significant success in international competitions over the past two decades. Previous research and practical
experiences in the field indicate that there is something that is not working in the Turkish football development system.
This brings us to the main question: How are the great performers in Turkish football made? The future of the game

depends on how well this issue is addressed (Nesti and Sulley, 2015). In this context, the management of football
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academies could be more effective if the needs, aspirations, interests, and preferences of players, as key stakeholders in
the football system, are properly addressed. In return, these stakeholders would contribute to fulfilling the clubs’
objectives (Mendizabal et al., 2020). Therefore, the research aimed to identify the essential requirements and services
within the input (main components that enters into academy system such as resources and talent selection), process (daily
operations, management quality and services), feedback (evaluative information, communication and motivation), output
(player development and expected achievements), and environmental (any external influencers on the system) dimensions

of the football academies in Tiirkiye, from the perspectives of elite football players.

The literature indicates that, in relation to player, talent development programs primarily focus on the selection
of the talent into the system. Various assessment tests, such as TIPS (Technique, Intelligence, Personality and Speed),
TABS (Technique, Attitude, Balance, Speed), SUPS (Speed, Understanding of game, Personality and Skill) are
commonly employed for player evaluation (Brown, 2001; Reilly et al., 2003; Stratton et al., 2004). Additionally, a
multidisciplinary approach is observed in talent identification processes (Kokstejn et al., 2019; Veale et al., 2008;
Vandendriessche et al., 2011). Beyond football skills and anthropometric attributes, high level success in elite sport is
also determined by psychological factors (Beswick, 2016; Moran and Toner, 2017). Literature findings also suggest that
football players with more conceptual and cognitive (de Joode et al., 2021; Ehmann et al., 2022; Machado et al., 2023)
and social skills (Holt and Dunn, 2004), also known as soft skills, as well as psychomotor ability, are more likely to
achieve success in the long-term football career (Nesti and Sulley, 2015). This emphasizes the understanding that player
development is a multi-dimensional construct (Coutinho et al., 2016; Coté et al., 2012). Thus, football player development
cannot rely solely on the innate football talents in the football academies. Apart from the development of talent, the
transition of the academy players into senior teams constitutes an important doorstep in the overall development process.
The literature suggests that the athletes should accumulate a minimum of 10,000 hours of practice to reach an international
elite level of performance (Ericsson et al., 1996; Levitin, 2006; Williams and Hodge, 2005). If we scale this guideline to
football players, assuming an average daily practice duration of 3 hours over a 10-season football academy education
period, the 10.000 hours rule is not easily met within the time spent in football academies. Research also indicates that
most of the academies associated with top European football clubs fall considerably short of the 10,000 hours rule (Nesti
and Sulley, 2015). Moreover, in team sports, such as football, athletes typically achieve peak performance in their mid-
to-late twenties (COté et al., 2012; Haugaasen et al., 2014; Moran and Toner, 2017). Research specific to football players
indicates that footballers generally reach their highest elite levels after around 13 years of formal and informal football
education and practice (Helsen et al., 2000). This duration exceeds the time typically spent in a football academy. All this
background information underscores the significance of the time players spend at professional level with the A team,
emphasizing its importance for the holistic and systematic development of academy-raised players. Closely related to the
transition period, another important relevant concept to player development revolves around challenging competition
experiences during the late development years (Houlihan and Green, 2008; Stotlar and Wonders, 2006). Engaging in
competitive play is an important component of the development process (Coté at al., 2013; Kaplan, 2016). Increased
practice and competition experience at elite level are recognized as facilitators for the development of elite technical skills
and natural game intelligence (Bohlke and Robinson, 2009; Coté et al., 2013). Scholars underline that likelihoods of
success in sport development will be boosted by the presence of a performance supporting environment (Barker et al.,
2014; Cruickshank, 2019). The literature supports the notion that top football academies in the world ensure their players
can engage in competitions, leagues and tournaments to acquire real match experiences, fostering game understanding

and practicing skills in challenging situations (Gulbin et al., 2013; Nesti and Sulley, 2015).
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METHOD

Participants: For the sampling approach, we employed purposive sampling method to engage participants whose
perspectives or experiences aligned with the study question (Patton, 2015). In this context, as a criterion sampling,
participants were exclusively selected from active elite male players in the top professional division (Siiper Lig) within a
senior team during the data collection period. To define active players, participants were required to have played in at
least one official match in senior team during the seasons in which the data was collected. Additionally, inclusion criteria
specified that players must have been capped for the Turkish National Football Team at least once above U18 teams. In
this regard, the participants were intended to represent successful examples of the Turkish academy system. In addition,
we leveraged snowball sampling alongside criterion sampling, allowing us to draw upon the referrals of the selected
participants or persons with access to potential participants that met the defined criteria. The final number of the sample
was determined as 15 participants by the saturation technique (Moser and Korstjens, 2018).

Interview Design: Data were collected through semi-structured, in-depth interviews with open-ended questions
(Veal and Darcy, 2014). The interview guide used as a framework was specifically developed for this study, encompassing
questions related to four main themes: (a) desired services of the academy (b) player related issues; (c) management
related issues in Turkish football environment, (d) club’s responsibility in the process. Before the actual data collection,
the primary researcher conducted a pilot interview with a football player. Based on feedback from this pilot interview,
minor amendments and updates were incorporated to the interview guide. The interview structure was devised to extract
authentic reflections, individual sentiments, and narratives from the participants. All the players were asked the same
questions in the same way, but the order of questioning was free to vary within the natural flow of the conversation. To
establish a comfortable and relaxed environment, an introductory conversation was conducted to break the ice and create
a welcoming atmosphere. The instruction text was delivered in a detailed format to ensure the participants understood the
nature of the interview. For instance, phrases such as "This is not an exam and there is not a single right answer, the only
right answer is your own opinion and experience" were included to emphasize the openness of the discussion. Towards
the end of the interview, participants were given the opportunity to add or clarify anything that they felt was necessary

but not covered on the topics discussed in the questions.

Data Collection: After applying criterion sampling, the initial list of potential interview candidates was identified.
Given that the primary researcher is an active football agent with an extensive network and over 10 years of experience
in the football sector, all potential participants were first contacted via phone calls to explain the purpose and nature of
the study in detail. Furthermore, through snowball sampling, access was granted to additional participants who met the
defined criteria. For those who agreed to participate, convenient interview times and locations were scheduled based on
their availability. All the interviews, with two exceptions, were conducted in person taking place at the participants’
respective clubs. Two players didn’t want to meet inside the club’s premises, meetings were arranged accordingly. The
interviews were conducted in the participant's native language by the primary researcher to create a comfortable and safe
environment for the respondents. The research consent form was presented, and all participants provided their approval.
Participants were assured that their identities and answers would remain confidential. Upon granting their consent, the
interviews were recorded using a digital audio recording device. Participants were given the opportunity to withdraw
from the research or choose not to answer specific questions if they felt uncomfortable, although no participants chose to
exercise this option. All participants actively engaged in the interviews and provided responses to all the questions,

demonstrating effective collaboration. The duration of the interviews ranged from a minimum of 40 minutes to slightly
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over 1 hour. Ethical Committee approval was obtained with a number CEFADE 16_2024 from University of Porto and

conducted in accordance with the Helsinki Declaration.

Data Analysis: The interviews were first transcribed verbatim in their native language and then translated into
English to let the other researchers contribute to the analysis. Content analysis was performed to explore the content of
the transcribed data. For meaningful results, it is generally advised that content analysis should have around 15-20
interviews (Moser and Korstjens, 2018) and the research readily met this requirement. In the review process of each
participant’s transcript, the meaningful units (words and sentences that conveyed similar meanings) were identified and
labelled with codes (Graneheim and Lundman, 2004). A tagging system was employed within the data analysis process
(P for player) and each tag was numbered according to participant (P1 for player 1), so that the other researchers could
easily find the codes in the participants’ transcribed and code-coloured interview. The existing literature served as a basis
to define predefined categories (such as facilities), while new emerging categories (such as federation’s or state’s
responsibility) were also identified and included in the analysis, following the principles of both deductive and inductive
coding, respectively (Patton, 2015; Schreier, 2014). The final codes and categories were interpreted based on the
knowledge and experience of the researchers and compared for differences and similarities. This collaborative approach

is done to increase the trustworthiness in the code checks and to minimize interpretive bias (Patton, 2002).
RESULTS

The answers of the respondents concerning the essential requisites and services within the input, process,
feedback, output, and environmental aspects of a football academy system in Turkiye are summarized in Table 1.

Table 1
Domains That Affect the Management of the Football Academies
Input Domain Process Domain
Talent selection/Scouting Manadement qualit
Coaches g quaity

Governance quality

Staff Service qualit

Facilities quality

Feedback Domain Output Domain
Communication and motivation Elite player

Environment Domain
Influential others + Football governing body + Sports policy of the country

Input Domain: The players indicated talent as a crucial component of a successful academy management, therefore,
there is a need for a solid plan for the selection of young players in the academies. Nine elite players were selected into
their academies only by one test game during a trial week, whereas six elite players acknowledged that they were not
even selected through a formal process; instead, they just received invitations to join the clubs’ youth teams by
acquaintances and continued playing until reaching professional levels. Players especially voiced discontentment
regarding the delayed starting age for organized football in Tiirkiye. When inquired about the age at which they initially
joined organized football training, responses ranged from varied from 7 to 16 years old among all the players. Most of
the participants were introduced to their first football trainings after the age of 12. Those players who were born abroad

in Europe and later relocated to Tiirkiye constituted the earliest starters at 7 years old (n = 2).

Elite players involved in this study believed that coaching quality had a strong impact on the quality of player

development programs, therefore it’s a prerequisite for enhancing the overall performance of football academies in
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Tiirkiye. Most crucial aspects of academy coaching were considered as effective communication with young players,
pedagogical knowledge and approach in trainings, being expert on youth football and age-groups and psychological and
emotional approach towards the children. Additionally, players emphasized the importance of coaches being skillful at
providing constructive feedback, which was regarded as a key feature for player’s skill development. In addition to
academy coaching, players emphasized that initial experience with the senior (A) team’s coach also played a role for the
final development phase of academy graduates. Corroborating this finding, seven elite players confessed that the best
support they received in becoming professional footballers mainly came from their initial head-coaches at the professional
level. Players asserted that the overall quality of the academy staff also significantly influenced the general development
environment of the players. Players specifically acknowledged a lack of professionalism among the staff in Turkish
football academies. Players emphasized that working in the academies must be a full-time, specialized, professional job,
irrespective of the position. Additionally, players highlighted the low job security, leading to high employee turnover in
the academies every season, and this hinders the professionalism. Apart from expert coaches, the most anticipated
academy staff were identified as expert sport psychologist, specialized fitness coaches tailored to age-specific groups, in-
house doctors, full-time expert physiotherapists, and expert nutritionists to contribute to the proper physical development

of young players in the academy.

