PAUEFD, 61, 214-235 [2024]

Pamukkale Universitesi Egitim Fakuiltesi Dergisi

ISSN: 2757-8127

https://doi.org/10.9779/pauefd.1271893

~ersites/ o
5 2
S %
< )
] -
= =
=) <
< S
5 ¢

1992

Uzaktan Egitimle Uygulanan Oyun Etkinliklerinin Down
Sendromlu Cocuklarin Motor Becerilerine Etkisi’

Ezgi Hazal UYGUR!, Sehmus ASLAN?

Ozet

Bu arastirmanin amaci, Down Sendromlu (DS) c¢ocuklara
uzaktan egitim yoluyla uygulanan uyarlanmis oyun etkinlikleri
modultindn motor beceriler Gzerine etkisini incelemektir. Bu
arastirmaya 20 (10 erkek, 10 kiz) DS’li cocuk katildi. Arastirmaya
Denizli'de yasayan 4-7 yas araligindaki DS’lu cocuklar katildl.
DS’li cocuklarin yas ortalamasi 525+1,02 yildir. Arastirmada
MEB Oyun Etkinlikler Modulinden uyarlanarak oyun ve
egzersizlerden olusturulan etkinlik programi 2 farkli ¢calisma
grubu olusturularak, uzaktan egitim yoluyla 12 hafta suresince
haftada 2 gun, 60 dakika sldreyle uygulandi Uyarlanmis
egzersiz programindan énce ve programdan sonra ¢ocuklarin
on test ve son test motor beceri clcimleri Bruininks-Oseretsky
Motor Yeterlilik Testi Kisa Formu (BOT-2 KF) ile degerlendirildi.
Arastirmaya katilan kiz ve erkek DS'li cocuklarin BOT-2 KF tim
alt testleri ve toplam puan ortalamalari arasinda anlamlii bir
fark bulunmamistir (p>0.05). Yasa gore farklilik incelendiginde
BOT-2 KF toplam puanlari ve ince motor dogruluk, el becerisi ve
kuvvet alt testlerinde 6-7 yas grubundaki DS’li cocuklar lehine
anlamli fark tespit edilmistir (p<0.05). Arastirmada DS’li
¢ocuklarin BOT-2 KF'nin 6n test ve son test tum alt ve toplam
puanlari arasinda anlamli bir farklilik bulunmustur (p<0.05).
Arastirmadan elde edilen sonuglar uzaktan egitim yoluyla
verilen oyun ve egzersizlerden olusturulan etkinlik programinin
DS'li cocuklarin motor becerilerini gelistirdigini géstermistir.
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Giris
Kuresel salgin olan COVID-19'un 2019-2020 akademik yilinda ortaya
clkmasi egitim ve ogretim yilini olumsuz etkileyerek zorunlu olarak
online egitim alinmasina neden oldu. COVID 19 salgini 6zel gereksinimli
cocuklari etkilenmis ve bazi zorluklari da beraberinde getirmistir. Bu
zorluklarin basinda kardiyovaskuler rahatsizliklar, obezite, diyabet gibi
hastaliklarla diger tibbi durumlar acisindan risk altinda olan DS'li
cocuklarda COVID-19 salgin riskini artirmistir (lllouz ve digerleri, 2021).
Ozel gereksinimli cocuklar akranlarina gére gelisimleri daha geride
oldugundan dezavantajli bir gruptur. Bu nedenle &zel gereksinimli
cocuklarin ebeveynleri yasadigi kaygi ve stres nedeniyle yeterli destegi
alamayacaklari anlami tasir; ayrica bircok destek cozumunun, ézellikle
de tecrit dénemlerinde, marjinallestiriimis durumlardaki cocuklarin ve
ailelerin genellikle erisime sahip olmadigi teknolojilere dayanmasi
gerceginin yani sira, cihazlara, internete ve elektrige erisimin sinirli
olmasi veya hi¢c olmamasi nedeniyle, bu durumdan daha cok o6zel
gereksinimli cocuklarin olumsuz etkilendigini gézlemlemekteyiz. Ozel
gereksinimli cocuklarin hayatlarinda rutinlesmis bazi durumlar vardir.
Ozel editim ve rehabilitasyon merkezleri, oyun parki, spor salonlari, halk
egitim kurslari gibi egitim gdérdukleri yerlere gitmeleri kisitlanmis ve
yasaklanmistir (Aslan, 2015). COVID 19 salgininin, Ozel gereksinimli
cocuklara ve mucadele eden ebeveynlere gerekli duygusal destek,
kaynak ve stratejilerin saglanmasi akranlariyla sosyallesmeleri icin
egzersiz ve oyunun yeri cok onemlidir. Oyun fiziksel, duygusal, bilissel,
dil ve sosyal gelisimin temel unsurlarini olusturan kolay ve etkili bir
ogrenme surecini olusturur (Akt. Aksoy ve Ciftci Dere, 2022; Eliason ve
Jenkins 2003; Mayesky 2006; Mistrett ve Bickart, 2009). Egzersiz ise,
serbest zamanlardaki fiziksel aktivitenin bir alt kategorisidir ve (kosma
veya kuvvet antrenmani gibi) fiziksel uygunlugun bir veya daha fazla
bilesenini gelistirmek veya surdurmek icin planli, yapilandirilmis ve
tekrarlayan vucut hareketlerinin yapildigi aktivite' olarak tanimlanir
(Akt.Rahman ve digerleri, 2019; Caspersen ve digerleri, 1985). Egzersiz ve
oyun yoluyla 6zel gereksinimli ¢cocuklarin kendi akranlariyla iletisim
kurmasi fiziksel, bilissel, psikomotor, duyussal, is birligi ve dil
becerilerinin gelistiriimesinde énemli bir etkiye sahiptir (Seving, 2004).

DS, insan hucrelerinde meydana gelen Trizomal disfonksiyon adi verilen
mitokondriyal DNA ile iliskili genetik bir bozukluk olan Trizomi 21 kas ve
eklem zayifligl, kalp yetmezligi ve zihinsel engellilik gibi cesitli
rahatsizliklara neden olan genetik bir farklilik olarak tanimlanabilir
(Temocin ve digerleri, 2005). Trizomi 21 tipinin ¢cocuklarda cesitli kalp
hastaliklarina yol actigi ve bu cocuklarin %40'inda dogumdan kaynakli
kalp hastaligr gelismektedir (Stoll ve digerleri, 1998). Yapilan bir
arastirmada Pediatri Klinigine gelen 1 ila 16 yas arasi DS'li cocuklarin
%58,8'inde yaygin bir konjenital kalp hastaliginin bulundugu tespit
edilmis ve Konjenital kalp rahatsizligi olan DS'li cocuklarin %81,8'inde ek
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olarak cesitli solunum bozukluklari ve akciger enfeksiyonu oldugu
saptanmistir (Kilic digerleri, 2003). DS'li cocuklarin bu rahatsizliklarina
uygun tedavi ve egzersiz programlarin uygulanmasi, onlarin yasam
beklentisini ve yasam kalitesini artirmaktadir (Veijerman ve digerleri,
2008; Yang ve digerleri, 2002). DS'liler Uzerinde yapilan bir arastirmada
DS'lilerin %50'si 60 yasina kadar yasayabildikleri belirtilmektedir (Bittles
ve Glasson, 2004). Tip alanindaki teknolojik gelismeler ile arastirma ve
uygulamalara daha cok 6onem verilmesi, DS'larin yasam sureleri ve
yasam kalitelerinin artmasina katki saglamistir (Mendonca ve digerleri,
2010). DS'li cocuklarin akranlariyla sosyallesmesi icin oyun ve sporun yeri
cok énemlidir DS'li cocuklar akranlarina gére motor becerileri daha
zayiftir. Ozellikle evde cocuklariyla bas basa kalan DS'a sahip
ebeveynlerin cocuklarinin hareket etmesi tipik cocuklara gdre daha
kritik ve onemlidir. DS'li cocuklarin ihtiyaclarini, bireysel farkliliklarini
dikkate alarak 6gretmen ve aileler tarafindan motive etmek dnemlidir
(Aslan, 2015). Oyun ve egzersiz uygulamalari, cocuklarin psikomotor
gelisimini her yénden godzlemledigimiz en énemli araclardan biridir.
Oyun ve egzersiz uygulamalari ¢ocuklarin enerjilerini gelisimleri i¢in
olumlu yénde harcadigi gibi ayni zamanda akranlariyla da etkilesimde
bulunmalarini saglar. Okulda verilen cocuk egitimi ve evde verilen
cocuk yetistirme egitimi, cocugun gelisim &zelliklerine dikkat
edilmesini 6nemli kilar (Ozer ve digerleri, 2006). Evlerde, apartmanlarda
yasayan o&zel gereksinimli cocuklarin motor becerilerinde hareket
kisithhdr gorulurken, fiziksel etkinlikleri uygulayabilecekleri ortama
sahip olan akranlarin motor beceri gelisim duzeylerinde artis oldugu
sonucuna varilmistir (Aslan, 2015). DS'li cocuklarin erken yaslarda oyun
ve fiziksel etkinliklere katilimini saglamak, sorumluluk bilincini asilamak
ve akranlari ile is birligi saglayacak faaliyetlere dahil etmek, DSIli
cocuklarin bilissel, duyussal ve fizyolojik olarak gelisimlerini olumlu
katkida bulunur (Jobling, 1994), DS'li cocuklarin 6z bakim becerilerini,
ince ve kaba motor becerilerini gelistirmesi gunluk yasamlarina olumlu
katkida bulunur (Aygun ve Albayrak, 2004). DS'li cocuklar motor
beceriler acisindan yetersizlik gosterdiklerinden dolay fiziksel olarak
bircok rahatsizliklarla karsilasmaktadirlar. Bunlardan bazilari; motor
sinir sistemini ya da kas gucunu etkileyen rahatsizliklardir. DS'li
cocuklarin cogunda dogustan, kas ve kemik yapilarinda zayiflik, gevsek
bag dokusu, kalp bozuklugu, postural bozukluk gibi sebeplerden dolayi
motor beceri gelisimlerine olumsuz etki ettigi ileri surulmektedir
(Connolly ve digerleri, 1993). Yapilan bir arastirmada DS'li cocuklarin
yaslari ilerledikge motor gelisimleri icin uygulanan hareket egitimleri
gevsek bag dokularinin yapisini gelistirdigi sonucuna varilmistir (Sacks
ve Buckley, 2003). DS'lilerin beyincik yapisi akranlarina gére daha kucuk
oldugundan, kas tonusu ve koordinasyon bozukluklari sonucu DS'lileri
dusmelere ve denge sorunlarina daha yatkin hale getirdigi gorulmustur
(Akt.Dupre ve digerleri, 2017; Gupta ve Rao, 2011; Valle ve digerleri, 2013).
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Eishtaedt ve Lavay (1992)'a gore, 6zel gereksinimli bir cocugun motor
becerilerini zamaninda ve islevli yapabilir olmasi, cocugun kendi 6z
becerilerini bagimsiz gercgeklestirdigini dolayisiyla, hareket ve motor
gelisim duzeylerinin, fizyolojik, duyussal ve bilissel anlamda yasamina
dnemli etkisi oldugunu géstermektedir. Ozel gereksinimli cocuklarin
0z-bakim becerilerini, hareket becerilerini yasamina aktarmasi ve kendi
durumunu ifade edebilme becerisi icin iletisim becerisinin de gelismis
olmasi gerekir (Akt. Nalbant, 2011; Eichstaedt ve Lavay, 1992). Ozel
gereksinimli cocuklarin, bu becerilerini yasamlarina aktarmada sorun
yasarlarsa, duyussal ve davranissal olarak bazi olumsuz tepkiler ve
problemler ortaya cikabilir. Ozel gereksinimli cocuklarin destege ihtiyac
duydugu alanlar egzersiz ve oyun icindeki sosyal faaliyetlerdir (Haley ve
digerleri, 1991). Egzersiz ve oyun faaliyetleri icinde daha az motor beceri
gosteren ve uygulayan cocuklar, akranlari tarafindan grup egzersiz ve
oyunlarda en son tercih edilen ¢cocuklar olurlar (Gallahue, 1988: Weise,
1987). Ozel gereksinimli cocuklar sadece okulda degil, okul disinda da
gerceklesen egzersiz ve oyun faaliyetlerinde akranlariyla sosyallesme
konusunda problemler yasayabilir. Bu nedenle, cocuk bu alanlarda
kendini yetersiz gorerek, fiziksel aktivitelere katilim konusunda isteksiz
bir davranis goésterebilir (Buckley ve Sacks, 2001). DS'li ¢ocuklarin
egzersiz etkinliklerinde isteksiz olmasi ileride ortaya ¢ikabilecek obezite,
kalp hastaligl, diyabet gibi hastaliklarin riskini arttirmaktadir (Jobling;
Whitt-Glover, 2006). DS'li cocuklarin erken yaslarda fiziksel etkinliklere
katilimini saglamak, sorumluluk bilincini asilamak ve akranlari ile is
birligini saglayacak faaliyetlere dahil etmek, bilissel, duyussal ve
fizyolojik olarak gelisimlerine olumlu katkida bulunur (Jobling, 1994).
Ozel gereksinimli olan cocuklarin, 6z bakim becerilerini, ince ve kaba
motor becerilerini gelistirmesi gunluk yasamlarina olumlu katkida
bulunur (Aygun ve Albayrak, 2004). DS'li cocuklar, akranlarina gére ince
ve kaba motor beceri konusunda (yakalama, sicrama, denge, kuvvet,
dayniklik, koordinasyon gibi) yeterlilikleri daha geridedir (Aslan ve Bas
Aslan, 2016). Zihinsel Engelli cocuklar ile DS'li cocuklarin karsilastirildigi
bilimsel arastirmalarda, kaba motor beceriler, ince motor beceriler,
denge, kuvvet ve dayaniklilik gibi motor becerilerin, DS'li cocuklarda
daha zayif olduklari ancak zihinsel engelli cocuklara goére ise, DS'li
cocuklarin daha sosyal ve daha lyi iletisim becerilerine sahip olduklari
goérulmustur (Akt.Aslan ve Bas Aslan, 2016; Buckley ve Sacks, 2007,
Connolly ve Michael, 1986; Henderson ve digerleri, 1981; Le Blanc ve
digerleri, 1977).

