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Sosyal medya kullaniminin spor iiriinii satin almaya etkisi: Spor Bilimleri
Fakiiltesi akademisyenleri iizerine nitel bir calisma

Halil Erdem AKOGLU!, Seckin DOGANER?

Ozet Anahtar Kelimeler

Amag: Arastirma, sosyal medya kullaniminin sportif {iriin satin almaya etkisinin neden — sonug Sosyal medya,
zinciri teorisi 15181nda incelenmesi amaciyla planlannustir. Sportif satin alma,
Materyal ve Metot: Arastirmada nitel yontem tercih edilmis ve fenomolojik teknik Akademisyen
kullanilmistir. Formda, demografik bilgilerin diginda 9 adet soru bulunmaktadir. Arastirma Tiiketici Davranist

grubu, Ankara’da bulunan farkli {iniversitelerin Spor Bilimleri Fakiiltelerinde gorev yapan
toplam 13 ogretim elemanindan olugmaktadir. Katilimcilar amagh 6rnekleme yontemlerinden
homojen (benzesik) 6rnekleme yontemi ile segilmistir. Formlardan elde edilen veriler igerik
analizi yontemi ile analiz edilmistir. Calismadan elde edilen veriler sistematik bir bigimde
betimlenmis, daha sonra neden — sonug iligkilerini belirleyen kodlar olusturularak, belirli
temalar altinda siniflandirilmigtir.

Bulgular: Katilimcilarin sosyal medya hesaplarim takip ederken karsilastiklari sportif
iiriinlerden etkilenerek, {iriinii hemen satin alma isteginde oldugu, bazilarinin ise, bu {iriinleri
satin almada ¢ekingen davrandiklar1 anlagilmistir. Katilimeilarin bazilari, {irtinleri satin alirken,
sosyal medya hesaplarinda yer alan yorumlar1 incelediklerini ve kalite, fiyat gibi kiyaslamalar1

okuduktan sonra spor iriinii satin almaya karar verdiklerini belirtmislerdir. Sosyal medya Yayn Bilgisi
hesaplari lizerinden yapilan yorumlari ¢ok fazla giivenilir bulmayan baz1 katilimcilar ise, buna Gonderi Tarihi:14.08.2019
ragmen ilgili hesaplar1 yine de takip etmeye devam ettiklerini belirtmislerdir. Kabul Tarihi:09.05.2020

Sonug: Katilimeilar genel olarak sosyal medya hesaplarmin, sportif satm alma siireglerine ~ Online Yaym Tarihi:19.06.2020

etkisi oldugu anlagilmistir. Katilimcilar, internet tizerinden yapilan aligverisi rahat ve kolay bir

yontem olarak nitelendirirken, sosyal medya yorumlarina karst temkinli olduklarini  por.10.18826/usecabd.605334
belirtmislerdir. Katilimcilar, gelecekte sosyal medya hesaplarinin sportif satin alma siirecinde

daha fazla etkili olacagin1 vurgulamislar ancak bu hesaplardan yapilan reklam ve yorumlarin

daha gergekei olmasi gerektigini belirtmislerdir.

The effect of using social media on purchasing of sports products: a
qualitative study on faculty of sport sciences academicians

Abstract Keywords

Aim: The study was planned to examine the effect of social media use on sportive purchasing Social media,
based on the Mean End Chain Theory. Sports purchasing,
Methods: Qualitative method was preferred from scientific research methods and Academician
phenomological technique was used. The research group consists of 13 faculty members Consumer Behavior

working in the faculties of Sport Sciences. Participants were selected by simple random

sampling method. Data obtained from the forms were analyzed by content analysis method.

The data obtained from the study were described systematically, and then codes that determine

the cause and effect relations were formed and classified under specific themes.

Results: It was understood that some of the answers of the participants were affected by the

sporty products they encountered while following these accounts and that they wanted to buy

the product immediately, while others were hesitant to buy these products. Some of the

participants stated that they purchased the products, examined the comments in their social .

media accounts and decided to buy the sports product after reading the comparisons such as _ Article Info
. . Received: 14.08.2019

quality and price. _ _ _ _ _ _ Accepted: 09.05.2020

Conclusion: The participants' social media accounts, in general, had an impact on their sporting Online Published: 19.06.2020

purchasing processes. Online shopping as a convenient and easy method, they stated that they

were cautious against social media comments. Participants emphasized that in the future, social

media accounts will be more effective in the sporting purchasing process, but the DOI:10.18826/useeabd.605334

advertisements and comments made from these accounts should be more realistic.

GIRIS

Sosyal medya aglari, giinlik yasam ve is hayati ile entegreli olarak milyonlarca kullaniciyi
cezbetmektedir (Wang, Yu ve Wei, 2012). 2019 yilinda diinya ¢apindaki internet kullanicilarinin sayisi
yillik %9 artisla yaklasik 5.112 milyar olurken, sosyal medya kullanicilarmin sayis1 %9 artigla yaklagik

The study designing; collecting, analyzing and interpretation data and manuscript preparation were undertaken by 1. and 2. author.
'Spor Bilimleri Fakiiltesi, Ankara/Tiirkiye, ORCID ID: 0000-0002-0818-7143
2Sorumlu Yazar: Spor Bilimleri Fakiiltesi, Ankara/Tiirkiye, ORCID ID: 0000-0001-9475-8338
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3.484 milyar sayilarina ulasmistir (Global Digital Report, 2019). Global Web Index (2019) raporuna
bakildiginda en fazla internette vakit gegiren lilke olarak Filipinler (10 saat 2 dk) yer alirken en diisiik
iilke ise Japonya (3 saat 45 dk) olarak belirlenmistir. Bu raporda Tiirkiye’nin giinliik ortalama internette
gecirdigi siire 7 saat 15 dk olarak yaymlanmistir.

Sosyal medya teknolojisinin ortaya ¢ikisi ve sosyal medya platformlarinin popiiler olmasindaki en
biiyiik etken, insanlarin dogasi geregi sosyal varliklar olmasidir. Insanlar kendileri i¢in énemli olan
bilgileri toplamaya veya paylasmaya meyilli varliklardir. Sosyal medya, bilgi paylasimi ve bu bilgilerin
tartigilmasi i¢in en Onemli ara¢ olarak gilinlimiizde yerini almistir. Ayn1 zamanda sosyal medya,
insanlarin satin alma egilimlerine ve karar verme siireclerine de etki etmektedir (Chen ve Lien, 2017).

Pazarlamacilar ve tiiketiciler giiniimiizde iletisimlerini sosyal ag denilen yeni bir dinamik olan
sosyal medya aracilifiyla genisletmektedirler (Shareef, Mukerji, Dwivedi, Rana ve Islam, 2019).
Kullanicisi katlanarak artan sosyal medyayi, diinya sirketleri ve devlet kurumlar1 da 6nemli bir iletisim
arac1 olarak kullanmaktadir. Bireysel sosyal aglarin aksine, kuruluglar da aktif olarak reklam ve
pazarlama i¢in sosyal medyay1 kullanmaktadir (Kim ve Ko, 2012). Tiiketici davranislarini1 etkilemek
icin gittikce daha fazla girketin sosyal medyada aktif olarak yer aldig1 agikca goriilmektedir. (Chen ve
Lien, 2017). En yeni pazarlama konsepti olan sosyal medya pazarlamasi, insanlarin sosyal aglar
araciligiyla birbirleriyle baglanti kurmasina da olanak saglamaktadir. Giiniimiizde, sosyal aglar1 dikkate
almadan pazarlama stratejisini olusturmak neredeyse imkénsiz hale gelmistir. Bazi ¢evrimigi pazarlama
yontemlerini sosyal medya {lizerinden uyarlamak tiim isletmeler i¢in kilit rol oynamaktadir. Sosyal
medya, satic1 ve alicilar arasinda zamaninda ve etkilesimli olarak iletisim saglayan yeni pazarlama /
tanitim platformu islevi gérmektedir (Shareef ve ark., 2019).

2017 yilinda yayimlanan rapora gore ev esyalar1 ve beyaz esya, mobilya, ev dekorasyonu ve spor
malzemeleri online tiiketimde en yiiksek biiylime potansiyelini gostermektedir. Katilimeilarin
onlimiizdeki yil i¢in planlanan ¢evrimigi aligverislerine gore, ev esyalar1 ve ev aletlerinin ¢evrimigi
satiglarinin 3,5 puan, mobilya ve ev dekorunu 4,3 puan, spor malzemeleri ve ekipmanlarini 4,4 puan
artacagi belirtilmistir (Global Online Consumer Report, 2017). Bu noktadan da anlasilacagi gibi spor
iiriinleri online tiiketicilerin ilgisini ¢ekmekte ve giinden giine online sektorde artisina devam ederken
bu sektordeki firmalarida ¢cezbedebilmektedir.

Sirketler sosyal medyay1 cesitli platformlar {izerinden (Facebook, Instagram vb.) miisterileriyle
iletisim kurmak icin kullanmakta iken, bu hesaplar sirketlerin kendi resmi hesaplar1 olabilecegi gibi
bireyselde olabilmektedir (Mangold ve Faulds, 2009). Sosyal medya, Facebook, LinkedIn veya Twitter
gibi sosyal ag platformlar ile metinler, videolar, bloglar, resimler ve durum giincellemeleri araciligiyla
tiikketicilerin ve isletmelerin birbirleriyle iletisimi kolaylastirmaktadir (Nedra, Hadhri ve Merzani, 2019).

Pazarlama sosyal medyanin ortaya ¢ikmasindan sonra tek boyutlu olmaktan ¢ikmis, artik bir marka
ile miigteri arasindaki iletisimi saglayan iki yonlii bir siire¢ haline gelmistir. Sosyal medyada pazarlama
sadece bir mesaj sOylemek ve vermek degil, aksine algilara ve fikirlere ulagmak ve bu fikirlerin kargilikli
degis tokusuyla ilgilidir (Drury, 2008). Tiiketiciler artik goriislerini, anlik diisiincelerini ve
deneyimlerini sosyal medya araciligiyla arkadaslariyla paylasabilmekte ve satin alma kararlarimi
vermeden Once sirketler ve iriinleri hakkinda bilgi toplayabilmektedir (Nedra ve ark. 2019).
Tiiketicilerin bu davramis1 literatiirde agizdan agiza (word of month) iletisim olarak
kavramsallastirilmigtir.

Sosyal medyanin ortaya ¢ikisi, miisterilerin agizdan agiza (WOM) bilgi aktarma seklini 6nemli
Olglide degistirmis ve internet {lizerinden yapilan aligverislerde sosyal paylasim siteleri kisilerin
deneyimlerini paylagmalarina olanak saglamistir. Bu nedenle internet iizerinden gergeklesen elektronik
agizdan agiza iletisim (EWOM) kavrami online pazarlamada yerini almis ve insanlarin iiriin ve hizmet
seceneklerinde oldukca etkili hale gelmistir. Ozellikle, olumsuz sdzlii iletisim, miisterilerin tutumlarin
ve satin alma niyetlerini ve bir firmanin marka imajmi olumsuz yonde etkileyebilmektedir (Balaji,
Khong ve Chong, 2016). Agizdan agiza iletisimin tiiketici davramiglar iizerinde diger pazarlama
stratejileri veya reklam kampanyalarindan daha fazla etkili oldugu yapilan bir¢ok caligmayla tespit
edilmigtir (Hussain, Guangju, Jafar, Ilyas, Mustafa ve Jianzhou 2018; Zhang, Craciun ve Shin., 2009;
Okazaki, 2009; Breazeale, 2009; Maxham and Netemeyer, 2002).

Arastirmada Neden-Sonu¢ Zinciri Teorisi temel alinarak, spor bilimlerinde gorev yapan
akademisyenlerin sosyal medya kullaniminin sportif satin almaya etkisinin incelenmesi amaclanmistir.
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Neden-Sonug Zinciri teorisi, tiiketici davraniglarinin 6zelliklerini ortaya g¢ikarmak icin miisterilerin
diistince bigimlerini analiz etmeye yarayan ve bu dogrultuda istenen sonuca gotiiren davraniglari
belirleyen bir teknik olarak goriilmektedir (Gutman, 1982; Jiang, Scott ve Ding 2018; Lin, Fu ve Chen,
2019). Tiiketici tirlinlerinin pazarlanmasi literatiirde iki perspektif ile agiklanmaktadir. Bunlar sosyolojik
bakis agis1 sunan “makro” ve psikolojik bakis a¢is1 sunan “mikro” perspektiflerdir. Neden-Sonug Zinciri
Teorisi ise, tiketimde “mikro” yaklasimin sundugu psikolojik bakis agisina dayanan nedenler ve
sonuclar ile ilgilenmektedir (Reynolds ve Gutman, 1988). Neden-Sonu¢ Zinciri Teorisine gore,
miisteriler sectikleri {irlinii sadece bir tiiketim araci olarak degil, kendi amagclarini, degerlerini ve
ulagmak istedikleri hedeflerini ortaya koyabildikleri psikolojik ve iglevsel bir sonug olarak gérmektedir
(Costa, 2004). Bu nedenle Neden-Sonug Zinciri Teorisinin, ii¢ ana béliimden olustugu varsayilmaktadir.
Bunlar, fiyat, renk, agirlik gibi somut nitelikler tagiyan “6zellik” boliimii, inang, motivasyon, mutluluk
gibi soyut nitelikler tasiyan “deger” boliimii ve tiiketicilerin iirlinii satin aldiktan sonra elde ettikleri
psikolojik ve fiziksel gostergeleri betimleyen “sonug” boliimiidiir (Li ve ark, 2016).

Sosyal medya kisilerin goriislerine dogrudan etki eden ve diger tiiketicilerle iiriin hakkinda iletisime
gecebilecegi bir ortam saglamaktadir. Ozellikle son yillarda sirketlerinde sosyal medya ticaretine nem
vermesiyle birlikte sosyal medya online aligveriste etkin bir platform haline gelmistir. Bir ¢ok spor
firmas1 da pazarlama agim genisletmek adina bu alana yoOnelmekte ve tiiketicileri etkilemeye
caligmaktadir. Neden-Sonug Zinciri Teorisinde de tiiketim eyleminin sonuglari istenen veya istenmeyen
nitelikte olabilir. Istenen veya istenmeyen sonuglar, dogrudan iiriin tiikketiminden kaynaklanabilecegi
gibi, dolayl olarak daha ileri bir tarihte veya diger kisilerin bu tiiketim davranisina tepkisinden dolay1
ortaya ¢ikabilmektedir (Gutman, 1984). Bu nedenle tiiketiciler sportif {iriinleri tercih ederken sosyal
medyada karsilastig1 reklamlardan, bir iiriinii satin alma agamasinda iiriin hakkindaki yorumlardan ne
derece etkilendigi ayrica bu yorumlara veya sosyal medya hesaplarina giivenip glivenmedigi bu
aragtirmayla ortaya konulmaya caligilmistir.