Besides human resources, participants underlined that proper physical resources available to football academy
were critical component of successful player development process. In addition, players believed that the facilities and
equipment were the leverage to enhance the effectiveness of trainings given in the academies. Players even added that
proper facilities and physical conditions of the academy constitute a strategic competitive advantage for the academy
players to outstrip the other players. Nevertheless, in practice, most of the players acknowledged experiencing a scarcity
of pitches during their developmental years. Players also specified the necessity of a proper gym allocated to young
players in academies, to promote physical development, and highlighted that academies would benefit from using new
technologies and innovative applications for enhanced training and development. Nine players expressed the view that
having academy facilities on the same site as the senior team was advantageous. Among them, seven players specified
that the benefits of a same-site facility were more significant for certain age groups and might not be necessary for very
early age groups. For example, one participant (P13) summarized this perspective with the following statement:
“‘Relatively older teams, such as U18 or U19, can have regular interaction with the senior team if they train at the same
facility. This is good. This enhances communication, eases the challenges of the transition period, facilitates adaptation,
and increases group acceptance in the event of progression to the senior team.”” On the other hand, five players remained
neutral and did not express a preference, while one player opposed the idea. This player (P10) believed that access to
senior-level opportunities should be earned and deserved rather than granted. He said; ‘‘academy players should not be
too close to the senior team facility, they must perceive it as an achievement to strive for, requiring dedicated effort and
hard work rather than effortless accessibility. They must understand that only those who truly deserve it can become part

ofit.”> The full list of advantages of the same-site provision are outlined in Table 2.
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Table 2

Advantages and Disadvantages of Shared-Facility Sites in A Club
Advantages of the same-site facility Disadvantages of the same-site facility
Young players take role-models from seniors (P3, P4, P6)

Improves communication between players (P3, P5, P6, P13)

Improves cooperation between the academy and A team (P5, P9,
P13)

Facilitates transition of the players to A team (P3, P5, P8, P13) | Must be deserved with hard work (P10)
Young players can compare themselves with seniors (P12)

Helps for effective goal-settings (P4)
It’s an adaptation to professionalism (P3, P6, P11, P13)

Process Domain: Players observed a deficiency in organizational effectiveness within the clubs, which, in turn, had
a direct impact on academy performance. Participants addressed the senior team and club’s top executives as the source
of problems in academy management, asserting that the incompetence and lack of proficiency of the senior team
executives were reflected in the overall performance of the academies. According to elite players, the academy managers
should assume some necessary roles inside the academy to enhance the effectiveness of the organizational management.
The most anticipated roles of a manager were identified as to remove all obstacles hindering players from developing
themselves and providing suitable environment to flourish, to set clear job division and expectations, effective organizing
in club structure, effective communication among the A team, club and the academy and effective long-term planning. In
relation to the club’s corporate management, the predominant concerns included inadequacies in facilities, lack of interest
in the work of the academy, lack of investment in the academy, and shortcomings in long-term strategic planning.
Additionally, players observed that the board of directors in the clubs changed rapidly, preventing an institutionalized
approach towards the youth academy. Relatedly, players ascribed the inefficacy of club management to nepotism and
political influences, while some other players pointed to issues of corruption within Turkish clubs. Moreover, football
players identified a win-maximizing approach at senior level, impatience on young players and excessive financial
resources allocated to senior football team’ transfers as the additional factors contributing to the perceived inefficiency of
the overall academy management. According to the players, it is the club's approach to the academy which determines of
the academy management's future success. In this regard, the players recommended the implementation of training
courses by the TFF for the club's board members including presidents on academy football to enhance their football-
specific knowledge and cultivate a more supportive mentality within the Turkish football sector. Lastly, one player even
proposed that football academies of the clubs could potentially be sold to interested investors or transformed into private

entities, thereby fostering improved management under the guidance of professional board members.

In terms of service quality, the provision of accommodation services emerged as a multifaceted facilitator,
contributing not only to environmental control but also to the regulation of nutrition and resting times. Furthermore, the
accommodation services were perceived as instrumental in fostering better time management for all academy activities.
Relatedly, the collective residence for young players was seen as a catalyst for enhancing teamwork and cooperation.
However, challenges in this area were also acknowledged, as players indicated insufficient housing in the academies and
highlighted the problematic nature of transportation between the accommodation site to schools and back to training

grounds as a prevalent issue.
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Concerning the services provided to the players, participants advocated for the establishment of a specialized
career management department inside the academy or an in-house agency within the control of the academy. According
to players, trusted agents could play a useful role in this career planning initiative, addressing off-field issues on behalf
of the players. In terms of football development, players conveyed that the training programs in academies generally
lacked challenging and formative aspects. Most participants expressed the absence of an individualized training designed
for each player. Along the same lines, players underscored the inadequacy of specialized fitness training and highlighted
the insufficiency of visual and theoretical instructions in classroom settings within academies. Another aspect stressed by
players was the necessity for academies to implement a well-defined curriculum and teaching program tailored to specific
age groups. When inquired about the specific contributions of academy years to professional careers, elite players outlined
some benefits, as depicted in Figure 1. The predominant contribution was that academies acted as a gateway to

professional football, facilitating an effective adaptation to the country's professional football culture.

Figure 1
Benefits of Football Academy Education on Elite Player Development
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Besides trainings, majority of the players mentioned that playing real matches was a crucial component of the
player development process. For those players, the A team (senior team) of the club was an extension of the academy
education. For example, one participant (P5) summarized this perspective with the following statement: “No matter how
well we trained and played in the academy, ultimately, what matters is how many games we have played in the senior
team. It serves as our showcase—the true evaluation of all the skills acquired during our time in the academy takes place
at the senior level.” Participants specifically acknowledged that engaging in competitive league matches was the most
important phase for both the evolution and evaluation of an academy player. In this sense, most of the players proposed
that academy players should play more official matches in a competitive league to increase sporting age and underlined
the importance of engaging in international tournaments to raise their match experiences. Four players underscored the
significance of playing in a suitable team, advising recently-graduated academy players to choose teams based not solely

on their reputation but on compatibility and on the potential for individual improvement. In terms of the benefits of
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engaging in actual matches, young players cited that it motivated young players to exert greater effort, increased visibility
and value of young players in the football market, instilled appropriate attitudes required for professional football,
enhanced game intelligence and tactical knowledge, fostered self-confidence and competitiveness on the field, and

promoted mental resilience in real-life football situations.

Regarding the progression from academy to senior team, players advocated for an objective decision-making
approach during the transition period, emphasizing the utilization of data and measurements. Furthermore, players
emphasized the necessity for institutionalized rules and organized planning of the transition process. Players also
underscored the necessity of providing mentorship services to young players during this period. One participant (P11)
highlighted this necessity, stating: “There must be an institutional mentoring system to guide young players within the
senior team, preparing them for the demands of professional football. A young player should not be left alone to navigate
the challenges of the progression period.’’ In addition to mentorship, players advocated for the implementation of a well-
planned orientation period and adaptation phase for new incoming players in the A team. Furthermore, it was mentioned
that young players require continuity to establish themselves as elite players in senior teams; hence, patience and trust
were identified as pivotal elements during the transition period. The role of parents and fans during this period was also
emphasized. While players highlighted the importance of safeguarding young players from negative parental influence
during this phase, it was also noted that fans could potentially exert a negative impact on the transition period if their
expectations regarding young players were overly exaggerated. Concerning the psychological development, most
participants strongly emphasized the vital importance of mental and psychological preparation in the player development

and transition process.

In relation to academy's educational services, participants asserted that football academies bore responsibility
not only for on-field football training, but also for off-field education on the subjects potentially related to the footballers’
professional life. On the other hand, only seven out of 15 professional elite players admitted that they received such off-
field courses during their academy years. This implies that over half of the elite players who participated in our research
did not receive any supplemental education for their careers during their time in the academy. To enhance the holistic
development of players, participants recommended that extracurricular lessons, such as English language, communication
with media, financial education, legal knowledge concerning contracts and regulations, and insights into sponsorship

deals, should be integrated into the academy curriculum.

Output Domain: Within the output domain, participants delineated certain attributes and skills anticipated from
players nurtured in academies as indicative of a successful outcome. These skills were presented as soft skills and football
skills and are illustrated in Figure 2. Regarding soft skills; work discipline, being hard-working, and a commitment to
continuous development throughout one's career were identified as pivotal factors that contributed to the formation of a
successful football player at the elite level; self-evaluation skills were also deemed particularly valuable, especially in the

context of self-development.
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Figure 2
Anticipated Soft Skills of Graduated Academy Players
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Regarding football skills, players stressed the importance of young players being physically fit to handle the
challenges posed by senior players during a match. Similarly, most of the players pointed out that young players need to
have strong endurance and strength to compete effectively for the entire 90 minutes at senior level. Foundational football
technique including such skills like ball control, shooting, and dribbling were deemed particularly useful to pursue a
successful football career. Additionally tactical and positional knowledge, improvement of speed and game-intelligence
were the attributes that elite players expected in a football academy education. On the other hand, players also identified
issues commonly observed regarding soft skills among academy-raised players in Tiirkiye, as lack of work-discipline,
lack of professionalism, lack of self-confidence, laziness, lack of resilience and wrong self-conceptions and beliefs at
early years. Concerning football skills, the players explained some of the football related problems among young players
who come from Turkish academies to the senior teams. These problems are identified as physically underdeveloped
players, lack of tactical knowledge, low-endurance levels, lack of strength and power to compete at senior level, lack of

positional knowledge and too much improvisational street-like football.

Feedback Domain: In this domain, participants emphasized that the cultural barriers inherent in the country
significantly shaped the effectiveness and quality of communication within football clubs. In line with this observation,
players indicated that the attitudes and behaviours of existing senior players and coaches in the country impacted the
attitudes and behaviours of the next generation of Turkish players. In addition, players underscored the paramount
importance of positive encouragement and constructive attitudes from senior players towards younger players.
Additionally, players believed that providing premium payments or financial incentives to both academy staff and players
was an important means of motivation and dedication, therefore management should consider it in the planning phase.
Concerning external communication, most of the players recommended the implementation of a well-defined marketing
strategy for the academy by the academy management. This suggestion stemmed from the belief that marketing activities
would be beneficial for enhancing the visibility of players in the market. Furthermore, eleven players emphasized the
effectiveness of marketing as a means to attract new talented players to the academy and to allure more competent staff

to the club. For most of the players, the best marketing activity would be showcasing academy players in the senior team.

Environment Domain: According to the participants in our study, there were notable influencers in the player

development process. Parents, close friends, girlfriends/love affairs, other players in the team, agents, fans and media
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were regarded as the most influential external influencers on academy player’s development. Parental influence was
primarily cited in relation to their constant support in a young player's journey to becoming a professional, ensuring that
the child has everything needed both materially and emotionally. However, excessive parental involvement was also
perceived as having a negative impact. One participant (P1) explained this perspective as follows: "If the parents of a
young boy overindulge him, show excessive attention and care, and involve themselves in every aspect of his life, that boy
can never become a good player. He will struggle to develop confidence even in later stages of life as a person.” In terms
of parent’s influence, therefore, players stressed the imperative necessity of organizing educational sessions for the
parents of players within the academies. The impact of girlfriend was primarily cited as a potential source of emotional

distress, posing a risk of losing focus on football.

About the football federation, players highlighted significant issues, elucidating the responsibilities they believed
the federation should assume to address those problems as illustrated in Table 3. The predominant issues primarily
revolved around the absence of an effective controlling function and a well-defined national strategic vision for youth
football.

Table 3

Federation’s Influence on Football Academy Management

Turkish Football Federation’s (TFF) influence on academy management
Noticed problems Direct responsibilities

There is nepotism in TFF (P9, P14) Better Education courses for all academy staff (P3, P9)

Lack of quality coaching education (P9) Academy TV for knowledge sharing (P10)

Lack of a defined football system/methodology (P5, P7,
P9, P11)

Lack of competitive league system (P5, P7, P9, P11, P13)

Reward Systems as incentives to clubs (P4, P13)

B Teams should be created in regular leagues (P13)
Lack of national talent identification system (P9, P12)
TFF neglects the controlling function (P4, P5, P13, P14)

More effective controlling function (P9, P11, P14)
Define long-term national football strategy (P5, P7, P14)

Set a license system for club’s top management and
governance (P3, P11)

Table 4

Influence of Sports Policy on Football Academy Management
Country’s Sports Policy Role in Academy Management
Noticed Problems Direct Responsibilities
Solve schooling problem of elite athletes (P2, P14, P8,
P15), by schools in clubs (P14), Online/distant options
(P8)

Schooling of Elite Athlete (P1, P2, P4, P8, P11, P14, P15)

Public Universities don’t solve problems of football (PS8,

P9) Create online data/knowledge sharing platforms (P10)

Lack of investment in grassroot football (P10, P14)
A general national education quality is low (P14)

Inactive Society — National Physical Inactivity (P13)

Build more public football fields (P10, P13, P14)
Make solid sports policy, not populism (P2, P14)

Support more scientific research in football (P9, P10, P11)
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The participants also frequently emphasized the significance of the government's role and highlighted sports
policy matters relevant to football academy management in the country. These issues primarily revolved around the
schooling of elite football players and shortages in the national education system. Additionally, there was a concern about
the absence of robust sports policies, emphasizing the need for substantive measures rather than actions driven by political
populism. The comprehensive list of government-related problems, along with the proposed actions to be taken by the

government concerning football academies is provided in Table 4.
DISCUSSION

The present study aimed to investigate the factors influencing the effectiveness of management of football
academies in Tirkiye. Utilizing the systems theory to management as its theoretical underpinning, the results focused in
five essential domains characteristics of an open system: input, process, feedback, output, and environmental aspects,
from the viewpoint of elite football players.

