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Ozet

Bu ¢alismada 5-6 yas cocuklarinin uzamsal algi becerilerini
degerlendirmeye ydnelik gecgerli ve glvenilir bir 6lcme araci
gelistirmek amaclanmistir. Tarama modelinde ydrutulen
arastirmanin verileri uygun érnekleme yéntemiyle toplanmistir.
Madde havuzunun olusturulmasi sonrasinda 4 alan
uzmanindan goérds alinmis, Denizli il  merkezindeki
anasinifina/anaokuluna devam eden 10 cocukla én pilot, 100
cocukla pilot, 499 c¢ocukla asil ¢alisma gergeklestirilmistir.
Demografik bilgi formu, Erken Cocukluk Dénemi Uzamsal Algi
Testi ve Olgut gecgerligi icin 5-6 Yas Cocuklarina Yonelik
Geometri ve Uzaysal Algi Testi ile elde edilen veriler ilgili
istatistik programlari ile analiz edilmistir. Maddeler ve test icin
Davis’in kapsam gecgerlik indekslerinin .78 ile 1.00 arasinda
degisiklik gésterdigi gorulmektedir. Tum maddeler icin madde
guclik ve madde ayirt edicilik incelemesi yapilmistir. Alan
yazindaki sekilleri tanima ve uzamsal algr becerisini
degerlendiren Oolceklerde ortaya konulan faktor yapilari
dogrultusunda 2. duzey DFA analizi yapilmistir. Analizler
sonucunda 2 alt faktérden, 9 maddeden olusan sekilleri tanima
ve 6 alt faktérden, 24 maddeden olusan uzamsal algi
boyutlarinin  model uyumunun saglandigr gordlmustdar.
Sekilleri tanima boyutunda Tabakali Alfa katsayisi 0.65,
uzamsal algi boyutunda .79'dur. Olgut gecerligi kapsaminda
Pearson Korelasyon katsayisi sekilleri tanima icin .48, uzamsal
algricin .40'dir. Calisma sonucunda 5-6 yas cocuklarinin sekilleri
tanima ve uzamsal algilarini degerlendiren gecgerli, guvenilir
sonuglar veren bir 6lcme araci gelistirilmistir.
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Giris

Uzamsal algl, uzayi algilama ile mekan, uzaklik ve nesneler arasindaki
iliskilere dair tanimlamalari temel alarak uzayda bir baska nesneye gore
konum alma ve aralarindaki iliskileri anlama (Dikici, 2002, s. 29);
geometrik sekiller hakkinda bilgi edinmeyi saglamaktir (Smith,
2009/2016). Cocuklar geometriyi, mekansal iliskileri, dlcmeyi kullanarak
cevrelerini anlamlandirabilirler ve &grendikleri mekansal iliskileri
kullanarak c¢evrelerindeki canlilarla, nesnelerle ilgili farkindalik
olusturabilirler. Standart birimler kullanarak nesnenin uzunlugunu,
mekanin alanini ya da hacmini belirlemek olarak tanimlanan élgme de,
mekansal iliskilerin  &grenilmesi surecine destek saglamaktadir
(Bredekamp, 2014/2015, s.424-425). Cocuklarin uzamsal algi becerilerini
kazanmalari ve kullanmalari birbirlerinden farkli surecler izlese de,
cocuklar u¢ yasindan alti yasina kadar once standart konum ve
boyuttaki sekilleri,daha sonra farkl boyutlardaki ve konumlardaki 2B ve
3B sekilleri tanirlar. Yine bu yas araliginda ¢cocuklar altinda ve arkasinda
gibi basit mekanda konum kavramlarina dair farkindaliga sahip
olmaktan, asina olduklari alanlarin basit haritalarini olusturma ve takip
etmeye, mekanda konum kavramlari arasindaki iliskileri kavramaya
dogru gelisim gostermektedirler. (National Association for the
Education of Young Children [NAEYC], 2010). Uzamsal alginin
gelisimiyle birlikte bes yaslarinda mekanda konum kavramlarini ve
belirli noktalari kullanarak yon tarif etmeye baslamaktadirlar (Buldu,
2019; Geist, 2009).

Cocuklarin uzamsal algl ve geometrik dusUncelerinin gelisimi icin
nitelikli cevre ve etkilesim gerekmektedir. Cocuklarin nesnelere
dokunarak, hareket ettirebilecekleri somut yasantilarin olusturulmasi;
uzaklik, sekil, konum icerikli etkinlikler yapilmasi ve surec icerisinde
uzamsal dilin kullanilmasi uzamsal alginin gelisimini destekleyecektir
(Yilmaz ve Akinci Cosgun, 2023). Matematik becerilerinin kazanimini
etkileyen uzamsal alginin  gelisimi  surecinde (Kesicioglu ve
Alisinanoglu, 2019), farkli bayukluklerdeki alanlarda nesnelerle konum
ve yon icerikli dili kullanarak cocuklarin yakinlik kavramlarinin gelisimi
desteklenebilmektedir (Smith, 2009/2016).

Van Hiele (1999) geometrik dusuncenin gelisiminin bes asamada
gerceklestigini belirtmistir. Bu asamalar;

0.Seviye-Gdéz o6nunde canlandirma: Cocuklarin  sekillerin
géruntusune goére siniflama  yaptiklar, tanimladiklari; sekillerin
kenar/kdse gibi dzellikleri ile ilgilenmedikleri, genellikle sekillerin tipik
goérunuslerinin tanindigl en alttaki asamadir. Clements ve Battista
(1992), bu seviyeden 6nce ¢cocuklarin sekilleri ayirt edemedikleri, benzer
sekilleri tanlyamadiklari 6n tanima seviyesinin (prerecognition level)
oldugunu belirtmislerdir.
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1.Seviye-Analiz etme: Sekilleri birkag dzelligine gore taniyabildikleri, bu
ozellikleri ifade edebildikleri, boyut gibi ozelliklere gore siniflandirma
yapabildikleri asamadir.

2.Seviye-Bilgi cikarimi: Seklin &zelliklerine gore akil ydrutebildikleri,
karsilastirma, siniflama, tanimlama yapabildikleri asamadir. Sekilleri
tanimlamada en az 6zellik kullaniimaktadir. Bu donem ilkokul 5. sinif ve
sonrasindaki siniflari kapsamaktadir.

3.Seviye-Sonu¢ c¢lkarma-soyut: Bu asamada sekil hakkinda
tanimlamalar yaparken kanitlarin ve ispat etmenin 6nemi kavranmistir.

4.Seviye-Kesinlik: Son asama olan kesinlik seviyesinde geometri bilim
olarak ele alinmaktadir.

Clements vd. (1999) van Hiele'in belirtmis oldugu gdz onunde
canlandirma seviyesinden once kucuk cocuklarin sekilleri olusturan
ozelliklere dikkat etmedikleri, geometrik sekiller hakkinda henuz yeni
kavram ve iliskiler olusturmaya basladiklari “On tanima seviyesinin”
oldugunu belirtmislerdir.

2000 yilinda “National Council of Teacher Mathematics (NCTM)” (Ulusal
Matematik OJretmenleri Konseyi) tarafindan okul 6ncesi dénemden 12.
sinifa kadar dort duzeyden olusan, “Okul matematigi icin ilkeler ve
standartlar” yayinlanmistir. Bu standartlar icerik standartlari ve surecg
standartlari olmak Uzere ikiye ayrilmaktadir. icerik standartlari sayma ve
islem, cebir, geometri, 6lcme, veri analizi ve olasilik standartlarindan
olusurken; sure¢ standartlari problem ¢ézme, akil yarutme ve ispat,
iletisim, iliskilendirme ve temsillestirme standartlarindan olusmaktadir
(NCTM, 2000). Geometri standardi 2 boyutlu ve 3 boyutlu sekilleri
tanimayi, o6zelliklerini  kavramayi, konum ve uzakhk ile ilgili
tanimlamalari, akil yurdtmeyi ve simetri olusturmayi icermektedir
(NCTM, 2000; Yildirim Haclibrahimoglu, 2019, s. 12-24).