MATERYAL VE YONTEM

Bu arastirmada ayrintili ve derinlemesine veri toplama, katilimecilarin bireysel algilarini,
deneyimlerini ve bakis agilarin1 dogrudan 6grenme, mevcut durumlar anlama ve agiklama
amactyla nitel arastirma yaklasimi kullanilmistir. Nitel yontem g6zlem, roportaj ve toplanti notlart
ya da tarihi kayitlar igeren inceleme tiirlerini kapsamakla beraber, kelimeler, kavramlar ve degiskenler
arasindaki iliskilerin dikkatlice tanimlanmasi olarak agiklanabilir. Nitel verilerde glivenirlik
degerlendirmelerinde dikkat gerekmektedir ¢linkii elde edilen veriler, insanlarin yorumuna ve
degerlendirmelerine dayanmaktadir (Walliman, 2017, s.73). Nitel arastirmalarda birden ¢ok kisinin
goriisiine bagvuruldugundan, bu verilerin yorumlanmasi ve yasadiklar1 deneyimlerin aktarilmasi
olduk¢a 6nemlidir. Bu tip bir durumda, nitel arastirma igerisinde yer alan fenomolojik teknik tercih
edilmelidir ¢iinkii fenomolojik teknik, tek bir kiginin yorumunu degil, birden ¢ok kisinin ilgili kavram
ya da olgu ile ilgili yasadiklar1 deneyimlerin anlamimi ortaya koyabilmektedir. Dolayisiyla tiim
katilmcilarin deneyimledikleri bir olgu ile ilgili ortak noktalarnin tespit edilmesi kolaylagmaktadir
(Creswell, 2007, 5.56-57).

Nitel aragtirmalarda analiz yapilmadan once, secilen konunun arastirma problemi ile ilgisi
belirtilmeli ve olusturulan temalar ile kodlar dikkatli bir incelemeden gegmelidir. inceleme esnasinda
oncelikle katilime1r goriislerinin - kontrolleri, smiflandirmalar1 ve yorumlama ydntemleri One
cikarilmalidir. Nitel aragtirmalarda metin igerisinde ¢ok miktarda bilgi yer alir ve bu bilgiyi dogru analiz
edebilmek igin, veri azaltma, veri goriintiilleme ve sonuglandirma/dogrulama agamalarinin kullanilmasi
gerekmektedir (Walliman, 2017, s.132).

Gorligmeler, kaynaklarin ulagsilabilirli§ine ve arastirmada toplanmak istenen verilerin
ozelliklerine gore; yapilandirilmig goriisme, yapilandirilmamig goriisme, yar1 yapilandirilmig
goriisme, etnografik goriisme ve odak goriismesi olarak siniflandirilmaktadir (Biiytlikoztiirk ve
ark., 2014).

Veri Toplama Araci

Aragtirmanin verileri “yar1 yapilandirilmig gériisme formu” ile elde edilmistir. Bu kapsamda goriisme
formu agagidaki sliregte hazirlanmigtir:
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e Oncelikle ilgili literatiir taranmis ve arastirma konusuna iliskin yapilan ¢alismalar
incelenmistir.

e Goriisme formu hazirlanirken agik-net ve kolay anlagilabilir, 6zelden genele
siralamayla giden kisileri yonlendirmeden kaginacak agik uc¢lu sorular olarak
hazirlanmistir.

e Gorlisme formu, goriisme yapilacak bireylerin sosyo-demografik 6zellikleri, hangi
tiir sosyal hesaplar1 takip etmeyi tercih ettikleri, sportif satin alma konusundaki
diistinceleri, internet lizerinden yapilan aligverislerin cinsi, miktar1 ve yontemleri
ile sosyal medya ve sportif satin alma konusundaki gelecek beklentilerini igceren
sorular iizerine hazirlanmigtir.

e Konu ile ilgili uzman goriigii alinmis, gerekli diizenlemeler yapilarak form yeniden
yapilandirilmistir.

Goriisme formunda, demografik bilgiler dahil 9 adet soru yer almaktadir. Demografik bilgilerde
katilmcilarin yasi, cinsiyeti, medeni durumu, diizenli olarak yaptig: fiziksel aktivite, giin igerisinde
internette harcanan siire, kullanilan sosyal medya hesaplar1 ve giin igerisinde sosyal medyada gecirilen
stire gibi sorular sorulmustur. Bu sorularda katilimcilarin diisiinceleri yer almaktadir. Arastirma
verileri katilimcilarla arastirmacilar tarafindan yiiz yilize yapilan goriismeler ile toplanmistir. Bu
kapsamda arastirmacilar ile katilimcilar goriisme icin Onceden yer ve zaman konusunda
randevulagsmislardir. Ayrica bu 6n goriismede katilimcilara arastirmanin kapsami ve amaglari
ile ilgili bilgi verilmistir. Aragtirmacilar goriismeye herhangi bir zorlama olmadan goniillii
olarak katilmislardir. Gorlismeler daha ¢ok katilimcilarin sahsi ¢alisma odalarinda
gerceklestirilmistir. Goriismeler 20 - 40 dakika arasinda siirmiistiir.

Gegerlik ve Giivenirlik

Nitel arastirmada gegerlik, arastirmacimin ilgilendigi konuyu olabildigince tarafsiz gdzlemesine
dayanmaktadir. Nitel aragtirmalarda gegerlik genellikle iki bdlimde incelenmektedir. Bunlardan
birincisinde arastirmanin ger¢ekligini ortaya ¢ikarmak igin sonuglara ulagsmada izlenen yolun yeterligine
bakilir ve buna “i¢ gegerlik” denilmektedir. ikincisinde ise sonuclarin benzer gruplara ya da gevrelere
aktarilabilirligi test edilmekte ve bu durum ise “dis gegerlik” olarak adlandirilmaktadir (Karatas, 2015;
Yildinm ve Simsek, 2008, s.289). Arastirmada gegerlik konusunda, sorulardaki duygu ve diisiinceler
arasindaki iligkilerin incelenmesi, katilimci teyidi alinmasi ve verilerin kontrol edilmesi amaciyla
alaninda ii¢ uzman kisinin goriisleri alinmig ve kendilerinden soru ve cevaplart degerlendirmeleri
istenmistir. Nitel arastirmalarda arastirmacinin olaylari algilama ve yorumlama bigimi farkli olmaktadir.
Bu durumda giivenirlik i¢in “gdzleme bagl giivenirlik” ve “zamana bagl gilivenirlik” konularinda
aragtirma oncesi birden fazla onlem alinmistir (Yildinm ve Simsek, 2008, s.289). Bunlar1 saymak
gerekirse, arastirmaya benzer konular incelenmis, kavramsal ger¢eve birden fazla uzman tarafindan
kontrol edilmis ve son olarak goriismelerin hangi kosullarda elde edildigi ve dokiimanlarin nasil analiz
edildigi gibi konular agik¢a ifade edilmistir.

Katilimcilar

Veriler, Ankara ilinde egitim ve dgretimine devam eden ve farkli Spor Bilimleri Fakdiltelerinde gérev
yapan akademisyenlerden elde edilmistir. Toplam 13 katilimc1 aragtirmaya dahil edilmis olup, bunlardan
11 tanesi erkek, 2 tanesi ise kadindir. Katilimcilar, amagli 6rnekleme yontemlerinden homojen
ornekleme yontemi ile secilmistir. Homojen (Benzesik) ornekleme, kiiglik benzesik bir o6rneklem
olusturma yoluyla belirgin bir alt-grubu tanimlamaktadir (Yildirim ve Simsek, 2016, s.135). 27 ve 38
yas araliginda olan katilimcilarin tamaminin birden fazla sosyal medya hesab1 bulunmakta ve tamami
diizenli olarak fiziksel aktivitelere katilmaktadir. Katilimcilar sportif iiriinlere (spor ayakkabi, esofman,
t-shirt, yapilan bransa 6zgli ekipmanlar, vb.) aylik 100 TL ile 500 TL arasinda harcama yaptiklarini
belirtmislerdir.

Istatistiksel Analiz

Arastirmada icerik analizi teknigi kullanilmustir. Icerik analizi, metnin igerigine odaklanan esnek bir
aragtirma aract olmakla beraber, bu analizde bir veya birden ¢ok metnin igindeki sézciiklerin,
kavramlarin, temalarin, deneyimlerin veya karakterlerin varliklari belirlenmeye calisilir (Seggie ve
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Bayyurt, 2017, s.253). Igerik analizi yapilirken, goriisme metinleri detaylica okunmus ve &ncelikli
olarak kodlamalar olusturulmustur. Kodlamalar, verilere bir tiir etiket atamak anlami tagimaktadir. Nitel
aragtirmalarda kodlamalar veri y1§ininin diizenlenmesine yardime1 olur ve kavramsallastirma adina ilk
adimi saglayarak, veri yiikiini hafifletir. Kod tasarlarken dikkat edilmesi gereken en 6nemli husus,
metin par¢alarinin veya kodladigimiz her seyin yalnizca bir koda sigabilmesini saglamaya caligmaktir
(Walliman, 2017, s.133). Bu nedenle, arastirmanin bulgular boliimiinde, elde edilen kodlamalar,
olusturulan temalar altinda sirastyla kullanici goriisleri ile birlikte verilmistir.

BULGULAR
Kullanicilardan elde edilen veriler incelendiginde ilk olarak “Sosyal Medya Cekiciligi” temasi

299 G

olusturulmustur. ilgili tema altindaki goriisler incelendiginde, “iinlii”, “reklam”, “moda”, “kuliip”,
“firtin” ve “ilgi” baslikli kodlar1 elde edilmistir (Sekil 1).

Sekil 1. Sosyal Medya Cekiciligi Temas1

Sosyal Medya Cekiciligi

Unlii Reklam Moda Kuliip Uriin Tigi

Katilimcilar, olusturulan bu tema altinda genel olarak, {inlii markalarin dikkat ¢ekiciliginden, spor
kuliiplerine ait tiriinlerin kaliteli olmasindan ve spor iiriinlerine ait moda akimlarmin ilgi ¢ektiginden
bahsetmiglerdir. Katilimcilarin tema ve kodlara 6zgii verdikleri bazi cevaplar agsagida sunulmustur:

o “Unlii kigilerin sosyal medya hesaplarinda kullandig iiriinler benim satin almamda ¢ok etkili
oluyor. Spor iiriinleri alimlarinda su anki moda trendlerini bu hesaplardan takip ediyorum
(Katilimci 1) .

o “Unlii markalarin sosyal medya hesaplarindaki ilanlara oldukga ilgi duyuyorum. Bu iiriinleri
almaya karar verirken, esimle birlikte incelemek ve 6yle satin almak istiyorum (Katilimci 2)”.

o “Spor kuliiplerine ait sosyal medya hesaplarindan yeni ¢ikan spor iirtinlerini takip ediyorum.
Bu tiriinleri gordiigiimde satin almak icin hemen resmi satis sitelerine girerek iiriinii detaylica
inceliyorum (Katilimci 5)”.

o  “Bazi iinlii markalarin modellerini sosyal medyada takip edip, begendiklerimi izlemeye
alryorum. Resmi web sitesinden takip ettigim tiriinleri fiyatlart uygun oldugunda hemen almaya
calistyorum (Katilimei 6) .

o “Unlii futbol kuliipleri ya da antrenman metotlar ile ilgili sosyal medya hesaplarini siirekli
takip ediyorum. Ilgimi geken iiriinleri inceliyorum ancak hemen satin almiyorum (Katilimei 7).

Ikinci olarak “Satin Alma Yontemi” temast olusturulmustur. Ilgili tema altindaki goriisler

9

incelendiginde, “internet”, “magaza”, “fiyat”, “orijinal”, “boyut” ve “dokunma” baglikli kodlar1 elde
edilmigtir (Sekil 2).

Sekil 2. Satin Alma Ydntemi Temasi

Satin Alma Yontemi

internet Magaza Fiyat Orijinal Boyut Dokunma

Katilimeilar, olusturulan bu tema altinda genel olarak, internet iizerinden yapilan aligveriglerin daha
ucuz oldugundan, iiriinlerin orijinal olmasinin ve iiriin boyutlarmin tercih nedeni oldugundan ve iiriin
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satin alirken {irlinii dokunarak deneyimlemenin 6neminden bahsetmislerdir. Katilimcilarin tema ve
kodlara 6zgii verdikleri bazi cevaplar asagida sunulmustur:

o “Inceledigim spor iiriinlerini hem internetten hem de magazadan satin altyorum, ancak iiriiniin
boyutlarini gérmem ve istedigim tiriine mutlaka dokunmam gerekiyor. Ayrica satin alacagim
vriiniin orijinalliginden de emin olmak zorundayim (Katilimct 3) ™.

o “Oncelikle sosyal medya iizerinden sectigim iiriiniin boyutlarindan emin olmak i¢in magazada
lizerimde deniyorum. Uriinii denedikten sonra internetten satin aliyorum, ¢iinkii benim icin bu
yontem daha ucuza geliyor. Ancak, sosyal medya itizerinden sectigim spor tiriinlerinin tizerime
uygun olacagindan eminsem beklemeden hemen satin almay: tercih ediyorum (Katilimeir 2)”.

o “Sectigim spor tiriinlerini hem magazadan hem de internetten satin alabiliyorum. Ancak tiriiniin
sosyal medya yorumlarini inceledigimde bazen bunlari magazada gormek ve deneyimlemek
istiyorum. Internetten olsun, magazadan olsun, her iki yontemin de kolayliklar: ve zorluklari
var (Katilimci 1)

o “Sosyal medyadan takip ettigim iiriinleri magazada gorsem bile, internet iizerinden almay
tercih ediyorum ciinkii bu yontem bana daha kolay geliyor. Takip ettigim tiriinlerin hesaplarina
ise, giinde en az bir kere girip bakiyorum (Katilimct 10)”.

o “Internet iizerinden alisveris yapmak benim icin daha kolay. Ilgimi ceken iiriinleri bircok
yénden inceleyip daha sonrasinda satin aliyorum. Uriiniin orijinal ve kaliteli olmast benim icin
¢ok onemli. Ayrica kullanicilarin yasadigi stkantilart da arastirmam ve ¢ok giivenli bulmasam
da tiriine ait yorumlart okumam gerekiyor (Katilimci 12)”.

Uciincii olarak “Sosyal Medyaya Giiven” temas: olusturulmustur. Ilgili tema altindaki goriisler
incelendiginde, “ticari”, “giiven”, “arkadas”, “yorum”, “cevre” ve “destek” baslikli kodlar1 elde
edilmigtir (Sekil 3).