Input Domain: The quality of the incoming player into the academy system becomes of utmost importance for
successful academy management. However, the findings of the study indicated that the selection procedures for the
academy appeared to be done subjectively by simple, short-term trial week or a few test games, or by the
recommendations of acquaintances. Some players were not even selected but simply invited to train with the youth teams
by some coaches and they just continued their career until today. It is significant to point out that talent selection is not a
one-time event; it should be carried out through a continuous and lengthy process of revision (Kula, 2019), to eliminate
those who are not suitable to continue. Apparently, any kind of nepotism and unfairness in player selection must be
prevented (Sunay and Kaya, 2018) in Turkish football academies and the detection, identification and selection processes
must be defined objectively, in a more organized and informed way (Acikada and Hazir, 2016; Kula, 2019; Sarmento et
al., 2018; Sevimli, 2015). Moreover, a holistic consideration should be given to physical, cognitive and psychological
attributes along with technical skill abilities, when making decisions regarding talent identification (Williams et al., 2020).
In the present study, some players stated that they were firstly introduced to football by their schoolteachers. This finding
offers important insights into talent detection practices for football academies. With 43,455 primary and secondary
schools across Tirkiye (MEB, 2022), there exists a significant opportunity to leverage all physical education teachers in
these schools as natural talent scouts for the nation. This could be achieved through effective coordination between the
sports ministry and the federation. Recognizing that the timing of talent identification is as crucial as the identification
itself, proper nurturing at the right time is essential for talent to reach its full potential to play at the highest elite level
(Miiniroglu and Subak, 2018). Late starting ages for organized football training was one of the concerns in Turkish

football therefore schools play an important role in national talent detection.

In terms of football education, the research indicates that youth coaches with suitable pedagogical and
communication skills are essential for successful talent development. However, what is interesting in the findings is that
academy coaching must be supported and reinforced by senior coaches who are receptive to integrating academy players
into the first team. Therefore, we must also underscore the vital role of A team head coaches in the player development
process, especially during transition periods. The quality and quantity of available coaches at the senior team level for
young academy-raised players can be determinant for their future success in elite levels (Coyle, 2009). Some players have
highlighted that their first head coaches in senior teams played the most crucial role in their journey to becoming elite
players. The coach is recognised as a critical factor impacting on the quality of the sporting experience for young players

(Jones et al., 2024) and thus, this initial experience of academy-raised players in senior teams under senior coaches may
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influence future developmental opportunities. This underscores the significant influence head coaches of senior teams
can have in the final development phase of elite players. If academy players are not trusted and given opportunities by
senior team head coaches, their football education and development process could automatically and prematurely cease.
Recent research also shows that lack of opportunity to gain exposure to first-team football is a barrier to youth player
transition (McGuigan et al., 2024). In addition to the coach, other staff working within the academy and in the club also
may play a crucial role in the holistic development of players. Players particularly emphasized the significance of
supplementary staff next to quality coaching, including expert sports psychologists, nutritionists, specialized fitness
coaches, and physiotherapists. If these positions are not filled by expert staff, consequently, Turkish academy players

could face challenges in achieving physical development comparable to their European counterparts.

In terms of facilities, academies should offer full-board accommodation to players, by transforming the facilities
into a home for young players, an arrangement that would save time for training and coordination of the activities.
Especially in Tirkiye, since most selected players come from disadvantaged socio-economic areas, academies should
provide their players with full-board housing (Senel and Saygin, 2021). Alternatively, school education could be
organized within the academies or through distant online learning. These measures can save energy, time, and money on
transportation between school, home, and training grounds. Moreover, providing full-board accommodation would ensure
equality among all players, better nutrition, and improved rest control, while also protecting players from external factors.
As players further suggested, after a certain age, training facilities should be located on the same site as the senior team.
Moving youth players into a new advanced learning environment may be associated with positive performance and
motivational outcomes for high potential players (Kelly et al., 2018; Kingston et al., 2018). Therefore, it is recommended
that the oldest age group in the academy, typically U19 in the Turkish football system, shares the same site facilities with
the senior team. This arrangement is proposed to allow talented younger players to build relationships with professional

players, fostering adaptation and suitable handling of challenges at the professional level (Mills et al., 2014).

Process Domain: Overall, players expressed dissatisfaction with the formative aspects of training, highlighting that
academies often prioritize the development of youth teams for upcoming matches rather than focusing on the development
of players for the long term. To address this, more challenging training sessions (Mills et al., 2014) should incorporate
formative elements, to teach new skKills. It is crucial to recognize that these young players are, first and foremost, students
who come to learn football. Traditional training schemes often lack individualized training tailored to the specific needs
of each player. Therefore, individual measurements should be implemented in football academies to assess the unique
needs of each player at the beginning of each season, enabling the design of tailor-made extra training for individual
development. Furthermore, the lack of visual feedback and theoretical instructions in classrooms was evident in Turkish
academies. Specifically, visual feedback can be enhanced by involving players in watching themselves play (Abrahams,
2012). Moreover, theoretical classroom lessons are necessary to enhance declarative tactical knowledge of Turkish
players. Additionally, to improve the overall quality of education and achieve the desired standardization, it is necessary

to develop nation-wide football curriculum tailored to different age groups.

Providing real-match experiences is an essential service that should be provided by football clubs to their players.
Because competitive matches give young athletes a chance to combine their technical, tactical, physical and psychological
components to effectively participate in the game (Bonney et al., 2020). In other words, the football education of home-
grown players is not confined solely to the academy, but it extends to professional level and continues within the senior

(A) team. Therefore, it is imperious to recognize that a football player is not fundamentally distinct as an academy player
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or a senior player but just undergoes a transition from youth to senior football. This transition becomes possible when
Turkish clubs offer opportunities for their players to compete in senior football teams. To address this, it is recommended
that football players who have recently completed their academy education undergo an obligatory internship period. This
period could be formally regulated as a rule within the club’s policy. Failure to complete this period would mean that the
club cannot claim the players were not raised by the academy but rather not utilized by the senior team. Because, according
to our research, there is a fine line between raising and developing a player. The academies are primarily responsible for
the raising part, but the senior team share joint responsibility for the developing part. Because learning is an ongoing
process rather than a series of fixed acquisition events and development has not a finished identity (Armour, 2013).
Moreover, engaging in competition, if appropriately managed, is seen as a highly developmental feature (Co6té et al.,
2013; Foreman et al., 2004; North et. al., 2014). Successful international elite soccer players have often accumulated
enough practice hours after 13 years (Helsen et al., 2000), which is more than the time spent in a football academy,
reinforcing the idea that the A team serves as an extension of academy education. All these indicate that the player
development process is a chain, and any negligence in one of its parts can lead to a breakdown in the outcome. We cannot
expect young players to become professional footballers while keeping them playing in amateur or youth football.
Because the academy games prioritize learning over winning (Topkaya, 2015), and playing against the same-level young
players may limit challenging situations and competitiveness. Apparently, no system can produce top level players if they
play only in trainings or constantly with low level rivals. Worthy opponents are essential for attaining excellence in elite
sport. In this regard, it seems that lack of opportunity in competitive league games is a significant barrier in youth player
transition to professional first-team football (McGuigan et al., 2023). The primary challenge lies in persuading the clubs
in the league to give young players more match time in their first team (Poli et al., 2016), as otherwise, all efforts in the
club's academy might be in vain. In this context, it is advisable that if the academy player's current club does not offer
any playing chances in the senior team, the player should promptly explore alternative avenues to engage in senior
football. In this sense, establishing a career department within the academy or the club that assists recent graduates in
finding loans or initial playing opportunities would be a logical step. A professional academy should offer players a

pathway into professional career (Williams, 2014).

The present research also found that players proposed having two-games a week during their academy years to
gain more experience and be ready for the extensive match program of the professional level. Additionally, it was found
that Turkish young players tended to engage in organized football much later than their European counterparts. For
example, one player began organized training at the age of 15, while another elite player started at the age of 16. These
starting ages are considerably late in modern football training, resulting in a lower sport age for Turkish players compared
to their European counterparts. The age at which one starts engaging in organized sports training is a significant criterion
for further developmental stages (Kula, 2019). Therefore, to address this gap, it is proposed that organizing more games
during the academy years and involving players in organized football at an earlier age could be beneficial approaches for

the future.

Another finding of the research suggests a new approach to pre-school children. In most Turkish academies, the
youngest age group is the U12 teams (Cevik and Onag, 2019). This means that young players who generally start playing
football before the age of 7 may experience at least a 5-year gap until they are finally selected to participate in organized
football training for the first time. In the past, streets used to serve as informal football academies for preschool children,
but in contemporary times, it's no longer feasible to rely on the streets to solve this issue. Children are unable to acquire

the same amount of outdoor play than that of previous generations (Solomon-Moore et al., 2018). This situation suggests
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that the Turkish Football Federation may need to create special projects for early football education targeting preschool
children. Early coaching is also crucial for shaping the character of youngsters (Beswick, 2016), and important themes
such as fair play should be instilled in the hands of qualified pedagogue coaches during these early formative years
(Erdemli, 2008). Additionally, early engagement with sports is also fundamental for the development of sports expertise
(Coté et al., 2003). In other words, players at their childhood years need large quantities of sport-specific activities in
order to be better elite level footballers in future years (Zibung and Conzelmann, 2013). As an alternative solution,
licensed football schools under the name of Turkish Football Federation in different cities may be a viable option, serving

as a means for early education and talent detection for the youngest academy-age groups in academies.

Feedback Domain: Communication channels and coordination between the academy and the senior team are often
disrupted when left to individual preferences. Therefore, these processes must be institutionally regulated and enforced
by the club’s governance. To enhance motivation and dedication, the club should introduce institutionalized financial

incentives tied to the academy’s achievement of pre-determined performance indicators.

Output Domain: Overemphasis on tactical and positional development could potentially lead to the cultivation of
homogeneous players within the academies. Therefore, academies are advised to place equal importance on nurturing
individual talents and improving players’ technical skills. This is often referred to as the "X factor," where the player
possesses at least one exceptional attribute to make a difference in the game (McGuigan et al., 2023). The future of
football will invariably require and demand more star players who can dynamically influence the game. Recognizing this,
clubs should anticipate future trends in playing and establish essential performance markers to guide development
systems. Players themselves emphasized that mental skills play an essential role in distinguishing the best from the
ordinary throughout long career years. Consequently, the psychological and emotional development of players should be
taken more seriously and integrated into the education programs of academies as a regular component of football training.

It seems clear that these services are no longer a luxury, but a necessity in modern football education.

As the research shows, young players who set goals, take responsibility, engage in self-evaluation, and exhibit
self-regulation, along with a strong character (Beswick, 2016) stand higher chances of succeeding at the elite level and
should be preferred by clubs. These attributes inevitably reflect on the player's private life, a crucial factor in maintaining
a player's performance throughout their entire career. These qualities cannot be forcibly taught in academies; rather, the
player must take personal responsibility and learn to act as a true professional to sustain success at the highest level. In
connection to this topic, we have coined a new term, ‘‘cultural barriers,”’ to describe a hindrance to the development of
Turkish players. This term signifies that the cultural habits and attitudes of senior players can impact and influence the
habits and attitudes of the new generation of young players. In other words, the next generation of footballers is shaped
by the current and past generations of footballers in Tiirkiye. This form of learning, known as observational learning, is
a process through which individuals learn by watching others (Abrams, 2012). It serves as an influential, albeit unofficial
means of learning, supplementing the formal education provided in academies. For instance, if current senior footballers
and even coaches exhibit laziness, the next generation may adopt a similar approach, perceiving it as an accepted and
valid way of being an elite footballer in the country. Similarly, if senior players neglect their academic education, the
following generation may also devalue studying, assuming it's unnecessary to become an elite footballer. There is a
practical motivation to replicate the modelled behaviour (Abrams, 2012) because players observe its effectiveness. From
professionalism to fair-play ethics, investment preferences to dressing style, many aspects of today's realities are shaped

by the former generation of players. This observation may offer insight into cultural differences, explaining why there
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are distinctions between highly dutiful, well-disciplined Danish or Japanese players and Turkish players. Therefore,
expecting miracles solely from academies without an overall increase in the quality of the country’s football would be

futile.