Milli Egitim Bakanhdi (MEB, 2024) Okul Oncesi Egitim Programi’nda da
bilissel gelisim ile ilgili kazanimlar arasinda yer alan “Kazanim 15.
Yer/yéon/konum ile ilgili yonergeleri uygular. Kazanim 16. Geometrik
sekilleri tanir.” uzamsal alginin gelisimini icermektedir. Arnold vd.
(2002), matematigin gelisiminde ogretmenlerin, okul oncesi egitim
programlarinin, yapilan mudahale programlarinin, ebeveyn, okul ve
toplum degiskenlerinin etkili oldugunu belirtmislerdir. Bu dogrultuda
cocugun temel becerilerini etkileyecek tum paydaslarin dizenlenmesi
onem tasimaktadir. Cocuklar i¢in olusturulan fiziksel cevrenin niteligi
kadar, olusturulan ortamda ¢cocuklarin ne yaptiklari da bir diger dnemili
konudur. Ogretmenler oyun zamaninda cocuklari gdézlemlemeli,
geometri 6gretimi icin sureci takip ederek firsatlar yaratmali (Ginsburg
ve digerleri, 2008, s. 6-7), cocuklarin sekiller hakkindaki konusmalarina
donutler verilmeli, “2 u¢genden her zaman 1 kare olusur.” gibi
genelleme hatalarindan uzak durulmalidir (Clements ve Sarama, 2000).
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Cocuklarin  uzamsal algilari ile ilgili g&zlemler yapmal, &lcme
araclarindan elde ettigi verilerle cocuklarin uzamsal algilarini
destekleyici 8grenme surecleri planlamalidir.

Alan yazin incelendiginde erken cocukluk ddnemindeki cocuklarin
uzamsal algi ve geometri becerilerinin sekilleri tanima, sekil olusturma,
simetri, dondurme, zihinde canlandirma, alan olusturma, mekanda
konum gibi farkli alt boyutlarini olcen bircok olcek oldugu
goérulmektedir (Aslan, 2004; Hawes ve digerleri, 2017, Hawes ve digerleri,
2019; ivrendi ve digerleri, 2018; Korkmaz, 2017; Levine ve digerleri, 1999;
Sezer ve GUven, 2016; Tigcl, 2003). Olceklerin bu alt boyutlari icerisinde
barindirma durumu degiskenlik gostermekte, uzamsal algi becerisini
alt boyutlariyla kapsamli sekilde degerlendiren olcek sinirlihgi
bulunmaktadir. Ulusal boyutta uygulanan okul oéncesi egitim
programlarinda yer alan kazanimlar da g6z onunde
bulunduruldugunda cocuklarin uzamsal algiya dair én becerilerini,
ogrenmelerini kapsamli sekilde degerlendirerek 6grenme sureclerini
planlamak amaciyla da kullanilabilecek, kullanisli bir dlcek gelistirilmesi
de olduk¢ca énemlidir. Bu dogrultuda arastirmanin amaci, 5-6 yas
arasindaki cocuklarin uzamsal algl becerisini kapsamli bir sekilde
degerlendiren, gecerli ve guvenilir bir test gelistirmektir.

Yéntem
Arastirmanin Modeli

Arastirmanin yontemi, tarama modelinde yurutulen bir dlcme araci
gelistirme calismasidir. Uzamsal alginin dlctlmesi amaclanan “Erken
Cocukluk Doneminde Uzamsal Algi Testi (EDUAT)"” icin madde havuzu
arastirmacilar tarafindan olusturulmustur. Hacettepe Universitesi
Senatosu Etik Komisyonu'ndan etik onayi ve Milli Egitim Bakanhgi'ndan
arastirma izinleri alinmistir.

Calisma Grubu

Calisma grubunu Denizli il merkezindeki anasiniflari ve anaokullari
icerisinden gonullu katilim saglayan 60-72 ay arasindaki cocuklar
olusturmaktadir. Uzman goéruslerinin ve gerekli izinlerin alinmasi
sonrasinda 10 cocuk ile 6n pilot uygulamasi yapiimistir. Sonrasinda ise
yonergelerde gerekli duzenlemeler yapilmis ve 100 cocuktan pilot
uygulama verileri elde edilmistir. Toplam 499 cocuk ise asil uygulama
verilerini olusturmaktadir.

Tablo 1
Calisma Grubuna Dair Demografik Bilgiler
Demografik Ozellikler n %
Kiz 236 473
Cinsiyet Erkek 263 527
Toplam 499 100
Okur yazar degil 3 0.6
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ilkokul 33 6.6
Ortaokul 48 9.6
) Lise 142 285
Anne Ogrenim Duzeyi On lisans 36 72
Lisans 215 43]
LisansUstu 20 4.0
Cevap vermeyen 2 0.4
Toplam 499 100
iIkokul 46 9.2
Ortaokul 50 10.0
Lise 166 33.3
) On lisans 19 38
Baba Ogrenim Duzeyi Lisans 192 385
Lisansustu 18 36
Cevap vermeyen/vefat 8 1.8
eden
Toplam 499 100
1.Vl 263 527
) 2.Vl 172 345
Okul Oncesi Egitim Alma 3. vl 58 1.6
Yili 4. Yil ve Usti 6 12
Toplam 499 100

Cocuklarin ay ortalamasi 66.23'tur. Tablo Tde yer alan demografik
bilgilere gdre calisma grubundaki cocuklarin %47.3'0 kiz, %52.7'si
erkektir. Cocuklarin annelerinin 6grenim duzeylerine bakildiginda
%0.3'UnuUn okuryazar olmadigi gorulmektedir. Annelerin %6.6's! ilkokul,
%9.6'sl ortaokul, %28.5'i lise, %7.2'si 6n lisans, %431 lisans, %4'U
lisansustu mezunudur. Cocuklarin %0.4'Unun anne &grenim duzeyi
bilgilerine anne-babanin ayri olmasi durumundan dolayl cevap
alinamamistir. Baba 6grenim duzeylerine bakildiginda ise babalarin
9.2'si ilkokul, %10'u ortaokul, %33.3'U lise, %3.8'i 6n lisans, %38.5'i lisans,
%3.6'sl lisansustU mezunudur. Cocuklarin %1.8'inin baba 6grenim duzeyi
bilgilerine anne-babanin ayri olmasi ya da vefat durumundan dolayi
cevap alinamamistir. Son olarak cocuklarin okul 6ncesi egitim alma
yillarina bakildiginda %52.7'sinin ilk yili, %34.5'inin 2. yili, %11.6'sinin 3. yili
ve %1.2'sinin 4. yil ve Ustu oldugu gorulmektedir.

Veri Toplama Aracglari

Veri toplama araclari olarak Demografik Bilgi Formu, Erken Cocukluk
Donemi Uzamsal Algl Testi ile 5-6 Yas Cocuklarina Yonelik Geometri ve
Uzaysal Algi Testi (GUZAL-T) kullaniimistir.