Sekil 3. Sosyal Medyaya Giiven Temasi

Sosyal Medyaya Giiven

Ticari Giiven Arkadas Yorum Cevre Destek

Katilimeilar, olusturulan bu tema altinda genel olarak, ticari kaygilarin sosyal medya {izerinden yapilan
yorumlan etkilediginden, arkadas c¢evresi tarafindan anlatilan {iriin deneyimlerine daha sicak
bakildigindan ve sosyal medya {izerinden yapilan {iriin yorumlarn giivensiz oldugundan
bahsetmiglerdir. Katilimcilarin tema ve kodlara 6zgii verdikleri bazi cevaplar agsagida sunulmustur:

o “Sosyal medya iizerinden yapilan iiriin incelemelerine maalesef giivenemiyorum. Ilgi duydugum
sportifiiriinii kullanan arkadaslarimin yorumlari benim igin daha onemli ve giivenilir (Katilimct
4)”.

*  “Sosyal medyada karsilastigim iiriin yorumlari bence ¢ok giivensiz. Satisi etkilemek icin sosyal
medya tizerinden yapilan ¢esitli yorumlar bende biraz siiphe uyandiriyor. Uriinii kullanmis olan
yakin ¢evreme ve arkadaslarimin yorumlarina daha ¢ok giiveniyorum. (Katilimcet 5) .

o “Sosyal medya yorumlarinn ticari kaygilar ile yapildigini diistiniiyorum. Bence bu tip yorumlar
her zaman iiriine yakin belirli kisiler tarafindan yapiuyor. Bu nedenle yorumlara
glivenemiyorum (Katilimci 6)”.

o “Internet iizerinden aligverislerimi yaptyorum ¢iinkii bu yontem bana ¢ok kolay geliyor. Genel
olarak ayakkabi, tisort ve esofman gibi iiriinleri almayi tercih ediyorum. Bu iiriinleri alirken
yakin ¢evreme ¢ok giiveniyorum ve fikir aligverisinde bulunuyorum. Arkadagslarimdan aldigim
tavsiyeler bana giivenilir geliyor (Katilimci 7).

o Aligveris yaparken esimden ¢ok destek alvyorum c¢iinkii onun zevklerine giiveniyorum. Sosyal
medyada yapilan yorumlarin gercegi ¢ok fazla yansitmadigini diistiniiyorum. Bu nedenle kendi
yakin ¢evremin onerileri benim igin daha énemlidir. Aligveris yaparken takip ettigim iiriinlerin
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resmi web sitelerini incelesem bile, giivenilir buldugum farkli web sitelerinden aligverisimi
yapiyorum (Katilimei 8)”.

Dérdiincii olarak “Neden Sosyal Medya?” temast olusturulmustur. ilgili tema altindaki goriisler

incelendiginde, “kolay”, “ilave”, “zaman”, “inceleme”, “secenck™ ve “rahatlik” baslikli kodlar elde
edilmigtir (Sekil 4).

Sekil 4. Neden Sosyal Medya? Temast

Neden Sosyal Medya?

Kolay flave Zaman Inceleme Secenek Rahathk

Katilimeilar, olusturulan bu tema altinda genel olarak, sosyal medya {izerinden yapilan {iriin satislariin
islerini kolaylastirdigindan, ¢ok fazla ¢esit olan {irlinlerde inceleme siiresini azalttigindan ve genis iiriin
yelpazesinin milkemmel bir konfor sundugundan bahsetmislerdir. Katilimcilarin tema ve kodlara 6zgii
verdikleri bazi cevaplar asagida sunulmustur:

o “Almak istediginiz tiim iiriinleri sosyal medya iizerinden kolayca takip edebiliyorsunuz.
Ozellikle sportif iiriinlerde cesitlilik ¢ok fazla ve bu sosyal medya bu konuda beni oldukca
rahatlatyyor (Katilimer 8) .

o “Sosyal medya da takip¢i sayist iiriinii etkiler. Bu sayede sectigim iiriine daha az zaman ve
enerji harcryorum. Ciinkii sosyal medya iizerinde en ¢ok incelenen ya da yorum yapilan tiriinler
genel olarak en ¢ok takipgisi olan kisilerin iiriinlerinden olusuyor (Katilimc1 9)”.

o “Sosyal medyada canli destek ve iiriin ¢esitliligi benim icin ¢ok onemlidir. Herkes sosyal
medyada ftirtinleri tamitiyor ve paylasiyor. Bu tip bir yaklasim benim almayi planladigim
tiriinlere karst secimlerimi ve goriislerimi kolaylastiriyor (Katilimci 10) .

e “Sosyal medya iizerinden bir iiriinii takip etmek ve incelemek olduk¢a rahat. Ilginizi cekebilecek
birgok iiriin var ve bu iiriinlere ait ¢ok sayida secenek mevcut. Inceleme yapmak ve bu
secenekler arasinda iiriinii satin almak olduk¢a kolay (Katilimci 1)”.

e “Internet iizerinden iiriin satin almak hem konforlu hem de kullamiciya ilave bircok secenek
sunuyor. Sosyal medyada ¢ikan reklamlar ise, takip ettiginiz iiriinleri size tekrar hatirlatiyor.
Bu nedenle reklamlar tizerinden ¢esitli tiriinlere de yonelebiliyorsunuz (Katilimci 4)”.

Arastirmada son olarak “Gelecek Diisiinceler” temasi olusturulmustur. ilgili tema altindaki goriisler
incelendiginde, “genisleme”, “artis”, “glivenlik”, “popiilarite”, “gizlilik” ve “beklenti” baslikl1 kodlar
elde edilmistir (Sekil 5).

Sekil 5. Gelecek Diisiinceler Temasi

Gelecek Diisiinceler

Genisleme Artis Giivenlik Popiilarite Gizlilik Beklenti

Katilimeilar, olusturulan bu tema altinda genel olarak, gelecek donemlerde sosyal medya tabanli
satislarin artacagindan, glivenlik ve gizliligin daha 6nemli olacagindan ve sosyal medya desteginin daha
da popiiler bir hale geleceginden bahsetmislerdir. Katilimcilarin tema ve kodlara 6zgii verdikleri bazi
cevaplar asagida sunulmustur:
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o “Sosyal medyada gordiigiimiiz reklam ve iiriin pazarlamasi sistemi bence gelecek igin umut
vericidir. Gelecekte spor pazarlamasinin sosyal medya hesaplart ile daha da genisleyecegini
diistintiyorum (Katilimei 11) .

o “E-ticaret diinyada zaten gelismekte olan bir sektor. Sosyal aglar ise bu konuda inanilmaz
destekler sunuyor. Gelecekte iilkemizde ve diinyada sosyal medya iizerinden yapilan satiglar
konusunda daha fazla projeler gelistirilecegini bekliyorum (Katilimci 12)”.

o “Gelecekte diinyada sosyal medya araciligiyla satiglar daha da artacak. Sosyal medya
tizerinden yapilan satislarda diinya standartlarina ulasmamiza ragmen, satiy giivenligi
konusunda biraz daha ¢alismamiz gerektigini diistiniiyorum. (Katihimci 8)”.

o “Farkl: iilkelerde satin alma siireglerinin daha giivenli ve kolay oldugunu gozlemledim. Bu
tekniklerin iilkemizde de gelistirilmesi gerektigini diisiiniiyorum. Ozellikle iiriin satin alan
kisilerin gizliligi daha fazla korunmall ve bunlar standart hale getirilmeli (Katilimci 4)”.

o “Kuruluslarin kendi kurumsal kimliklerini olugturmalar: ve sosyal medya hesaplart ile bu
kimliklerini saglamlastirmalar: gerekiyor. Bu sayede insanlarin sosyal medya tizerinden satin
alma egilimlerinin de artacagim diistiniiyorum. Elbette gizlilik olmali ancak olumlu ve olumsuz
yorumlara da mutlaka iiriin hesaplarinda yer verilmedi. Bu tarz yaklasimlar iiriine ve hesaba
kars1 giiven duyulmasina neden olacaktir (Katilimci 3)”.

TARTISMA

Arastirmanin sonuglar1 incelendiginde, sosyal medya iizerinden yapilan satiglarin, spor bilimlerinde
gorev yapan akademisyenler tarafindan oldukea ilgi ¢ektigi, iirlin incelemelerine ve yapilan yorumlara
dikkat edildigi ancak satis gilivenligi ve gizlilik gibi konularda katilimeilarin siipheleri oldugu tespit
edilmigtir. Gelecekte sosyal medya {izerinden yapilan satiglarin artacagi konusunda ortak goriisler
belirten katilimeilarin, spor {irlinlerini incelemek ya da satin almak igin internetin sundugu kolay ve
rahat imkanlar kullanmaktan dolayr memnun olduklari gériilmiistiir. Literatiirde aragtirma sonuglarimiz
ile benzerlik tasiyan bazi sonuglara ulagilmis ve elde edilen bu sonuglar, aragtirmamizin sonuglari ile
tartigilmugtir.

Dugali¢ ve Lazarevi¢ (2016) tarafindan yapilan bir arastirmada iinlii sporcularin insanlar tarafindan
ilgi ile takip edildigi ve bu sporcularin kullandig: tiriinlerin ise onu takip eden kisiler tarafindan 6zellikle
kullanilmak istendigi tespit edilmistir. Bu tip bir sonug aragtirmamizda yer alan sonuglar ile benzerlik
tasimaktadir. Katilmcilarin ilgi duyduklarn sporcularin iiriinlerine kars1 daha fazla hassasiyet
gosterdikleri arastirma sonuglarimizda da goriilmektedir. Do, Ko ve Woodside (2015) tarafindan yapilan
bir arastirmada ise marka ve sosyal medya arasinda giiglii bir iliski oldugu goriilmiis ve bu iliski aym
zamanda tiiketimi de etkileyen bir algi olarak gosterilmistir. Arastirmaci, sosyal medyanin sportif
markalar iizerinde satin alma giicii oldugu gibi, sponsorluk ve tiiketici bagliliginda da 6énemli bir iligki
gosterdigini vurgulamaktadir. Bu durum arastirma sonuglarimiz ile benzerdir. Aragtirmamizda marka
bagliligimin bir tercih sebebi oldugu tespit edilmis ancak katilimcilarin fiyat-performans egrisine dikkat
ettigi de yapilan yorumlarda goriilmistiir.

Crespo-Hervas, Alguacil ve Nufiez-Pomar (2018) tarafindan yapilan bir arastirmada ise, benzer
konuda cinsiyet acisindan 6nemli sonuglar elde edilmistir. S6z konusu arastirmaya goére, kadinlarin
sosyal medya iizerinden satin alma isteklerinin, erkeklere oranla daha fazla oldugu gortilmistiir. Bu tip
bir durum kadinlarin aligverise olan diiskiinliigii ile yorumlanabilir ancak arastirma, ayni zamanda
erkeklerin, kadinlara oranla marka ve kalite diiskiinliiglinde 6nde oldugunu da gostermektedir. Bu tip
bir sonu¢ arastirma sonuglarimiz ile benzerdir ¢linkii her ne kadar erkek katilimcilarin arastirmamizda
sayica fazla oldugu goriilse de yorumlara bakildiginda eslerinden fikir alma yoniinde istekli olduklar
goriilmektedir.

Neden-Sonu¢ Zinciri Teorisinde tiiketici egilimlerini  belirleyen birtakim davranislar
vurgulanmaktadir. Bunlar genel olarak ihtiyacin farkindaligi, tirlinii incelemek ve iiriin hakkinda yapilan
yorumlarin analizini yaparak satin alma davramigim1 gergeklestirmektedir (Gutman, 1982).
Aragtirmamizda katilimcilarin teoride bahsedilen davramiglan sergiledigi gozlenmistir. Katilimeilar,
sosyal medya platformlarini temel alarak belirledikleri ihtiyaglari, fiyat-performans egrisi gozeterek
incelemigler ve son olarak iirlinii satin alma karar1 vermislerdir. Neden-Sonu¢ Zinciri Teorisinde
bahsedilen bu davranis egilimi Islek (2012) tarafindan yapilan bir arastirmada da vurgulanmustir.
Aragtirmaci, insanlarin Oncelikle almak istedigi iirliniin farkinda olma, almaya karar verme, iiriini
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inceleme, tirlin hakkinda fikir sahibi olma, {irlinii satin alma ve en sonunda iirtin hakkinda yorum yapma
egiliminde oldugu tespit edilmistir. Literatiirden ve arastirmamizdan elde edilen bu sonuglar Neden-
Sonug Zinciri Teorisinde vurgulanan davranis egilimlerine benzer yapi1 gosterse de katilimcilarin
glivenilir markalara ait spor lrlinlinii sosyal medyadan alip kullanan bireylerden sozlii olarak
geribildirim almay1 daha fazla tercih etmektedir. Ancak literatiirde bu konu ile ilgili etik olmayan
baz1 sonuglar elde edilmistir. Ornek olarak Abeza, O’Reilly ve Reid (2013) tarafindan yapilan bir
aragtirmada, sosyal medya iizerinden satis yapan bazi kisiler tarafindan, sosyal medya platformlar
iizerinden gelen ve markanin gilivenirligini tehlikeye atan tiiketici mesajlarinin kaldirildigi tespit
edilmistir. Bu durum, sosyal medya iizerinden aligveris yapan kisiler i¢in giivensiz ve etik olmayan bir
davranis olarak goriilmektedir. Erkan ve Evans (2018) tarafindan yapilan bir bagka ¢alismada da sosyal
medyadaki kullanic1 bilgilerinin, tiiketicilerin online satin alma niyetleri iizerinde aligveris web
sitelerindeki bilgilerinden daha giiclii bir etkiye sahip oldugunu bulunmustur. Bu sonug¢ arastirma
sonuglarimizda yer alan ve katilimcilarin hassasiyetle iizerinde durdugu konular ile benzerlik
tagimaktadir.