Environment Domain: Academy management should proactively mitigate the potential negative effects of external
influences on players' developmental processes. Since parents were identified as the most influential figures during the
development and early-career phases, organizing regular and formal educational programs for them is crucial. In terms
of organizational external influencers, the football federation and sports policy exert an indirect yet influential impact on
the success of football academies. Federation should primarily ensure that academy-raised young players have access to
competitive league systems to facilitate their development and offer reward and incentive systems to encourage clubs to
play with academy-raised players. This appears to be a significant challenge in Tirkiye, hindering the progression of
academy graduates into professional football. A player who has graduated from an academy at the age of 19 often faces
the dilemma of being ineligible for U19 teams but struggling to find a place in the A team. Consequently, they end up
waiting for opportunities, wasting precious time. Concerning the policy, the results of this investigation showed that elite
players frequently began their football journey with amateur clubs in their childhood neighbourhoods, underscoring the
significance of grassroots football in elite player development. Regardless of their excellence, football academies can
only receive players from their operating environments. This means that grassroots and amateur football serve as the
initial introduction to sports for children, particularly in football. Amateur sports create a pool of potential talents, and
the larger the talent pool, the better the selection chances for academies. In essence, it is from grassroots that future players
are born (Hassan and Hamil, 2011), not professional football clubs competing for the titles. Therefore, if the government
and the federation aim to improve professional football in Tiirkiye, they must prioritize collaborative efforts to enhance
amateur football clubs and grassroots activities in the country. Accordingly, the Turkish Football Federation should
consider re-designing the competition system and both amateur and professional leagues in an effective and realistic
manner, recognizing the significant influence of national and international competitions on elite athlete development (De
Bosscher et al., 2010; Sevimli, 2015).

CONCLUSION AND SUGGESTIONS

In conclusion, given that all processes, from detection to selection, and from development to playing
opportunities in a league, are significantly shaped by the quality of management and governance decisions, it becomes
evident that success or failure in player development is never solely dependent on the abilities of academy players. It
becomes crucial for academy managers, followed by top club executives, to adopt a more informed approach and a
supportive mentality toward the club's academy while actively assuming their responsibilities to achieve the expected
results. Additionally, the federation's and the state's sports policies indirectly influence the system. Therefore, a coherent,
balanced, and long-term approach to youth football development should be adopted, with a strong emphasis on informed

academy scouting, trainings, competitiveness, and well-defined transition pathways in Tiirkiye.
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Kuvvet kararlihgi ve farkh gruplardaki motor fonksiyon testlerindeki performans arasindaki
iliski birgok calismada incelenmis olmasina ragmen, atletik performansla olan iliskisini
inceleyen ¢alisma sayisi oldukga sinirhdir. Bu ¢alismanin amaci, geleneksel okgular ve
okguluk deneyimi olmayan bireyler arasinda submaksimal izometrik kasilmalar sirasinda
kuvvet kararliligini (KK) karsilagtirmaktir. Calisma iki grup tzerinde gergeklestirilmistir: 65
geleneksel okgu (33 erkek, 32 kadin) ve hedef sporlarinda deneyimi olmayan 65 birey (33
erkek, 32 kadin). Her iki grup da KK ozelliklerini degerlendirmek ve karsilastirmak igin
standartlastiriimis testlere tabi tutulmustur. Testlerin odak noktasi biceps kas grubu olup,
katihmcilar 90 derecelik dirsek agisinda statik bir precher curl hareketi yapmislardir.
Katihmcilar ncelikle maksimum istemli izometrik kasilma (MIiK) testini gerceklestirmis,
ardindan 30 saniye boyunca MIiK kuvvetlerinin %50'sini siirdiirebilmeleri gereken bir KK
testi uygulanmistir. Zaman ve kuvvet verileri, katiimcilarin 6niinde bulunan grafiksel bir ara
ylizde sunulmus ve test boyunca hassasiyet ve tutarlihgi saglamak igin gercek zamanl geri
bildirim verilmistir. Her katiimcinin MK testi ve KK testi verileri analiz edilmis ve MiK ile KK
test degiskenleri karsilastiriimistir. Sonug olarak, maksimum kuvvet benzer olsa da okgularin
kuvvet kararhliklarinin okguluk deneyimi olmayan bireylere gore daha yiiksek oldugu
gozlemlenmistir. TUm katihmcilar ve erkek katilimcilar arasindaki KK parametrelerindeki
farkin anlaml oldugu, ancak kadin katilimcilar arasindaki farkin anlamh olmadigi
bulunmustur. Bu sonuglar, kuvvet kararliiginin okgular igin diger kuvvet parametreleriyle
birlikte 6nemli bir faktor oldugunu 6nermektedir. Farkl seviyelerdeki okgularda kuvvet
kararliligi ile performans arasindaki iliskinin incelenmesinin degerli olduguna inaniyoruz.
Ayrica, hedef sporlarinda kuvvet kararliligi antrenmanlarinin performans lizerinde olumlu
etkisi olabilecegini disinmekteyiz.

Anahtar Kelimeler: Kuvvet kararlilidi, Okguluk, Geleneksel ok¢uluk

I ABSTRACT

Although the relationship between force steadiness and performance in motor function
tests for different groups has been investigated in many studies, the number of studies
examining its relationship with athletic performance is very limited. Aim of the study was to
compare force steadiness (FS) of traditional archers and non-archers during submaximal
isometric contractions. A cross-sectional comparative study was conducted in two groups:
65 traditional archers (33 males, 32 females) and 65 individuals (33 males, 32 females) with
no experience in target sports. Both groups underwent standardized tests to evaluate and
compare their FS. The biceps muscle group was the focus of the tests, with participants
holding a static preacher curl position at a fixed 90-degree elbow joint angle to ensure
consistent and reliable measurements. Participants initially performed the maximal
voluntary isometric contraction (MVIC) test, followed by a FS assessment in which they were
required to sustain 50% of their MVIC force for a duration of 30 seconds. Time and force
data were presented on a graphical interface positioned in front of the participants,
providing real-time feedback to ensure precision and consistency throughout the test. The
MVIC test and FS test data of each participant were analyzed and the MVIC and FS test
variables were compared. As a result, although maximal force were similar, it has been
observed that the force steadiness in archers is higher compared to non-archers. While the
difference in force steadiness parameters among all participants and the male participants
was found to be significant, the difference in female participants was not significant. These
results suggest that force steadiness is an important factor alongside other force
parameters in archers. We believe that the relationship between force steadiness and
performance in archers at different levels is worth investigating. Furthermore, we think that
force steadiness training in target sports could have an impact on performance.

Keywords: Force steadiness, Archery, Traditional archery

Yazar notlari: Bu ¢alismanin gerceklestirilmesinde Sakarya Uygulamali Bilimleri Universitesi Egzersiz ve Spor Bilimleri Egitim,
Uygulama ve Arastirma Merkezi imkanlarindan yararlanilmigtir.
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GIiRiS

Istemli eylemler, spinal motor ndron havuzlari tarafindan paylasilan sinaptik girdiler tarafindan kontrol edilir.
Bu sinaptik girdiler nedeniyle motor initelerinin desarj siirelerindeki yavas ortak salinimlar, submaksimal izometrik
kasilmalar sirasindaki kuvvet kararliligi (force steadiness, KK) giiclii bir sekilde iligkilidir. Yiiriime, denge, viicut salinimi
ve el becerileri gibi baz1 motor becerilerde uygulanan fonksiyon testlerindeki performans puanlariin KK ile orta derecede
iliskili oldugu gdzlenmistir (Enoka ve Farina, 2021). Submaksimal izometrik bir kasilmada, her ne kadar korunmaya
calisilsa da kuvveti sabit bir degerde tutmak miimkiin olmaz, bunun yerine kuvvetin ortalama bir deger etrafinda
dalgalandig1 gozlenir (De Luca ve dig., 1982; Jones ve dig., 2002; Laidlaw ve dig., 2000; Tracy ve Enoka, 2002). Bu
dalgalanmalar standart sapma (SD) veya varyasyon katsayis1 (CV) gibi dlgiitler kullanilarak degerlendirilir. Genellikle
CV, kuvvetin degisim katsayisi diger bir deyisle, kuvvet kararliliginin Slgiisiinii ifade eder (Galganski ve dig., 1993).

Hem SD hem de CV'deki artislar, azalan kuvvet kararlilig1 olarak yorumlanir.

Kasilmalarin minimum kuvvet dalgalanmalariyla gerceklestirilmesi giinliik yasam igin 6nemlidir, ¢iinkii azalan
kuvvet kararlilig1, istemli hareketlerin hassasiyetini ve fonksiyonel yetenegi etkiler (Arvanitidis ve dig., 2021). Bununla
birlikte statik durumdaki kuvvet kararliliginin dinamik gorevlerdeki performansin da 6ngoriisii oldugu diisiiniilmektedir.
Secili gorevler sirasinda kuvvetin degisim katsayisi, farkli birey gruplarinin bir dizi islevsel aktivitede elde ettigi
performans puanlar ile iligkilidir (Enoka ve Farina, 2021). Submaksimal izometrik kasilmalar sirasinda kuvvet
kararliliginin motor fonksiyon testlerindeki performansla orta derecede iligkili oldugu gézlenmistir. Yiiriiylis performansi
(Almuklass ve dig., 2018; Davis ve dig., 2020), el becerisine iligkin pegboard testleri (Almuklass ve dig., 2016; Feeney
ve dig., 2018), yash yetiskinlerde diisme riski (Carville ve dig., 2007) ve dik durma sirasinda postiirel sallanma (Davis
ve dig., 2020; Motoki ve Shinohara, 2010) ile kuvvet kararliliginin iligkili oldugu gézlenmistir.

Kuvvet kararliligimin farkli gruplar i¢in motor fonksiyon testlerindeki performansla iligkisi birgok ¢alismada
arastiritlmakla birlikte sportif performans ile iligkisinin incelendigi ¢alisma sayisi ¢ok sinirhidir. Sportif performansin
degerlendirilmesinde kullanilan kuvvet testlerinde ¢ogunlukla maksimal kuvvet, cabuk kuvvet ve kuvvette devamlilik
degiskenleri statik ya da dinamik durumlarda degerlendirilir. Bununla birlikte hassas kas kontroliiniin 6nemli oldugu
branslarda, KK ’nin sportif performansin énemli bilesenlerinden biri oldugunu diisiinmekteyiz. Ornegin, kol kas kuvveti,
kas dayanikliligi, denge ve ¢ekme kuvveti uzunlugu gibi okguluk performansini etkileyecek faktorler (Lau ve dig., 2020;
Mohd Saleh ve dig., 2022) arastirilirken KK’nin okguluk performans: ile iliskisi yeteri kadar aragtirilmis degildir.
Ozellikle hedef sporlarinda énemli olan hassas kas kontroliiniin performans ile iliskili oldugu bilinmektedir (Michael,
2006). Olimpik okgularda yapilan ¢aligmada, elit grubun hem orta seviye hem de baslangi¢ seviyesi okgulara kiyasla tiim
asamalarda, one arkaya ve saga sola yonlerde, en az basing merkezi salinimina sahip oldugunu gostermistir (Simsek ve
dig., 2019). Ote yandan biligsel gorevlerin, diisiik siddette gergeklestirilen izometrik kasilma sirasinda, Kuvvet
dalgalanmalarinin genligini etkiledigi bilinmektedir. Dirsek fleksor kaslartyla maksimumun %35'inde sabit bir kasilma

gerceklestirdiginde, biligsel bir zorlugun kuvvet dalgalanmalarinin genligini artirdigi gézlenmistir (Pereira ve dig., 2019).

Karmagsik biligsel gorevler igeren ve viicut salintminin 6nemli oldugu hedef sporlarinda diger performans
bilesenlerinin yan1 sira KK’nin performans ile iligkisinin arastirilmasinin 6nemli oldugunu diisiinmekteyiz. Bu ¢alismada,
geleneksel okgular ve ok¢u olmayan bireylerin submaksimal izometrik kasilmalar sirasinda kuvvet kararliliginin

karsilagtirilmas1 amaglanmustir.
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YONTEM

Arastirma Grubu: Arastirmada esit sayida katilimcidan olusturulan iki gruba ait 6lgiimler gergeklestirilmistir.
Gruplardan biri geleneksel okguluk bransinda yarigmaya katilan 65 okgudan (33 erkek, boy: 174+6.9 cm, beden agirligt:
76.7+14.4 kg, spor yili: 6+4 y1l; 32 kadin, boy: 165.34+5.7 cm, viicut agirhigr: 60.9+8.91 kg, spor yil1 4+2 y1l) olusurken
digeri ise spor bilimleri fakiiltesinde 6grenim goren herhangi bir hedef sporu ile ugragmayan 65 (33 erkek, boy:
177.8+£5.98 cm, viicut agirligi: 75.9+10.82 kg; 32 kadin, boy: 164.9+6.28 cm, viicut agirligi: 59.6+£8.97 kg) 6grenciden
olusmustur. Arastirmaya son alt1 ay icerisinde herhangi bir sportif yaralanma yasamayan katilimcilar dahil edilmistir.
Katilimcilara goniilli onam formu imzalatilmis ve ¢aligma icin Sakarya Uygulamali Bilimler Universitesi Etik

Kurulu'ndan 13.09.2024 tarih ve 48/18 sayili onay alinmustir.