Alanyazin incelendiginde ebeveynlerin isini kolaylastiracak engelli
cocuklarin motor  beceri  gelisimlerine  ydnelik  mudahale
programlarinin sinirli oldugu gérulmektedir (Colombo-Dougovito ve
Block, 2019; Hurley ve Burt, 2015). DS'li cocuklarin, okul dncesi donemde
kaba ve ince motor becerilerinin gelismesi icin yeterli derecede
desteklenmesi, uygun egitimin verilmesi ve motor beceri
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uygulamalarinin verimli islenmesi gerekir. Eger bu beceriler yeterli
derecede kazanilmadiginda, DS'li cocuklar icin yasam boyu problemler
devam edecek ve benlik kavramina da zarar verecektir. Bu nedenle,
okul oncesi donemde DS'li cocuklarin, motor becerilerini gelistirecek
etkinlikler, egitimler ve programlar dnemlidir. Motor becerilerin iki kolu
olan kaba ve ince motor beceriler, beden egitimi ve spor programlarina
uygun mudahale programlari, DS'li ¢ocuklara uyarlanarak ve
guvenliklerisaglanarak gerceklestiriimesi buyuk 6neme sahiptir (Ulrich,
2000). Ayrica ebeveynlerin DS'li cocuklarin motor beceri yeterliliklerinin
kazanilmasi sUrecinde egzersiz ve oyun etkinlikleri mudahale
programlarina dahil edilmeleri 6nemli yer teskil etmektedir (Imel ve
digerleri, 2020). Bu nedenle, bu calismanin amaci, DS ¢cocuklara uzaktan
egitim yoluyla uygulanan oyun etkinlikleri yoluyla ev temelli motor
beceri programinin uygulanabilirligini incelemektir.

Yontem
Arastirma Modeli

Bu arastirmada; Down Sendromlu (DS) cocuklara uzaktan egitim
yoluyla uygulanan uyarlanmis oyun etkinlikleri modulinun motor
becerilerine etkisini incelemek amaclanmistir. Arastirmada nicel
arastirma yontemlerinden tek grup on test — son test deneysel desen
kullanilmistir. Bu arastirma yontemi Bagimsiz bir degiskenin tek bir
gruba uygulanmasindan once ve sonra gerceklestirilir. Deneklerin
bagimli degiskene iliskin olcumleri uygulama oncesinde 6n test,
sonrasinda son test olarak ayni denekler ve ayni o6lcme araclari
kullanilarak elde edilir (Karasar, 2012).

Calisma Grubu

Arastirmanin ¢alisma grubunu 2020-2021 egitim-ogretim yili Denizli'de
yasayan gonullt 20 Down Sendromlu cocuk olusturmustur. Bu
arastirmanin yapilabilmesiicin 6nce “Pamukkale Universitesi Girisimsel
Olmayan Klinik Arastirmalar Etik Kurulu’ndan gerekli izin alinmistir.
Etik Kurul onay numarasi (60116787-020-28597) ‘dir. Arastirma, Helsinki
Bildirgesi (Dunya Tip Birligi, insan goéndlldlerinin yer aldigi tibbi
arastirmalarda gérev alan hekim ve diger kisilere rehberlik edecek etik
ilkeler olarak Helsinki Bildirgesi'ni gelistirmistir. insan gdéndlldlerini
iceren arastirmalara insandan elde edilen kime ait oldugu belli olan
materyal ya da veriler de dahildir) prensiplerine uygun olarak
gerceklestirilmistir. Arastirmaya dahil edilen Down sendromlu bireyler
ve aileleri, calisma konusunda bilgilendirildi ve aydinlatilmis onam
formu imzalatilarak gerekli izin alinmistir.

Katilimci dahil etme kriterleri;
- 4-7 yas araliginda DS'li cocuklar

- DS'na eslik eden herhangi bir ek yetersizlige sahip olmama,
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- Fiziksel aktivite programina katilmasinda sakinca olmadigi dair hekim
tarafindan verilmis saglik raporuna sahip olma,

Aydinlatiimis Onam Formunun DS'li ¢cocugun velisi tarafindan
imzalanmis olmasi ve gonullu katilimin olmasi.

Yapilacak calismayla ilgili olarak DS'li cocuk ailelerine evde
kullanacaklari malzemelerin disinda bir canta icinde set olarak
malzeme (Canta, tenis toplari, kUcUk huniler, fasulye torbalari, renkli
mendiller, hikaye ve cizim kitabi, oyuncak ve tisért) dagitimi pandemi
kurallari cercevesinde gerceklestirilmistir.

Verilerin Toplanmasi

Uygulanan programinin saglikli yuratulmesi icin calismaya katilan DS'li
cocuklarin ebeveynleriyle surekli iletisim kurabilmek icin WhatsApp
grubu kurulmustur. DS'li cocuklarin motor becerilerini degerlendirmek
amacilyla, Covid-19 pandemi kurallari gdzetilerek, uyarlanmis egzersiz
programi uygulama éncesi én testleri ve program uygulamasi sonrasi
son testleri Bruininks-Oseretsky Motor Yeterlilik Testi, Kisa Formu (BOT-
2 KF) uygulanarak yapilmistir. Arastirmaci DS'li cocuklarla uzun sureli
etkilesimin saglanabilmesi ve uygulanan programin uygunlugunun
degerlendirilebilmesi icin bir uzmandan destek alinmistir.

Bruininks-Oseretsky Motor Yeterlik Testi Kisa Form (BOT-2 KF)

BOMYT, Bruininks-Oseretsky tarafindan 1978 yilinda gelistirilmistir.
Bruininks (2005) yilinda BOMYT testinin yenilenmis olan motor yeterlik
kisa formu BOT-2, 4-21 yas grubu bireyleri test etmek amaciyla
tasarlanmistir. BOT-2 testin kisa formu 8 alt test ve 14 maddeden
olusmaktadir. BOT-2 KF testi 15-20 dakikada tamamlanabilmektedir.
BOT-2 KF; kosu hizi ve ceviklik, denge, bilateral koordinasyon, dayanma
gucy, el kol koordinasyonu, tepki hizi, gorsel motor kontrol, kol hizi ve el
becerisi testleri bulunmaktadir. Bu calismmada da BOT-2 KF versiyonu
kullanilmistir. Skorlar O- 88 arasinda degismektedir. GUvenirlik katsayisi
ise 0.70 olarak belirlenmistir. Test cocuk ve ergenlere bireysel olarak
uygulanmaktadir. BOT-2 KF testinin bilesenlerinin semasi Sekil T'de
verilmistir.
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Sekil 1.
BOT-2 KF testinin bilesenlerinin semasi (Akt.Aslan, 2015, Bruininks ve
Bruninks, 2005'den adapte edilmistir).

Toplam Motor

Bilesenleri
ince El El Vicut Kuwvvet ve
Kontrolu |Koordinasyonu | Koordinasyonu Ceviklik
-ince Motor -El Becerisi -Cift Tarafh -Kosma
Dogruluk Koordinasyon Hizi ve
. - Ust Ceviklik
-Ince Motor Ekstremite -Denge

Butunlestirme |[Koordinasyonu -Kuvvet

Uygulama

Arastirmada 4-7 yas arasl cocuklara 12 hafta sure ile uygulama tabanli
(Zoom) programinda uzaktan egitim yoluyla 10'ar kisilik 2 sinif
olusturuldu. Her sinifa haftada 2 gun 60 dakika sureli toplamda 2 saat
MEB oyun etkinlikleri modulune uygun uyarlanmis oyun ve egzersiz
programi programi uygulanmistir.

MEB Oyun Etkinlikleri Modulu

“Turkiye devleti tarafindan mesleki ve teknik egitim okul /
kurumlarinda uygulanan Cerceve Ogretim Programlarinda yer alan
yeterlikleri kazandirmaya yonelik olarak égrencilere rehberlik etmek
amaciyla hazirlanmis bireysel 6grenme materyalidir”

MEB Oyun Etkinlikleri Modulu kapsaminda Klasik Oyun kurami ve
Dinamik Oyun kurami icerigi;

Nesnel ve islevsel oyunlar

Yapbozlar, bloklar

Sembolik oyunlar

Nesne agirlikl sembolik oyunlar
Hayali sahne icinde sembolik oyunlar
Tema iceren sembolik oyunlar
Hikaye iceren sembolik oyunlar
Sosyodramatik oyunlar

Kuralli oyunlar
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e Esgudum ve dikkat gerektiren oyunlar
e Taklit oyunlari

e Siralioyunlar

e Sembolik oyunlar

e Oyuncaklarla oyun (MEB, 2012).

Uyarlanmis egzersiz programi

Arastirmada uygulanan program, kaba ve ince motor ve gerektiren
oyun ve egzersizlerden olusmustur.

Isinma egzersizleri: MUzik esliginde fiziksel hazirlik icin el, kol, gbévde,
bacak hareketleri ve esnetme vb. egzersizleri yaptiriimistir.

Yuruyus ve denge calismalari: DUz cizgi Uzerinde yurume, balonla,
topla, iple, halka vb. materyallerle egzersizler yapiimistir. Yarume, tek
ayak Uzerinde durma c¢alismalarinda evlerde bulunan ip, ¢arsaf, havlu
kesilerek bu materyallerle duz bir ¢izgi olusturulmustur. Ogrencilerin
dengeli yurimesi ve tek ayak Uzerinde durmasi desteklenmistir.
Ornegdin pinpon topu ile denge oyununda her evde bulunacak
materyaller ile oyun uyarlanmistir. Pinpon topu yerine ayni islevi
gorecek ceviz, erik gibi materyaller ve denge gelistirici oyun icin
yumurta kolisi, ayakkabi kutusu vb. materyaller kullaniimistir.