Lim, Hwang, Kim ve Biocca (2015) tarafindan yapilan bir aragtirmada sosyal medya iizerinden
sosyal ag sitelerine katilimlarin daha ¢ok spor organizasyonlarimin yapildigi zamanda artig gosterdigi
vurgulanmis ve katilimcilarin sosyal medya bagimliliklarinin; islevsel, duygusal ve sosyal sonuglar
yarattig1 agiklanmistir. Bu tip bir etki, katilimecilarin segtikleri iiriinlerde marka olmus bir sporcudan
dogrudan ya da dolayl olarak etkilendiklerini ve tercihlerini bu yonde yaptiklarini géstermesi agisindan
onemlidir ve arastirma sonuglarimiz ile benzerdir. Chen ve arkadaglar1 (2019) yaptiklar1 ¢aligmada
markalarin tamitiminda iinlii kullaniminin tiiketicinin satin alma niyetini olumlu ydnde etkiledigi
sonucuna varmislardir. Sosyal medya lizerinden satig yapan kisiler elbette sadece spor organizasyonlari
ile sinirli kalmay1p, farkli satis stratejileri de uygulayabilmektedir. Nitekim Kim ve Ko (2012) yaptiklar
bir aragtirmada, {inli markalarin sosyal medya pazarlama faaliyetleri ile miisterilerin satin alma
davranislarii etkiledigini ortaya koymustur. Ayrica arastirma, tiiketicilerden elde edilen sosyal medya
pazarlama davraniglarinin, gelecekteki satis stratejilerini etkiledigini tespit etmistir. Alalwan ve
arkadaslar1 (2018) tarafindan yapilan benzer bir arastirmada ise miisteriler sosyal medya reklamlarinin
kendi tercihleri ve ilgi alanlariyla ilgili oldugunu disiindiikleri siirece, sosyal medya reklamlarinda
sunulan iriinleri almaya daha yatkin olacaklarin1 ifade etmislerdir. Dolayisiyla miisterilerin sosyal
medya reklamlarini degerli bir bilgi kaynagi olarak algiladiklar1 ve bir iiriinii satin alma konusunda daha
fazla motive olduklarn tespit edilmistir. Bu sonuglar sosyal medya iizerinden yapilan satiglarin ilgi
cekmesi ve katilimeilarin motive edilmesi gibi konularm spor tirtinleri pazarlanmasinda énemli bir yere
sahip oldugunu gostermekte ve aragtirma sonuglarimiz ile benzerlik tagimaktadir.

Parganas, Anagnostopoulos ve Chadwick, (2015) ise sosyal medya araciligi ile ortaya ¢ikan iiriin
ve hizmetlerin, miisteriler ile iletisim kurma konusunda bir yontem olarak goriilebilecegini belirterek,
giiniimiizde sadece spor alaninda degil birgok farkli sektoriin sosyal medya lizerinden pazarlama
stratejileri gelistirdigini vurgulamaktadir. Wang ve arkadaslar1 (2012) yaptiklan bir arastirmada, iiriin
tanitimlar1 ve promosyonlarin sosyal medyada paylasilmasinin spor organizasyonlarda profesyonel bir
yaklasim sunacagindan bahsederek, 6zellikle sosyal medya araciligi ile yapilan soru-cevap tarzindaki
iletisim kanallarinin {irlin satisin1 ve degerlendirmesini kolaylastiracagin1 vurgulamaktadir. Neden-
Sonug Zinciri Teorisinde bahsedilen duygusal, islevsel ve kisisel deger se¢cimlerinin sosyal medyada
daha fazla gorildiigii, arastirma sonuglarindan anlagilmaktadir. S6z konusu sonuglar arastirma
sonuglarimiz ile benzerdir ve insanlarin sosyal medya araciligi ile yapacag: secimlerin gelecekte daha
fazla gelisecegi ve bu tip bir yontemle iiriin pazarlanmasinin artacag diisiiniilmektedir.

SONUC

Arastirmadan elde edilen sonuglara bakildiginda, katilimcilarin yogun olarak sosyal medya iizerinden
sportif iirlin (spor ayakkabi, esofman, t-shirt, yapilan bransa 6zgii ekipmanlar, vb.) satin aldifi
goriilmiistiir. Arastirmada, tercih edilen tiriinler hakkinda detayli arastirma yapan ve bu deneyimleri
diger insanlarla paylasan katilimecilarin, benzer yorumlara ve incelemelere siklikla dikkat ettigi tespit
edilmigtir. Bu tip bir durum, katilimcilarin sosyal medya {lizerinden yaptiklar alisverislere kars1 giiven
duygusunu da agiklamaktadir ¢linkii tirtin hakkindaki olumlu ya da olumsuz yorumlar, katilimcilarin
satin alma istegini etkilemektedir. Sosyal medya lizerinden yapilan bu aligverisler, katilimcilarin
markaya olan baglliklarin1 da gdstermesi agisindan dnemlidir. Cilinkii katilimeilar siklikla tanmidik bir
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sporcunun ya da kuliibiin iirlinlinii satin almak istemektedir. Bu durumun, sportif {irlin reklamlarinda
taminmus sporcularin kullanilmast olgusunu destekledigi diisiiniilmektedir. insanlarin herhangi bir spor
iiriintinii kullanirken ya da bu {irlinii iizerinde tasirken, ait oldugu kuliibe ya da markaya olan duygulari,
onun satin alma davranisini da etkilemektedir. Arastirma sonuglarina bakildiginda gelecekte sosyal
medya lizerinden daha fazla aligveris yapilacagi 6ngoriilebilmektedir. Sportif iirlin pazarlayan firmalarin
son zamanlarda sosyal medya lizerinden yaptiklar1 paylasimlar ise bunlarin bir gostergesi olarak
diistiniilebilir.

ONERILER

Arastirma Sonuclarina Yonelik Oneriler: Arastirmadan elde edilen verilere bakildiginda arastirmaya
yonelik olarak, spor odakli markalarin sosyal medya hesaplarmin gelistirilmesi ve artirilmasi
oOnerilebilir. Aragtirma sonuglarinda sosyal medya ilizerinden yapilan yorumlarin giivenilir olmadigi ve
gercekleri yansitmadigindan bahsedilmistir. Bu anlamda sosyal medya hesaplarini yoneten kisilerin
alaninda uzman kisilerden olugsmasi ve yorumlari onlarin degerlendirmesi giivenilirlik agisinda dogru
bir se¢im olabilir. Internet ortami, kullanicilara genis bir iiriin segenegi sunmaktadir. Bu nedenle artan
iiriin yelpazesi, sosyal medya hesaplar1 tarafindan desteklenebilir ve ilgi gosterilen {iriinler
cesitlendirilebilir.

Gelecekte Yapilacak Olan Benzer Arastirmalara Yonelik Oneriler: Arastirmaya, gelecekte farkli
mesleklerden insanlar dahil edilerek genisletilebilir ve nicel 6l¢ekler eklenerek farkli boyutlar analiz
edilebilir. Aragtirma Ankara Ili ile simirlandirilmustir. Gelecekte yapilacak olan benzer bir arastirmada
farkli illerden katilimecilar kullanilabilir. Literatiirde 6zellikle pazarlama alaninda ¢ok farkli teoriler yer
almaktadir. Bu aragtirmada bunlardan bir tanesi kullanilmistir. Gelecekte yapilacak olan benzer bir
aragtirmada, farkli pazarlama teorileri kullanilarak, arastirma amaci ve soru kaliplar genisletilebilir.
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Balance board vs balance ball: which one is superior in enhancing static
and dynamic balance abilities on healthy university students
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Abstract Keywords

Aim: The purpose of this study was to compare the effects of two different unstable surfaces Balance training,
balance training on static and dynamic balance abilities. ‘ Bosu,
Methods: The 52 healthy active university students were randomly divided into three groups: Perimeter length

the training groups exercised on the firm (balance board) or soft ground (balance ball, BOSU®) Unstable surface

for 16 min for 3 days per week for eight weeks, involving structured balance exercises. The

control group did not perform the balance exercises in this process. All of the groups were tested

static and dynamic balance tests by a computerized balance system before and after the training

period. Tests were carried out using a single and double-leg stance either with the eyes open or

closed. Article Info
Results: One-way and mixed-design analyses of variance tests indicated that significantly Received: 06.04.2020
similar improvements were observed in the exercise groups’ static (ellipse area and perimeter . Accepted: 29.05.2020
length) and dynamic (stability index and average track error) balance (p <0.05). No significant Online Published: 15.06.2020
changes were observed in the control group in any of the variables tested at any point (p >0.05).

Conclusion: Finding shows that using balance board and balance ball as balance training pQr.10.18826/useeabd.715111
intervention tools have similar effectiveness for static and dynamic balance enhancement in

healthy active university students.

INTRODUCTION

Human postural demands and balance control during mobility and rotational motion are of primary
interest for athletic performance and daily life and also for avoiding fractures and injuries caused by
balance disorder in children and the elderly (Kibele, Granacher, Muehlbauer, & Behm, 2015; Ogaya,
Ikezoe, Soda, & Ichihashi, 2011).

Balance is generally defined as the ability to maintain the body’s center of gravity within its base
of support (Hrysomallis, 2011). Postural control, on the other hand, involves controlling the body’s
position in space dually and is divided into two as static and dynamic control (Samuel, Solomon, &
Mohan, 2015). Dynamic balance is the preservation of an upright body position throughout locomotion,
whereas static balance is the process of maintaining the center of mass vertically over the base of support
with minimal movement while maintaining specific poses for an extended period of time (Kilroy,
Crabtree, Crosby, Parker, & Barfield, 2016). Balance is considered to be a critical component of
common motor skills.

In recent years, studies on improving postural control and balance have gained gradual importance
in rehabilitation and prevention of sports injuries and have focused particularly on knees and ankles. In
the literature, it has been shown with strong evidence that training intended to improve balance can be
performed on different grounds with different equipment; balance training on stable and unstable
surfaces can develop dynamic balance ability as well as static balance ability and that it could reduce
the risk of injury particularly in the lower extremity (Zech et al., 2010; Di Stefano, Clark, & Padua,
2009). Improvements occurring in proprioception and neuromuscular control are considered to be
mainly responsible for this progress (Zech et al., 2010).

Since exercise on unstable surfaces requires the participants to make rapid and controlled changes
in the center of pressure, it leads to difficulty in the control of the postural balance (Paillard & Nog¢,
2015). Studies on the unstable soft ground balance ball and unstable firm ground balance board which
have maintained their popularity because of being easily portable, practical and cheap and not requiring
a special setup have shown that this equipment improves balance ability; however, balance-performance
differences that could come up due to the two different grounds have not been examined (Ogaya et al.,
2011; Emery, Cassidy, Klassen, Rosychuk, & Rowe, 2005; Cug, Duncan, & Wikstrom, 2016; Cerrah et
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al., 2016; Balogun, Adesinasi, & Marzouk, 1992; Silva, Mrachacz-Kersting, Oliveira, & Kersting, 2018;
Lubetzky-Vilnai, McCoy, Price, & Ciol, 2015).

Therefore, the aim of the present study was to compare the effect of the same balance training
protocol performed on two different unstable surfaces (balance board and balance ball) on static and
dynamic balance performance. We hypothesized that static and dynamic balance would improve as a
result of the same exercise program with both types of equipment while no changes in the control group
and that exercises on the balance board would be more effective compared to the balance ball in balance
performance development as it is more difficult to preserve balance with this device.

METHOD

Participants

Eighty-seven university students completed a questionnaire providing information regarding their basic
anthropometric data, injury history, physical activity level, and participation of balance training history.
Sixty volunteers aged between 18-25 years met the inclusion criteria: not overweight or obese [body
mass index (BMI) < 25], no serious injury in the lower extremity in the last six months, not participate
any balance exercise program previously and not following an intense exercise program (with a weekly
number of activities < 3). Eight of the participants were excluded from the study because they could not
attend the training program regularly.

Participants were randomly divided into three groups: the collected questionnaires were numbered
sequentially, groups were formed as number 1 to group 1 (balance board group), number 2 to group 2
(balance ball group), and number 3 to group 3 (control group, CG). The exercise groups followed an 8-
week training program of balance exercises on firm ground (balance board group) and soft ground
(balance ball group), while the CG was not willing to participate in exercise training.

Prior to participation, all participants were fully informed of the purpose of the study, the
experimental procedure, and the potential benefits and possible risks of being involved and were then
asked to provide informed consent. The structure of the study was approved to be compliant with “the
Declaration of Helsinki: Ethical Principles in Medical Research involving Human Subjects” by the Ege
University Scientific Research Ethics Committee of the Faculty of Medicine (Approval number:18-
10.2/44).

Height and Body Weight Measurement: They were measured using an electronic device (SECA® 767,
USA) with standard methods (Lohman, Roche, & Martorell, 1991).

Static and Dynamic Balance Measurement: Static and dynamic balance performances of each group
were evaluated using a computerized balance system (Prokin 252, Tecnobody, Bergamo-Italy); prior to
and following the training program. The platform had a sensor in the center which perceived each
angular movement and sent data to the computer directly. The software downloaded onto the computer
makes it possible to monitor each angular movement perceived by the sensor and the loads on the
platform on a computer screen and to record them into personal files. Angular movements of the system
were forwards-backward (£15°) and left-right (£15°) and it has the opportunity of platform control at
50 different levels which can be controlled over the software.

Procedures

Before the tests, the participants practiced ski simulation game with two different difficulty levels on
the balance platform for 2-3 minutes, to familiarize with the testing equipment. After that they started
the tests following a 20-minute rest.

The static balance test was performed on the stable platform alternately using a single and double-
leg stance, with eyes open (EO) and eyes closed (EC), and arms on sides of the body and standing
position with no support. An approximately 30-sec rest was taken between each of six test measurement
of 20 seconds. The positions of the feet were determined so as to stand at equal distances to the origin
point with reference to the lines on X and Y axes and the participant was asked to look at a fixed point
in front of him/her (Aksit & Cirik, 2017; Atilgan Erkut, 2013).

Dynamic balance on bipedal stance were tested for 60 second and the difficulty level was set as
“20” point. The participants’ barefoot was placed on the balance platform in a standardized position.
The test compromises trying to move clockwise five times in a reference circle seen on the computer
screen which provides continuous visual feedback to understand the difference between what he/she

58



Int J Sport, Exer & Train Sci, 2020, Vol 6, Issue 2, 57-64 G. R. Nalgakan, Y. Yol

was feeling on a kinesthetic level and what is actually happening at motor level. The test was repeated
two times with a 10-min interval and the best result was recorded.

The tests evaluated the stability index (SI) indicating the angular distance during the test and the
average track error (ATE) in the dynamic balance test. The ellipse area (EA) showing the area of the
field departed away from the center and the perimeter length (P) indicating the distance taken during the
test for the right and (R) left foot (L) with eyes open (EO) and closed (EC) in static balance (Aksit &
Cirik, 2017; Atilgan Erkut, 2013).

The participants were warned not to change their usual physical activity levels during the study
period, to be rested on measurement days and not to consume caffeine.

Training Program

Balance ball (Both Sides Up BOSU®, Fitness Quest, Canton, OH), is a piece of equipment shaped
like an air-filled half-ball which is covered with a flat and firm platform at the bottom and rubber at the
top. The ball, which can be used on both sides, makes it possible to do exercise intended for the
development of general or branch-specific balance, proprioception and kinesthetic awareness (Yaggie
& Champbell, 2006).

A balance board is a training tool that allows for a ~10° tilt in all directions with an inclined
elevation of 4.5 cm at the bottom along with a hard surface of a circular platform that is 40 cm in
diameter.