Demografik Bilgi Formu

Calismaya katilan cocuklarin yas, cinsiyet, anne-baba 6grenim duzeyi,
okul éncesi egitim alip almama durumu gibi bilgilerin elde edilmesi
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amaciyla arastirmaci tarafindan olusturulmus, 6gretmenler aracihigiyla
ebeveynlerle paylasiimistir.

Erken Cocukluk D6nemi Uzamsal Algi Testi

Erken Cocukluk Doénemi Uzamsal Algl Testi 5-6 yas arasindaki
cocuklarin uzamsal algi becerilerini degerlendirmeyi amaclamaktadir.
Arastirmacilar tarafindan alan yazin taramasi yapilarak olculmek
istenen uzamsal algl becerisinin niteligi belirlenmis ve tanimlamalari
yapiimis; NCTM'nin ortaya koymus oldugu geometri standardi, MEB
2024 Okul Oncesi Egitim Programi ve alan yazinda yer alan erken
cocukluk dénemindeki cocuklarin uzamsal algi ve geometri becerilerini
degerlendiren dlcekler incelenerek madde havuzu olusturulmustur
(Aslan, 2004; Hawes ve digerleri, 2017; Hawes ve digerleri, 2019; ivrendi
ve digerleri, 2018; Korkmaz, 2017; Levine ve digerleri, 1999; Sezer ve
Guven, 2016; Tigcl, 2003). Madde havuzunun olusturulmasinda
cocuklarin  gelisimsel ozellikleri ve erken c¢ocukluk déneminde
kazanilmasi hedeflenen uzamsal algl becerileri gdz onunde
bulundurulmustur. Madde havuzunda yer alan boyutlar ve maddeler su
sekildedir;

o Sekilleritanima (ST1, $T2, ST3, ST4, ST5, ST6, ST7, $T8, ST9)
Sekillerin 6zelliklerini tanima (SOT1, SOT2, SOT3, SOT4)
Sekilleri olusturma (SOT1, SO2, SO3, SO4)
Mekanda konum (MK1, MK2, MK3, MK4, MK5, MK6, MK7, MK8)
Gorsel algl (golgesini bulma GAl, CA2, GA3, GA4 ve dondurme
GA5, GAb, GA7, GAS8)

e Alan tamamlama (AT1, AT2, AT3, AT4, AT5, ATe, AT7, AT8)

e Simetri (S1,S2, S3, S4, S5, S6, S7).
Madde havuzunun olusturulmasi sonrasinda goérunus gecerligiicin four
alan uzmanindan gorus alinmistir. EDUAT'INn kapsam gecerligiicin Davis
(1992) teknigi kullaniimistir. Buna goére u¢ akademisyen, U¢ doktora
egitimine devam eden okul éncesi 6gretmeni ve U¢ okul oncesi
ogretmeni ile test maddeleri ve dortlu likert (Kesinlikle olgcmuyor-
Kesinlikle olcuyor) kapsam gecerlik formu paylasiimistir. Dokuz uzman
testte yer alan maddeleri ve testin tamaminin kapsam gecerligini
degerlendirmistir.
Testin ilk dokuz maddesiicin ilgili maddeye gdre 0-2, 0-3 ve 0-4 arasinda
puanlama yapilirken; 24 madde 0-1 seklinde puanlanmaktadir. Veriler
sessiz, dikkat dagiticilardan wuzak bir ortamda, cocukla birebir
uygulamadan elde edilmistir.

5-6 Yas Cocuklarina Yonelik Geometri ve Uzaysal Algi Testi (GUZAL-T)

5-6 Yas Cocuklarina Yonelik Geometri ve Uzaysal Algl Testi (CUZAL-T)
kullanilmistir. GUZAL-T, 5-6 yas cocuklarinin geometri ve uzamsal algi
becerilerini degerlendirmek amaciyla ivrendi vd. (2018) tarafindan
gelistirilmistir. 500 cocuktan veri elde edilen test sekil tanima/ ayirt

405



PAUEFD, 64, 400-421 [2025] A. Ogutcen vd. https://doi.org/10.9779/pauefd.1515536

etme, simetri, sekillerin zihinsel gérunumu, sekillerin ozelliklerini
kesfetme olmak Uzere doért boyut ve toplam 24 maddeden
olusmaktadir. Olcekten alinabilecek dustk puan 0, en yuksek puan
40'ur.

Verilerin Analizi

EDUAT kullanilarak elde edilen veriler icin gecerlik ve guvenirlik
analizleri yapilmistir. OlcUt gecerliligi kapsaminda GUZAL-T testi
kullanilarak SPSS 23 paket program ile korelasyon analizi, yordama
gecerliligi icin EDUAT ile GUZAL-T arasinda basit dogrusal regresyon
analizi yapilmistir. Alan yazinda spesifik olarak sekilleri tanima ve
uzamsal alglya dair ayri ayri toplam puan alinan olcme aracinin
bulunmamasi sinirliigindan kaynakli EDUAT Sekilleri Tanima boyutu ile
GUZAL-T Sekilleri Tanima/Ayirt Etme boyutu puanlari arasinda, EDUAT
Uzamsal Algl boyutu ile GUZAL-T Simetri, Sekillerin Zihinsel Géranumu,
Sekillerin Ozelliklerini Kesfetme boyutlarinin toplam puanlari arasinda
korelasyon ve basit dogrusal regresyon analizleri yapilmistir.

Guvenirlik analizlerinde ise testin tum maddeleri icin madde analizleri
(madde guclugu, madde ayirt ediciligi, standart sapma, varyans),
guvenirlik icin Tabakali Alfa hesaplanmistir. Tabakali Alfa katsayisi
maddeleri farkli alt boyutlarda gruplanan testlerin guvenirligini
belirlemede kullanilabilen guvenirlik katsayisidir (Cronbach ve digerleri,
1965, Akt., Osburn, 2000). Yapilan calismalarda faktér yapilari ortaya
konulmus olan uzamsal algi becerisinin faktor yapisinin dogrulanmasi
icin Dogrulayici Faktér Analizi (DFA) yapilmistir. (Tabachnick ve Fidell,
2020).

Bulgular

Arastirma surecinde testin ve maddelerinin kapsam gecerlik kaniti icin
Davis yontemiyle kapsam gecerlik indeksi calismasi yapilmis ve
sonuclar Tablo 2 ve Tablo 3'te verilmistir. Ardindan madde istatistikleri
hesaplanmistir. Bulgularin devaminda ise DFA modellerine, korelasyon
ve regresyon analizlerine yer verilmistir.

Tablo 2
Sekilleri Tanimaya Ait Kapsam Gecgerlik Indeksleri
Madde Kesinlikle Olcmuyor Olcuyor Kesinlikle KGi
Olcmuyor Olcuyor
STI 0 0 1 8 1.00
ST2 0 0 1 8 1.00
ST3 0] 0 1 8 1.00
ST4 0] 0 1 8 1.00
ST5 0] 0 1 8 1.00
ST6 0] 0 1 8 1.00
ST7 0] 0 1 8 1.00
ST8 0] 0 1 8 1.00
ST9 0 0 1 8 1.00
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Tablo 2'de yer alan sekilleri tanimaya dair kapsam gecerlik indeksi
degerlerine bakildiginda, maddelerin kapsam gecerlik indekslerinin
1,00 oldugu gorulmektedir.