Kuvvet. Minderde mekik cekme, ip cekme egzersizleri, duvarda sinav
cekme, sandalye, 500 ml. plastik su siseleri vb. materyaller kullanilarak
kuvvet calismalari desteklenmistir.

Kosma, atlama, ziplama, tutma, yakalama, firlatma ¢alismalari: Atma,
tutma, firlatma ile ilgili oyun egzersizleri camasir sepeti, kova, pinpon
topu, tenis topu, patates, sogan, vb. materyaller kullanilarak egitici oyun
ve egzersizler yapilmistir. Ornedin; huniler arasindan kosma, ziplama,
atlama ilgili bir oyunu hunileri kullanmak yerine ev terlikleri, yastiklar,
camasir mandallar, rulo kagitlar vb. materyaller kullanilarak
uygulanmistir.

Cizim ve hamur calismalari: Cocuklara hazir cesitli sekiller ve desenler
verilerek Uzerlerinde cizgi ve boyama ile ilgili calismalar yapmalari
istenmistir. Hamuru hazir almak yerine evlerde velilerin hamur yapmasi
istenmistir. Hamurlar evde bulunan farkli boyalarla boyanmis ve cesitli
materyallerle (dUgme, boncuk, ip, vb.) cocuklar tarafindan suslenmis ve
sekillendirilmistir. Cocuklarin ellerini ve parmaklarini aktif kullanmasiyla
ince motor gelisimleri hedeflenmistir. Arastirma icin uygulanan
egzersiz ve oyunlar evlerde bulunan materyaller degerlendirilerek
cesitlendiriimis ve uyarlanmistir. Boylelikle cocuklarin evlerinde her
zaman ulasabildikleri materyaller ile aktif katilimlari saglanmistir.

Veri Analizi

Verilerin Analizi yapilirken oncelikle uzaktan egitim derslerinin video ve
ses kayitlari dinlenerek dokumu yapilmistir. BOT-2 KF test bataryasi on
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test ve son test olcumleri degerlendirilmistir. Verilerin istatistiksel
analizinde SPSS 24.00 istatistik programi kullaniimistir. Tanimlayici
veriler ortalama, standart sapma ve yuzde degerleri olarak verilmistir.
Egitim oncesi ve sonrasi verilerin karsilastirilmasinda bagimli gruplarda
T- testi kullanilmistir. istatistiksel anlamlilik degeri p<0.05 olarak kabul
edilmistir.

Bulgular

Arastirmaya katilan Down sendromlu erkek cocuklarin yas ortalamalari
5,40+0,69 yil, Down sendromlu kiz cocuklarin yas ortalamalari 5,10£1,28
yildir. Arastirmaya katilan 20 Down sendromlu cocuklarin genel yas
ortalamasi 5,25+1,02 yildir.

Tablo 1
Arastirmaya Katilan Down Sendromlu Cocuklarin BOT-2 KF Puanlarinin On
Test ve Son Test Sonucglarina Gére Karsilastirilmasi

BOT2 KF Alt Testler n X SD df t p
ince Motor Dogruluk On Test >0 0,40 099 19  -3348 0.003*
ince Motor Dogruluk Son Test 2,00 2,63 -3,674 '
ince Motor Uyum On Test 20 2)%2 (2)’3423 19 _32’;’(75 0,002*
ince Motor Uyum Son Test ' ' ~
El Becerisi On Test 20 ?’gg ?§95 19 iggi 0,000*
El Becerisi Son Test ' ' o
Cift Koordinasyon On Test 20 gig (2)58; 19 Zi%? 0,000*
Cift Koordinasyon Son Test ' ' o
Denge On Test 20 lﬁg ggé 19 gfé 0,000*
Denge Son Test ' : e
Kosma Hizi On Test 20 ?gg ?6350 19 é’??é 0,000*
Kosma Hizi Son Test ' ' o
Ust Ekstremite Koord. On Test 20 gég 1238122 19 gggg 0,000*
Ust Ekstremite Koord. Son Test ' ' el
Kuwvet On Test 20 31*13% 137272 19 Zg;* 0,000*
Kuvvet Son Test ’ ’ o
BOT 2 Toplam On Test 20 13’1950 165’,5;0 19 '2’1439; 0,000*
BOT 2 Toplam Son Test ’ ' -

p<0,05

Katillmcilarin  BOT-2 KFnin 6n test ve son test puanlari
karsilastirildiginda; BOT-2 KF'in ince Motor dogruluk, ince Motor uyum,
El becerisi, Cift koordinasyon, Denge, Kosma Hizi, Ust ekstremite
koordinasyon, Kuvvet ve toplam genel puanlari test sonuclari arasinda
anlamli bir fark vardir (Tablo 1).
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Tablo 2

https://doi.org/10.9779/pauefd.1271893

Arastirmaya Katilan Down Sendromlu Cocuklarin BOT-2 KF Puanlarinin

Yaslarina Gére On Test ve Son Test Sonuclarinin Karsilastirilmasi

BOT-2 (SF) Subtest Ages n X SD F t p
Ince Motor Dogruluk On 4-5 0.0 0.0
Test yas 13 - 0,010
67 7 0 0 18,544 5884 *
114 1,46 '
. yas
Ince Motor Dogruluk 4-5yas 13 1,00 2,16 0.239 - 0,016
Son Tes 6-7yas 7 3,85 2,54 ! 2,655 *
ince Motor Uyum On 4-5yas 13 0,0 0,0 i
Test 6-7yas 7 0 0 28,155 5012 0,059
0,42 0,78 '
Ince Motor Uyum Son 4-5yas 13 153 2,40 )
Test 6-7yas 7 2,71 2,28 0,573 1,061 0,303
El Beceri On Test 4-5yas 13 0,61 0,86 2545 - 0,03
6-7yas 7 142 0,53 ' 2,240 8*
El Beceri Son Test 4-5yas 13 1,07 0,75 0,00
6-7yas 7 242 113 2,634 ~3,197 5
Cift Koordinasyon On 4-5yas 13 015 0,55 )
Test 6-7yas 7 0,71 1M 4,291 1,521 0,146
Cift Koordinasyon Son 4-5yas 13 246 247 -
Test 6-7yas 7 4,71 2,21 1420 2,012 0,059
Denge On Test 4-5yas 13 146 198 -
6-7yas 7 257 1,71 0,426 1,246 0,229
Denge Son Test 4-5yas 13 3,30 1,75 0.062 - 0,00
6-7yas 7 5,71 1,49 ! 3,074 7*
Kosma Hizi On Test 4-5yas 13 0,07 0,27 ) 0,66
6-7yas 7 0,14 0,37 0,789 447 0
Kosma Hizi Son Test 4-5yas 13 0,69 0,85 1047 - 0,03
6-7yas 7 1,71 11 ' 2,298 4*
Ust Ekstremite On Test 4-5yas 13 1,7 1,11 )
6-7yas 7 8,0 8,0 1,232 1396 0,180
Ust Ekstremite Son Test 4-5yas 13 1,84 226 ] 0,08
) 6-7yas 7 414 333 2,046 1833 3
Kuvvet On Test g_g zzz 173 038 2,8 o3 ) 0,010
' *
2,42 2,29 2,896
Kuvvet Son Test 4-5yas 13 2,00 2,38 0.629 - 0,010
6-7yas 7 5,71 3,35 ! 2,888 *
BOT 2 Toplam On test 4-5yas 13 2,69 327 3675 - 0,017
6-7yas 7 9,71 8,67 ' 2,638 *
BOT 2 Toplam Son Test 4-5yas 13 1392 12,22 ) 0.015
6-7yas 7 310 15,8 0,178 "
0 4 2,691

p<0,05
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Katilimcilarin BOT-2 KF'in ince Motor Dogruluk testinde DS'li 4-5 yas ve
6-7 yas arasi cocuklarin 6n test (p<0.010) ve son test (p<0.016) ortalama
puanlari arasinda anlamli bir fark vardir. BOT-2 KF'in ince Motor Uyum
testinde DS'li 4-5 yas ve 6-7 yas arasi cocuklarin én test (p>0.059) ve son
test (p>0.303) ortalama puanlari arasinda anlamli bir fark yoktur. BOT-2
KF'in El Becerisi testinde DS'li 4-5 yas ve 6-7 yas arasi cocuklarin 6n test
(p<0.038) ve son test (p<0.005) ortalama puanlari arasinda anlamli bir
fark vardir. BOT-2 KF'in Cift Koordinasyon testinde DS'li 4-5 yas ve 6-7
yas arasl cocuklarin on test (p>0.146) ve son test (p>0.059) ortalama
puanlari arasinda anlaml bir fark yoktur. BOT-2 KF Denge 06n testinde
4-5 yas ve 6-7 yas arasi DS'li cocuklarin ortalama puanlari arasinda
anlamli fark yoktur (p>0.229). BOT-2 KF Denge son testinde 6-7 yas arasi
DS'li cocuklarin ortalama puanlari 4-5 yas arasi cocuklarin ortalama
puanlarindan daha yuksek bulunmustur. Aralarinda anlaml bir fark
vardir (p<0.007). BOT-2 KF Kosma Hizi én testinde 4-5 yas ve 6-7 yas
arasi DS'li cocuklarin ortalama puanlari arasinda anlamli bir fark yoktur
(p>0.660). BOT-2 KF Kosma Hizi son testinde 6-7 yas arasi DS'li
cocuklarin ortalama puanlart 4-5 yas arasi cocuklarin ortalama
puanlarindan daha yuksek bulunmustur. Aralarinda anlaml bir fark
vardir (p<0.034). BOT-2 KF'in Ust Ekstremite Koordinasyon testinde DS'li
4-5yas ve 6-7 yas arasi cocuklarin én test (p>0.180) ve son test (p>0.083)
ortalama puanlari arasinda anlamli bir fark yoktur. BOT-2 KF'in Kuvvet
testinde DS'li 4-5 yas ve 6-7 yas arasl cocuklarin én test (p<0.010) ve son
test (p<0.010) ortalama puanlari arasinda anlamli bir fark vardir. BOT-2
KF'in toplam puan testinde Down sendromlu 4-5 yas ve 6-7 yas arasi
cocuklarin én test (p<0.017) ve son test (p<0.015) ortalama puanlari
arasinda anlaml bir fark vardir.

Sonucg¢

Arastirmamizda uzaktan egitim yoluyla yapilan egzersiz ve oyun
programinin DS'li ¢cocuklarin evde televizyon izleme aliskanliklarini
egitime ydnlendirerek hareket becerileri kazanmasini ve arkadaslari ile
sosyallesmesine katkli saglamistir. Literaturde bircok sayida
arastirmada DS'li cocuklarin duzenli egzersiz yapmasl sonucunda
motor becerilerinde gelisme gdruldugu sonucuna ulasiimistir (Aksay,
2022; Aslan ve Bas Aslan, 2016; Connolly ve digerleri, 1984; Eren, 2019;
Lersilp ve digerleri, 2016; Lieberman ve digerleri, 2021; Nalbant, 20T7;
Ptomey ve digerleri, 2021; Tekin ve Tekin, 2021; Yana, 2021). Bu ¢alismada
veri toplama araci ile elde ettigimiz objektif bulgularin yani sira
arastirmacinin gdzlemleri ve tutmus oldugu notlara gdére calismanin
olumlu etkileri oldugu dusunulmustur. Arastirmacinin  c¢alisma
suresince edindigi gézlemler sunlardir: Arastirmanin ilk zamanlarinda
cocuklarin hareketleri yapmakta zorlandigi, komut alma da problem
yasandigl gérulmustar. Zaman gectikce komut alma ve uygulama,
hareket becerilerinde artis, pozitif olma hali, yasam memnuniyeti,
6zguUven artisl, sosyallesme, bilissel ve duyussal alanda daha az engeller
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gozlenmistir. Cocuklarin hareketleri yapabilir olmasi onlarda ézguveni
arttirdigi gibi arkadaslarinin da ayni surede yaptiklarini gézlemleyerek
is birligi ve yardimlasma bilinci kazanmalarina da katkida bulunmustur.
Uzaktan egitime katilan cocuklarin diger arkadaslarinin sisteme
baglanmasini beklemesi, arkadaslarinin isimleri ile hitap ederek
birbirlerine destek olmasi sosyallesmelerini sagladigini gdstermistir.