The program included exercises on BOSU®’s bladder side or balance board:

1) Full squats with eyes open and closed (20s -20s rest -20s) x 2 set
20s rest

2) 2.Half squats with eyes open and closed (20s -20s rest -20s) x 2 set
20s rest

3) 3.Swinging one leg (right) while standing on the other with eyes open and closed (20s -20s
rest -20s) x 2 set
20s rest

4) 4. Swinging one leg (left) while standing on the other with eyes open and closed (20s -20s rest
-20s) x 2 set
20s rest

5) 5.Standing in glider position (right) with eyes open and closed (20s -20s rest -20s) x 2 set
20s rest

6) 6. Standing in glider position (left) with eyes open and closed (20s -20s rest -20s) x 2 set
20s rest

They were repeated three times a week for eight weeks. Each exercise was maintained for 20
seconds and a 20-second rest was taken afterward on one session which lasted for a total of 16 minutes
(Cerrah et al., 2016).

Statistical analysis

Statistical analyses were performed using the Statistical Package for the Social Sciences (SPSS) 25.0
(IBM Corp., Armonk, NY, USA) package program and p < 0.05 was accepted as the level of statistical
significance. Descriptive statistics were reported as the mean + SD. After the normality test (Shapiro-
Wilk), descriptive characteristics of different groups were compared using a one-way variance analysis
(ANOVA) test. To assess possible interaction between study groups and time, mixed-design ANOVA
(3 x 2, Group x Time) for each investigated variable was used. The magnitude of performance changes
(A) were compared using one-way ANOVA and post-hoc least significant difference (LSD) test. The
effect size of the difference was evaluated using the classification of Cohen (< 0.2 trivial, 0.2 <d < 0.5
small, 0.5 <d < 0.8 moderate, d > 0.8 large effect size).

RESULTS

Five out of the 40 participants as the exercise groups that performed the training program and three out
of the 20 participants as the CG failed to complete the study due to their busy school schedules. None
of the participants experienced injuries or diseases during the program.
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The physical characteristics of the exercise groups and the control group are presented in Table 1.

The mean age, height, weight and BMI measured prior to training program were similar in all groups (p
>0.05).

Table 1. Physical characteristics of exercise and control groups

Characteristics Balance Ball Balance Board Control p
Group (n=18) Group (n=17) Group (n=17)

Male/Female (n) 7/11 10/7 9/8

Age (year) 22.2+1.62 21.6+2.03 22.0+1.65 0.631

Height (cm) 169+7.96 171£11.4 172+8.28 0.677

Weight (kg) 64.0£14.1 71.6£16.0 68.4+12.0 0.278

BMI (kg/m?) 22.243.61 24.1£3.11 22.9+2.95 0.249

BMI: Body mass index

The 3 x 2 ANOVA results indicated that statistically significant interaction between group and time
factors was found in EC-EA (F [2,51] = 6.762, p = 0.002, np* = 0.210), in EC-P (F = 3.339, p = 0.043,
np® = 0.116), in R-EO-EA (F = 4.153, p = 0.021, np* = 0.140), in R-EO-P (F = 5.055, p = 0.010, np* =
0.165), in DIN-SI (F = 3.790, p = 0.029, np* = 0.129). However, each group showed similar change
patterns across the study from pre to post-test for the other parameters.

Descriptive statistics of static balance using double-leg stance pre- and post-test scores among
groups, ANOVA test results of the percentage change between pre- and post-test scores and their post-
hoc test results are shown in Table 2. Accordingly, A % of the static balance performance parameters
(EA and P) measured with eyes open (EO) and closed (EC) separately on both legs were found
statistically different between balance ball and control groups and between balance board and control
groups, except EO-P (p = 0.555).

Table 2. Static balance test scores using double-leg stance of exercise and control groups

arameters Balance Ball Balance Board  Control  *ANOVA  *post-hoc d value
Group (1) Group (2) Group (3) results p value

<o Pre-test 160 + 124 209 + 143 190 + 120 — 0.003* (1-2)=0.961 -0.378
2 [Postetest | 99.14410 | 1435858 | 175+0L1 | P00 [[(153)=0.003* | 0253
HFTIA% -25.6 £28.3 -26.0£19.5 -1.50£22.2 ) (2-3)=0.003* 0.148
ﬁé-\ Pre-test 278 £ 171 298 + 181 325+ 164 <0.001* (1-2) 0.601 -0.117
& E [Post-test | 182101 2114136 | 313x151 | P T [7(1-3)<0.001% | 0289
228 310189 | 281=11.6 | 242+172 ~ [ (2-3)<0.001* | -0.161
o~ Pre-test 216 £55.4 244 +83.3 213+42.5 p=0.555 (1-2)=0.492 -0.410
S E[Posttest | 181389 | 220+61.9 | 2044432 | p_ o505 | (1-3)=0287 | 0.062
A % -12.1+£249 -7.00 £ 14.9 -4.18 £24.8 (2-3)=0.702 0.483
o~ Pre-test 318 £ 125 319 £81.4 333+ 66.9 p=0.051* (1-2)=0.885 -0.010
O & | Post-test | 266+ 84.1 273785 | 308=724 | P [(13)-0.041% [ 0153
A% -13.2+£22.2 -14.0+15.2 -1.19+12.8 ) (2-3)=0.029* -0.194

*p<0.05; ¥ statistical comparison for A % values, d: Cohen's d (<0.2 trivial; 0.2<d<0.5 small; 0.5<d<0.8 moderate; d>0.8 large effect size); EO: eyes
open, EC: eyes closed, EA: ellipse area, P: perimeter length, A %: percentage change between pre and post test scores.

Descriptive statistics of static balance using a single-leg stance pre- and post-test scores among
groups, ANOVA test results of the percentage change between pre- and post-test scores and their post-
hoc test results are shown in Table 3. A statistical significant difference was found in the right leg (R)
EO-EA (mm?), EO-P (mm), EC-P, and the left leg (L) EO-EA.
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Table 3. Static balance test scores using single-leg stance of exercise and control groups

Parameters Balance Ball | Balance Board Control ¥ANOVA ¥post-hoc ¥d value
Group (1) Group (2) Group (3) results p value
S ~ | Pre-test 447 + 169 542+214 541 + 190 0,002+ |(1-2)=0.967 -0.509
O E [ Posttest | 323+115 389 122 531+ 180 pF 6o |(1-3)=0.002* -0.539
== [ A% 24.0+190 | -243+172 5.96+41.1 ' (2-3) = 0.002* 0.005
< | Pre-test | 3936+4544 | 4033+3033 | 6316+12917 o148 |(1:2)=0979 -0.026
O £ | Posttest | 25611101 | 31002283 | 5099 %6857 pF oy [[(1-3)=0093 -0.256
== [ A% 2.04+49.3 281 +£645 | -47.8+127.6 ' (2-3)=0.088 -0.251
& _ | Pre-test 661 +215 764 + 253 687 + 230 } . L (12)=0.042* | 0453
S E [Posttest | 601+ 147 597 = 154 715 = 191 PFiof(S’i (1-3) = 0.079 20.120
== [ A% 433+259 | -185+145 7.87+19.2 — (2-3) <0.001* 0.328
o _ | Pre-test | 2158+ 1173 2206 + 993 2148 + 1359 o043+ |(2)=0.923 -0.045
S E | Post-test | 1609 + 460 1754 + 678 2149 + 1284 pFi 235 | (1-3)=0.026* 0.008
= A% 159+ 263 14.8+28.9 102 +£44.6 > (2-3)=0.033* | 0.050
<~ | Pre-test 573 + 390 504 + 185 647 + 389 _o007¢ | (12)=0243 0.231
g £ | Post-test 373 + 168 408 + 150 582+221 pF 581 (1-3) =0.002* | -0.196
2= A% 283 +£22.3 15.9+19.7 6.17+45.8 ' (2-3)=0.041* | -0.484
S~ | Prestest | 4809+ 7846 | 6480 +11714 | 3822+ 5469 0350 |_(1-2=0812 | -0.174
O £ [ Posttest | 278141444 | 3680£2762 | 4028+4179 pF o7 |(1:3)=0263 0.150
=A% 12.6 £ 70.6 0.60 + 75.4 69.1+ 238.3 ' (2-3)=0.177 | 0.300
o _ | Pre-test 665 + 254 718 + 321 713 + 344 o400 |_(-0=0233 [ -0.189
S E | Post-test | 618+ 161 615 + 227 649 = 205 ij 001 (1-3)=0.934 | -0.164
2T A% 2.63+21.6 | -11.5+256 325+18.7 v (2-3)=0.266 | 0.015
o | Pre-test | 2303+1616 | 2309+ 1569 1867 + 1033 (1-2)=0.712 | -0.004
Q E [ Post-test | 1779+732 1864 + 741 2016 + 867 PF:702-0§29 (1-3)=0.031* [ 0.329
=T A% 1104298 | -6.50+38.5 16.0 +40.7 oo (2-3)=0.071 0.343

* p <0.05; ¥ statistical comparison for A % values, d: Cohen's d (< 0.2 trivial; 0.2 <d < 0.5 small; 0.5 < d < 0.8 moderate; d > 0.8 large effect
size); R: right leg, L: left leg, EO: eyes open, EC: eyes closed, EA: ellipse area, P: perimeter length, A %: percentage change between pre and
post test scores.

Descriptive statistics, ANOVA test results and their post-hoc test results of the dynamic balance
performance parameters of the groups are given in Table 4. No statistically significant difference was
found in percentage change between pre- and post-test scores of SI (°) and ATE (%), as the dynamic
balance test parameters among the groups.

Table 4. Dynamic balance test scores of exercise and control groups

Parameters  Balance Ball  Balance Board Control ¥ANOVA ¥post-hoc ¥d value
Group (1) Group (2) Group (3) results p value
"~ Pre-test 1.8220.94 1.78+0.57 1.7120.86 (1-2)=0.852 | 0.053
& Posttest | 1.23£0.40 1.4120.58 1.66:0.68 pF::02'06779 (1-3) = 0.042* | -0.800
2 A, 194+383 | -175+295 | -0.83=135 ' (2-3)=0.063 | 0.099
S Pre-test 38.7+9.04 41.6+17.9 27239 | ool 0-9=01m [ 0213
E Post-test 33.1£7.13 37.0£8.90 40.5+12.0 F=1.02 (1-3)=0.324 -0.354
< A% -13.5+109 3.30+57.9 -1.41+£225 (2-3) =0.699 -0.071

*p < 0.05; ¥ statistical comparison for A % values, d: Cohen's d (< 0.2 trivial; 0.2 <d < 0.5 small; 0.5 < d < 0.8 moderate; d > 0.8 large effect
size); SI: stability index, ATE: average track error, A %: percentage change between pre and post test scores.

DISCUSSION

The main findings of the present study were that balance exercise program on firm and soft unstable
surfaces brings about significant improvement in healthy young participants’ static balance parameters
on both legs (EA and P with EO and EC) and single leg (R-EO-EA, L-EO-EA, R-EO-P, and R-EC-P);
and dynamic balance parameters (SI and ATE) on both legs but no difference was found in percentage
change for the dynamic balance test parameters among the groups. So balance ball and balance board
have similar effects on balance improvement.

When the literature is examined, the use of different tests to evaluate the level of balance or its
development and the results of these tests are evaluated with different parameters, which makes it
difficult for us to discuss the results of our study. Even so, the literature includes strong evidence
showing that balance training on stable and unstable surfaces can improve static as well as dynamic
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balance ability. While dynamic and static balance ability can potentially be improved on an unstable
surface; it is reported that individuals’ initial values are important in terms of static balance on a stable
surface; and that the ceiling effect appears to occur in the development of static balance ability on a
stable surface particularly in elite athletes (Di Stefano et al., 2009). Zech et al. (2010) reviewed
randomized controlled studies and non-randomized controlled studies including healthy and physically
active participants aged up to 40 years. They concluded that balance training can be effective on the
development of static postural sway, dynamic balance and neuromuscular control in athletes and non-
athletes. Moreover, it was suggested that the changes occurring in proprioception and neuromuscular
control were predominantly responsible for these effects. Proprioception is such an important
component of joint function because it provides an extensive amount of afferent information on the
joints' internal environment, for example, tension in ligaments, intra-articular pressure, mechanical
stress, and joint velocity. Without this information, motor patterns that are created are not as effective
and may result in the ankle being placed in an unstable situation, especially since other sources of
afferent information are unable to adequately compensate for this loss (Kidgell, Horvath, Jackson, &
Seymour, 2007).

The fact that it requires the maintenance of static stand in comparison with moving the surface
during balancing unlike stable surfaces was considered to have been effective on the improvement
obtained in static and dynamic balance with two unstable multi-axis equipment used during the 8-week
training period in our study. Although it was not measured in the present study, the fact that
proprioceptive exercise performed on unstable surfaces increases muscle electromyographic (EMG)
activity in the lower leg particularly with eyes closed (Braun Ferreira et al., 2011), the decrease in leg
and body velocity and the angular speed of supportive extremity on all platforms for ankle, knee and
hip joints (Silva et al., 2018), the increase in the EMG activation of core muscles (Calatayud et al.,
2015), that the hip and ankle muscles are enabled to integrate on a single leg (Gribble & Hertel, 2004)
and the increase in the strength of lower extremity muscles (Granacher, Gollhofer & Kriemler, 2010)
which is claimed to be a protective factor against sports injuries may have supported these results.

Despite being conducted on different groups, with different training programs and using different
testing protocols, studies evaluating the effects of balance training with balance board or balance ball in
the literature have demonstrated positive results (Ogaya et al., 2011; Emery et al., 2005; Cug et al., 2016;
Cerrah et al., 2016; Balogun et al., 1992; Silva, Mrachacz-Kersting et al., 2018; Lubetzky-Vilnai et al.,
2015). In a study, it was reported that balance exercise done by 66 adolescents on balance board at home
for six weeks improved timed static and dynamic balance test results and reduced the incidence of
sporting injuries in the following six months (Emery et al., 2005). In another study balance exercise
done on balance ball by healthy young adults for four weeks improved selected static and dynamic
postural control parameters (Cug et al., 2016). However, our study was designed considering that the
determination of the superiority of these two still-popular pieces of equipment over one another as a
result of balance training performed using them would provide useful information to be transferred into
practice. To this end, the second hypothesis of our study was that the balance board which would require
the participants to make faster and more controlled changes in their pressure centers and was considered
to bear difficulties would be more effective in improving balance than the balance ball which have also
unstable surfaces and are also known to be challenging for the neuromuscular system (Paillard & Noé,
2015).

Similar to the two studies planned in parallel with our study purposes, our measurements showed
that balance ball and balance board were not superior to each other in the static and dynamic balance
performances as a result of the training period (Kidgell et al., 2007; Braun Ferreira et al., 2011). Kidgell
et al. (2007) measured the effects of a training performed by 20 participants (11 males, 9 females) aged
between 22-35 years with ankle instability three days a week on a dura disk and mini trampoline due to
their different mechanical features and the measurements were taken with postural sway performance
while standing on single leg. At the end of six weeks, although significant improvement was observed
in the center of pressure (COP) of both groups compared to the first measurements, this difference was
found to be similar in the comparison of the groups (Kidgell et al., 2007). Eosin et al. (2010) used the
star excursion balance test (SEBT) to evaluate the effects of balance training performed by college
athletes from different branches on a multiple-axis dyna disk and a single-axis swinging platform 3
times a week as they were working on different axes, which included balancing a 1kg-ball during fast
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catching on a single leg. At the end of four weeks, it was found that test parameters did not change
significantly based on the equipment used. To reach similar results with these studies, it was thought
that devices with similar mechanical properties used in these studies may have developed similar
physiological mechanisms.