Tablo 3
Uzamsal Algiya Ait Kapsam Gecerlik indeksleri
Madde Kesinlikle  Olcmuyor Olcuyor Kesinlikle KGI
Olcmuyor Olcuyor

SOT1 0 0 2 7 1.00
SOT2 0 0] 2 7 1.00
SOT3 0 0] 2 7 1.00
SOT4 0 0 2 7 1.00
SO 0 0 2 7 1.00
SO2 0 0] 2 7 1.00
SO3 0 0] 2 7 1.00
SO4 0 0] 2 7 1.00
MK 0 0] 2 7 1.00
MK2 0 0 0 8 1.00
MK3 0 0 1 8 1.00
MK4 0 0 0 8 1.00
MK5 0 0 1 8 1.00
MKG6 0 0] 1 8 1.00
MK7 0 0 1 8 1.00
MK8 0 0] 1 8 1.00
GAl 0 0] 1 8 1.00
GA2 0 0 1 8 1.00
GA3 0 0 2 7 1.00
GA4 0 0 2 7 1.00
ATI 0 0 1 8 1.00
AT2 0 0 1 8 1.00
AT3 1 1 0] 7 0.78
AT4 1 1 0 7 0.78
AT5 1 0] 0] 8 0.89
AT6 1 0 0 8 0.89
AT7 1 0 0 8 0.89
AT8 0 1 0 8 0.89
GA5S 0 1 3 5 0.89
GAG 0 1 2 6 0.89
GA7 0 0] 4 5 1.00
GA8 0 0] 3 6 1.00
Sl 0 1 2 6 0.89
S2 0 0 2 7 1.00
S3 0 0 2 7 1.00
S4 0 0 2 7 1.00
S5 0 0] 2 7 1.00
S6 0 0] 2 7 1.00
S7 0 0 3 6 1.00
Testin 0 0 2 7 1.00
Tamami

407



PAUEFD, 64, 400-421 [2025] A. Ogutcen vd. https://doi.org/10.9779/pauefd.1515536

Tablo 3'te yer alan uzamsal algilya dair kapsam gecerlik indeksi
degerlerine bakildiginda, maddelerin kapsam gecerlik indeksleri 0.78
ile .00 arasinda degistigi, testin tamami icin madde gecerlik indeksinin
1.00 oldugu gorulmektedir. “MK2" ve “MK4" maddeleri icin bir uzman
gorus bildirmedigi icin ilgili maddelerin kapsam gecerligi 8 uzman
goérusu ile degerlendirilmistir. Davis'e (1992) gdére kapsam gecerlik
indeksi 0.80'den buyUk maddeler madde kapsam gecerligi acisindan
kabul edilmektedir. 0.78, 0.79 degerlerinin de kabul edilebilir degerler
oldugu belirtilmektedir.

Sekilleri tanimaya ait madde istatistikleri Tablo 4'te yer almaktadir.

Tablo 4 .
Sekilleri Tanimaya Ait Madde [statistikleri
Madde Madde Madde Ayirt Standart Varyans
Guclugu Ediciligi Sapma

STI 0.65 0.49 115 1.32
ST2 0.50 0.60 115 1.32
ST3 0.34 0.19 0.68 0.46
ST4 0.46 0.60 115 1.32
ST5 0.53 0.45 0.93 0.86
ST 0.54 0.63 1.27 1.60
ST7 0.43 0.58 1.27 1.61
ST8 0.20 0.37 0.78 0.61
ST9 0.35 0.49 1.34 1.79

Tablo 4te yer alan sekilleri tanimaya dair maddelerin  gucluk
indekslerinin 0.20 ile 0.65 arasinda, madde ayirt edicilik indekslerinin
0.19 ile 0.63 arasinda deger aldigi gdrulmektedir. “ST3" maddesinin
kapsam gecerlik indeksinin 100 olmasi ve uzman goérusu
dogrultusunda, madde duzeltilerek teste alinmasina karar verilmistir.
Nihai durumda “ST1, ST2, ST3, ST4, ST5, STo, ST7, ST8 ve ST9" maddeleri
teste alinmistir.

Uzamsal algilya ait madde istatistikleri Tablo 5'te yer almaktadir.

Tablo 5 .
Uzamsal Algiya Ait Madde Istatistikleri
Madde Madde Madde Ayirt Standart Varyans
Gucglugu Ediciligi Sapma
SOTI 0.35 -0.08 0.48 0.23
SOT2 0.60 0.31 0.49 0.24
SOT3 0.37 -0Mn 0.48 0.24
SOT4 0.61 0.33 0.49 0.24
SO 0.83 0.40 0.37 0.14
SO2 0.52 0.37 0.50 0.25
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Tablo 5 .
Uzamsal Algiya Ait Madde Istatistikleri (devami)
Madde Madde Madde Ayirt Standart Varyans
Gucglugu Ediciligi Sapma

SO3 0.65 0.40 0.48 0.23
SO4 0.54 0.40 0.50 0.25
MK 0.33 0.34 0.47 0.22
MK2 0.6l 0.41 0.49 0.24
MK3 0.98 0.23 0.12 0.01
MK4 0.65 0.38 0.48 0.23
MK5 0.97 0.22 0.14 0.02
MKG6 0.99 0.02 0.06 0.00
MK7 0.95 0.32 0.21 0.04
MK8 0.97 0.29 0.17 0.03
GAl 0.85 0.33 0.36 0.13
GA2 0.80 0.23 0.40 0.16
GA3 0.49 0.32 0.50 0.25
GA4 0.33 0.19 0.47 0.22
AT1 0.91 0.31 0.28 0.08
AT2 0.98 0.16 0.5 0.02
AT3 0.54 0.36 0.50 0.25
AT4 0.47 0.45 0.50 0.25
AT5S 0.16 0.30 0.36 0.13
AT6 0.34 0.32 0.48 0.23
AT7 0.17 0.32 0.37 0.14
AT8 0.65 0.18 0.48 0.23
GA5 0.75 0.22 0.43 0.19
GA6 0.53 0.29 0.50 0.25
GA7 0.62 0.00 0.49 0.24
GA8 0.27 0.18 0.45 0.20

Sl 0.66 0.44 0.47 0.22

S2 0.59 0.46 0.49 0.24

S3 0.58 0.43 0.49 0.24

S4 0.36 0.20 0.48 0.23

S5 0.37 0.29 0.48 0.23

S6 0.38 0.25 0.49 0.24

S7 0.34 0.24 0.48 0.23

Tablo 5'te yer alan uzamsal algiya dair maddelerin guc¢luk indekslerinin
0.16 ile 0.99 arasinda degistigi gdrulmektedir. Madde ayirt edicilik
indekslerine bakildiginda ise -0.08 ile 0.46 arasinda deger aldigi
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sonucuna ulasilmaktadir.  Belirtilen  degerler gdz &dnunde
bulundurularak “SOT1, SOT3, MK3, MK5, MK6, GA2, GA4, AT8, GA5, GA7,
GA8, S4, S6, S7" maddeleri testten cikariimistir. Madde ayirt edicilik
indeksi 0.29 olan “MK8, GA6 ve S5" maddelerinin uzman gérusu
dogrultusunda teste alinmasina karar verilmistir. Nihai durumda “SOT2,
SOT4, SO1, SO2, SO3, SO4, MK1, MK2, MK4, MK7, MK8, GAl, GA3, GAG, AT],
AT3, AT4, AT5, ATe, AT7, S1, S2, S3, S5" maddeleri teste alinmistir.

Madde analizleri sonrasinda alan yazinda daha &énce ortaya konulan
olcme araclarinin faktor yapilari gdz onunde bulundurularak ve
maximum likelihood kestirim yontemi kullanilarak DFA analizi
yapiimistir. EDUAT Sekilleri tanimaya ait DFA modelleri Sekil Tde, uyum
indeksleri Tablo 6'da verilmistir.