Arastirma Tasarimi: Maksimal kuvvet ve KK testleri i¢in preacher curl sehpasi, bir yiik hiicresi, sinyal yiikseltici
ve analog/dijital ¢eviriciden olugsan donanim ve bu ¢alisma i¢in hazirlanan 6zel yazilim kullanilmistir. Test diizeneginde
yiik hiicresi ve tutamak arasinda iki pargadan olusan 8 mm sonsuz dis civata saplama kullanilmig ve iki parga arasinda
yer alan ayar parcasi yardimi ile dirsek eklemi 90 derece olacak sekilde uzunluk ayarlanmistir. Yiik hiicresine (Kobastar,
ST S Tipi Yiik Hiicresi, 200 kg) uygulanan kuvvet, yiik hiicresinde bulunan gerinim 6Slgerlerin elektriksel direncinde
degisikliklere neden olmus ve yiik hiicresine uygulanan kuvvetle dogrudan iligkili olan diren¢ degisiklikleri, bir gerinim
Olcer amplifikatorii (Baykon, TX20 Analog Transmitter) tarafindan yiikseltilmistir. Analog sinyal analog-dijital
doniistiiriicii (NI USB-6210, 16-Bit, 250kS/s) tarafindan 400 Hz'de 6rneklenmistir. Yiik hiicresinin elektriksel direncinde
meydana gelen degisikliklerin kg birimine doniistiirilmesinde iireticinin yazilimi kullanilmis ve serbest agirliklar ile test
edilmigtir. Katilimcilarin test sirasinda es zamanli olarak hedef kuvveti ve uyguladiklari kuvveti gérebilmeleri i¢in Sekil
1b’de yer alan arastirma alani tasarlanmig ve yazilan grafik ara yiizde yer alan gosterge (Sekil 1a) ile kuvvet degerleri es
zamanli olarak sunulmustur. Her bir katilimeciya ait kuvvet-zaman serileri veri analizleri igin bir bilgisayar dosyasina
kaydedilmigtir. Dijital sinyalin kaydedilmesi ve analizinde bu ¢alisma i¢in MATLAB {izerinde tasarlanan ara yiiz ve

yazilim kullanilmigtir (The MathWorks Inc., 2023).

Sekil 1

Test Diizenegi: a) Calisma igin dizayn edilen ara yiiz b) Kuvvet test diizenegi 1: yiik hiicresi, 2: transmitter, 3: A2D
cevirici, 4: bilgisayar, 5: geribildirim ekrani, 6: yiikseklik ayar par¢asi

e S I~ r—
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Verilerin Toplanmasi: Arastirmada katilimcilara, sirastyla, Maksimum Istemli Izometrik Kasilma testi (MiiK) ve
KK olmak tizere iki farkli test uygulanmistir. Kuvvet testlerinde hedef kas grubu olarak biceps kas grubu secilmis ve
katilimcilardan preacher curl hareketini 90 derece sabit dirsek eklem agisinda izometrik sekilde gerceklestirmeleri
istenmistir (Sekil 2). Direng lastigi kullanilarak gergeklestirilen 2 set 10 tekrar biceps curl hareketi igeren standart 1sitnma
uygulamasinin ardindan katilimcilara kuvvet testleri uygulanmistir. Test diizenegine aligilmasi amaciyla ger¢ek 6lgiim
oncesinde her katilimcidan 2 deneme uygulamasi yapmasi istenmistir. Geleneksel okc¢ulardan olusan grubun 6l¢iimleri
iiniversiteler arasi ok¢uluk miisabakasinda, yarisma oncesinde gerceklestirilmistir. Her iki grubun dl¢timleri Sekil 2°de

verilen akisa gore gerceklestirilmistir.

Sekil 2

Calisma akis semasi

KK testi

(50% maksimal
30s x 1 tekrar)

Dinlenme Deneme MVC testi Dinlenme

Isinma (5dk)
(2dk) (2 tekrar) (5s x 2 tekrar) (4dk)

Kuvvet testleri: Isitnma ve denemeler sonrasinda, sirasiyla énce MIIK testi ve sonrasinda &lgiilen bireysel
MIIK’nin %50°si ile KK testi gergeklestirilmistir. MIIK testinde 5 saniye siire ile 6l¢iilen kuvvet verisindeki en yiiksek
deger maksimal olarak (Maksimal Kuvvet) degerlendirilmistir. Maksimal kuvvet viicut agirh@ma boliinerek relatif
maksimal kuvvet (Relatif Maximal Kuvvet) hesaplanmigtir. KK testinde ise katilimcidan maksimalinin %50’sine denk
gelen kuvveti 30 saniye boyunca korumasi istenmistir. Katilimeilarin KK testinde maksimallerinin %50’sini gormeleri
ve koruyabilmeleri i¢in zaman ve kuvvet degeri katilimcinin karsisinda yer alan ekrandaki grafik ara yiizde yer alan

gostergede sunulmustur (Sekil 1a).

Verilerin Analizi: Her bir katilimciya ait MIIK testi ve KK testi verilerinin hesaplanmasinda ve analizinde
MATLAB yazilim1 kullanilmistir (The MathWorks Inc., 2023)

KK testi verilerinin analizinde, katilimeilarin testin baslangicinda hedefin {izerine ¢iktiklar: daha sonra hedefin
altina distiikleri ve bu salinimin giderek azalan bir genlikte devam ettigi gézlenmistir. Bu davranisi degerlendirmek
amactyla KK test verisinde pozitif ve negatif zirveleri belirlemek icin find local maxima fonksiyonu kullanilmustir. ilk
pozitif zirve ve ilk negatif zirve icin kKuvvet ([ik Zirve Pozitif Kuvvet, Ilk Zirve Negatif Kuvvet) ve zaman (Ilk Zirve Pozitif
Zaman, Ik Zirve Negatif Zaman) degerleri kullanilarak ilk salinim hareketinin genligi (Zirve Fark Kuvvet) ve periyodu
(Zirve Fark Zaman) hesaplanmigtir. Tiim KK testi boyunca gergeklesen salinim hareketini degerlendirmek amaciyla zirve
say1st (Zirve Sayist) belirlenmistir. Kuvvet verisindeki dalgalanmayi degerlendirmek igin tiim test verisinin ortalamasi
(Kuvvet ort), standart sapmasi1 (Kuvvet std) ve kuvvet kararliliginin degerlendirilmesinde siklikla kullanilan varyasyon
katsayis1 (cv) degerleri hesaplanmistir. Bununla birlikte gezinmenin hangi bolgede gergeklestigini degerlendirmek
amactyla maksimalin %50’sinin + 2 birim altinda ve iistiinde 4 bolge tanimlanmig ve bu bolgeler i¢in ayr1 ayri ve toplam

histogram degerleri yiizde olarak hesaplanmugtir. Ornek test verisi ve kullanilan degiskenler Sekil 3’te gdsterilmistir.

Degiskenlerin normal dagilim gésterip gostermedigi One-sample Kolmogorov-Smirnov testi ile degerlendirilmis
normal dagilim gdstermedikleri belirlenmistir. Bu nedenle bagimsiz gruplarin karsilagtirilmasinda Mann Whitney U testi

kullanilmistir.
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Sekil 3

KK test verisi i¢in hesaplanan degiskenler (ok¢u grup érnek veri)

KK testi 6rnek veri ve hesaplanan degiskenler
\

58 ¢ T T T I 7
\ ilk pozitif zirve %:SZZ : gg:ﬁ
56 [150% <>51% [
-?1%<>5?%
54 e kovvat (50% mai) |
® zirve sayisi
52
% 2 & No
E50 _ﬂ A 5 Al - 2286
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E al \/ \ v Vo \/
46 — —
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<— ilk negatif zirve
40 | | | | |
0 5 10 15 20 25 30
Zaman (s)
BULGULAR

Okcu ve okgu olmayan gruplara ait kuvvet testleri degerleri tiim grup, erkekler ve kadinlar olarak ayri ayri

kargilastirilmis ve sonuglar tablolar halinde sunulmustur. Geleneksel okgular ve ok¢u olmayan grupta yer alan tiim

katilimcilar i¢in KK testine ait 30 saniye boyunca kuvvet degerleri dagilimi ve ortalamalart Sekil 4°te gosterilmistir. Tim

katilimcilarin KK testinin ilk 5 saniye siiresince hedefi yakalamak igin genellikle yukar1 ve asagi yonde salinim

gosterdikleri gézlenmistir. Bununla birlikte bu salinimin genligi ve salinim siiresinin okgu ve okgu olmayanlarda benzer

oldugu gozlenmistir.

Sekil 4

KK testinde tiim katilimcilara ait kuvvet verileri alan grafigi

Okgu ve okgu olmayan grup KK testi verileri
T T

120

L
15
Zaman (s)

20

T
----- hedef kuvvet (50% mak)
——okgu olmayan grup ortalama
——okgu grup ortalama
[lokeu grup dagihmi

[ Jokgu olmayan grup dagilimi

25
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Tablo 1
Okgu ve ok¢u olmayan grup verilerinin karsilagtirilmasi (tiim katilimcilar, n=635)
Okg¢u olmayan grup Okgu grup

p z U ort std ort std
Boy (cm) 0.514 0.653 4398 171.8 104 170.2 7.9
Viicut Agirlig (kg) 0.532 0624 4123 67.6 14.4 69.0 143
Maksimal Kuvvet (kg) 0.981 1.104 4495 715 17.2 71.2 23.4
Relatif Maksimal Kuvvet (kg/va) 0.274 1.942 4675 1.07 0.22 1.03 0.26
[k Zirve Pozitif Kuvvet (% mak) 0.270 1.157 4499 60.5 12.3 58.6 10.7
[lk Zirve Negatif Kuvvet (% mak) 0.052 1.408 4558 -38.1 10.3 -41.2 12.6
[lk Zirve Pozitif Zaman (s) 0.247 -0.978 4047 0.062 0.032 0.066 0.058
[k Zirve Negatif Zaman (s) 0.159 1.778 4638 0.191 0.068 0.185 0.087
Zirve Fark Kuvvet (% mak) 0.328 0.811 4432 98.7 155 99.7 17.4
Zirve Fark Zaman (s) 0.075 -0.023 4252 0.129 0.076 0.119 0.067
Zirve Sayisi (say1) 0.417 1.094 4493 30 3 30 4
Kuvvet ort (kg) 0.097 -1.658 3901 48.2 1.19 48.4 1.24
Kuvvet std (kg) 0.071 1.807 4646 3.46 2.11 3.19 2.69
cv (%) 0.035% 2.109 4711 7.20 4.43 6.17 454
48% < > 49% 0.942 0.072 4274 29 11 29 13
49% < > 50% 0.043% -2.026 3822 30 11 37 16
50% < > 51% 0.780 -0.279 4197 11 7 12 7
51% < >52% 0.432 0.786 4427 4 3 3 2
48% < > 52% 0.026* -2.230 3778 74 16 80 15

# p<0.05

Tablo 1’de ok¢u olmayan ve okcu olan gruplara ait katilimcilarin kuvvet testlerine ait degiskenler

karsilastirildiginda, fiziksel 6zelliklerinin benzer oldugu gézlenmistir. Maksimal kuvvet ve relatif maksimal kuvvetlerinin

de benzer oldugu goézlenmistir. KK testine ait degiskenler incelendiginde gruplarin genelde benzer degerlere sahip

olduklar1 gozlenirken, kuvvette kararliligin en belirgin belirte¢lerinden olan cv degerinin okg¢u olmayan grupta

beklenildigi sekilde ve anlamli olarak daha yiiksek oldugu gézlenmistir (p<0.05). Yine hedef -2 ve hedef +2 araligindaki

histogram yiizde degerleri incelendiginde, okgu olanlarin degerlerinin anlamli sekilde daha yiiksek oldugu gézlenmistir.