The sample size of the present study, not using blinding design in researchers, not designing with
the increasing volume principle and the duration of the training period were the limitations of our study.
Due to the methodological limitation of our study, neuromuscular mechanisms to explain the results
obtained were unknown. Thus, it was not possible to explain whether physiologic adaptations or learning
effects were responsible for the improved balance performance. However, depending on the findings of
Taube et al. (2008), it could be asserted that spinal and supraspinal adaptations play a potential role in
the improvement in postural control following balance training.

CONCLUSION

This study has demonstrated that 8-week of balance training on either a balance ball or a balance board
have similar effects in improving static and dynamic balance among young healthy active people. It is
recommended that future studies should examine the effects of different types of exercise and training
equipment on static and dynamic balance performance.
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Kinematical variables analysis of shot-put activity in para athletics (Class
F32/33) and their relationships with digital level achievement.
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Abstract Keywords

Aim: The primary purpose of this part of was to Kinematical variables analysis of shot-put Kinematical variables,
activity in Para-Athletics (Class F32/33) and their relationships with digital level achievement. Para athletics,
Methods: International Paralympic athlete "Kerdjana Kamel" participated voluntarily in this Digist:lolte-:sg},

study. He's the gold medalist and the record holder in this class F32/33 (Age: 37 years, Height:
1.76 m, Weight: 82 kg, Type of Impairment: cerebral palsy, origin of impairment: congenital,
club: GSP Alger, Best Digital level: 12.24 m). The analysis of the present study was doing with
the software Kinovea software 0.8.15 for the kinematical analysis, we used two cameras (AEE.
120ips, 1280*720, 720p) for record the Kinematic performance during the first and second
phase (Start and Finish Pushing) in the Shot-Put. sites of this cameras (Cam; X0.5m, Y1.5m.
Cam; X6m, Y5.5m). Shot-Put tries were applied for our sample (the international Paralympic
athlete) in eight tries, we choose the best six tries for analysis. The data were analyzed in SPSS
program, descriptive statistics (mean+Sd, Std.E) and Pearson test for the correlations between
variables.

Results: As a result of the statistical analysis, there was a positive significant correlations of Article Info
the Digital level with Distance of shot from the armrest (0.04*), and with The wrist Angle of Received: 09.04 2020
the shooting hand (0.015%*) in the first phase (start pushing), and in the second phase (finish Accepted: 20.06.2020
pushing) there was a negative significant correlations of the Digital level with Pushing angle (- Online Published: 21.06.2020
0.013*), and Positive significant correlations with Shot height (0.006**).

Conclusion: Based on the kinetic Performance results analysis of Paralympic elite (the Shot-

Put Activity, Class 32/33) in practice; we confirm: 1) The increase in the variables values of ~DOI:10.18826/useeabd.709944
Distance shot from the armrest, and the wrist Angle of the shooting hand in first phase of

pushing (start) are affects the digital level achievement, Also the Shot height variable in the

second phase of pushing, 2) The decrease in the value of Pushing angle variable in second phase

of pushing (finish) is affect the digital level achievement.

INTRODUCTION

Biomechanics is the main field of objective research into the technical rules and methods of various
kinetic skills (Guebli, Regiueg, et al., 2018). This is affected through precise measurements that are
processed quantitatively by the laws of physics (R. Bartlett, 2007; Zerf Mohammed et al., 2015). There
is no doubt that the objective study of any skill contributes to the development of the scientific
foundations of the participant in terms of their ability to innovate and reach the best performance level
possible (Elbadry et al., 2019). Biomechanical Knowledge is a “Must” for Coaching. All movements of
Athletes are determined by the laws of mechanics. It is the first task of science (but only the first) to
understand movements of athletes; therefore, it is an indispensable base for understand the basics of
Performance kinetic in different activity and for coaching. In the throwing events the factors influencing
the performance are classified into: 1. the physical laws of the flight phases of the implement and; 2. the
biomechanical laws of the movement of the system ‘thrower and implement’ before release
(SUGUMAR.C, 2012). Video analysis is a great system that films one’s performance and reconstructs
a model of one. Athletes can then compare one’s technique on a good day and a bad day, athlete can
compare one’s technique with an expert (if one are not already), and much, much more (Franks &
Goodman, 1986).

Paralympic Games is a multi-sport event for athletes with physical, mental and sensorial
disabilities. This includes mobility disabilities, amputees, visual disabilities and those with cerebral

The role and contributions of each authors as in the section of IISETS Writing Rules “Criteria for Authorship” is reported that: 1. Author: Contributions to the
conception or design of the paper, data collection, writing of the paper and final approval of the version to be published paper; 2. Author: Data collection,
preparation of the paper according to rules of the journal, final approval of the version to be published paper; 3. Author: Statistical analysis, interpretation of the
data and final approval of the version to be published paper.

!Corresponding Author: Laboratory APS, Society, Education and Health, Faculty of Physical Education and Sport, Hassiba Benbouali University, Chlef/Algeria,
abdelkader85@windowslive.com. ORCID ID: 0000-0001-5314-4903.

2SMAH Laboratory, Faculty of Physical Education and Sport, Abdelhamid Ibn Badiss University, Mostaganem/Algeria, mad_eps@yahoo.fr
0002-8090-0257

3Laboratory APS, Society, Education and Health, Faculty of Physical Education and Sport, Hassiba Benbouali University, Chlef/Algeria, b.sba@univ-chlef.dz
ORCID ID: 0000-0001-9733-6990

ORCID ID: 0000-

65



Int J Sport, Exer & Train Sci, 2020, Vol 6, Issue 2, 65-72 G. Abdelkader, R. Madani, S. Bouabdellah

palsy (Brittain, 2016). The Paralympic Games are held every four years, following the Olympic Games,
and are governed by the International Paralympic Committee IPC (International Paralympic Committee
2018). The Paralympic Games is the highest obtainable level for all athletes. Evidence based
classification in Paralympic Sport requires evidence for the impact of the underlying impairment on
sport specific performance (Webborn, 2009). During Rio 2016 Paralympic Games, 4350 athletes from
more than 160 countries participated in these games for 528 males from different sports (Van Biesen et
al., 2018). In para athletics open to athletes in various disability groups, based on a functional
classification system, which is coordinated by world para athletics sports technical committee (van Dijk
et al., 2017). Algeria achieved new Gold medals in the male competitions for elite throwers with
impairment of cerebral palsy (Class F32/33). The level of competition was of high quality, where
Performing well in shot-put consists of simply throwing the shot as far as possible (Landolsi et al.,
2018).

Kinematic analyses of the throwing techniques of elite stationary shot-putters are commonly
conducted in routine observations and sport research (Ariel et al., 2005). Some of these analyses focused
on parameters underlining either the sequence of actions taken by the athlete leading to the release of
the shot (e.g. spatial and temporal characteristics of backward and forward thrust, range of motion, linear
and angular momentum of each segment) or the shot’s trajectory at the instant of release (e.g. position,
speed and angle of shot) (John W. Chow et al., 2000; O’Riordan & Frossard, 2006). To the best of our
knowledge, most research has focused on biomechanical variables of the para-athletics and studied the
effects, comparative and correlation of kinetic and kinematics variables with digital level (Guebli,
Bessenouci, et al., 2018), in athletics disciplines such as the Shot-Put throw (Abdelkader et al., 2018a;
Blazkiewicz et al., 2019; Gilberto, n.d.; Hubbard et al., 2001; Landolsi et al., 2018; Lee et al., 2015;
Willwacher et al., 2011), Discus Throw (Abdelkader et al., 2018a; R. M. Bartlett, 1992; Btazkiewicz et
al., 2019; J. W. Chow & Mindock, 1999; Delgado, 2012; Hay & Yu, 1995; Leigh et al., 2010; Maronski,
1991; Shestakov, 2005). Some of these analyses focused on parameters underlining either the sequence
of actions taken by the athlete leading to the release of the throw (e.g. spatial and temporal characteristics
of backward and forward thrust, range of motion, linear and angular momentum of each segment) or the
throw’s trajectory at the instant of release (e.g. position, speed and angle of throw) (L. Frossard et al.,
2007).

These studies contributed to improvement of training programs of stationary throwers as they
provided coaches and athletes with a better understanding of throwing technique as well as strength and
fitness requirements (O’Riordan & Frossard, 2006), along with the long-term development of very
complex skills, and the abil-ity to perform these complex and precisely timed movements at high
velocity in a confined space (i.e. technique) (Marcos Gutiérrez-Davila et al., 2009; SUGUMAR.C,
2012), Where G. Davila reported that the shot-put technique is individual; each thrower uses his or her
own individual temporal sequence and rhythm. Apart from the body composition and strength of the
thrower, also the degree of automation of the individual temporal sequence determines the optimal
individual technique (John W. Chow et al., 2000; Marcos Gutiérrez-Davila et al., 2009). however, it
remains currently unknown whether the observed differences in performance are due to: intrinsic factors
of the throwers (e.g. body composition, strength), external factors (e.g. training volume, quality of the
coaches), their underlying cognitive impairment, or a combination of multiple factors (L. Frossard et al.,
2007) or the characteristics of kinetic performance in Shot Put Activity in Paralympic Athletcs.

Thus, the present study aimed at Continue the work initiated by Guebli et al, 2017 by reporting the
parameters of the shot’s trajectory for male gold medal during world-class events, and analyzing the
kinetic performance in different Para-athletics class in this activity. Also, to provide the magnitude of
differences in these parameters across classes and genders. Therefore, the primary purpose of this part
of was to Kinematical variables analysis of shot-put activity in para-athletics (Class F32/33) and their
relationships with the digital level achievement.

METHOD

Participants
International paralympic athlet "Kerdjana Kamel" participated voluntarily in this study. The participant
is the gold medalist and the record holder in this class F32/33. Kerdjana Kamel (Age: 37 years, Height:
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1.76 m, Weight: 82 kg, Type of Impairment: celebral pallsy, origin of impairment: congenital, club:
GSP Alger, Best Digital level: 12.24 m).

Ethics Committee approval of this study was obtained from Laboratory APS, Society, Education
and Health, Faculty of Physical Education and Sports, Hassiba Benboualy University of Chlef, doctorat
project Committee (2016/ biomechanics of Physical Activities and Sport).

Research Design: For the purposes of analysis, we have calculated the distance of the Shot-Put in two-
dimensional. The analysis of the present study was with the software Kinovea, the capture and measured
distance of each phase of Shot-Put as Fig.1. Sites of the two cameras that depicting the distance Shot-
put These cameras (AEE MagicCam, 170° view, MOV Format Video, 720p Video Resolution, 120 ips
NTFS, Screen Resolution 1280%720 16:9). . .

Were placed at distances of X0.5 m and X6 m Fig 1. The method chosen to Capture Video
from the midline of shot-Put circle, with their optical of the vanables m Shot-Put Parformance.
axes at right angles to this line. The first camera was
placed Y1.5 m forward (or on the circle side) from
the axis of the circle and was used to record the
Kinematic performance during the first and second
phase (Start and Finish Pushing) of the Shot-Put. . X.

The second camera was placed Y5.5 m forward
of the front edge of the board and was used to record
performance during the second phase in Shot-Put. To
measure the real distance, a series of markers was
placed in carefully measured locations along the
inside. These markers served as reference
measurement. Shot-Put tries were applied for our
sample (the international paralympic athlete) in eight
tries, we choos the best six tries for analysis.

Kinematic Variables: Based in the similar studies, we choose the kinematic variables for analysing the
performance kinematic of athlete in shot-put activity class F32/33 in two phase, the first phase of start
pushing (variables; The number of swings, Standby time, Time of push, Distance of shot from the
armrest, Trunk angle, Cubitus Angle of the shooting hand, Shoulder angle of the shooting hand, The
wrist Angle of the shooting hand, Cubitus Angle of the Support hand, Shoulder angle of the Support
hand, Distance of shot from the neck), and in the second phase of finish pushing (variables; Digital level,
Trunk angle, Cubitus Angle of the shooting hand, Shoulder angle of the shooting hand, The wrist Angle
of the shooting hand, Pushing angle, Shot height, Max height of shot, Time of Throwing, Total
Performance Time).

We used kinovea softwore 0.8.15 for the kinematical analysis, it's a video player for sport analysis.
It provides a set of tools to capture, slow down, study, compare, annotate and measure technical
performances.
Data Collection
Our cameras were attached to our laptops to record directly into folders prepare in advance for each
attempt chosen for analysis. The distances of the analysis’s tests are shown in Table 1 for the athlete of
Algerian Paralympic elite. With the software Kinovea, the films obtained for each try were phase
analysis for each variable and try.

Statistical analysis

The data analysis procedures used in this study consisted of the computation of the means, standard
deviations (SD), standard deviation Error (Std.E) as descriptive statistics, and the Pearson test for the
correlations between all variables identified in based of similar studies. Statistical results were analyzed
at (p<0.05) and (p<0.01) significance levels.

We used SPSS (SPSS for Windows, version 22.0, SPSS Inc. Chicago, Illinois, USA) statistical
program for that statistical analysis of the data obtained.
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RESULTS

Table 1. Description Results of the Algerian world Champion of Shot-Put Class F32/33 “Kerdjana Kamel” in

the kinematic analysis of his Performance.
Mean+Sd Std. E = Min/Max Mean+Sd Std. E  Min/Max

Variables
Stage 1 Stage I1

Digital level (m). 10.423+0.015 0.006 09.40/10.44  10.423+0.015 0.006 09.40/10.44
The number of swings 3.166+£0.408 0.166 3.00/4.00
Standby time (s) 2.285+0.015 0.006  2.27/2.31
Time of push (s) 0.305+£0.005 0.002  0.30/0.31
Distance of shot from the armrest(cm) 51.253+0.017 0.007 51.23/51.28
Trunk angle (°) 62.333+0.816 0.333  61.00/63.00  86.166+0.408 0.166 86.00/87.00

Cubitus Angle of the shooting hand(®)  16.333+0.816 0.333  15.00/17.00 154.666+0.816 0.333 154.00/156.00
Shoulder angle of the shooting hand (°) 24.000+0.894 0.365 23.00/25.00 160.833+1.834 0.749 159.00/163.00
The wrist Angle of the shooting hand(®°) 108.166+1.329 0.542 106.00/109.00 155.166+0.983 0.401 154.00/156.00
Cubitus Angle of the Support hand (°) 116.500+1.048 0.428 115.00/118.00

Shoulder angle of the Support hand (°) 56.000£2.00 0.816 54.00/59.000 -

Distance of shot from the neck (cm) 12.096+0.030 0.012 12.05/12.130

Pushing angle (°) 50.500+1.048 0.428 49.00/52.00
Shot height (cm) 202.785+.815 0.333 201.12/203.16
Max height of shot(cm) -—-- 399.468+1.480 0.604 397.66/401.26
Time of Throwing (s) 1.658+.018 0.007  1.64/1.68
Total Performance Time (s) 4.248+0.027 0.011 4.22/4.28

Table 1 shows the description results of performance kinematic Analysis for our sample “Kerajaan
Kamel” (the Algerian world Champion, Class F32/33) in Shot-Put activity during the first and second
stage of performance (start & finish pushing), the results explaine the values of mean+Sd, Std.Error,
Minimal and maximal Values of variables.