Sekil 1
Sekilleri Tanima DFA Modeli

A5

1.05
1
1 1.00 73
1
49 S5T2
2B5Sekilleri ‘A5
Tamma A7 1
e
1.00 4
1" ST4
Sekilleri
Tamma T2
02 1 20
515 Je—(=2)
1.00 ell { 04
r 1.00 1
T6
0 2 -
3BSekilleri 91 1
Tamima B gl ‘_Q
gt
1
1.15 ST8
B1
1
579

CMIN/df:1.973; RMSEA: 044

Tablo 6
Sekilleri Tanima Boyutuna Ait Uyum indeksleri
X2 df x2/df  NFI IFI CFl GFl TLI RMR RMSEA

49.33 25 1.97 089 094 094 0.98 0.91 0.04 0.04
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Tablo 6'da yer alan madde uyum indekslerine gore y2/df (1.97), GFI (0.98),
RMR (0.04), RMSEA (0.04) degerlerinin mukemmel uyum gosterdigi; IFI
(0.94), CFI (0.94) ve TLI (0.91) degerlerinin kabul edilebilir degerlerde; NFI
(0.89) degerinin ise kabul edilebilir uyum araligina oldukg¢a yakin oldugu
gorulmektedir. Kapsam indeksi ve uzman gorusu dogrultusunda teste
dahil edilmesine karar verilen “ST3" maddesi modelden cikarildiginda
GFI (0.98), RMR (0.05) ve RMSEA (0.05) degerlerinin mukemmel uyum
gosterdigi; y2/df (2.30), NFI (0.90), IFI (0.94), CFl (0.94) ve TLI (0.91) ve
degerlerinin kabul edilebilir oldugu gérulmektedir.

EDUAT Uzamsal algiya ait DFA modeli Sekil 2'de, uyum indeksleri Tablo
7'de verilmistir.

$eki| 2
Uzamsal Algiya Ait DFA Modeli
A7
'y ;05
Sekillerin 1.00 &)
Grzllitarini 08 1 )]
€
@ 1 1
' 100 'm ..
il =
Sekilller 4 1?
Olusturma " = 1 '
1.00 = 19
€13
93
.02 19
Alg
75
52
1.36

CMIN/AT1.250; RMSEA..022
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Tablo 7
Uzamsal Algi Boyutuna Ait Uyum indeksleri
X2 df  x2/df  NFI IFI CFlI GFl TLI RMR RMSEA

302.44 242 1.25 0.88 097 097 095 0.97 0.01 0.02

Tablo 7'de yer alan madde uyum indekslerine gore IFI (0.97), CFl (0.97),
GFI(0.95), TLI (0.97), RMR (0.01), RMSEA (0.02) ve x2/df (1.25) dederlerinin
mukemmel uyum goésterdigi; NFI (0.88) degerinin ise kabul edilebilir
uyum araligina oldukc¢a yakin oldugu goérulmektedir.

Olcedin alt boyutlarinin bagimsiz my, iliskili mi oldugunu ve iliskili ise bu
iliskilerin  ne duzeyde oldugunu belirlemek icin korelasyon
analizlerinden yararlaniimistir. Alt dlcekler arasindaki iliskiyi belirlemek
icin hesaplanan korelasyonlar Tablo 8 ve Tablo 9'da verilmistir.

Tablo 8
Sekilleri Tanima ile Alt Boyutlari Arasindaki Korelasyon Katsayilari

Sekilleri Tanima 2B Sekilleri 3B Sekilleri

Toplam Tanima Tanima

Sekilleri Tanima Toplam 1
2B Sekilleri Tanima 807 1
3B Sekilleri Tanima 85" 357 1
**p<0.01

Tablo 8'de sekilleri tanima ile alt boyutlari arasindaki Pearson
korelasyon degerleri yer almaktadir. Sekilleri tanima boyutu ile 2B
sekilleri tanima (r=.80, p<0.01) arasinda ¢cok yuksek ve istatistiksel olarak
manidar iliski; 3B sekilleri tanima (r=.85, p<0.01) ile arasinda ¢cok yuksek
ve istatistiksel olarak manidar iliski bulunmaktadir. 2B sekilleri tanima
ile 3B sekilleri tanima arasinda (r=.35, p<0.01) ise zayIf ve istatistiksel
olarak manidar iliski bulunmaktadir.

Cohen'e (1988) gore R?degeri .0196 kucuk etki, .13 orta etki, .26 buyuk etki
olarak yorumlanmaktadir. Korelasyon katsayisinin etki buyukludgu
olarak degerlendirilmesinde ise r=.10, r’=.01 kucuk, r=.30, r’=.09 orta,
r=250, r’=.25 buyuk etkiyi ifade etmektedir.

Sekilleri tanima boyutu ile 2B sekilleri tanima (r=.80, r’=.64, p<0.01)
arasinda buUyUk duzeyde ve istatistiksel olarak manidar etki; 3B sekilleri
tanima (r’=.72, p<0.01) ile arasinda buUyuk duzeyde ve istatistiksel olarak
manidar etki bulunmaktadir. 2B sekilleri tanima ile 3B sekilleri tanima
arasinda (r’=.12, p<0.01) ise orta duzeyde ve istatistiksel olarak manidar
etki bulunmaktadir.
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Tablo 9
Uzamsal Algi ile Alt Boyutlari Arasindaki Korelasyon Katsayilari
Sekillerin o . ) Alan Uzam-
. . o Sekilleri Mekanda Gorsel ) )
Ozelliklerini Tamam Simetri sal Algi
Olusturma Konum Algi
Tanima -lama Toplam
Sekillerin
Ozelliklerini 1
Tanima
ekilleri
3 18" 1
Olusturma
Mekanda » »
15 24 1
Konum
Gorsel Algi 15" 18" 16" 1
Alan - . . .
14 34 13 19 1
tamamlama
Simetri 17" 24" 19" 217 31 1
Uzamsal Algi . . . - . .
48 .65 53 .50 .67 .62 1
Toplam
**p<0.01

Tablo 9'da uzamsal algi ile alt boyutlari arasindaki Pearson korelasyon
degerleri yer almaktadir. Uzamsal algi ile sekillerin 6zelliklerini tanima
(r=.48, p<0.01), gorsel algl (r=.50, p<0.01) ve mekanda konum (r=.53,
p<0.01) arasinda orta duzeyde ve istatistiksel olarak manidar iliski;
sekilleri olusturma (r=.65, p<0.01), alan tamamlama (r=.67, p<0.01) ve
simetri (r=.62, p<0.01) alt boyutlari ile arasinda yuUksek duzeyde ve
istatistiksel olarak manidar iliski bulunmaktadir. Uzamsal algi ile
sekillerin &zelliklerini tanima (r?=.23, p<0.01), sekilleri olusturma (r?=.42,
p<0.01), mekanda konum (r?=.28, p<0.01), gorsel algi (r?=.25, p<0.01), alan
tamamlama (r’=.45, p<0.01) ve simetri (r’=.38, p<0.01) alt boyutlari
arasinda buyuk duzeyde istatistiksel olarak manidar etki
bulunmaktadir.

Alt dlcekler ve alt dlcekler ile tum dlcek toplam puanlari arasindaki 0,01
duzeyinden istatistiksel olarak manidardir. Ancak alt dlceklerin kendi
aralarindaki korelasyonlar manidar olsa da zayif iliski gdstermektedir.
Alt dlcek puanlari ile toplam test puanlari arasindaki korelasyonlar ise
manidar ve yuksek duzeyde bulunmustur. Bu durum alt dlgeklerin
birbiri ile énemli duzeyde iliskili oldugunu, bu o&lceklerin toplanip
toplam bir puan verilebilecegini ve alt dlceklerin Ust bir genel faktérle
temsil edilebilecegdini gostermektedir.