Sonugc olarak; DS'li cocuklarin uyarlanmis hareket ve oyun etkinlikleri
modull uygulamasi cocuklarda ince ve kaba motor becerilerde gelisme
olusturdugu gérulmustur. Hareket ve oyun egitimi modulu ¢cocuklarin
motorik becerilerinin gelismesinde ve iyi bir bedene sahip olmalariicin
bireysel egitim programlarina 6nemli katki saglayacagi soylenebilir.

Tartisma

Bu arastirmada 4-7 yas araligindaki DS'li cocuklara uzaktan egitim
yoluyla 12 hafta boyunca haftada iki kez uygulanan oyun ve egzersiz
etkinlik programinin motor beceriler Uzerine etkisi incelendi. Egitim
programi oncesi ve sonrasi motor beceri duzeyi BOT-2 KF olgcim
bataryasi ile karsilastirildi. Arastirmanin sonucunda egitim sonrasi BOT-
2 KF'nin tum alt boyutlari ve toplam puanlarinda artis olustugu
belirlendi. Calismaya katilan 4-7 yas araligindaki DS'li cocuklarin motor
beceri duzeyi cinsiyete degiskenine gore karsilastirildiginda; kiz
cocuklarinin ince motor dogruluk, ince motor uyum, cift koordinasyon,
ust ekstremite koordinasyon BOT-2 KF puan ortalamalari erkek
cocuklarin  ortalamalarindan daha yuksek olmasina ragmen
aralarindaki fark istatistiksel olarak anlamsiz cikmistir. Yapilan
arastirmada 4-7 yas araligindaki DS'li erkek cocuklarinda denge
parametresi BOT-2 KF puan ortalamasi kiz cocuklarindan daha yuksek
¢cikmis ancak; aralarindaki fark istatistiksel olarak anlamsiz ¢cikmistir. Kiz
ve erkek cocuklarda el becerisi, kosma hizi ve kuvvet degerlerinde BOT-
2 KF puan ortalamalari esit duzeyde cikmistir. Anamurluoglu (2020) 3-5
yas grubu cocuklarda egitsel oyunlarla desteklenmis temel klasik bale
egitiminin kaba motor becerilere etkisini inceledigi calismasinda deney
grubunun én ve son testleri karsilastirildiginda; cinsiyet acisindan statik
denge sag ve sol, parametrelerinde istatistiksel olarak anlamli bir farkin
olmadigint raporlamistir. Demir ve Manolya (2018) okul oncesi
cocuklarda aktif video oyunlari ve denge antrenmanin etkilerinin
karsilastirdigl  calismasinda Wobbel Board ile yapilan denge
antrenmanlarinin ve aktif video oyunlarinin okul éncesi cocuklarda
dinamik ve statik denge parametrelerinde anlamli bir fark olmadigini
raporlamistir. Arastirmmada DS'li cocuklar ile yaptigimiz denge
parametrelerindeki o6n test ve son test sonuclari, DS'li erkek
cocuklarinda denge parametresi BOT-2 KF puan ortalamasi kiz
cocuklarindan daha yuksek ¢cikmis ancak; aralarindaki fark istatistiksel
olarak anlamsiz ¢cikmistir. Anamuroglu (2020) ile Demir ve Manolya
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(2018) tarafindan yapilan okul oncesi cocuklardaki dengeyle ilgili
sonuclariyla benzerlik gostermistir.

Arastirmaya, katilan 4-5 yasindaki ve 6-7 yasindaki DS'li cocuklarin
motor beceri duzeyi karsilastirildiginda BOT-2 KF alt boyutlari
puanlarindan ince motor dogruluk, el becerisi ve kuvvet degerleri 6-7
yas cocuklar lehine anlamli fark bulunmustur (p<0,05). BOT-2 KF'nin alt
boyutlarindan ince motor uyum, cift koordinasyon, denge, kosma hizi
ve Ust ekstremite koordinasyon degerleri yasa gdre anlamli bir farklilik
gostermedidi belirlenmistir. Karaodlu ve UnUvar (2017) 3-6 yas arasi
ogrencilerin  gelisim  ozelliklerini  yaslara gére incelendigi bir
calismasinda; 5-6 yas arasi cocuklarin, 3-4 yas arasi cocuklara ve 4-5 yas
arasl cocuklara gore dil bilissel alaninda, ince motor beceri ve kaba
motor beceri alaninda toplam gelisim puanlari daha yuksek
bulunmustur. Bu farkliliklar yaslari daha ileride olan ¢cocuklar lehinedir.
Benzer sonuclar ¢calismmamizi desteklemektedir. Spano vd. (1999) DS'li
cocuklarda motor ve algisal-motor yeterliligi yasa gore karsilastirdigi
calismasinda yaslari 4,5 ile 14 arasinda degisen 13 erkek, 9 kiz toplam 22
DS'li cocugu hareket degerlendirme bataryasi olan Movement ABC
Testi ve sekil kopyalamaya odaklanan Goérsel-Motor Entegrasyonunun
Gelisimsel Testini uygulamislardir. Arastirmanin sonucuna goére, lu
cocuklarin kaba ve ince motor becerilerinin kronolojik yaslarinin
gerisinde oldugunu, ince motor becerilerin, kaba motor becerilere gore
daha az gelistigi ve geride oldugunu, erken egitim alan cocuklarin
motor becerilerinde elde edilen degerlerin daha iyi oldugunu
bildirmislerdir. Arastirmada 4-5 yas DS'li cocuklarin ince motor
becerileri 5-6 yas cocuklarin gerisinde oldugunu gostermistir. BOT-2
BOT-2 KF alt boyutlari puanlarindan kuvvet, kosma hizi, denge gibi kaba
motor becerilerin, ince motor uyum ve cift koordinasyon becerilerden
elde edilen degerlerden daha iyi oldugunu gdstermistir. Yukaridaki
arastirmalarin sonuclari bizim ¢alismamizla paralellik géstermektedir.

Yapilan bazi calismalarda DS'li ¢ocuklarin kaba ve ince motor
becerilerinin n tipik gelisen cocuklarla karsilastirilmistir (Aksay, 2022;
Tekin ve Tekin, 2021; Aslan ve Bas Aslan, 2016; Connolly ve Michael, 1986).
Aksay (2022) yaptigi calismasinda, 7-10 yas down sendromlu ¢ocuklarla
tipik gelisim godsteren cocuklarin motor koordinasyon duzeylerinin
karsilastirmistir. Arastirmanin sonucunda DS'li cocuklarin tipik gelisim
gosteren akranlarina gdre daha dusuk motor beceri performans
sergiledikleri sonucuna ulasiimistir. Malak vd. (2015) yaptiklari bir
arastirmada, yaslari 3- 6 yil olan (42 erkek, 37 kiz) toplam 79 DS'li
cocugun kaba motor becerilerini dlcen (GMFM-88) ve cocuklarin
fonksiyon denge becerisini degerlendirmek icin uygulanan Pediatrik
Denge skalasi (PBS) uygulanmistir. Sonucta; yurume, denge, ayakta
durma ve tek ayak Uzerinde durma gibi hareket becerilerinin geciktigi
ve denge ile motor becerilerin birbiriyle iliskili oldugu bildirilmistir.
Connolly ve digerleri (1986) Yaptiklari bir arastirmada, 7-11 yas arasi 12
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DS'li ve 12 DS'li olmayan toplam 24 cocugun Bruininks Oseretsky motor
yeterlilik testindeki performanslarint karsilastirmislardir. Yaptigimiz
arastirmamizda da 4-5 yas DS'li cocuklarin ince motor becerileri 5-6 yas
cocuklarin gerisinde oldugunu gostermistir. BOT-2 BOT-2 KF alt
boyutlari puanlarindan kuvvet, kosma hizi, denge gibi kaba motor
becerilerin, ince motor uyum ve c¢ift koordinasyon becerilerden elde
edilen degerlerden daha iyi oldugunu gostermistir. Yapilan
arastirmanin sonucunda da ince motor beceri ve kaba motor beceri
puanlari tipik gelisim goésteren akranlarina gére daha geride oldugu
saptanmistir. Degerlendirme sonucunda DS'li cocuklarin; denge,
kosma hizi, el-koordinasyon becerileri ve gorsel-motor becerileri daha
dusuk puanlandigr raporlanmistir. Connolly ve digerleri (1984)
tarafindan yapilan arastirmada, erken cocukluk Bruininks Oseretsky
motor yeterlilik testi uygulanarak DS'li cocuklar ile tipik gelisim
gobsteren cocuklar karsilastiriimistir. ince motor beceriler ve kaba motor
becerileri degerlendiren bu dlcUm bataryasi sonucunda, DS'li cocuklar
tipik gelisim gosteren cocuklara gdre motor becerileri daha geride
oldugu bildirilmistir (Connolly ve digerleri, 1984). Aslan ve Bas Aslan
(2016) yaptiklari bir arastirmada, Bruininks-Oseretsky motor yeterlilik
testini 14-20 yas arasi 16 DS'li ve 18 tipik gelisim gosteren cocuga
uygulamislar. Arastirmanin sonucunda, DS'li ¢cocuklar tipik gelisim
gobsteren cocuklara goére ince motor becerileri ve kaba motor becerileri
puanlarl daha dusuk cikmistir. DS'li cocuklarin ince ve kaba motor
becerileri tipik cocuklara gdre daha zaylf olmasi nedeniyle DS'li
cocuklarin ince ve kaba motor becerilerini gelistirmek amaciyla farkli
mudahaleler uygulanmis ve bu mudahalelerin motor beceriye etkileri
incelenmistir. Yapilan arastirmada DS'li cocuklara uzaktan egitim
yoluyla uygulanan egzersiz programinin BOT 2- KF sonucunda ince ve
kaba motor becerilerinde gelisme oldugu gorulmustur.

Arastirmmamizda 20 DS'li 6grenciye 12 hafta sure ile haftada iki gun 60
dk. uzaktan egitim yoluyla oyun ve egzersiz egitimi verilmis ve
calismanin sonunda BOT 2- KF ile belirlenen ince ve kaba motor
becerilerde gelisme gdérulmuastur. Bizim calismamizin sonuclarina
benzer bulgulara sahip olan baska calismalar literatUrde yer almaktadir
(Lieberman ve digerleri, 2021; Ptomey ve digerleri, 2021). Ancak bu
calismalarda uygulanan mudahaleler farkhdir. Ptomey ve digerleri
(2021) yaptiklari calismada, DS'li yetiskinler icin uzaktan egzersiz icin
katilimcilara Zoom video konferans uygulamasi kullanilarak bir iPad
mini tablet bilgisayarda haftada 1 veya 2 kez verilen 30 dakikalik grup
egzersiz seanslarina randomize edildi ve FaceTime® Uzerinde haftada
bir kez bireysel destek/egditim oturumlarina katildilar. Sonucg olarak grup
video konferans yoluyla verilen egzersiz, DS'li eriskinlerde MVPA'yi
artirmak icin uygulanabilir ve potansiyel olarak etkili bir yaklasim
oldugu tespit edilmistir. Bu arastirmada yetiskin DS'li bireylere uzaktan
egitim yoluyla egzersizleri verilmis ve sonucunda motor becerileri
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destekleyici oldugu tespit edilmistir. Yapilan arastirmmada da yas
farklihgr olsa da DS'li cocuklara uzaktan egitim yoluyla egzersiz
uygulamalari verilmis ve motor becerilerinin gelisimine katki sagladigi
tespit edilmistir.