Table 2. The connectivity relationships between variables in order to study in stages of performance (I and
).

The Variables correlated Sig. p The Variables correlated Sig. p
Stage 1 Stage IT
Distance of shot from 0.832%* Pushing angle -0.907*
Digital level the armrest 0040 " pigital level 0.013
The wrist Angle of 0.898* Shot height 0.935%**
the shooting hand 0.015 0.006
. * *
Time of push Elesfrrrl;fe(s,)f shot from g?ﬁ; Shot height Pushing angle 833‘3
Shoulder angle of the -0.905* . Cubitus angle of the ~ 0.845*
Support hand 0.013 Max height of shot shooting hand 0.034
Shoulder angle of  Distance of shot from 0.985** The wrist Angle of  Shoulder angle of the 0.953**
the Support hand  the armrest 0.000 the shooting hand shooting hand 0.003
Distance of shot Trunk angle -0.820* Total Performance Time of Throwing 0.818*
from the neck 0.046 Time 0.047
The Variables correlated between Stage I & Stage I1
Time of push 0.905* Cubitps Angle of the -0.850*
.0130 shooting hand I 0.032
Pushing angle Distance of shot from -0.985** Cubitus Angle of the Shoulder angle of the 0.839*
the armrest .0000 shooting hand IT shooting hand I 0.037
Shoulder angle of the -0.955%* Cubitus Angle of the  0.953**
Support hand .0030 Support hand 0.003
. * *
Shot height Ellées;)lv(:z)sttir?gil;n%f 00802 463 Time of Throwing Standby time 00801 f7
The wrist Angle of Shoulder angle of the 0.904* Max height of shot Cubitus angle of the  -0.939**
the shooting hand IT shooting hand I 0.013 shooting hand I 0.005

(p<0.05)* Correlation is significant at the 0.05 level.
(p<0.01)** Correlation is significant at the 0.01 level (/-tailed).
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Table 2; shows the correlation results between kinematic variables for our sample in the first stage
of Shot-put (start pushing), in the second stage (finish pushing), also between kinematic variables of
first and second stage in shot-put. The significant correlation was observed at the 0.01 & 0.05 level (1-
tailed) and degrees of freedom (n-1) between the values of kinetic performance in the first stage (start
pushing), the correlations are positive significant in; the Digital level with Distance of shot from the
armrest (0.040*), and with the wrist Angle of the shooting hand (0.015%*) at the 0.05 level. Also, between
the Shoulder angle of the Support hand with Distance of shot from the armrest (0.000**) at the 0.01
level. The correlations are negative significant in; Time of push with Distance of shot from the armrest
(-0.017%*), and with Shoulder angle of the Support hand (-0.013%*), also between Distance of shot from
the neck and Trunk angle (-0.046%*) at the 0.05 level.

The significant correlation was observed at the 0.01 & 0.05 level (1-tailed) and degrees of freedom
(n-1) between the values of kinetic performance in the second stage (finish pushing), the correlations
are positive significant in; Max height of shot with the Cubitus angle of the shooting hand (0.034*), and
Total Performance Time with the Time of Throwing (0.047%*) at the 0.05 level. Also, between the Digital
level with Shot height (0.006**), and between the wrist Angle of the shooting hand with the Shoulder
angle of the shooting hand (0.003**) at the 0.01 level. The correlations are negative significant in the
Digital level with Pushing angle (-0.013*) at the 0.05 level, and Positive significant with Shot height
(0.006**) at the 0.01 level.

The significant correlation was observed at the 0.01 & 0.05 level (1-tailed) and degrees of freedom
(n-1) between the values of kinetic performance in the first and second stage (start and finish pushing),
the correlations are positive significant in; Pushing angle with Time of push (0.013*), and Shot height
with The wrist angle of the shooting hand (0.043*), and The wrist Angle of the shooting hand IT with
Shoulder angle of the shooting hand I (0.013*), and the Cubitus Angle of the shooting hand IT with
Shoulder angle of the shooting hand I (0.037*), and the Time of Throwing with Standby time (0.047%*)
at the 0.05 level, and between the Cubitus Angle of the shooting hand IT with Cubitus Angle of the
Support hand (0.003**) at the 0.01 level. The correlations are negative significant in; Cubitus Angle of
the shooting hand IT with Cubitus Angle of the shooting hand I (-0.032%*) at the 0.05 level, also, between
the Max height of shot with Cubitus angle of the shooting hand I (-0.005**), and Pushing angle with
Distance of shot from the armrest (-0.000**) and with Shoulder angle of the Support hand (-0.003*%*) at
the 0.01 level.

DISCUSSION

The goal of this study was to the Kinematical variables’ analysis of shot-put activity in Para-Athletics
(Class F32/33) and their relationships with digital level achievement. The results indicated that the
correlation values of Variables; Distance of shot from the armrest, the wrist Angle of the shooting hand
(start pushing), and the Shot height, pushing angle (finish pushing) were significant with the digital level
achievement. from that, also we can see the significant correlation values of Variables; Distance of shot
from the armrest with the Shoulder angle of the Support hand, and the Pushing angle. also, the wrist
Angle of the shooting hand with the Shoulder angle of the shooting hand, and Shot height. also, the
Pushing angle with Shot height with Time of push, and Distance of shot from the armrest, and with the
Shoulder angle of the Support hand. These kinematic variables in the performance of our sample, were
important for effective and supportive for basics variables correlated to digital level achievement.

According to Biomechanical & Performance researches, a most basic kinematic variables effective
in shot putting techniques of disability male athletes, with a result in reduction of the acceleration path
of the shot resulting in a lower speed of the shot at release (Abdelkader et al., 2018b). the digital level
and pushing angle are inversely related. As one parameter increases, the other decreases. Pushing angle
can be manipulated depending on the throwers strength and anthropometrics (Cooper & Luigi, 2014).
Projectiles obey constant acceleration, making them easier to describe and understand (Galileo’s
equations). Three factors deter -mine trajectory, including horizontal displacement, of a projectile: speed
of release, angle of release, height of release (Maronski, 1991). The goal is to determine the pushing
angle that optimizes the total distance for the release velocity attained for the thrower. For the shot put,
the optimum angle of release is between 31° and 36° (SUGUMAR.C, 2012), Positive height of release,
optimal angle should be slightly lower than 45°. Theoretically optimal angle is about 40-41°. Skilled
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shot-putters use angles of 35-37° (Judge et al., 2016). The mathematically calculated optimal release
angle aopt ranges from 40° to 43° and is calculated by the following formula (Milan coh et al., 2008):

(0 —

1
opt 5 arccos ﬁ
1+ —=
ghy
but in the present study indicates that the shot-putter has achieve distance of 10.423 £0.015 meters. Shot-
putter use angles of Push are 49°-52°. All athletes have their own specific optimum Pushing angle
because of individual differences in the rate of force generation and apply and the Disability
classification (Keogh & Burkett, 2013). where, the study results may depend upon the factors related to
shot put performance, Lowest and highest shot-put performance depends upon the angle of release. To
achieve good performances, it is not necessary to throw at very close to the optimum release angle.
Throwing with a high release speed is more important to performance than throwing at the optimum
release angle (L. A. Frossard et al., 2005; Perrin et al., 2000).

As expected, these results confirm the findings of previous studies focusing two predominant
factors, The velocity and angle to the performance of gold medalists (Abdelkader et al., 2018b). The
lack of strong relationship with the position at release might be explained by the difference in Shot
height was since all the throwing frames have the same height of 75cm, corresponding to the maximum
height allowed by the IPC’s rule (L. Frossard et al., 2007). The main mechanisms explained for that
performance analysis are the Technique acquisition might be one major factor which is restricted by a
cerebral palsy disability (Kohe & Peters, 2016).

However, it is likely that the performance relied more importantly on the throwing technique and
functional outcome as they are both directly related to velocity and angle of release. Shot-putting
requires great explosive strength, together with the ability to perform precisely timed movements in a
confined space(Landolsi et al., 2018). The athlete’s objective is to project the shot as far as possible, but
competition regulations restrict the technique that may be used. The shot must be thrown from the
shoulder using one hand and it must be held near to the chin throughout any preliminary movements
(Btazkiewicz et al., 2016).

In the end, sport scientists, coaches, athletes and classifiers can only rely partially on data provided
in the literature for a sound understanding of the current performance of medalist stationary shot-putters
(L. A. Frossard et al., 2005). As pointed out by Chow 2000, “More quantitative data, especially those
collected during major competitions, are needed for the development of a data base on performance
characteristics” (John W. Chow et al., 2000). Anyone with a serious interest in the performance of top-
level athletes should appreciate the importance of the smallest worthwhile change in performance, the
change that makes a meaningful difference to an athlete’s chances of winning. Also, knowledge of this
change is needed when assessing athletes with a performance test either to make decisions about
meaningful changes in an individual or to re-search strategies that might affect performance.

CONCLUSION

As aresults of kinetic Performance analysis of Paralympic elite (the Shot-Put Activity, Class 32/33) in
practice; we confirm: 1) The increase in the variables values of Distance shot from the armrest, and the
wrist Angle of the shooting hand in first phase of pushing (start) are affects the digital level achievement,
Also the Shot height variable in the second phase of pushing, 2) The decrease in the value of Pushing
angle variable in second phase of pushing (finish) is affect the digital level achievement.

PRACTICAL APPLICATION

The kinematical analysis of performance is very importenet for achinement the the digital level, for that,
we need to focus on applying biomechanical principles to during kinetic performance, Also Ensure that
the required mechanical position is taken at every stage of performance and in line with the kinetic
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performance requirements. Especially for the Paralympic athletes due to their physical and kinetical
characteristics, depending on the nature and classification of their disability.
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The kinematical analysis of blocking skill in volleyball and their relationships
with the explosive force of lower limbs
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Abstract Keywords

Aim: The study aims to conduct a kinematical analysis of blocking skill in volleyball and their Kinematical Analysis,
relationships with the explosive force of lower limbs, for the athletes from the elite Algerian Volleyball,
team. Blocking Skill,

Methods: A total of 06 male Volleyball Players from the elite Algerian team as volunteers Explosive Force,

(Age: 25.66+3.32 yr, Length:198.00+3.68 cm, Weight: 86.66+6.62 kg). We used for
kinematical analysis the software Dartfish9. For video capturing, we used three cameras (AEE
Magic Cam) for record the performance during an Experimental competition, two
CAM™(X1m, Y21.5m) were placed in the sides of volleyball Court, and CAM™(*4.5m,Y 1m,
21.5m) behind the elite Algerian team. Also, two force Explosive tests were executed; Squat
Jump (SJ) and Counter Movement Jump (CMJ). The data were analyzed in SPSS 22.0 program.
Descriptive statistics (mean+SD) and P test for the correlations between variables studied.

Results: Through the statistical analysis, there were significant correlations between values of
CM] test with both of the "Heightscs (p<0.01), & "Max height (p<0.01), and between variable

PMax height with each of the “Trunk (p<0.01), & "Knee (p<0.01), and PLowsca (p<0.01), and Article Info
DHeightsca (p<0.01) respectively, at the 0.05 level. Also, between PLowscc with “Trunk Received: 04.05.2020
(p<0.01), and with "Knee (p<0.01). Accepted: 28.06.2020

Conclusion: This study was able to produce results that are helpful to coaches when deciding ~ Omline Published: 30.06.2020

when they are considering vertical jump heights during the performance of blocking skill in

volleyball, through: developing the technical aspect of the blocking skill by training players to  po1.10.18826/usceabd. 731462
improve the kinematical properties of a certain degree; especially, the angles of the lower limbs

of the body, such as the angles of the trunk, knee, and ankle.

INTRODUCTION

Volleyball is one of the most popular team sports games in the world. Pass, set up, attack, block, etc.,
can be mentioned as examples of individual basic skills creating the game. All of them utilize various
motor skills and abilities as jumps, swings or different ways of locomotion as well as power, agility,
flexibility and speed of reaction (Lehnert et al. 2017), The spike, block and serve are the three most
important skills to score points in volleyball (R. Lobietti, Michele, and Merni 2006), In volleyball, the
skill of blocking, in which a player or players jump and extend their hands above and over the net
(without touching the net) to block an attack (spike) by the opponent, is crucial to team success (Ficklin,
Lund, and Schipper 2014), Blocking in volleyball is a very important skill, this is particularly true at the
more advanced and competitive levels, Blocking has been associated with a team’s winning percentage,
Next to spiking, the team with the best blocking will most likely win (Farokhmanesh and McGown
1988). According to Lobietti (2009), a successful defense in the game of volleyball starts with a well-
trained and disciplined block, blocking in volleyball is one of the key components to a team’s success.
As volleyball has evolved and spiking has become more powerful, the skill of blocking has become a
crucial aspect of the game and is highly correlated with team success (Lobietti 2009).

The vertical jump is a fundamental part of the spike, block, and the topspin and floating serves
(Borras et al. 2011). Successful performance in volleyball often depends on the ability of the individuals
to perform high enough high jumps (Milosevic et al. 2000). Vertical jumping is probably the most
important manifestation of explosive strength in volleyball (Borras et al. 2011). Jump height achieved
in countermovement jumping is also correlated to the height achieved in spike jumping for the attacker
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(Wagner et al. 2009). The use of strength during the play is determined by the fact that the usage of
maximum strength lasts from 0.5 to 0.7 seconds; however, most of the explosive moments take
substantially less time. For this reason, the optimal usage and transformation of the gained maximum
muscle strength into the "explosivity" of the main muscle group of the lower limbs, which take part in
the takeoff, require special power training (Lehnert, Lamrové, and Elfiark 2009). Specific jumping can
be measured in different ways (Lidor and Ziv 2010). Most frequently used nonspecific tests for assessing
jumping are squat jump, countermovement jump without arm swing and countermovement jump with
arm swing (Glatthorn et al. 2011).