Korelasyon matrisleri ile boyutlarin arasinda yuksek iliski oldugu
kanitlandiktan sonra testin tamami icin 2. duzey DFA analizi yapmanin
uygun olduguna karar verilmistir. EDUAT'In Sekilleri tanima ve Uzamsal
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algl boyutlarinin yer aldigi, testin tamamina ait DFA modeli Sekil 3'te,
uyum indeksleri Tablo 8'de yer almaktadir.

Sekil 3
Erken Cocukluk Dénemi Uzamsal Algi Testi’nin Tamamina Ait DFA Modeli
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Tablo 10

Erken Cocukluk Dénemi Uzamsal Algi Testi’'nin Tamamina Ait DFA Modeli
Uyum indeksleri

X2 df  x2/df  NFI IFI CFlI GFl TLI RMR RMSEA
628.94 481 1.31 081 095 095 093 094 0.02 0.03

Tablo 10'da yer alan Erken Cocukluk Donemi Uzamsal Algi Testi'nin
tamamina ait uyum indekslerine bakildiginda /IF/ (0.95), GFI (0.93), RMR
(0.02), RMSEA (0.03) ve x2/df (1.31) degerlerinin mUkemmel uyum
gosterdigi; CFl (0.95) ve TLI (0.94) degerlerinin kabul edilebilir uyum
araliginda oldugu; NFI/ (0.81) dederinin ise kabul edilebilir uyum
araliginin altinda oldugu gérulmektedir. Diger uyum indeks degerleri
yeterince yuksek oldugu icin bu durum sorun olarak gorulmemektedir.

Olcut gecerligi icin EDUAT Sekilleri Tanima ve Uzamsal Algi boyutlariile
GUZAL-T Sekilleri Tanima/Ayirt Etme ve GUZAL-T Simetri, Sekillerin
Zihinsel Gorunumd, Sekillerin Ozelliklerini Kesfetme Toplam Puanlari
arasinda yapilan korelasyon analizi yapilmistir. EDUAT'In sekilleri tanima
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ve uzamsal algl olarak ayrilmasi g6z onunde bulundurularak,
korelasyon analizinde GUZAL-T Sekilleri Tanima/Ayirt Etme alt boyutu
ayri, GUZAL-T Simetri, Sekillerin Zihinsel Gorunumu, Sekillerin
Ozelliklerini Kesfetme alt boyutlari toplam puan olarak alinmistir.
EDUAT alt boyutlari ile GUZAL-T alt boyutlari arasindaki iliskiyi
belirlemek icin hesaplanan korelasyonlar Tablo 11'de verilmistir.

Tablo 11
EDUAT ile GUZAL-T Arasindaki Korelasyon Katsayilari

GUZAL-T
Simetri, Sekillerin
Zihinsel
GUZAL-T Gorunumdy,
. Sekillerin
EDUAT EDUAT Sekilleri Ozelliklerini
Sekilleri Uzamsal Tanima/ Kesfetme
Tanima Algi Ayirt Etme  Toplam Puanlari
EDUAT
Sekilleri Tanima 1
EDUAT "
Uzamsal Algi 32 1
GUZAL-T
Sekilleri - -
Tanima/Ayirt 48 46 1
Etme
GUZAL-T
Simetri,
Sekillerin
Zihinsel
Goérunuma, - - -
Sekillerin 27 40 .39 1
Ozelliklerini
Kesfetme
Toplam
Puanlari
**p<0.01

Tablo 1'de EDUAT Sekilleri Tanima Boyutu ile GUZAL-T Sekilleri
Tanima/Ayirt Etme arasindaki korelasyon degerlerine gére orta
duzeyde ve manidar iliski (r=.48, p<0.01); buyuk ve istatistiksel olarak
anlamli etki (r?=.23, p<0.01) bulunmaktadir. EDUAT Uzamsal Algi Boyutu
ile GUZAL-T Simetri, Sekillerin  Zihinsel Goérunumu, Sekillerin
Ozelliklerini  Kesfetme Toplam Puanlari arasindaki korelasyon
degerlerine gore orta duzeyde ve manidar iliski (r=.40, p<0.01); orta ve
istatistiksel olarak manidar etki (r?=.16, p<0.01) bulunmaktadir.
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EDUATIN gUvenirligi icin Sekilleri Tanima ve Uzamsal Algl alt
olceklerinin alt boyutlarina ait Cronbach Alfa katsayilari ve alt olceklere
ait Tabakali Alfa katsayilari hesaplanmistir. Tabakali Alfa katsayisi;

?:1 0}'2(1 —a)

=1-
g 0'9?
formuld ile hesaplanmistir. Buna gore Cronbach Alfa katsayisi 2B
Sekilleri Tanima alt boyutu icin .52, 3B Sekilleri Tanima alt boyutu icin
S54'tar. Sekilleri Tanimaya ait Tabakali Alfa Katsayisinin .65 oldugu
gorulmektedir.

Uzamsal Algi alt 6lceklerinin alt boyutlarina ait Cronbach Alfa katsayilari
ise Sekillerin Ozelliklerini Tanima alt boyutu icin .93, Sekilleri Olusturma
alt boyutu icin .52, Mekanda Konum alt boyutu icin .59, Gorsel Algi alt
boyutuicin .31, Alan Tamamlama alt boyutu icin .50 ve Simetri alt boyutu
icin .58'dir. Uzamsal Algiya ait Tabakali Alfa katsayisinin .79 oldugu
gorulmektedir. Bazi alt boyutlara dair guvenirlik degerlerinin dusuk
olmasi madde sayilarinin az olmasindan kaynaklanmaktadir.

Gelistirilen dlcme aracinin gecgerligini ortaya koymak amaciyla GUZAL-
T Sekilleri Tanima/Ayirt Etme ile EDUAT-Sekilleri Tanima Puanlari ve
EDUAT-Uzamsal Algi ile GUZAL-T Simetri, Sekillerin Zihinsel Géranumu,
Sekillerin  Ozelliklerini Kesfetme Toplam Puanlari arasinda basit
dogrusal regresyon analizi yapiimistir. Olceklerin alt boyutlari arasinda
yapilan regresyon degerleri Tablo 12 ve Tablo 13'te verilmistir.

Tablo 12
GUZAL-T Sekilleri Tanima/Ayirt Etme ile EDUAT-Sekilleri Tanima Puanlari
Arasindaki Basit Dogrusal Regresyon Analizi

Degisken B Std. Er. B t p
GUZAL-T Sekilleri Tanima/Ayirt .63 .05 48 1203 .00
Etme

R 48 R2=.23

F 144777 p=.000*

*p<.01

Tablo 12'ye gbére GUZAL-T Sekilleri Tanima/Ayirt Etme boyutu ile EDUAT-
Sekilleri Tanima boyutu arasinda manidar iliskinin; bdyuk duzeyde ve
istatistiksel olarak manidar etkinin oldugu gorulmektedir (R=.48, R?=.23,
F=144.77, p<.01). GUZAL-T Sekilleri Tanima/Ayirt Etme, EDUAT-Sekilleri
Tanima boyutunu %23 duzeyinde aciklamaktadir. GUZAL-T Sekilleri
Tanima/Ayirt Etme boyutundaki her bir dogru cevabin, EDUAT Sekilleri
Tanima puanini 0.63 puan artirdigi sdylenebilir (p<0.01).