Tablo 2
Okgu ve ok¢u olmayan grup verilerinin karsilagtiriimasi (erkek katilimcilar, n=33)
Okgu olmayan grup Okgu grup

p z U ort std ort std
Boy (cm) 0.138 1.484 1222 178.6 9.1 174.9 6.9
Viicut Agirhg (kg) 0.550 -0.597 1059 75.4 15.2 76.8 14.4
Maksimal Kuvvet (kg) 0.749 -0.321 1080 88.0 2.3 88.6 16.8
Relatif Maksimal Kuvvet (kg/va) 0.265 1.116 1193 1.20 0.20 1.17 0.22
Ik Zirve Pozitif Kuvvet (% mak) 0.106 1.616 1232 59.1 9.8 55.9 75
Ik Zirve Negatif Kuvvet (% mak) 0.012 2.514 1302 -37.9 6.9 -41.8 6.9
ik Zirve Pozitif Zaman (s) 0.046 1.998 1256 0.061 0.025 0.050 0.018
i1k Zirve Negatif Zaman (s) 0.141 1.473 1220 0.178 0.041 0.166 0.052
Zirve Fark Kuvvet (% mak) 0.473 -0.718 1049 97.0 7.2 97.6 8.4
Zirve Fark Zaman (s) 0.085 1.725 1239 0.117 0.050 0.116 0.045
Zirve Sayist (say1) 0.528 0.632 1155 32 3 32 3
Kuvvet ort (kg) 0.0107 -2.578 904 48.2 0.85 48.6 0.62
Kuvvet std (kg) 0.0107 2.578 1307 2.87 1.48 2.07 1.02
cv (%) 0.0017 2.603 1309 5.97 3.10 4.26 211
48% < > 49% 0.974 -0.032 1103 31 11 31 13
49% < > 50% 0.033* -2.129 939 31 11 38 13
50% < > 51% 0.184 -1.328 1002 11 7 13 8
51% < >52% 0.274 -1.093 1020 3 3 3 2
48% < >52% 0.008" -2.655 898 76 16 85 9

# p<0.05

Tablo 2’ de ok¢u olmayan ve okgu olan erkek katilimcilarin kuvvet testlerine ait degiskenler karsilagtirildiginda,

fiziksel ozelliklerinin benzer oldugu gézlenmistir. Maksimal kuvvetlerinin ve relatif maksimal kuvvetlerinin de benzer

oldugu gozlenmistir. KK testine ait degiskenler incelendiginde gruplarin genelde benzer degerlere sahip olduklari
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gozlenirken, KK testi 30 saniye ortalama kuvvet degerlerinin okcu grupta hedefe daha yakin oldugu ve kuvvette
kararliligin gostergelerinden biri olan cv degerinin ok¢u olmayan grupta beklenildigi sekilde, anlamli olarak daha yiiksek
oldugu goézlenmistir (p<0.05). Yine, hedefin %1 altindaki bolge ile hedef -2 ve hedef +2 araligindaki histogram yiizde

degerleri incelendiginde, okcu olanlarin degerlerinin anlamli sekilde daha yiiksek oldugu gézlenmistir (p<0.05).

Tablo 3
Okgu ve ok¢u olmayan grup verilerinin karsilagtirilmasi (kadin katilmcilar, n=32)
Okcu olmayan grup Okgu grup

p z U ort std ort std
Boy (cm) 0.736 -0.338 1015 164.9 6.3 165.3 5.7
Viicut Agirligi (kg) 0447  -0.760 983 59.6 9.0 61.0 8.9
Maksimal Kuvvet (kg) 0.182 0.410 1071 58.1 14.8 53.3 13.7
Relatif Maksimal Kuvvet (kg/va) 0.059 0.745 1096 0.97 0.20 0.88 0.22
[k Zirve Pozitif Kuvvet (% mak) 0.682 -0.475 1005 63.1 143 61.4 12.8
ilk Zirve Negatif Kuvvet (% mak) 0456  0.608 1086 -35.6 15.0 -40.5 16.6
[lk Zirve Pozitif Zaman (s) 0.634 -0.477 1004 0.060 0.032 0.082 0.078
[k Zirve Negatif Zaman (s) 0.543 1.226 1132 0.205 0.111 0.205 0.109
Zirve Fark Kuvvet (% mak) 0.634 -0.452 1006 98.6 21.2 101.9 23.3
Zirve Fark Zaman (s) 0.220 1.336 1140 0.145 0.108 0.123 0.084
Zirve Sayist (say1) 0.651 1.887 1181 28 3 28 3
Kuvvet ort (kg) 0.317 -1.000 965 47.85 1.66 48.24 1.65
Kuvvet std (kg) 0448  0.759 1097 4.96 3.43 4.35 3.34
cv (%) 0.440 0.799 1100 10.47 7.49 9.04 6.87
48% < > 49% 0.941 0.074 1046 26 9 27 13
49% < > 50% 0.175 -1.356 939 27 12 35 19
50% < > 51% 0.712 0.369 1068 11 6 11 7
51% <> 52% 0.231 1.197 1130 4 4 3 2
48% < > 52% 0.134 -1.497 928 67 19 75 18

Tablo 3’te ok¢u olmayan ve okgu olan kadin katilimcilarin kuvvet testlerine ait degiskenler karsilastirildiginda,
fiziksel 6zelliklerinin benzer oldugu gézlenmistir. Maksimal kuvvetlerinin ve relatif maksimal kuvvetlerinin de benzer
oldugu gozlenmistir. KK testine ait degiskenler incelendiginde gruplarin genelde benzer degerlere sahip olduklart ve
beklenilen sekilde ve tiim grup ile erkek gruplarda goriildiigii sekilde, KK testi degiskenleri arasinda anlamli farkliliklar

gbzlenememistir.

TARTISMA

Bu c¢aligmada, geleneksel okgular ve ok¢u olmayan bireylerin submaksimal izometrik kasilmalar sirasinda
kuvvet kararliliginin karsilastirilmas: amaglanmistir. Elde edilen bulgulara gére, gruplar arasinda boy, kilo, maksimal
kuvvet ve relatif kuvvet degiskenleri arasinda anlamli bir farklilik gézlenmemistir. Bu sonug¢ okgu ve ok¢u olmayan
gruplarin benzer fiziksel 6zellikler ve maksimal kuvvet degerlerine sahip olduklarini gostermektedir. Bununla birlikte elit
okc¢ulari amatdr okgulara kiyasla her iki kolda daha yiiksek el kavrama kuvveti ve ince motor becerilere sahip olduklar:
gozlenir (Ganjave ve Dabholkar, 2022) . Okcu olmayan grupta yer alan katilimeilarin spor bilimleri fakiiltesi 6grencisi
olmalar1 maksimal kuvvet agisindan gruplar arasinda fark olmamasinda etkili oldugu diisiiniilmektedir. Ote yandan bu
durumun, benzer maksimal kuvvete sahip olan ok¢u ve ok¢u olmayan gruplarin KK degiskenlerinin karsilastirilmasina

ait sonuglar1 daha anlamli kilacagini diisiinmekteyiz.

Her ne kadar cinsiyete bagli bir karsilagtirilma bu ¢alismada yapilmasa da KK ile ilgili caligmalarda yas ve
cinsiyetin KK 6zelliklerini etkiledigi gdzlenmistir. Yash yetiskinlerin kuvvet cv degerinin geng yetigkinlere kiyasla daha
fazla oldugu ve yine kadinlarin kuvvet cv degerinin erkeklerden daha fazla oldugu goézlenmistir (Pereira ve dig., 2018).
Yine baska bir ¢caligmada erkeklerin kadinlardan anlamli derecede daha kuvvetli oldugu ve tiim kuvvet seviyelerinde daha

istikrarli oldugu goézlenmistir (Brown, 2011). Bu nedenle ok¢u ve ok¢u olmayan gruplarin KK degerlerinin
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karsilagtirilmasinda tiim katilimcilar bir arada olacak sekilde, erkekler ve kadinlar kendi icerisinde olacak sekilde ayri

ayr1 analizler yapilmustir.

Tiim katilimeilar igin KK testine ait degiskenler incelendiginde gruplarin genelde benzer degerlere sahip
olduklar1 gozlenirken, kuvvette kararliligin en belirgin belirteglerinden olan cv degerinin ok¢u olmayan grupta
beklenildigi sekilde ve anlamli olarak daha yiiksek oldugu goézlenmistir (p<0.05). Yine hedef -2 ve hedef +2 araligindaki

histogram yiizde degerleri incelendiginde, okgu olanlarin degerlerinin anlamli sekilde daha yiiksek oldugu gézlenmistir.

Erkek katilimcilar karsilastirildiginda yine benzer sonuclar gozlenmistir. KK testine ait degiskenler
incelendiginde gruplarin genelde benzer degerlere sahip olduklar1 gdzlenirken, KK testi 30 saniye ortalama kuvvet
degerlerinin okc¢u grupta hedefe daha yakin oldugu ve cv degerinin okc¢u olmayan grupta anlamli olarak daha yiiksek
oldugu goézlenmistir (p<0.05). Yine, hedefin %1 altindaki bolge ile hedef -2 ve hedef +2 araligindaki histogram yiizde
degerleri incelendiginde, okgu olanlarin degerlerinin erkek katilimcilarda anlamli sekilde daha yiiksek oldugu

gozlenmistir (p<0.05).

Kadin katilimcilara ait degerler karsilastirildiginda, ok¢u ve okgu olmayan gruptaki katilimcilarin fiziksel
ozelliklerinin ve maksimal kuvvetlerinin benzer oldugu gézlenmistir. KK testine ait degiskenler incelendiginde ise tiim
grup ve erkek gruplardaki sonucglara benzer oldugu, cv degerlerinin ok¢u olmayan grupta daha yiliksek oldugu ve
histogram degerlerinin ok¢u grupta daha yiiksek oldugu gozlenmistir. Ne var ki bu farklar istatistiksel olarak anlamli
bulunmamistir. Kadin katilimecilarin yer aldigi gruptaki sonucglarda, okc¢u grupta yer alan sporcularin performans
diizeyinin etkili olabilecegini diisiinmekteyiz. Ote yandan erkekler ve kadinlarin kuvvet kararlilik 6zelliklerinin farkl
olabilecegi ve 6zellikle erkeklerin diisiikk kuvvetlerde yasadiklart kuvvet kararliligi kaybinin, kadinlarin yasadiklarindan

biraz daha fazla oldugu gozlenmistir (Tracy ve Enoka, 2002).

Maksimal kuvvetler benzer olmasina ragmen, okgu grupta yer alan katilimcilarin kuvvet kararhiliklarinin daha
yiiksek olmasi, karmasik biligsel gorevler igeren ve viicut saliniminin 6nemli oldugu hedef sporlarinda diger performans
bilesenlerinin yanmi sira kuvvet kararliliginin performans ile iliskili oldugunu diisiindiirmektedir. Literatiirde yer alan
caligmalarda kuvvet kararlilig1 genellikle yas ve bazi hastaliklar ile iliskili olarak arastirilmigtir. KK ile bazi motor
fonksiyon testlerindeki performans puanlarinin orta derecede iliskili oldugu (Enoka ve Farina, 2021) bildirilmekle birlikte
dzellikle sportif performans ile iliskisi agik degildir. Ozellikle kol kas kuvveti, kas dayaniklilig1, denge ve ¢ekme kuvveti
uzunlugu gibi okguluk performansint etkileyecek faktorler (Lau ve dig., 2020; Mohd Saleh ve dig., 2022) arastirilirken
kuvvet kararliliginin okculuk performans ile iliskisi yeteri kadar arastirilmis degildir. Olimpik okgularda yapilan
caligmada, elit grubun hem orta seviye hem de baslangi¢ seviyesi okgulara kiyasla tlim agamalarda en az basing merkezi
salinimina sahip oldugunu gostermistir (Simsek ve dig., 2019). Okgularin okgu olmayanlara kiyasla iistiin bir eklem
pozisyon duyusuna sahip olsalar bile, daha yiiksek atis dogrulugu icin hala iyilestirme potansiyelinin oldugu
diisiiniilmektedir (Athavale ve Sidhaye-Bhadbhade, 2022). Kaslar miikkemmel aktiiatorler degildir ve bir uzvu veya tutulan
bir nesneyi hassas sekilde sabit bir konumda tutmada zayiftirlar (Lakie, 2010). Basarili bir atic1 olabilmek i¢in, kuvvet

kararliligin1 gelistirmesinin performansi olumlu etkileyebilecegini diisiinmekteyiz.
SONUC ve ONERILER