Biomechanics has been defined as the study of the mechanical laws relating to the movement or
structure of the living organism, an analysis of the biomechanics of the specific skills that are performed
by volleyball athletes permit optimal sports performance while minimizing the injury (Reeser and Bahr
2017). Examples of well-known athletes easily display the importance of biomechanical technology in
improving performance (Zahalka et al. 2017). Kinematics is the study of bodies in motion without regard
to the causes of the motion. It is concerned with describing and quantifying both the linear and angular
positions of the bodies and their time derivatives (Harpreet S et al. 2017). The assessment of relevant
biomechanical factors of performance is essential for appropriate training progression, especially at high
skill levels (Fuchs et al. 2019). As the biomechanical analysis of sports performance provides an
objective method of determining the performance of any particular sporting technique (Abdelkader et
al. 2018), because it is a science concerned with studying kinetic technology and movement performance
in order to make the skill work well and this requires various elements of physical fitness from speed,
flexibility, agility, and great muscles force. Therefore, this study was aimed to the kinematical analysis
of blocking skill in volleyball and their relationships with the explosive force of lower limbs, for the
athletes from the elite Algerian team. In order to determine the kinetic transfer mechanism by
transferring muscular force to give a better model of mechanical blocking skill.

METHOD

Participants

The Ethics committee protocol was approved by the institute of physical and sport education, laboratory
of physical and sports activity, society, education, and health in Hassiba Benbouali University of Chlef
Algeria on 31.07.2016 with 935 number. A total of six healthy male Volleyball Players from the elite
Algerian team provided their informed consent to participate in the study as volunteers. They averaged
25.66+3.32 years of age, 14.33+4.27 years for experience, 1.98+0.36 m in height, and 86.66+6.62kg in
mass. Four athletes were right-hand dominant and two were left-hand dominant. To ensure the athlete's
eligibility for the study, we collected a brief medical history from each athlete. None reported a history
surgery and none complained of pain at the time of the testing.

Research Design and Data Collection: In this study, we have analyzed the kinematic variables of
volleyball blocking skill in two-dimensional. The analysis of the present study was with the software
Dartfish 9 (release 5-9.0.11219.0), the video capture of volleyball blocking skill with three cameras
(AEE Magic Cam, 170° view, MOV Format Video, 720p Video Resolution, 120 ips NTFS, Screen
Resolution 1280*720 16:9). Sites of the three cameras depicting the blocking skill in volleyball as
Fig.1.two CAM'#™ were placed in the sides of the volleyball Court from the right and left (* 1m, ¥*#
1.5m), and the third CAM™ was behind the elite Algerian team (*4.5m, Y1m, * 1.5m). Also, two force
Explosive tests were executed; Squat Jump (SJ) and Counter Movement Jump (CMJ).

Each athlete was required to wear tight-fitting clothing (i.e. spandex shorts and a sleeveless shirt).
The tape Reflective markers were bilaterally attached on the surface of the skin over the following Joints;
the neck, wrist, hip, knee, and ankle. Reflective markers on all volunteers were attached by one
investigator. Also, all athletes were encouraged to warm up according to the normal routine to ensure
optimal performance. Once warmed up, the athletes performed a Friendly Experimental competition
with a team from the first division in Volleyball (CRBC Team), the data were collected from the best
blocking skill in volleyball of our sample (the athletes of Algerian National Elite). Data collection
occurred in Harcha Hacen multisport hall, Algiers by the researchers (APAAS Laboratory, Chlef,
Algeria).
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Fig.1.Distance sites of the three cameras used for capture video
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Kinematic Variables: Based on similar studies, we were choosing the following kinematical variables
for the analysis; Times (*Absorption, "Pushing, "Takeoff/Flight, "THeight BCG), angles (‘Trunk, Knee,
“Ankle), Distance (PLow BCG, PHeight BCG, "Max height), and Velocity of Body's center of gravity
(Velocity BCG).

Statistical analysis

The data analysis procedures used in this study consisted of the computation of the means, standard
deviations (SD), variance as descriptive statistics, and the Pearson Test for the correlations between all
variables identified in based on similar studies. Statistical results were analyzed at (p<0.05) and (p<0.01)
significance levels. We used SPSS (SPSS for Windows, version 22.0, SPSS Inc. Chicago, Illinois, USA)
statistical program for that analysis of the data obtained.

RESULTS
Table 1. Description results of the analysis of the kinematical variable of blocking in volleyball
Variables Mean = SD Variance Min Value Max Value
TAbsorption 0.032+0.006 0.000 0.023 0.043
Time (5) "Pushing 0.026+0.004 0.000 0.020 0.033
"Takeoff/Flight 0.060+0.006 0.000 0.047 0.067
2 "Height scc 0.056+0.006 0.000 0.050 0.067
£ “Trunk 27.250+5.972 35.659 18.000 36.000
§ Angle (°) ‘Knee 84.000+9.155 83.818 70.000 98.000
£ °Ankle 75.833+5.781 33.424 69.000 89.000
~ "Low Bcc 0.833+0.072 0.005 0.690 0.930
Distance (m) °Height rcc 1.660+0.033 0.001 1.600 1.710
"Max height 2.858+0.038 0.001 2.790 2.920
Velocity sco(m/s?) 30.550+2.884 8.316 25.870 34.890
Explosive Squat Jump si(m) 0.960+0.084 0.007 0.840 1.060
Force Counter Movement Jumpcms(m) 0.788+0.062 0.004 0.713 0.860

Table 1. shows the description results of the analysis of the kinematical variables during the
performance kinetic of blocking skill in volleyball, the results explain the values of mean+SD, variance,
minimal and maximal values of variables.

Table 2. The connectivity relationships between kinematic variables and SJ, CMJ tests.

Variables SJ CMJ
Correlation Coefficient Sig. p Statistic Sig. p
TAbsorption -0.459 0.067 -0.475 0.059
TPushing -0.311 0.162 -0.327 0.150
T Takeoff/Flight 0.104 0.374 0.206 0.260
THeight BCG -0.420 0.087 -0.543 0.034*
° Trunk 0.258 0.209 0.677 0.016*
°Knee -0.533 0.037* -0.610 0.018*
°Ankle 0.287 0.183 0.352 0.131
PLow BCG -0.225 0.241 -0.775 0.030*
PHeight BCG 0.521 0.041* 0.815 0.001**
PMax height 0.776 0.030* 0.816 0.000**
VelocityBCG 0.257 0.210 0.358 0.127

P<0.05* Correlation is significant at the 0.05 level. p<0.01** Correlation is significant at the 0.01 level.
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Table 2; shows the correlation results between kinematic values analysis for our sample in the
performance of blocking skill in volleyball and the explosive force tests squat jump (SJ) and
countermovement jump (CMJ). Positive significant correlations were observed between values of the
countermovement jump test with the angle of the trunk (P<0.05), and values of squat jump test with the
distance of height BCG (P<0.05), and with the distance of max height (P<0.05); also, between values
of countermovement jump test with the distance of height BCG (P<0.01), and with the distance of max
height (P<0.01).

Table 3. The connectivity relationships between kinematics variables of study during the performance.

Variables Time (s) | Angle () | Distance (m) |
AbsorptionPushing Takeoff/Heightscc Trunk Knee Ankle Lowscc Heightscc Max
Flight height
TPushing (s) 0.295 -
0.176
TTakeoff/Flight -0.245  0.065 -
0.222  0.420
THeightscc 0.089  -0.019 -0.228 -
0.391  0.477 0.238
“Trunk 0.179 0386 -0.338 -0.003 -
0.289  0.108 0.141  0.496
‘Knee -0.062  -0.069 0.378 -0.220 -0.753** -
0.424 0415 0.113  0.246 0.002
°Ankle -0.456  -0.326 0.403 -0.521* -0.543* 0.424 -
0.068  0.150 0.097  0.041 0.034  0.085
PLowscc -0.202  -0.176  0.321  -0.341 -0.828** 0.865** 0.312 -
0.264 0.292 0.155 0.139 0.000  0.000 0.162
DHeightscc -0.264 -0.120 0.062  0.166  0.622* -0.623* 0.151 -0.769** -
0.204 0355 0.425 0.303 0.015  0.015 0.320 0.002
DMax height 0.030  0.121 -0.284 -0.093  0.833** -0.727** 0.065 -0.845** 0.810**
0463 0354 0.185 0.386 0.000  0.004 0.421 0.000  0.001
Velocityscc -0.421  -0.158 0.457 -0.560* -0.281 0.504* 0.534* 0.532* -0.070 -0.121

0.087 0312 0.068  0.029 0.188 0.047 0.037 0.037 0.414 0.354

P<0.05* Correlation is significant at the 0.05 level. p<0.01** Correlation is significant at the 0.01 level.

Table 3; shows the correlation results between kinematic variables for our sample in the
performance of blocking skill in volleyball. The significant correlation was observed at the 0.01&0.05
level (1-tailed) and degrees of freedom (n-1) between the values of kinetic. The correlations are positive
significant between variables; the distance of Low BCG with the angle of the knee (P<0.01), and
between the distance of Max height with the distance of Height BCG (P<0.01). Also, between the
distance of Height BCG with angle of Trunk (P<0.05), and between Velocity BCG with angle of Knee
(P<0.05), and with the angle of Ankle (P<0.05), and with the distance of Low BCG (P<0.05).

The correlations are negative significant between variables; angle of Knee with the angle of Trunk
(P<0.01), and between the distance of Low BCG with angle of Trunk (P<0.01), and between the distance
of Height BCG with the distance of Low BCG (P<0.01), and between the distance of Max height with
angle of Trunk (P<0.01), and with the angle of Knee (P<0.01), and with the distance of Low BCG
(P<0.01); also between variables of the angle of Ankle with time of Height BCG (P<0.05), and with the
angle of Trunk (P<0.05), and between the distance of Height BCG with angle of Knee (P<0.05), and
between Velocity BCG with the time of Height BCG (P<0.05).

DISCUSSION

The results of correlation between variables in our study (Ankle angle with each of the Time of Height
BCG & and the Trunk angle) confirmed the previous findings of Lobietti et al 2006; that the legs bent
(knee angle around 110°) and feet wider suggest that the starting position is an automatic choice by the
players in order to be ready to go to block all types of opponent sets (Roberto Lobietti, Fantozzi, and
Merni 2006). Athletes should employ more strength training of lower limb extension, engaging small
joint angles ( full squats) (Hartmann et al. 2012).
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The player during blocking without approach steps has a stable equilibrium and the BCG is located
at a point lower than the spin axis where the player benefits from it. Therefore, he gets more height
(Hicham, Bouabdellah, and Yacine 2018). Here, the characteristic of the movement, although with
higher knee flexion angles (mean value of 113°), can be considered similar to a squat jump (90°)
(Roberto Lobietti et al. 2006); whereas strength and power undoubtedly contribute to jump performance
(Sheppard et al. 2008). As volleyball has evolved and hitting has become more powerful and offensive,
the skill of blocking became a more crucial aspect of the game, which requires volleyball players to
create a more rigid kinetic chain to impart force to the ball during blocking (Linebach 2014).

The study also revealed the results of the relationship between Knee angle with each of the SJ &
CMJ tests, that can be explained through countermovement which permitted higher jumps, by the
eccentrically preloading of the hip extensors and the knee flexors (Gollhofer and Bruhn 2008); i.e. the
low angle of the knee causes the distance of the BCG to decrease. Also, the best blocking performance
is achieved when the jump is at its maximum height, approximately around 50 % of the flight time
(Dona et al. 2006). Meaning, wherever the explosive force for lower limbs increases, the vertical jump
will increase where the vertical distance is equal to the sum of the vertical distances of the steps that
preceded it. Thus, it will increase the explosive force to push the body up (Linebach 2014). Nevertheless,
the explosive force of lower limbs depends on the degree of the knees flexion which we determined on
(5°) in our study, confirming the previous findings of Gollhofer et al 2008; elaborating that the elastic
muscular strength is much more effective when the knees are flexed around (6°), whereas going to the
higher countermovement requires a greater concentric muscular activation during the push-off phase of
the jump due to the greater flexion (Gollhofer and Bruhn 2008). As observed by Komi, the
countermovement jump allows the athletes to perform a higher jump with respect to the squat jump
(Komi 1983).

When looking at the CMJ as a whole, it is a combination of muscles lengthening and shortening in
order to produce a goal (i.e. the jump), The research shows that the CMJ yields a jump height that is
greater than its squat jump (SJ) counterpart. Typically, a 20-30% increase above the SJ height, although
this may not always be the case (Bosco et al. 1987); where a very strong athlete with poor ability to
effectively transfer energy may yield an SJ that is higher than the CMJ (Dias et al. 2011), and this is the
athlete that spends a lot of time working on absolute strength and fails to incorporate any plyometric
movement in their training (Klavora 2000). This suggests that performances in the CMJ are linked with
maximal speed, maximal strength, and explosive-strength. When the CMI is performed using the arm-
swing, performances can be >10% higher than when they include no arm-swing (Feltner, Fraschetti, and
Crisp 1999).

Ultimately, this study was able to produce results that are helpful to coaches when deciding to
consider vertical jump heights. Key points for the effectiveness of the block are anticipation, decision-
making, movement speed, and jumping ability (Lobietti 2009), where kinematical analysis is useful and
permits to analyze volleyball blocking movement in order to identify differences in kinematics
parameters (Roberto Lobietti et al. 2006). The data could be evaluated with coaches alongside strength
and conditioning coaches to design effective training modules, specific to (Plyometric) to enhance
overall lower extremity strength and explosiveness off the floor (Sato and Mokha 2007).

CONCLUSION

The kinematical analysis of any technical skill in volleyball includes dividing the movement that we
want to analyze in its overlapping sections and knowing the nature of each part of the movement for the
purpose of applying the foundations and mechanical and anatomical laws appropriate to the ideal
movement technically. A vertical jump begins with a preparatory phase, which involves eccentric
muscle activity with gravity providing the driving force and certain degree of flexion at the trunk and
knee joints (knee angle around 110°). Since the kinetic transfer from the limbs to the trunk comes from
giving the limbs of the body an additional force, it moves from the lower limbs to the top to perform the
skill well.

PRACTICAL APPLICATION

Based on the findings and conclusions of this study for thus we confirm the working on developing the
technical aspect of the blocking skill, by training players to improve the kinematical properties of a
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certain degree; especially, the angles of the lower limbs of the body, such as the angles of the trunk, the
knee, and ankle. Moreover, during the movement of blocking skill, core muscles play a very important
role in transferring the force from the lower to the upper body. This is particularly emphasized during
swift transitions from a pushing into a block jump. The authors suggest further research of explosive
force structure for volleyball players. There is especially a lack of longitudinal studies which would
analyze the structure of this important motor ability in the period from the start of practicing volleyball
up until the peak of the sports career.

Essentially, placing subjects under competitive conditions, subjects may respond with maximal
effort. It is recommended that future investigators attempt to use a portable force platform that can be
placed on a volleyball court during a game-like or actual competition situation.
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