416



PAUEFD, 64, 400-421 [2025] A. Ogutcen vd. https://doi.org/10.9779/pauefd.1515536

Tablo 13
EDUAT-Uzamsal Algi ile GUZAL-T Simetri, Sekillerin Zihinsel Goérunumd,
Sekillerin Ozelliklerini Kesfetme Toplam Puanlari Arasindaki Basit Dogrusal
Regresyon Analizi

Degisken B Std. Er. B t p

GUZAL-T Simetri, Sekillerin .36 04 40 9.84 .00
Zihinsel Gorunumu, Sekillerin
Ozelliklerini Kesfetme Toplam

Puanlari

R 40 R2=16

F 96.88 p=.000*
*p<.01

Tablo 13'e gore EDUAT Uzamsal Algl Boyutu ile GUZAL-T Simetri,
Sekillerin Zihinsel Géranumu, Sekillerin Ozelliklerini Kesfetme Toplam
Puanlariarasinda anlamli bir iliskinin; orta duzeyde ve istatistiksel olarak
manidar etkinin oldugu gérulmektedir (R=.40, R?=16, F=96.88, p<.01).
GUZAL-T Simetri, Sekillerin Zihinsel Gérunumu, Sekillerin Ozelliklerini
Kesfetme Toplam Puanlari, EDUAT Uzamsal Algl Boyutunu %16
duzeyinde aciklamaktadir. GUZAL-T Simetri, Sekillerin  Zihinsel
Gorunumu, Sekillerin Ozelliklerini Kesfetme boyutlarina ait her bir
dogru cevabin, EDUAT-Uzamsal Algl puanini .36 puan artirdigi
soylenebilir (p<0.01).

Sonug, Tartisma ve Oneriler

Bu calismada 5-6 yas arasindaki cocuklarin geometrik sekilleri tanima
ve uzamsal algl becerilerini degerlendiren bir 6lcme araci gelistirilmistir.
Gorunus ve kapsam gecerligi icin uzman goérusleri alinmistir. Testte yer
alan maddelerin ve testin tamaminin kapsam gecerlik indekslerinin
yuksek oldugu sonucuna ulasiimistir. Yapilan madde analizleri (madde
guclugu, madde ayirt ediciligi, standart sapma, varyans) sonrasinda 48
maddeden 15'i testten cikariimistir.

Daha dnce geometrik sekilleri tanima ve uzamsal algiya dair yapilan
farkli calismalarda ortaya konulan faktor yapilari gdz &nunde
bulundurularak, sekilleri tanima ve uzamsal algl boyutlarinin uyum
saglayip saglamadigi 2. duzey DFA analizi ile test edilmistir. Yapilan
analizler sonucunda sekilleri tanima boyutu icin y2/df GFl, RMR ve
RMSEA degerlerinin  mukemmel uyum gosterdigi; IFIl, CFl ve TLI
degerlerinin kabul edilebilir degerlerde; NFI degerinin ise kabul
edilebilir uyum araligina oldukc¢a yakin oldugu goérulmustur. Elde edilen
bulgular sonucunda “2 boyutlu sekilleri tanima” ve “3 boyutlu sekilleri
tanima” olmak Uzere 2 alt faktor ve toplam 9 maddeden olusan sekilleri
tanima boyutuna ait modelin uyum gosterdigi sonucuna ulasiimistir.
Uzamsal algi boyutu icin y2/df, IFl, CFl, GFl, TLI, RMR ve RMSEA
degerlerinin mukemmel uyum gdésterdigi; NFI dederinin ise kabul
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edilebilir uyum araligina oldukc¢a yakin oldugu gérulmustur. Elde edilen

n ou n ou

bulgular “sekillerin ozelliklerini tanima”, “sekilleri olusturma”, “mekanda
konum”, “gorsel algl”, “alan tamamlama” ve “simetri” olmak Uzere 6 alt
faktor ve toplam 24 maddeden olusan uzamsal algl boyutuna ait
modelin uyum gosterdigi sonucunu ortaya koymaktadir. Testin
tamamina dair DFA analizi degerlerine bakildiginda IFl, GFl, RMR,
RMSEA ve y2/df degerlerinin mUkemmel uyum; CF/ ve TLI dederlerinin
kabul edilebilir uyum gosterdigi; NFI degerinin ise kabul edilebilir uyum
araliginin altinda oldugu gorulmustur. Diger uyum indeksi degerlerinin
yeterince yuksek olmasindan dolayr NF/ dederi sorun olarak
goérulmemistir. Elde edilen bulgular dogrultusunda “sekilleri tanima” ve
“uzamsal algl” olmak Uzere 2 boyuttan ve 33 maddeden olusan
EDUAT'In model uyumunun saglandigi sonucuna ulasiimistir. Alan
yazinda yer alan mevcut olceklerin faktor yapilari ile benzerlik gésterdigi
gorulmektedir (Hawes ve digerleri, 2017; ivrendi ve digerleri, 2018;
Korkmaz, 2017; Sezer ve Guven, 2016).

Sekilleri tanima ile alt boyutlari arasinda yapilan korelasyon analizi
sonucunda 2B sekilleri tanima alt boyutuyla arasinda ¢ok yuksek ve
istatistiksel olarak manidar iliski, buyuk duzeyde ve istatistiksel olarak
manidar etki (r=.80, r’=.64, p<0.01); 3B sekilleri tanima alt boyutuyla
arasinda ¢cok yuksek ve istatistiksel olarak manidar iliski, buyuk duzeyde
ve istatistiksel olarak manidar etki (r=.85, r’=.72, p<0.01) bulundugu
goérulmustur. Uzamsal algi ile alt boyutlari arasinda yapilan korelasyon
analizi sonucunda sekillerin 6zelliklerini tanima (r=.48, r’=.23, p<0.01),
gorsel algl (r=.50, r’=.25, p<0.01) ve mekanda konum (r=.53, r’=.28 p<0.01)
alt boyutlariyla arasinda orta duzeyde ve istatistiksel olarak manidar
iliski, bUyUk duzeyde ve istatistiksel olarak manidar etki; sekilleri
olusturma (r=.65, r’=.42, p<0.01), alan tamamlama (r=.67, r’=.45, p<0.01) ve
simetri (r=.62, r’=.38, p<0.01) alt boyutlariyla arasinda yuksek duzeyde ve
istatistiksel olarak manidar iliski, buyUuk duzeyde istatistiksel olarak
manidar etki bulundugu gorulmustur.

Sekilleri tanima boyutundan alinabilecek en dusuk puan O, en yuksek
puan 26; uzamsal algl boyutundan alinabilecek en dusuk puan O, en
yuksek puan 24'tur. Boyutlar kendi icerisinde puanlanmaktadir.

Olcut gecerliligi icin yapilan korelasyon analizlerinde EDUAT Sekilleri
Tanima Boyutu ile GUZAL-T Sekilleri Tanima/Ayirt Etme arasinda orta
duzeyde ve manidar iliski, buyUk ve istatistiksel olarak manidar etki
bulundugu (r=.48, r’=.23 p<0.01); EDUAT Uzamsal Algi Boyutu ile GUZAL-
T Simetri, Sekillerin Zihinsel Gérunumu, Sekillerin Ozelliklerini Kesfetme
Toplam Puanlari arasinda orta duzeyde ve manidar iliski; orta duzeyde
ve istatistiksel olarak manidar etki bulundugu (r=.40, r’=16 p<0.01)
goérulmustur. Yordama gecerliligi icin yapilan regresyon analizinde ise
GUZAL-T Sekilleri Tanima/Ayirt Etme boyutu EDUAT Sekilleri Tanima
boyutunu %23 duzeyinde; GUZAL-T Simetri, Sekillerin  Zihinsel
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Gorunumu, Sekillerin Ozelliklerini Kesfetme Toplam Puanlari EDUAT
Uzamsal Algl boyutunu %16 duzeyinde acikladigr gérulmuastur. Elde
edilen degerler testin gecerliligini kanitlamaktadir.