Bu calismada elde edilen bulgulara ait genel bir sonu¢ vermek gerekirse; okgularda kuvvet kararliliginin ok¢u
olmayanlara kiyasla daha yiiksek oldugu gozlenmistir. Bu sonu¢ ok¢uluk performansini etkileyen birgok degiskenin

yaninda kuvvet kararlihgmin da énemli bir etken oldugunu diisiindiirmektedir. Ote yandan biligsel gorevlerin diisiik
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siddette izometrik kasilma sirasinda kuvvet dalgalanmalarmin genligini etkiledigi bilinmektedir. Ozellikle dirsek fleksor
kaslariyla maksimumun %5'inde sabit bir kasilma gergeklestiginde, bilissel bir zorlugun kuvvet dalgalanmalarinin
genligini artirdigi gézlenmistir (Pereira ve dig., 2019). Tiim bu sonuglar ve bilgiler dogrultusunda, farkli seviyedeki
okgular ile gerceklestirilecek arastirmalar ile okgulukta kuvvet kararliligi ile performans arasindaki iliskinin
arastirilmasinin dnemli oldugunu diisiinmekteyiz. Elde edilecek bilgiler dogrultusunda kuvvet kararlilik egzersizlerinin

okculuk performansinin arttirilmasinda kullanilabilecek bir yontem olarak yararli olabilecegini diistinmekteyiz.
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ABSTRACT

In recent years, artificial intelligence (Al) and metaverse technologies have found
applications in areas such as athlete performance analysis, fan engagement and virtual
event management, leading to a growing volume of research in these areas. The aim of this
study is to reveal the bibliometric profile of scientific research on Al and metaverse in sports
and to increase the knowledge at the intersection of these disciplines by analyzing scientific
production and trends in this field. For this purpose, 255 publications on Al and metaverse
in sports between 1992-2025 in the Web of Science (WoS) core collection in the period of
October 2024 were examined by bibliometric analysis technique. As a result of the analysis,
it was concluded that scientific studies on Al and metaverse in sports have increased over
the years and attracted more and more attention. Especially the high scientific production
in 2022 and the high citation rate in 2013 revealed the potential and importance of these
fields. It is possible to say that this study is important in terms of identifying new
research/application areas, emphasizing international collaborations, providing important
information/data for academia/the sports industry, encouraging interdisciplinary
approaches, guiding future studies and contributing to the relevant literature. In future
studies, it is considered necessary to conduct more research on Al and metaverse in sports
and to develop practical projects. In this context, it is recommended to conduct research to
explain the effects of Al and metaverse technologies on sports and how these technologies
can be used in sports organizations.

Keywords: Sport management, Technology Management, Digital technology, Al, Metaverse

Son yillarda, yapay zekd ve metaverse teknolojileri sporcu performans analizi, taraftar
katilimi ve sanal etkinlik yonetimi gibi alanlarda uygulama alani bulmus ve bu alanlarda
giderek artan bir arastirma hacmine yol agmistir. Bu ¢alismanin amaci, sporda yapay zeka ve
metaverse ile ilgili bilimsel arastirmalarin bibliyometrik profilini ortaya koymak ve bu
alandaki bilimsel Gretim ve egilimleri analiz ederek bu disiplinlerin kesisim noktasindaki bilgi
birikimini artirmaktir. Bu amag dogrultusunda Ekim 2024 déneminde Web of Science (WoS)
cekirdek koleksiyonunda 1992-2025 yil araligindaki sporda yapay zeka ve metaverse konulu
255 yayin bibliyometrik analiz teknigi ile incelenmistir. Analiz sonucunda sporda yapay zeka
ve metaverse ile ilgili bilimsel galismalarin yillar igerisinde artig gosterdigi ve giderek daha
fazla ilgi gordiigii sonucuna ulasilmistir. Ozellikle 2022 yilindaki yiiksek bilimsel {retim ve
2013 yilindaki yuksek atif orani, bu alanlarin potansiyelini ve dnemini ortaya koymustur. Bu
calismanin yeni arastirma/uygulama alanlarinin belirlenmesi, uluslararasi is birliklerinin
vurgulanmasi, akademi veya spor endustrisi icin dnemli bilgiler/veriler sunmasi,
disiplinlerarasi yaklasimlarin tesvik edilmesi, gelecekteki ¢alismalara yol gosterici olmasi ve
ilgili literatlre katki saglamasi agisindan énemli oldugunu séylemek mimkindir. Bundan
sonraki calismalarda sporda yapay zeka ve metaverse konusuna yonelik daha fazla arastirma
yapilmasi ve uygulamaya doniik projelerin gelistiriimesinin gerekli oldugu distintilmektedir.
Bu baglamda yapay zeka ve metaverse teknolojilerinin spor Uzerindeki etkilerini ve bu
teknolojilerin spor organizasyonlarinda nasil kullanilabilecegini agiklamaya yo6nelik
aragtirmalarin yapilmasi énerilmektedir.

Keywords: Spor yénetimi, Teknoloji Yonetimi, Dijital teknoloji, Yapay zekd, Metaverse
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INTRODUCTION

Sport is a physical, spiritual and mental activity aimed at protecting and improving human health. Today, sport
plays an important role in the development of countries (Ulusoy et al., 2019). At the same time, sports is an important
sector that attracts millions of people, where a large amount of income can be earned and a large number of people are
employed, and in this respect, it is constantly growing and developing by utilizing new technologies (Microsoft Edge Al,
2023). This has led to the use of digital technologies in the management and organization of many sports branches such
as football, gymnastics, athletics, tennis, swimming and archery (Sentiirk and Ozer, 2022). For example, Al is used for
match analysis in football, motion capture is used to optimize performance in gymnastics, and real-time biometric data
tracking is used in swimming. The most important of these technologies are Al and metaverse. Al is a technology that
enables a computer or machine to use the cognitive skills of human intelligence such as reasoning, problem solving,
inference and generalization (Arslan, 2020). The metaverse is the virtual world reality that creates added value with
digitalization, and this technology brings together virtual interactions, games, social experiences, and commercial
opportunities, offering various opportunities for users to create, share, and economically profit from their digital assets
(Dertli and Dertli, 2023a; Dertli and Dertli, 2024a). Nowadays, Al and metaverse are technologies that have the potential
to lead to significant changes and developments in sports nutrition, physical activity and exercise habits, and to have a
great impact on both technical and social dimensions in the sports world. Al and the metaverse offer advantages in sports
injury prevention and rehabilitation, performance analysis and improvement, training and coaching, social connections
and motivation. Al and metaverse provide a more effective and efficient training experience by providing personalized
nutrition plans and exercise programs to improve athletes' performance. In addition, interactive training and data analysis
in virtual environments support athletes to achieve their goals and contribute to the adoption of innovative approaches in
the sports industry. However, Al and the metaverse offer advantages in sports injury prevention and rehabilitation,
performance analysis and improvement, training and coaching, social connections and motivation (Dertli and Dertli,
2023b). Al analyzes athletes' performance data to identify their strengths and weaknesses. Thus, special training programs
can be created for athletes to optimize their performance. Al-supported coaching systems help athletes improve their
techniques by providing instant feedback. In addition, trainings in the metaverse enable athletes to apply their theoretical
knowledge in practice (Gengoglu and Asan, 2023). Based on these explanations, it can be said that Al and metaverse are
technologies that facilitate sports management and organization activities. It can be seen that these technologies are

utilized especially in the planning and decision-making processes of sports.

When the relevant literature is examined, it is seen that there are many studies that separately address the
connection of sports with Al and metaverse (Alaeddinoglu et al., 2023; Dindorf et al., 2023; Hu et al, 2022; Kalkan, 2021;
Kim and Kim, 2024; Mehra et al., 2024; Sanabria Navarro et al., 2024). Despite this, few studies have addressed the
connection of sport with Al and the metaverse. Dertli and Dertli (2024) examined the effects of Al and metaverse
technologies in digital transformation processes in football. Yilmaz (2024) compared the effects of metaverse and Al
technologies in the fields of recreation and sports and examined the research trends in both fields and the interactions
between these fields. Based on this result, a study was planned to examine the research on Al and metaverse in sports
from a bibliometric perspective. The reason why the concepts of Al and metaverse in sports are discussed together in the
research is as follows: They are technologies that have attracted great interest in sports as in every field in the digitalized

world in recent years and aim to offer more advanced and interactive digital experiences by complementing each other.
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This study aims to analyse the bibliometric profile of scientific research at the intersection of Al and the

metaverse in sport, with a focus on identifying trends, collaborations and emerging research areas. This study is
considered to be important in terms of identifying new research areas on Al and metaverse in sports, emphasising
international collaborations, providing important information for academia and the sports sector, encouraging

interdisciplinary approaches, guiding future studies and contributing to the literature.
METHOD

In this study, it was deemed appropriate to use bibliometric analysis technique within the scope of quantitative
research method in order to evaluate the course of scientific research on Al and metaverse in sport. According to De
Bellis (2009), “bibliometric analysis is a scientific as well as computer-aided analysis technique that can identify the
underlying research or authors and their relationships to cover all publications related to a particular topic or field”
(Han et al., 2020). The most important reason why this analysis technique is preferred is that it can reveal trends and

research gaps in certain areas by analyzing scientific publications quantitatively (Dertli and Dertli, 2024b).

In the study, the dataset of 255 publications on artificial intelligence and metaverse in sports between 1992-
2025 in the WoS core collection during the period October 2024 was analysed. In the review process, Al and metaverse
in sport were searched with the keywords (TI= (Artificial Intelligence* OR Al OR metaverse*)) AND TI=(sport*) in
accordance with the research topic. Sankey Diagram, Bibliometrix-R and VOSviewer scientific programs, which are
frequently preferred in the bibliometric analysis process, were used to visualize/map the data on 255 publications obtained

as a result of the review. In this context, the following parameters were used to filter the analysis process:

“Quote report”

“Main information”

“Annual scientific production”
“Average annual citation”

“Three-field plot (keyword-country-keyword plus)”,
“Three-field plot (title-country-summary)”
“Document types”

“WoS index”

“Broadcast language”

“Open access status”

“Density map of co-authors' institutions”
“Authors' productions over time”
“Author productivity with Lotka's law”
“Citation network map of documents”
“Network map of co-authors' countries”
“Scientific production of countries”
“World map of countries' cooperation”
“Thematic evolution”

“Network map of common words”
“Word cloud of keyword plus”

“Word cloud of author keywords”
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“Word cloud of titles”

“Word cloud of abstracts”
RESULTS

In this section, the bibliometric results obtained regarding the publications on Al and metaverse in sports are
presented. Since there is no study directly related to the bibliometric analysis of Al and metaverse literature in sports in
the relevant literature, no comparison could be made within the scope of this study as in Yenisoy and Hassan (2024)'s
research. Figure 1 shows the citation information related to the analysis.

Figure 1

Citation Report

Citation Report

Q, (TI=(Artificial Intelligence* OR Al OR metaverse*)) AND TI=(sport*) ] Analyze Results

© Export Full Report

Publications Citing Articles Times Cited 17
H-Ind

255 1,040 Analyze 1,294 5.07 nee

Total Total Total Average per item

From 1570~ to 2024w 959 Analyze 1,133

Withoutself-citations Without self-citations

When Figure 1 is analyzed, it is seen that there are 255 publications within the scope of Al and metaverse in

sports. Figure 2 shows the main information about the analysis.

Figure 2

Main Information

Timespan Annual Growth Rate

1992:2025 3.39 %

Authors Authors of single-authored docs International Co-Authorship Co-Authors per Doc

705 56 22.35 % 2.99

Author's Keywords (DE) References Document Average Age Average citations per doc

627 7279 2.46 5.075

When Figure 2 is examined, it is determined that 255 documents, 156 sources and 705 authors produced studies
on the related subject between 1992-2025. In Figure 3, scientific production information on the research topic between
1992-2025 is given annually.
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Figure 3

Annual Scientific Production Information
Annual Scientific Production
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According to Figure 3, it is seen that the highest number of scientific productions related to Al and metadata in
sports were made in 2022 (60 studies), 2024 (58 studies), 2023 (54 studies), 2021 (39 studies) and 2019 (12 studies),
respectively. Figure 4 shows the annual average citation graph related to the research topic.

Figure 4

Annual Average Citation
Average Citations per Year

Citations

As seen in Figure 4, it was found that the studies on Al and metaverse in sports were cited the most in 2013 (rate:
57%), 2006 (rate: 40%), 2019 (rate: 23.42%), 2008 (rate: 15.50%) and 2007 (rate: 13%), respectively. Figure 5 shows the
keyword-country-keyword plus data related to the research topic.
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Figure 5
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Figure 5 shows that in countries such as China, USA, Germany and Russia, keywords such as “sports”, “AlI”,

“health”, “injuries” are used more in the field of Al and metaverse in sports. Figure 6 shows the title-country-summary

data within the scope of the research topic.
Figure 6

Three-Field Plot (Title-Country-Summary)
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Figure 6 shows that in countries such as Russia, China and the United Kingdom, words such as “sport”,

CEINNT3

“technology”,

performance” and “health” are used more in titles and abstracts related to Al and metaverse in sports.