Lieberman ve digerleri, (2021) yaptiklari bir calismada; 6 CHARGE
sendromlu ¢ocuklarin ebeveynlerinin katilimiyla ev temelli haftada 2
kez 30 dk. 6 haftalilk kaba motor programinin uygulanabilirligini
incelemisler. Ailelere motor Gelisim Mufredati, videolar, ipuclari ve
ekipman saglanarak, ailelerin kendi 6zel egitim uygulamalarinin
haftalik kayitlarini tutmalari istendi. Her aileyle roportaj yapildi. Bu
calismada CHARGE sendromlu cocuklarin ebeveynlerine beceri
edinimini gelistirmek icin ekipman ve mufredat kaynaklari saglandi.
Mudahale programi 6 hafta surdu. Mudahaleden dnce ve sonra TGMD-
3 kaba motor testi ve gunluk etkinligi kullanildi. Sonucta uygulanan
protokolU kullanmanin mumkun oldugu ortaya ¢cikmistir. Sonug olarak
programin motor becerileri destekleyici oldugu tespit edilmistir.
Yapilan bu arastirmada farkli olarak 20 DS'li cocuk Uzerinde haftada 2
gun ve 60 dk. olmak Uzere 12 hafta surdu ve uzaktan egitim yolu ile
egzersiz programi yaptirildi Yapilan bu arastirmada, yukaridaki
arastirmada oldugu gibi, arastirma oncesi DS'li cocuklara materyal
destegdi sunduk, 6n test ve son test yapildi. Sonu¢ olarak arastirmada
egzersiz programinin DS'li cocuklarda motor becerilerinin gelisimine
katkl sagladigi tespit edilmistir. Lieberman ve digerleri (2021) yaptigi
arastirma sonuclariyla paralel benzerlik bulunmusur. Eren (2019) yaptigi
bir calismasinda 12-18 yas araligindaki 8 DS'li cocuga 4 ay boyunca
gorsel sanatlar c¢alismalari uygulamistir. Elde edilen sonuclara gore;
DS'li cocuklarin surec icerisinde, el becerisi, kicUk kas gruplari, ince
motor gelisimlerinde énemli farkliliklarin oldugunu raporlamistir. Bu
arastirmada adolesan DS'li bireylere 4 ay godrsel sanat calismalari
uygulanmis ve sonucunda ince motor becerileri destekleyici oldugu
tespit edilmistir. Yapilan bu arastirmada da yas farkhligi olsa da DS'li
cocuklara uzaktan egitim yoluyla ¢izgi cizme, boyama, katlama vb. ince
motor uygulamalari yaptiriimis ve top atma, tutma vb. egzersiz
uygulamalari verilmis ve ince motor becerilerinin gelisimine katki
sagladigl tespit edilmistir. Lersilp ve digerleri (2016) yaptiklari bir
arastirmada, DS'li vaka calismasinda ince motor becerileri gelistiren
programin etkinligini incelemisler. ince motor aktivitelerini bes haftalik
sUrecte her seans 45 dakika olmak Uzere haftada U¢ seans uygulamislar.
Bruininks-Oseretsky Motor Yeterlilik Testi, ikinci baskinin (BOT-2) Ust
ekstremite koordinasyonu, ince motor hassasiyeti ve El becerisine
uygulanan 3 alt testi; ayrica Elle Manipulasyon Kontrol Listesi ve Jamar
El Dinamometresi Kavrama Testi uygulamislar. Arastirmanin sonucuna
gore, tedavi sonrasinda cift tarafli koordinasyon, el becerisi, el kas gucu
ve nesnhe kontrol parametrelerinde istatistiksel anlamda gelisme
oldugu tespit edilmistir. Bazi sonuclar calismamizla paralellik

228



PAUEFD, 61, 214-235 [2024] https://doi.org/10.9779/pauefd.1271893

gostermektedir. Bu arastirmada DS'li bireylere ince motor aktiviteleleri
verilmis, BOT-2 ile test sonucunda motor becerileri gelistirici programin
destekleyici oldugu tespit edilmistir. Yapilan bu arastirmada da DS'li
cocuklara uzaktan egitim yoluyla egzersiz uygulamalari verilmis ve
BOT-2 ile test sonucunda ince motor hassasiyeti ve El becerisi, Ust
ekstremite koordinasyonu motor becerilerinin  gelisimine katki
sagladigi tespit edilmistir.

Canl ve digerleri (2021) yaptiklari ¢alismalarinda; 5-6 yas anaokulu
cocuklarinin uygulanan coklu beceri hareket egitimi programinin
cocuklarin  vucut kompozisyonlarina ve motor performanslari
degerlendirilmistir. Motor Performanslarini Degerlendirme Testi
(MPDT) kullanilarak (durarak uzun atlama, dinamik denge, statik denge
ve kosu) on test-son test grup ici karsilastirilmasinda anlaml farkhlik
tespit etmislerdir. Calismmamizda bazi parametrelerin  sonuclariyla
benzerlik gdstermektedir. Bu arastirmada 5-6 yas anaokulu ¢cocuklarina
hareket egitimi programini uygulanmis ve sonucunda motor
performansinin test ve son test sonuclarinda anlamli farkhlik oldugu
tespit edilmistir. Yapilan bu arastirmada da benzer yas grubunun on
test ve son test motor becerilerinde anlamli farklilik tespit edilmistir.
Tufekcioglu ve Ayca (2008) yaptiklari calismalarinda; 4-6 yas grubu kiz
ve erkek ¢cocuklarindan olusan deney ve kontrol gruplarinin én test ve
son-test sonuclarina gore, statik denge, dinamik denge ve cabukluk
parametrelerinin dlcum degerleri arasinda istatistiksel olarak anlamli
bir farkin olmadigini rapor etmislerdir. Yaptigimiz calismada 4-7 yas
araligindaki DS'li erkek cocuklarinda denge parametresi BOT-2 KF puan
ortalamasi kiz cocuklarindan daha yuksek cikmis ancak; aralarindaki
fark istatistiksel olarak anlamsiz cikmistir. Tufekcioglu ve Ayca (2008)
yaptiklari calismalarinin sonuclari, bizim c¢alismamizin sonuclarini
desteklemektedir. Yana (2021) Yaptigi bir arastirmada, norogelisimsel
tedavi uygulanarak Bruininks Oseretsky Motor Yeterlilik Testi Kisa
Formu 7-18 yas arasli 21 calisma grubu ve 21 kontrol olmak Uzere 42 DS'li
cocuk Uzerinde yapmistir. Arastirmanin sonucuna gore; ince motor
uyum, ince motor dogruluk, el becerisi, cift tarafli koordinasyon, kosma
hizi, Ust ekstremite koordinasyon, denge ve kuvvet parametrelerinde
toplam puanda on test ve son test arasinda anlamli bir gelisme
bulunmustur. Elde edilen sonuclar calismamizi desteklemektedir. Bu
arastirmada yetiskin DS'li bireylere uzaktan egitim yoluyla egzersizleri
verilmis ve sonucunda motor becerileri destekleyici oldugu tespit
edilmistir. Bizim yaptigimiz arastirmada da yas farklihgi olsa da DS'li
cocuklara uzaktan egitim yoluyla egzersiz uygulamalari verilmis ve
motor becerilerinin gelisimine katki sagladigi tespit edilmistir.

Nalbant (2011) tarafindan yapilan arastirmada, 14 haftalik hareket
programi, 6-10 yas arasl 26 6grenciye haftada 3 gun 1saat fiziksel aktivite
programi uygulanmistir Kaba Motor Gelisim Testi (TGMD-2) kullanilan
arastirmanin sonucunda, DS'lilerin motor beceri ve gunlik yasam
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becerilerini gelistirdigi belirlenmistir (Nalbant, 2011). Bu arastirmada 6-
10 yas DS'li cocuklarina 14 haftalik hareket egitimi programini
uygulanmis ve sonucunda motor performansinin fiziksel uygunluk test
sonuclarinda anlamli farklihk oldugu tespit edilmistir. Yapilan bu
arastirmada da benzer yas grubunun farkli olmasi nedeniyle bazi motor
beceri parametreleri benzerdir. Ayrica farkli olarak kaba motor testi
kullaniimistir. Arastirmada yas grubu farkli ayrica ince ve kaba motor
beceri élcen test kullaniimistir. Bu arastirma uzaktan egitim olarak
yapilmistir. Her iki calismada da uygulanan egzersiz programlarin DS'li
cocuklarda kaba motor becerilerini olumlu yénde etkiledigidir.

Arastirmada egzersiz uygulamasi uzaktan egitim olarak zoom
Uzerinden uygulanmistir. Engellilerde uzaktan egitimin etkileri
konusunda henuUz literaturde yeterli calismaya rastlanmamistir. Bir
calismada Seo ve Woo (2010), 6grenme guclugu ceken bireylere, e-
ogrenme platformlari ile matematik dersi verilmistir ve buna ydnelik
program gelistirmislerdir. Sonu¢ olarak 6grenme gucligu ceken
bireylerde matematik dersinde problem ¢6zmede e-6grenme
ortaminin olumlu etkiler yarattigi tespit edilmistir. Cevresel kosullarin
motor gelisim Uzerinde etkilerine bakildiginda tipik gelisim godsteren
cocuklar disarda, okulda spor faaliyetleri yaparken zihinsel engelli
cocuklarin genelde evde televizyon izlerken zaman gecirdikleri ile ilgili
arastirmalara yer verilmistir (Ozer ve digerleri, 1999).

Arastirmacinin gozlemlerinin yani sira calisma boyunca ve calisma
sonrasinda calismaya katilan cocuklarin velilerinden elde edilen sézlu
ve yazlili geri bildirimlere gére uygulanan programin farkl konularda
olumlu etkileri olmustur. Oyun ve egzersiz egitiminin evlere girmesi,
cocuklar kadar veliler icin de onemli bir adim olmustur. Veliler hem
kendi cocuklari ile spor etkinlikleri uygulayarak hem de diger veliler ve
cocuklari ile sosyal etkilesime girdikleri gdrulmustur. Arastirmaya
katilan cocuklarin velilerinden bazilarinin calisma konusundaki yazili
gorusleri asagida verilmistir.

A- “Cocuguma evde artik nasil hareket egitimi verebilirim ve zamani
nasil dogru kullanabilirim biliyorum. Cocugum ile eve geldigimizde
ogretmenimizin ev icinde verdigi hareket egitim &devlerini yapmak
icin kendisi spor materyallerini getirip uyguluyor”.

B- “Cocugum artik bagirmiyor, saldirganligr azaldi ve artik komut
alabiliyor. Hareket egitim dersleri cocugumun diger derslerine de
katkida bulundu artik okula sevingle gidiyor”.

C- “Okulumuzdaki &gretmenimiz ¢ocugumun arkadaslarr ile
sosyallestigini ve onlarla oyun oynamak icin hevesli oldugunu séyledi.
Ayrica c¢ocugumun bazi korkulari vardi, merdivenden c¢ikmak,
ziplamak, topun ustune dogru gelmesi gibi artik okuldaki 6gretmeni
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bu korkularini asmaya basladigini ve arkadaslari ile oyun oynamaya
hevesli oldugunu belirtti”.
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The Effect of Distance Education Play Activities on the
Motor Skills of Children with Down Syndrome*

Ezgi Hazal UYGUR!, Sehmus ASLAN?

Abstract

This study aimed to investigate the effect of an
adapted play activities module on the motor skills of
children with Down Syndrome (DS) through distance
education. The participants were twenty children (10
boys and 10 girls), aged 4-7 years, with DS, and living in
Denizli. The average age of children with DS was
525+1.02 years. In the study, the activity program
consisting of games and exercises were adapted from
the MEB Play Activities Module and was applied for 60
minutes, 2 days a week for 12 weeks through distance
education by forming 2 different study groups. Before
and after the adapted exercise program, the pretest
and posttest motor skill measurements of the children
were assessed through the Bruininks-Oseretsky Motor
Competence Test Short Form (BOT-2 SF). There was no
significant difference between the mean scores of all
subtests and total scores of the BOT-2 SF in boys and
girls with DS (p>0.05). However, in terms of age variable,
there was a significant difference in favor of children
with DS in the 6-7 age group in BOT-2 SF total scores
and fine motor accuracy, dexterity and strength
subtests (p<0.05). In the study, a significant difference
was found between the pre-test and post-test total
and sub-test scores of the BOT-2 SF of children with DS
(p<0.05). The results of the study showed that the
activity program consisting of games and exercises
given through distance education improved the motor
skills of children with DS.
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Introduction

The emergence of the global pandemic COVID-19 in the 2019-2020
academic year has negatively affected the education and training year,
leading to mandatory online education. The COVID-19 pandemic has
affected children with special needs and brought some challenges. At
the beginning of these challenges, COVID-19 has increased the risk of an
outbreak in children with DS who are at risk for diseases such as
cardiovascular disorders, obesity, diabetes and other medical
conditions (lllouz et al, 2021). Children with special needs are a
disadvantaged group as their development is behind their peers. This
means that parents of children with special needs may not receive
adequate support due to the anxiety and stress they experience, as well
as the fact that many support solutions rely on technologies that
children and families in marginalized situations often do not have
access to, especially during periods of isolation, as well as limited or no
access to devices, internet and electricity. Some situations have
become routine in the lives of children with special needs. They are
restricted and banned from going to places where they receive
education such as special education and rehabilitation centers,
playgrounds, sports halls, and public education courses (Aslan, 2015).
The place of exercise and play is very important for children with special
needs and struggling parents to provide the necessary emotional
support, resources and strategies for them to socialize with their peers.
Play creates an easy and effective learning process that forms the basic
elements of physical, emotional, cognitive, language and social
development (Bickart, 2009; Cited in Aksoy & Ciftci Dere, 2022; Eliason
& Jenkins 2003; Mistrett & Mayesky 2006). Exercise, on the other hand,
is a subcategory of leisure-time physical activity and is defined as
'activity in which planned, structured and repetitive body movements
are performed to develop or maintain one or more components of
physical fitness (such as running or strength training)' (Caspersen et al.
1985; Cited in Rahman, et al. 2019). Communication of children with
special needs with their peers through exercise and play has an
important effect on the development of physical, cognitive,
psychomotor, affective, cooperation and language skills (Seving, 2004).

Down Syndrome (DS) can be defined as Trisomy 21, a genetic disorder
associated with mitochondrial DNA called Trisomal dysfunction that
occurs in human cells and causes various disorders such as muscle and
joint weakness, heart failure and intellectual disability (Temogin et al,,
2005). Trisomy 21 type causes various heart diseases in children and 40%
of these children develop congenital heart disease (Stoll et al,, 1998). In
a study, it was found that 58.8% of children with DS between the ages of
1and 16 who came to the Pediatric Clinic had common congenital heart
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disease and 81.8% of children with DS who had congenital heart disease
also had various respiratory disorders and lung infections (Kili¢ et al.,
2003). Implementation of appropriate treatment and exercise programs
for these disorders in children with DS increases their life expectancy
and quality of life (Veijerman et al. 2008; Yang, Rasmussen & Friedman,
2002). In a study conducted on people with DS, it is stated that 50% of
people with DS can live until the age of 60 (Bittles & Glasson, 2004).
Technological developments in the field of medicine and more
emphasis on research and applications have contributed to the
increase in the life expectancy and quality of life of DS (Mendonca, et al.,,
2010). The place of play and sports is very important for the socialization
of children with DS with their peers. Children with DS have weaker
motor skills than their peers. Especially for parents with DS who are
alone with their children at home, it is more critical and important for
their children to move than typical children. It is important for teachers
and families to motivate children with DS by taking into account their
needs and individual differences (Aslan, 2015). Play and exercise
practices are one of the most important tools through which we
observe children's psychomotor development in all aspects. Play and
exercise practices allow children to spend their energy in a positive way
for their development and at the same time interact with their peers.
Child education given at school and child rearing education given at
home make it important to pay attention to the developmental
characteristics of the child (Ozer et al., 2006). It has been concluded that
while children with special needs living in houses and apartments have
mobility limitations in their motor skills, peers who have an
environment where they can practice physical activities have increased
motor skill development levels (Aslan, 2015). Ensuring the participation
of children with DS in games and physical activities at an early age,
instilling awareness of responsibility and including them in activities
that will provide cooperation with their peers contribute positively to
the cognitive, affective and physiological development of children with
DS (Jobling, 1994), and the development of self-care skills, fine and gross
motor skills of children with DS contributes positively to their daily lives
(Aygun & Albayrak, 2004). Since children with DS show inadequacy in
terms of motor skills, they face many physical disorders. Some of these
are disorders affecting the motor nervous system or muscle strength. It
is suggested that most of the children with DS have congenital
weakness in muscle and bone structures, loose connective tissue, heart
disorder, and postural disorder, which have a negative effect on motor
skill development (Connolly et al., 1993). In a study, it was concluded
that the movement trainings applied for motor development of
children with DS as they get older improve the structure of loose
connective tissues (Sacks & Buckley, 2003). Since the cerebellum
structure of children with DS is smaller than their peers, it has been
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observed that muscle tone and coordination disorders make children
with DS more prone to falls and balance problems (Cited in Dupre, &
Weidman-Evans, 2017; Gupta & Rao, 20171; Valle et al. 2013).

According to Eishtaedt and Lavay (1992), the fact that a child with
special needs can perform motor skills in a timely and functional
manner shows that the child performs his/her own self-skills
independently, thus, movement and motor development levels have a
significant impact on his/her life in physiological, affective and cognitive
terms. For children with special needs to transfer their self-care skills
and motor skills to their lives and to be able to express their own
situation, communication skills should also be developed (Cited in
Nalbant, 2011; Eichstaedt & Lavay, 1992). If children with special needs
have problems in transferring these skills to their lives, some negative
affective and behavioral reactions and problems may arise. The areas
where children with special needs need support are exercise and social
activities in play (Haley et al. 1991). Children who show and practice
fewer motor skills in exercise and play activities are the last to be
preferred by their peers in group exercise and play (Gallahue, 1988:
Weise, 1987). Children with special needs may experience problems in
socializing with their peers not only at school but also in exercise and
play activities outside of school. Therefore, the child may show reluctant
behavior in participating in physical activities by considering
himself/herself inadequate in these areas (Buckley & Sacks, 2001). The
reluctance of children with DS to exercise activities increases the risk of
diseases such as obesity, heart disease and diabetes that may occur in
the future (Jobling; Whitt-Glover, 2006). Ensuring the participation of
children with DS in physical activities at an early age, instilling a sense
of responsibility and including them in activities that will ensure
cooperation with their peers contribute positively to their cognitive,
affective and physiological development (Jobling, 1994). Developing
self-care skills, and fine and gross motor skills of children with special
needs contributes positively to their daily lives (Aygun & Albayrak, 2004).
Children with DS are behind in fine and gross motor skills (catching,
jumping, balance, strength, endurance, coordination, etc.) compared to
their peers (Aslan & Bas Aslan, 2016). In scientific studies comparing
children with intellectual disabilities and children with DS, it has been
observed that motor skills such as gross motor skills, fine motor skKills,
balance, strength and endurance are weaker in children with DS, but
compared to children with intellectual disabilities, children with DS are
more social and have better communication skills (Aslan & Bas Aslan,
2016; Buckley & Sacks, 20071, Connolly & Michael, 1986; Henderson et al,,
198T; Le Blanc et al., 1977).

When the literature is examined, it is seen that intervention programs
for the motor skill development of children with disabilities that will
facilitate the work of parents are limited (Colombo-Dougovito & Block,

217



PUIJE, 61, 214-235 [2024] https://doi.org/10.9779/pauefd.1271893

2019; Hurley & Burt, 2015). In order for children with DS to develop gross
and fine motor skills in the preschool period, they should be adequately
supported, appropriate education should be provided, and motor skill
practices should be processed efficiently. If these skills are not acquired
sufficiently, lifelong problems will continue for children with DS and
their self-concept will be damaged. Therefore, activities, trainings and
programs to improve motor skills of children with DS in preschool
period are important. It is of great importance that intervention
programs appropriate to physical education and sports programs,
which are the two branches of motor skills, gross and fine motor skills,
are adapted to children with DS and their safety is ensured (Ulrich,
2000). In addition, it is important to include parents in exercise and play
activities intervention programs in the process of gaining motor skill
competencies of children with DS (Imel et al. 2020). Therefore, the aim
of this study was to examine the feasibility of a home-based motor skills
program for children with DS through play activities implemented
through distance education.

Method
Research Design

In this study, it was aimed to investigate the effect of the adapted play
activities module applied to children with Down Syndrome (DS)
through distance education on their motor skills. In the study, one
group pretest-posttest experimental design, one of the quantitative
research methods, was used. According to Karasar 2012, this research
method is carried out before and after the application of an
independent variable to a single group. The measurements of the
subjects regarding the dependent variable are obtained by using the
same subjects and the same measurement tools as pretest before and
posttest after the application.

Participants

The study group of the research consisted of 20 volunteer children with
Down syndrome living in Denizli in the 2020-2021 academic year. In
order to conduct this research, the necessary permission was obtained
from the "Pamukkale University Non-Interventional Clinical Research
Ethics Committee." Ethics Committee approval number is 60116787-
020-28597. The research was based on the Declaration of Helsinki (The
World Medical Association has developed the Declaration of Helsinki
as ethical principles to guide physicians and others involved in medical
research involving human volunteers. Research involving human
volunteers also includes material or data obtained from human
subjects whose ownership is known). Individuals with DS and their
families were informed about the study and the necessary permission
was obtained by signing an informed consent form.
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Participant inclusion criteria;
Children with DS aged 4-7 years
Not having any additional disability accompanying DS,

- Having a medical report issued by a physician stating that there is
no harm in participating in the physical activity program,

- Informed Consent Form signed by the parent of the child
with DS and voluntary participation.

The distribution of materials (bag, tennis balls, small funnels, bean bags,
colored handkerchiefs, story and drawing books, toys and T-shirts) to the
families of children with DS as a set in a bag apart from the materials
they will use at home was carried out within the framework of
pandemic rules.

Data Collection

For the healthy execution of the program, a WhatsApp group was
formed to maintain constant communication with the parents of
children with DS who participated in the study. In order to evaluate the
motor skills of children with DS, pre-tests before the implementation of
the adapted exercise program and post-tests after the program
implementation were conducted by applying the Bruininks-Oseretsky
Motor Competence Test, Short Form (BOT-2 SF), taking into account
the Covid-19 pandemic rules. The researcher received support from an
expert to ensure long-term interaction with children with DS and to
evaluate the appropriateness of the program.

Bruininks-Oseretsky Motor Competence Test Short Form (BOT-2 SF)

BOMYT was developed by Bruininks-Oseretsky in 1978. In
Bruininks (2005), the motor competence short form of the BOMYT test,
BOT-2, was designed to test individuals aged 4-21 years. The short form
of the BOT-2 test consists of 8 subtests and 14 items. The BOT-2 SF test
can be completed in 15-20 minutes. BOT-2 SF includes running speed
and agility, balance, bilateral coordination, endurance, hand-arm
coordination, reaction speed, visual motor control, arm speed and
dexterity tests. In this study, the BOT-2 SF version was used. Scores
ranged between O and 88. The reliability coefficient was determined as
0.70. The test was administered individually to children and
adolescents. A diagram of the components of the BOT-2 SF test was
indicated in Figure 1.
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Figure 1.
Schematic of the components of the BOT-2 SF test (adapted from
Aslan, 2015; Bruininks & Bruninks, 2005).