Figure 7 shows the types of documents within the scope of the research topic.
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Figure 7

Document Types

Article
180

Proceeding Paper
30

Early Access
20

Review Adaticle
16

Letter

5

I"}/Ieeting AAbstract

News ltem

NMade at SankeyMATIC corm

Figure 7 shows that the studies on Al and metaverse in sports are mostly published in the “article” type. Figure

8 shows the WoS index data within the scope of the subject.
Figure 8.

WoS Index

SCI-EXPANIDEID
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Figure 8 shows that the studies on Al and metaverse in sports are mostly published in SCI-EXPANDED (159
studies), ESCI (47 studies) and SSCI (32 studies) indices, respectively. Figure 9 shows the publication languages of the
related studies.
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Figure 9

Publication Language

E= lish
I N
L
L
L

Made at SankeyMATIC . com

Figure 9 shows that studies on Al and metaverse in sports are mostly published in “English” language with 244

studies. Figure 10 shows the open access status of the studies on the subject.

Figure 10
Open Access Status

All Open Access
136

Green Published
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-
o)
:
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Figure 10 shows that a significant number of studies (136 studies) on Al and metaverse in sports have open

access. This result can be said to be an important advantage for sports researchers. Figure 11 shows the density map of

the institutions of the study authors.
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Figure 11

Density Map of Authors' Institutions
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Figure 11 shows that the authors' institutions are listed as “Beijing Sport Univ” (publication: 4, citation: 48, total
link strength: 15), “Guanzghou Sport Univ” (publication: 4, citation: 5, total link strength: 6), “Zhengzhou Univ”
(publication: 3, citation: 45, total link strength: 15), “Univ South China” (publication: 3, citation: 21, total link strength:
13), “Shanghai Univ Sport” (publication: 3, citation: 144, total link strength: 7), ‘Linyi Univ’ (publication: 3, citation: 10,
total link strength: 6), ‘Adamson Univ’ (publication: 3, citation: 2, total link strength: 5), ‘Qufu Normal Univ’
(publication: 3, citation: 4, total link strength: 2), ‘South Ural State Univ’ (publication: 3, citation: 3, total link strength:
3) and ‘Humboldt Univ’ (publication: 2, citation: 29, total link strength: 13). Figure 12 shows the authors' production

over time.
Figure 12

Authors' Production over Time
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Figure 12 shows that the studies on Al and metaverse in sports are mostly prepared by “Tsai Sb”. Figure 13

shows Lotka's Law and author productivity.
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Figure 13

Author Productivity with Lotka's Law
Author Productivity through Lotka's Law

% of Authors

&

Documents written

Figure 13 shows that the number of authors of the 1st written document is 653 with a ratio of 0.926, the number
of authors of the 2nd written document is 47 with a ratio of 0.067, the number of authors of the 3rd written document is
4 with a ratio of 0.006 and the number of authors of the 4th written document is 1 with a ratio of 0.001. Figure 14 shows
the citation network map of the documents within the scope of the research topic.

Figure 14

Citation Network Map of Documents
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Figure 14 shows that the studies consist of 59 nodes, 11 clusters and 71 links. In this context, it is seen that
document citations are ‘Claudino (2019)’ (citation: 140, link: 1), ‘Novatchkov (2013)’ (citation: 57, link: 13), ‘Barlett
(2006)’ (citation: 40, link: 3), ‘Galily (2018) (citation: 39, link: 8), ‘Ramkumar (2022)’ (citation: 33, link: 15), ‘Chu
(2019)’ (citation: 33, link: 2), “‘Mccabe (2008)’ (citation: 31, link: 2), ‘Chamit (2021)” (citation: 29, link: 3), “Kakavas
(2020)” (citation: 21, link: 4) and “Chidambaram (2022)” (citation: 21, link: 2). Figure 15 shows the network map of the
countries of the study authors.
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Figure 15

Network Map of Authors' Countries
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Figure 15 shows that the studies consist of 44 nodes, 8 clusters, 118 links and 144 total link strengths. In this
context, the countries of the co-authors are “People's Republic of China” (publication: 135, citation: 557, total link
strength: 32), “USA” (publication: 32, citation: 216, total link strength: 26), “South Korea” (publication: 19, citation: 79,
total link strength: 19), “Germany” (publication: 13, citation: 147, total link strength: 13), “Australia” (publication: 9,
citation: 150, total link strength: 12), “UK” (publication: 8, citation: 182, total link strength: 13), “India” (publication: 6,
citation: 15, total link strength: 9), “Canada” (publication: 6, citation: 21, total link strength: 8), “Spain” (publication: 6,
citation: 41, total link strength: 7), “Brazil” (publication: 5, citation: 235, total link strength: 11). Figure 16 shows the

scientific production map of the countries within the scope of the subject.
Figure 16

Scientific Production Map of Countries
Country Scientific Production

Figure 16 shows that 279 of the studies on Al and metaverse in sports were conducted in “China”, 59 in “USA”,
29 in “Germany”, 26 in “South Korea”. 19 of them were conducted in “Italy”, 18 in “England”, 16 in “Brazil”, 15 each

in “Australia” and “India”, and 12 in “Portugal”.
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Figure 17

Cooperation Map of Countries
Country Collaboration Map

Longiude

Figure 17 shows that 9 of the publications on Al and metaverse in sports were made in cooperation with “China-

Korea”, 4 with “China-Saudi Arabia” and “USA-Germany”, 3 with “China-Philippines”, “China-USA”, “USA-Korea”,

“USA-UK”, 2 with “Australia-Netherlands”, “Brazil-Netherlands”, “China-India”. Figure 18 shows the thematic

evolution of the studies within the scope of the subject.

Figure 18
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Figure 18 shows the integration of Al and metaverse with sports. In this context, it is seen that the integration of

sports with Al and metaverse is progressing as time passes. Figure 19 shows the network map of common words in the

related studies.
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Figure 19

Network Map of Common Words
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Figure 19 shows that the studies consist of 565 nodes, 67 clusters, 1965 links and 2077 total link strengths. In

this context, common words are “artificial intelligence” (publication: 85, total link strength: 381), “machine learning”

(publication: 25, total link strength: 125), “sports” (publication: 23, total link strength: 121), “deep learning” (publication:

11, total link strength: 56), “sports analytics” (publication: 8, total link strength: 48), ‘AI’ (publication: 8, total link

strength: 41), “big data” (publication: 7, total connection strength: 46), “metaverse” (publication: 7, total connection

strength: 37), “sports education” (publication: 7, total connection strength: 23), “sports medicine” (publication: 5, total

connection strength: 26). Figure 20 shows the word cloud created based on the keywords of the related studies.

Figure 20
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Figure 20 shows that the keywords used in the studies on Al and metaverse in sports are “model”, “performance”,

“prediction”, “Al”, “classification”, “health”, “injuries”, “exercise”, “internet” and “game”. Figure 21 shows the word

cloud created based on the author keywords of the related studies.
Figure 21

Word Cloud of Author Keywords
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Figure 21 shows that words such as “artificial intelligence”, “sports”, “deep learning”, “sports analytics”, “big
data”, “metaverse”, “sports medicine”, “athletes”, “physical education” and “football” are mostly used in the author

keywords of studies on Al and metaverse in sports. Figure 22 shows the word cloud created based on the titles of the
related studies.

Figure 22

Word Cloud of Titles

Figure 22 shows that words such as “sport”, “artificial”, “intelligence”, “education”, “technology”, “health”,
“reality”, “students”, “digital” and “metaverse” are mostly used in the titles of studies on Al and metaverse in sports.

Figure 23 shows the word cloud created based on the summaries of the studies on the subject.
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Figure 23

Word Cloud of Abstracts
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Figure 23 shows that words such as “sport”, “articial intelligence”, “data™, “artificial”, “intelligence”,

ERINNT3 EEINNT3

“education”, “technology”, “athletes”, “metaverse” and “health” are mostly used in the abstracts of studies on Al and
metaverse in sports. This result is similar to the word cloud of the titles. It can be said that all these findings contribute to

the literature on technology management in sport and are in line with the purpose of the study.
CONCLUSION AND RECOMMENDATIONS

Al and metaverse are technologies that lead to significant changes and developments in sports in many areas
such as nutrition, activity and exercise. For this reason, it is important to determine the direction of the literature on this
subject by examining the studies on Al and metaverse in sport. Therefore, in this study, the bibliometric profile of
scientific research on Al and metaverse in sports was tried to be revealed and the results obtained showed that keywords,

documents, citations, themes, countries and collaborations related to the subject were prominent.

Within the scope of the study, it was determined that the publications on Al and metaverse in sports were
published between 1992 and 2025. This result shows that there is an important research area on Al and metaverse in
sports. Therefore, the data set between 1992-2025 is a reflection of the increasing interest and development in the
combination of these disciplines. The increase in the number of studies reveals the academic community's efforts to
understand the impact of these innovative technologies on sport. Therefore, a more in-depth examination of the potential
of Al and metaverse technologies in the field of sport is thought to fill the gaps in this field and guide future research. At

this point, it can be said that more studies are needed on the effects of Al and metaverse integration in sports.

The citation rates of scientific studies on Al and metaverse in sports over the years clearly reveal the academic
interest and development of these topics. In particular, the fact that the annual scientific production reached the highest
level in 2022 reveals the increasing interest in this field and the impact of technological developments in this field.
Looking at the average annual citation rates, the 57% achieved in 2013 reveals that this year presented important results
and innovations on the topic. The years 2006 and 2008 also have notable citation rates. This shows that the basic concepts
and approaches were also identified in the studies conducted in those years. The lower citation rates of the studies
conducted in recent years (2019, 2020, 2021) can be said to be due to the fact that the researches conducted in these

periods reinforce the existing knowledge rather than innovation.
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The cooperation map of countries highlights the dominance of China and its partnerships with countries such as
South Korea and the USA and shows a strategic focus on technological advances in sport. Strengthening collaborations

with emerging research countries can diversify and enrich the field.

The data for the three-field plot shows that certain keywords are used more in certain countries. In fact, keywords
such as “sports”, “Al”, “health” and “injuries” are at the forefront in “China”, “USA”, “Germany” and ‘“Russia”. This
reveals that these countries focus on research in the field of sports and technology and conduct in-depth studies on these

topics. However, the frequent use of terms such as “technology”, “performance” and “health” in titles and abstracts reveals

the applied and practical aspects of the studies.

When the data on the countries of the co-authors, the scientific production of the countries and the cooperation
of the countries are analysed, it is seen that ‘China’ ranks at the top with the number of publications and citation power
in this field, and this shows that the country is in a leading position in Al and sports research. Collaborations between
countries reveal that sharing knowledge and experience at the international level enables the development of innovative

solutions by bringing together the expertise of different countries.

The data on word usage shows that keywords such as “Al”, “machine learning” and “sport” are commonly used.
In particular, words such as “model”, “performance” and “prediction” appear prominently in most of the studies. This
highlights the growing importance of analytical approaches to improve sport performance. It also reveals the role of

concepts such as sports analytics and big data in the digitalization of sports.

When all these results are evaluated, it is concluded that scientific studies on Al and metaverse in sports have
increased over the years and have attracted more and more attention in academic circles. This result contributes to the
accumulation of knowledge on the related subject. Especially the high annual scientific production in 2022 and the high
citation rate in 2013 reveal the potential and importance of this field. In the future, further in-depth research on these
topics could change the dynamics of the sports industry and contribute to the emergence of innovative practices. Studies
for 2025 indicate that research in this field will continue and further develop. In this context, it is extremely important
that future studies focus on the digitalization of sports and the integration of Al applications. At the same time, a
multidisciplinary approach to research offers great potential for innovative solutions in the fields of sports science,
technology and health. In particular, it is thought that studies carried out to increase the performance of athletes and
improve their health conditions will increase the importance of scientific production in this field. In this context, it is
important to further research Al and metaverse in sports and to develop practical projects in the coming years. On the
other hand, due to the nature of bibliometric analyses, only data such as published articles and citations are evaluated,
which limits the in-depth examination of the research topic. Therefore, it can be said that it is important to conduct future
research using methods such as qualitative analysis or case studies in order to obtain more comprehensive results.
However, in order to determine the impacts of Al and metaverse technologies on sport, it is recommended to conduct
applied research that combines perspectives from different disciplines and explains how these technologies can be used

in sport organizations.
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