Total Motor
Components

Fine hand Hand Body Strength
control [Coordination | Coordination | and Agility

-Fine -Manual -Bilateral -Running
Motor dexterity Coordination Speed
Precision
- Upper limb -Balance -Strength
-Fine coordination
Motor
Integration

Application

In the study, 2 classes of 10 children, each was created for children aged
4-7 years for 12 weeks through distance education in the application-
based (Zoom) program. In each class, a game and exercise program
adapted in accordance with the MEB game activities module was
applied for 2 days a week for 60 minutes for a total of 2 hours.

MEB Game Activities Module

"It is an individual learning material prepared to guide students to gain
the competencies included in the Framework Curriculum applied by
the state of Turkey in vocational and technical education
schools/institutions"

Content of Classical Game theory and Dynamic Game theory within the
scope of MEB Game Activities Module;

e Objective and functional games

e Puzzles, blocks

e Symbolic games

e Object-oriented symbolic games

e Symbolic gamesin an imaginary scene
e Symbolic games with a theme

e Symbolic games with a story

e Sociodramatic games

e Games with rules
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Games that require coordination and attention
Imitation games

Sequential games

Symbolic games

Play with toys (MoNE, 2012).

Adapted exercise program

The program applied in the study consisted of games and exercises
requiring gross and fine motor sKkills.

Warm-up exercises: Hand, arm, trunk, leg movements and stretching
etc. exercises were performed for physical preparation accompanied by
music.

Walking and balance exercises: Walking on a straight line, balloon,
ball, rope, ring, etc. exercises were done with materials. In the walking
and standing on one leg exercises, a straight line was created with rope,
sheets, towels and other materials found at home. Students were
supported to walk in balance and stand on one leg. For example, in the
balance game with a ping-pong ball, the game was adapted with
materials found in every home. Instead of ping pong balls, materials
such as walnuts and plums were used for the same function, and
materials such as egg cartons, shoe boxes, etc. were used for the
balance game.

Strength: Sit-ups on the mat, pull rope exercises, push-ups on the wall,
chairs, 500 ml. plastic water bottles, etc. strength exercises were
supported by using materials.

Running, jumping, holding, catching, throwing exercises:
Educational games and exercises related to throwing, catching and
throwing were carried out using materials such as laundry baskets,
buckets, ping pong balls, tennis balls, potatoes, onions, etc. For
example, a game about running, jumping and skipping through
funnels was practiced using materials such as house slippers, pillows,
clothespins, rolled paper, etc. instead of using funnels.

Drawing and dough work: Children were given a variety of ready-made
shapes and patterns and were asked to draw and color on them.
Instead of buying ready-made dough, parents were asked to make
dough at home. The doughs were colored with different paints
available at home and decorated and shaped by the children with
various materials (buttons, beads, string, etc.). Fine motor development
was targeted through the active use of children's hands and fingers.
The exercises and games applied for the research were diversified and
adapted by evaluating the materials available at home. Thus, children's
active participation was ensured with the materials they could always
access at home.
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Data Analysis

While analyzing the data, firstly, video and audio recordings of distance
education courses were transcribed. BOT-2 SF test battery pre-test and
post-test measurements were evaluated. SPSS 24.00 statistical program
was used for statistical analysis of the data. Descriptive data were given
as mean, standard deviation and percentage values. For independent
groups, the t-test was used to compare the data before and after the
training. The statistical significance value was accepted as p<0.05.

Findings

The mean age of the boys with DS participating in the study was
5.40+0.69 years, and the mean age of the girls with DS was 5.10+1.28
years. The mean age of the 20 children with DS who participated in
the study was 5.25+1.02 years.

Table 1.

Comparison of BOT-2 SF Scores of Children with Down Syndrome
Participating in the Study According to Pre-Test and Post-Test
Results

BOT2 SF Subtests N X SD df t o)
Fine Motor Precision Pre-Test 20 040 099 19 -3.348 0.00
Fine Motor Precision Post- 200 263 -3.674 3
Test
Fine Motor Adaptation Pre-Test 195 237 19 -3577
Fine Motor Adaptation Post- 20 015 048 -5.496 0.00
Test 2
Hand dexter!ty pre-Test 20 090 0.85 19 -5.685 0.00
Hand dexterity post-Test 155 109 -4.254 0
Double Coordination Pre- 20 035 0.8l 9 -4.357 0.00
Test Double Coordination 325 257 -4.49] 0
Post Test
Balance Pre-Test 20 185 092 19 -6.133 0.00
Balance Post- 415 200 -3.348 0
Test
Running Speed Pre-Test 20 010 030 19 -3.674 0.00
Running Speed Post - 1.05 105 -3.577 0
Test
Upper Extremity Coordination Pre- 20 030 134 9 -5.496 0.00
Test 265 283 -5.685 0
Upper Extremity Coordination Pos-
Test

110 177 19 -4.254
Strength Pre-Test 20 330 329 4,257 O.(())O
Strength Post -Test

515 650 19 -4.49]
BOT 2 Total Pre-Test 20 1990 1560 6133 O.gO
BOT 2 Total Post-Test

p<0.05
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When the pre-test and post-test scores of the BOT-2 SF of the
participants were compared; there was a significant difference between
the test results of Fine Motor accuracy, Fine Motor adaptation, Manual
dexterity, Pair coordination, Balance, Running Speed, Upper extremity
coordination, Strength and total general scores of the BOT-2 SF (Table

).

Table 2.
Comparison of Pre-Test and Post-Test Results of BOT-2 SF Scores of
Children with Down Syndrome Participating in the Study by Age

BOT-2 (SF) Subtest Ages n X sD F t P

e orprecision &0 gy D00 D00 gs4s 2884 0000
fnevoerscemse 4E 10 2 oz aws oo
Err;el\éltotor Adaptation g? 1; 822 825? 28155 201 0,059
Creteordspiaione5 B U 200 g 0e oxos
}T—ieasr;d dexterity Pre- g:? 173 ?,,4621 8:§§ 3545 2240 0,038
_};ieasr;d dexterity Post- g;? 173 ;2’72 %;5 2634 3197 0,005
DovbleCooinaion 5 B0l 0% a9 @ o
Couegoordinaton 42 B 26 37 ha0 aow oo
Balance Pre-Test g:? 173 1223 1318 0.426 1246 0229
Balance Post-test g:? 173 2310 112 0,062 3074 0,007
naseeede 45 B9 SF gy oeso
Running speed Post- 4> P ?, 7 %’?S 1,047 2298 0034
pbperExtremity Pre- - 4> B 2)’,730 161,230 1,232 1396 0180
_LrJepSpier Extremity Post- gg 1; 14 ?Z ggg 2046 1833 0,083
Strength Pre-Test g? 1; gig 2;396 7553 2,896 0,010
Strength Post-test g? 173 g%o ;gg 0629 2,888 0,010
BOT 2 Total Pre-test g; 173 523(7519 2277 3675 2638 0,017
BOT 2 Total Post-test 4-5 13 13,92 12,22 0178 2691 0,015

6-7 7 31,00 1584

p<0,05
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There was a significant difference between the pre-test (p<0.010) and
post-test (p<0.016) mean scores of 4-5- and 6-7-year-old children with
DS in the Fine Motor Accuracy test of BOT-2 SF. However, there was no
significant difference between the pre-test (p>0.059) and post-test
(p>0.303) mean scores of 4-5- and 6-7-year-old children with DS in the
Fine Motor Adaptation test of BOT-2 SF. On the other hand, there was a
significant difference between the pre-test (p<0.038) and post-test
(p<0.005) mean scores of 4-5- and 6-7-year-old children with DS in the
Manual dexterity test of BOT-2 SF. But, there was no significant
difference between the pre-test (p>0.146) and post-test (p>0.059) mean
scores of 4-5- and 6-7-year-old children with DS in the Pair Coordination
test of BOT-2 SF. In addition, there was no significant difference
between the mean scores of 4-5 and 6-7-year-old children with DS in
the BOT-2 SF Balance pretest (p>0.229). In the BOT-2 SF Balance
posttest, the mean scores of children with DS aged 6-7 years were higher
than the mean scores of children aged 4-5 years. There was a significant
difference between them (p<0.007). However, there was no significant
difference between the mean scores of children with DS aged 4-5 and
6-7 years in the BOT-2 SF Running Speed pretest (p>0.660). In the BOT-
2 SF Running Speed posttest, the mean scores of children with DS aged
6-7 years were higher than the mean scores of children aged 4-5 years.
Hence, there was a significant difference between them (p<0.034). But,
there was no significant difference between the pre-test (p>0.180) and
post-test (p>0.083) mean scores of 4-5- and 6-7-year-old children with
DS in the Upper Extremity Coordination test of BOT-2 SF. In addition,
there was a significant difference between the pre-test (p<0.010) and
post-test (p<0.010) mean scores of 4-5 and 6-7-year-old children with DS
in the Strength test of BOT- 2 CF. All in all, there was a significant
difference between the pre-test (p<0.017) and post-test (p<0.015) mean
scores of 4-5 and 6-7-year-old children with DS in the total score test of
BOT-2 SF.

Conclusion

In our study, the exercise and game program conducted through
distance education contributed to the acquisition of movement skills
and socialization with friends by directing the television viewing habits
of children with DS at home to education. In many studies in the
literature, it has been concluded that children with DS have improved
motor skKills as a result of regular exercise (Aksay, 2022; Aslan & Bas
Aslan, 2016; Connolly et al. 1984, Eren, 2019; Lersilp et al. 2016; Lieberman
et al. 2021; Nalbant, 2011; Ptomey et al. 2021; Tekin & Tekin, 2021; Yana,
2021). In this study, in addition to the objective findings we obtained
with the data collection tool, it was thought that the study had positive
effects according to the observations and notes kept by the researcher.
The observations of the researcher during the study are as follows: In
the early stages of the study, it was observed that children had difficulty
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in performing the movements and had problems in taking commands.
As time passed, less obstacles were observed in command taking and
implementation, increase in movement skills, positivity, life satisfaction,
increase in self-confidence, socialization, cognitive and affective areas.
The fact that the children were able to perform the movements
increased their self-confidence and contributed to their awareness of
cooperation and cooperation by observing their friends doing the same
at the same time. The fact that the children participating in distance
education waited for their friends to connect to the system and
supported each other by addressing their friends by their names
showed that they provided socialization.

As a result, it was observed that the application of the adapted
movement and play activities module for children with DS led to
improvement in fine and gross motor skills in children. It can be stated
that the movement and game training module will make an important
contribution to individual education programs for the development of
children's motor skills and a good body.

Discussion

In this study, the effect of a game and exercise activity program that
was applied twice a week for 12 weeks via distance education to
children with DS aged 4-7 years on motor skills was investigated. Motor
skill levels before and after the training program were compared with
the BOT-2 SF measurement battery. As a result of the study, it was
determined that all sub-dimensions and total scores of BOT-2 SF
increased after the training program. When the motor skill levels of
children with DS between the ages of 4-7 years who participated in the
study were compared according to gender variable; although the mean
scores of girls in fine motor accuracy, fine motor adaptation, pair
coordination, upper extremity coordination BOT- 2 SF were higher than
the mean scores of boys, but the difference between them was not
statistically significant. In the study, the mean score of the balance
parameter BOT-2 SF was higher in boys with DS between the ages of 4-
7 years than in girls; however, the difference between them was
statistically insignificant. BOT-2 SF score averages in manual dexterity,
running speed and strength values were equal in boys and girls.
Anamurluoglu (2020) examined the effect of basic classical ballet
training supported by educational games on gross motor skills in
children aged 3-5 years and reported that there was no statistically
significant difference in static balance right and left parameters in
terms of gender when the pre- and post-tests of the experimental
group were compared. Demir and Manolya (2018) compared the effects
of active video games and balance training in preschool children and
reported that balance training with Wobbel Board and active video
games did not have a significant difference in dynamic and static
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balance parameters in preschool children. In the pre-test and post-test
results of the balance parameters that we conducted in the children
with DS in the study, the mean score of the balance parameter BOT-2
SF was higher in boys with DS than in girls; however, the difference
between them was statistically insignificant. It was similar to the results
of Anamuroglu (2020) and Demir and Manolya (2018) on balance in
preschool children. When the motor skill levels of the 4-5-year-old and
6-7-year-old children with DS who participated in the study were
compared, a significant difference was found in favor of 6-7-year-old
children in the fine motor accuracy, dexterity and strength values
among the BOT-2 SF sub-dimensions scores (p<0.05). It was determined
that fine motor adaptation, pair coordination, balance, running speed
and upper extremity coordination values from the sub-dimensions of
BOT-2 SF did not show a significant difference according to age. In a
study by Karaoglu and UnuUvar (2017) in which the developmental
characteristics of students aged 3-6 years were examined according to
age, it was found that children aged 5-6 years had higher total
developmental scores in language cognitive domain, fine motor skills
and gross motor skills than children aged 3-4 years and children aged
4-5 years. These differences were in favor of older children. Similar
results support our study. Spano et al. (1999) compared motor and
perceptual-motor competence in children with DS according to age
and applied the Movement ABC Test, which is a movement assessment
battery, and the Developmental Test of Visual-Motor Integration, which
focuses on shape copying, to a total of 22 children with DS, 13 boys and
9 girls, aged between 4.5 and 14 years. They reported that the gross and
fine motor skills of children with DS were behind their chronological age,
fine motor skills were less developed and behind compared to gross
motor skills, and the values obtained in the motor skills of children
receiving early education were better. The study found that the fine
motor skills of 4-5-year-old children with DS lagged behind those of 5-6-
year-old children. BOT-2 BOT-2 SF showed that gross motor skills such
as strength, running speed and balance were better than those
obtained from fine motor adaptation and pair coordination skills. The
results of our study are parallel to the above studies.

In some studies, the gross and fine motor skills of children with DS were
compared with typically developing children (Aksay, 2022; Aslan & Bas
Aslan, 2016; Connolly & Michael, 1986; Tekin & Tekin, 2021). Aksay (2022)
compared the motor coordination levels of children with DS aged 7-10
years with typically developing children. As a result of the study, it was
concluded that children with DS exhibited lower motor skill
performance than their typically developing peers. In a study
conducted by Malak et al. (2015), a total of 79 children with DS aged 3-6
years (42 boys, 37 girls) were administered the Pediatric Balance Scale
(PBS), which measures gross motor skills (GMFM-88) and is used to
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assesschildren's functional balance skills. As a result, it was reported that
movement skills such as walking, balance, standing and standing on
one leg were delayed and that balance and motor skills were
interrelated. Connolly et al. (1986) compared the performance of a total
of 24 children aged 7-11 years, 12 with DS and 12 without DS, on the
Bruininks Oseretsky motor competence test. In our study, the fine
motor skills of 4-5-year-old children with DS were found to be behind
those of 5-6-year-old children. BOT-2 BOT-2 SF showed that gross motor
skills such as strength, running speed and balance were better than the
values obtained from fine motor adaptation and pair coordination skills.
As a result of the study, it was found that fine motor skill and gross
motor skill scores were lower than their typically developing peers. As a
result of the evaluation, it was reported that children with DS had lower
scores in balance, running speed, hand-coordination skills and visual-
motor skKills. In a study conducted by Connolly et al. (1984), the Bruininks
Oseretsky motor competence test was applied in early childhood and
children with DS were compared with typically developing children. As
aresult of this measurement battery that evaluated fine motor skills and
gross motor skills, it was reported that children with DS were more
behind in motor skills compared to children with typical development
(Connolly et al. 1984). Aslan and Bas Aslan (2016) applied the Bruininks-
Oseretsky motor competence test to 16 children with DS and 18 typically
developing children aged 14-20 years. As a result of the study, children
with DS had lower fine motor skills and gross motor skills scores than
typically developing children. Since the fine and gross motor skills of
children with DS were weaker than typical children, different
interventions were applied to improve the fine and gross motor skills of
children with DS and the effects of these interventions on motor skills
were examined. In the study, it was observed that the exercise program
applied to children with DS through distance education improved their
fine and gross motor skills as a result of BOT 2- CF.

In our study, 20 students with DS were given game and exercise
training via distance education for 60 minutes two days a week for 12
weeks and at the end of the study, improvement was observed in fine
and gross motor skills determined by BOT 2- CF. Other studies with
similar findings to the results of our study are available in the literature
(Lieberman et al. 2021, Ptomey et al. 2021). However, the interventions
applied in these studies are different. In their study by Ptomey et al.
(2021), for remote exercise for adults with DS, participants were
randomized to 30-minute group exercise sessions delivered 1or 2 times
a week on an iPad mini tablet computer using the Zoom video
conferencing application and participated in individual
support/training sessions once a week on FaceTime®. In conclusion,
exercise delivered via group videoconferencing was found to be a
feasible and potentially effective approach to increase MVPA in adults
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with DS. In this study, exercises were given to adults with DS through
distance education and as a result, it was found to be supportive of
motor skills. In the present study, although there was an age difference,
exercise practices were given to children with DS through distance
education and it was found to contribute to the development of motor
skills. In a study by Lieberman et al. (2021); they examined the feasibility
of a home-based 2 times a week 30 min. 6-week gross motor program
with the participation of parents of children with CHARGE syndrome.
Families were provided with a motor development curriculum, videos,
tips and equipment and were asked to keep weekly records of their
own special education practices. Each family was interviewed. In this
study, parents of children with CHARGE syndrome were provided with
equipment and curriculum resources to improve skill acquisition. The
intervention program lasted 6 weeks. The TGMD-3 gross motor test and
diary activity were used before and after the intervention. The results
showed that it was possible to use the implemented protocol. As a
result, it was determined that the program was supportive of motor
skills. In this study, unlike the above study, we provided material support
to children with DS before the research, pre-test and post-test were
performed on 20 children with DS. Hence, it was determined that the
exercise program contributed to the development of motor skills in
children with DS. Lieberman et al. (2021) found similarities with the
results of his research. In a study conducted by Eren (2019), visual arts
activities were applied to 8 children with DS between the ages of 12-18
for 4 months. According to the results obtained, he reported that there
were significant differences in the manual dexterity, small muscle
groups, and fine motor development of children with DS in the process.
In this study, visual art activities were applied to adolescents with DS for
4 months and as a result, it was determined that it was supportive of
fine motor skills. In this study, although there was an age difference,
children with DS were given fine motor applications such as line
drawing, painting, folding, etc. through distance education, and
exercise applications such as throwing and holding a ball were given,
and it was determined that they contributed to the development of
fine motor skills. In a study by Lersilp et al. (2016), they examined the
effectiveness of a program that improves fine motor skills in a case
study with DS. They practiced fine motor activities three sessions a
week for 45 minutes each session in a five- week period. Bruininks-
Oseretsky Motor Competence Test, second edition (BOT-2) upper
extremity coordination, fine motor sensitivity and 3 subtests applied to
manual dexterity; they also applied Manual Manipulation Checklist and
Jamar Hand Dynamometer Grip Test. According to the results of the
study, it was determined that there was a statistical improvement in
bilateral coordination, dexterity, hand muscle strength and object
control parameters after the treatment. Some of the results are in
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parallel with our study. In this study, fine motor activities were given to
individuals with DS, and as a result of the test with BOT- 2, it was
determined that the program to improve motor skills was supportive.
In this study, children with DS were given exercise applications through
distance education and as a result of the test with BOT-2, it was
determined that it contributed to the development of fine motor
sensitivity and manual dexterity, upper extremity coordination motor
skills.

Canli et al. (2021) evaluated the body composition and motor
performances of 5-6 years old kindergarten children in a multi-skill
movement training program. Using the Motor Performance
Assessment Test (MPDT) (standing long jump, dynamic balance, static
balance and running), they found a significant difference in the pretest-
posttest in-group comparison. In our study, the results of some
parameters are similar. In their study, the movement training program
was applied to 5-6-year-old kindergarten children, and as a result, it was
determined that there was a significant difference in the test and post-
test results of motor performance. In that study, a significant difference
was found in the pre-test and post-test motor skills of the similar age
group. Tufekcioglu and Ayca (2008) in their study, reported that there
was no statistically significant difference between the measurement
values of static balance, dynamic balance and quickness parameters
according to the pre-test and post-test results of the experimental and
control groups consisting of 4-6 years old girls and boys. In our study,
the mean score of the balance parameter BOT-2 SF was higher in boys
with DS between the ages of 4-7 years than in girls; however, the
difference between them was not statistically significant. The results of
Tufekcioglu and Ayca (2008) support the results of our study. In a study
conducted by Yana (2021), neurodevelopmental treatment was applied,
and the Bruininks Oseretsky Motor Competence Test Short Form was
performed on 42 children with DS, 21 study group, and 21 control, aged
7-18 years. According to the results of the study, a significant
improvement was found between the pre-test and post-test in the
total score in fine motor adaptation, fine motor accuracy, dexterity,
bilateral coordination, running speed, upper extremity coordination,
balance and strength parameters. The results obtained in that study
support our results. In that study, the exercises were given to adult
individuals with DS through distance education, and as a result, it was
found to be supportive of motor skills. In our study, although there was
an age difference, children with DS were given exercise applications
through distance education, and it was determined that it contributed
to the development of motor skills.

In the study conducted by Nalbant (2011), a 14-week movement
program was applied to 26 students between the ages of 6 and 10 years
for1hour 3days a week. As a result of this research using the Gross Motor
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Development Test (TGMD-2), it was determined that the motor skillsand
daily living skills of DS children improved (Nalbant, 2011). In this study, a
14-week movement training program was applied to children with DS
aged 6-10 years, and as a result, it was determined that there was a
significant difference in the physical fitness test results of motor
performance. In this study, some motor skill parameters are similar
because of the different age groups. In addition, a gross motor test was
used differently. In the study, the age group was different and a test
measuring fine and gross motor skills was used. This study was
conducted as distance education. In both studies, the exercise
programs applied positively affected gross motor skills in children with
DS. In the study, the exercise application was applied via Zoom as
distance education. There are not enough studies in the literature on
the effects of distance education on disabled people. In a study, Seo and
Woo (2010) gave mathematics lessons to individuals with learning
disabilities through e-learning platforms and developed a program for
this purpose. As a result, it was determined that the e-learning
environment had positive effects on problem-solving in mathematics
lessons for individuals with learning disabilities. Considering the effects
of environmental conditions on motor development, it was found that
children with intellectual disabilities usually spent time at home
watching television while children with typical development were
outside and doing sports activities at school (Ozer et al., 1999).

According to the researcher's observations as well as the verbal and
written feedback obtained from the parents of the children who
participated in the study during and after the study, the program had
positive effects on different issues. The introduction of play and exercise
education into homes was an important step for parents as well as
children. It was observed that parents both practiced sports activities
with their own children and engaged in social interaction with other
parents and their children. The written opinions of some of the parents
of the children who participated in the study are presented below.

A- "I now know how to give my child movement education at home
and how to use the time correctly. When | come home with my child,
he/she brings sports materials and applies them himself/herself to do
the movement education assignments given by our teacher at home."

B- "My child no longer shouts,; his aggression has decreased and he can
now take commands. The movement education classes have also
contributed to my child's other lessons, and he now goes to school with
Jjoy."

C- "Our teacher at school said that my child socialized with his friends
and was eager to play games with them. In addition, my child had

some fears, about climbing stairs, jumping, the ball coming towards
him, etc. His teacher at school stated that he had started to overcome
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these fears and was eager to play games with his friends."”
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