Testin guvenirligi icin yapilan tabakall alfa hesaplamasi sonucunda
tabakali alfa katsayisinin sekilleri tanima alt boyutu icin .65, uzamsal algi
alt boyutu .79 oldugu gdérulmustur. 0.00=a<0.40 o&lgcegin guvenilir
olmadigini, 0.40<a<0.60 guvenirligin dusuk oldugunu, 0.60=a<0.80
olcegin guvenilir oldugunu, 0.80=<a<1.00 olcegin guvenirliginin yuksek
oldugunu ifade etmektedir (Ozdamar, 2002, Akt., Kilig, 2016). Bu
dogrultuda 6lcegin guvenilir oldugu sonucuna ulasiimistir. Toplam 33
maddeden ve “Sekilleri Tanima” ve “Uzamsal Algi” boyutlarindan olusan
olcme aracini, erken cocukluk egitimi alanindaki arastirmacilar ile
calisma grubu 5-6 yas arasindaki cocuklardan olusan matematik
egitimi alanindaki arastirmacilar kullanarak cocuklarin uzamsal algi
becerilerini degerlendiren arastirmalar yurutebilir; 6gretmenler élgcme
aracindan elde ettigi sonuclar ile cocuklarin sekilleri tanima ve uzamsal
algl becerilerini destekleyecek 6grenme surecleri planlayabilir.

Etik Kurul izin Bilgisi: Bu arastirma, Hacettepe Universitesi Senatosu
Etik Komisyonunun 23/05/2023 tarihli E-35853172-300-00002863244
sayili karari ile alinan izinle yaratalmauastuar.

Yazar Cikar Catismasi Bilgisi: Yazarlarin beyan edecegi bir c¢ikar
catismasi yoktur.

Yazar Katkisi: Yazarlarin tamami, ¢calismanin tum bolumlerine katki
saglamistir.
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Introduction

Spatial perception is the ability to perceive space, to take a position in
space relative to another object and to understand the relationships
between them based on the definitions of space, distance and the
relationships between objects (Dikici, 2002, p. 29), and to learn about
geometric shapes (Smith, 2009/2016). Children can make sense of their
environment by using geometry, spatial relations and measurement,
and they can create awareness about the living things and objects
around them by using the spatial relations they have learnt.
Measurement, which is defined as determining the length of an object,
the area or volume of a space using standard units, also supports the
process of learning spatial relations (Bredekamp, 2014/2015, pp. 424-
425). Although children's acquisition and use of spatial perception skills
follow different processes, from three to six years of age, children first
recognize shapes of standard size and position, and then 2D and 3D
shapes of different sizes and positions. Also in this age range, children
develop from having awareness of simple spatial location concepts
such as under and behind, to creating and following simple maps of
familiar areas, to understanding the relationships between spatial
location concepts (National Association for the Education of Young
Children [NAEYC], 2010). With the development of spatial perception,
they begin to describe directions using spatial location concepts and
specific points at the age of five (Buldu, 2019; Geist, 2009).

Qualified environment and interaction are required for the
development of children's spatial perception and geometric thinking.
Creating concrete experiences where children can touch and move
objects, doing activities involving distance, shape and location, and
using spatial language in the process will support the development of
spatial perception (Yilmaz & Akinci Cosgun, 2023). In the process of the
development of spatial perception, which affects the acquisition of
mathematical skills (Kesicioglu & Alisinanoglu, 2019), the development
of children's concepts of proximity can be supported by using location
and directional language with objects in areas of different sizes (Smith,
2009/2016).

Van Hiele (1999) stated that the development of geometric thinking
takes place in five stages. These stages are:

Level O - Visualization: This is the lowest level in which children classify
and identify shapes according to their appearance; they are not
interested in features of shapes such as edges/corners; and they
generally recognize the typical appearance of shapes. Clements and
Battista (1992) stated that before this level, there is a pre-recognition
level in which children cannot distinguish shapes and cannot recognize
similar shapes.
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Level 1-Analysis: This is the stage where they can recognize shapes
according to several features, express these features, and classify them
according to features such as size.

Level 2 — Abstraction: This is the stage where they can reason, compare,
classify and define according to the characteristics of the shape. The
fewest features are used in defining shapes. This period covers the 5th
grade of primary school and the following grades.

Level 3-Deduction: At this stage, the importance of evidence and proofs
in making definitions about the shape is understood.

Level 4-Rigor: At the final level of certainty, geometry is treated as a
science.

Clements et al. (1999) stated that before the visualization level specified
by van Hiele, there is a “pre-recognition level” in which young children
do not pay attention to the features that make up the shapes and they
are just beginning to form new concepts and relationships about
geometric shapes.

In 2000, the National Council of Teachers of Mathematics (NCTM)
published “Principles and Standards for School Mathematics”, which
consists of four levels from preschool to 12th grade. These standards are
divided into two parts: content standards and process standards.
Content standards consist of counting and operations, algebra,
geometry, measurement, data analysis and probability standards, while
process standards consist of problem solving, reasoning and proof,
communication, association and representation standards (NCTM,
2000). The geometry standard includes recognizing 2 dimensional and
3 dimensional shapes, comprehending their properties, defining
position and distance, reasoning, and creating symmetry (NCTM, 2000;
Yildirim Hacilibrahimoglu, 2019, p.12-24).

In the Ministry of National Education (MoNE, 2024) Preschool Education
Program, among the acquisitions related to cognitive development,
“Outcome 15. Applies instructions related to place/direction/location.,
Outcome 16. Recognizes geometric shapes.” includes the development
of spatial perception. Arnold et al. (2002) stated that teachers, preschool
education programs, intervention programs, parent, school and
community variables are effective in the development of mathematics.
In this direction, it is important to organize all stakeholders that will
affect children's basic skills. In addition to the quality of the physical
environment created for children, what children do in this environment
is another important issue. Teachers should observe children during
playtime, create opportunities for geometry teaching by following the
process (Ginsburg et al, 2008, pp. 6-7), give feedback to children's
conversations about shapes, and avoid generalization errors such as “2
triangles always form 1square” (Clements & Sarama, 2000). They should
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make observations about children's spatial perceptions and plan
learning processes that support children's spatial perceptions with the
data obtained from measurement tools.

When the literature is investigated, it is seen that there are many scales
that measure different sub-dimensions of early childhood children's
spatial perception and geometry skills such as shape recognition, shape
formation, symmetry, rotation, mental visualization, area formation,
and location in space (Aslan, 2004; Hawes et al., 2017; Hawes et al., 2019;
Ivrendi et al., 2018; Korkmaz, 2017; Levine et al., 1999; Sezer & Guven, 2016;
Tigcl, 2003). The extent to which the scales include these sub-
dimensions varies, and there is a Ilimitation of scales that
comprehensively evaluate spatial perception skills with their sub-
dimensions. Considering the achievements in the preschool education
programmes implemented nationally, it is also very important to
develop a useful scale that can be used to plan learning processes by
comprehensively evaluating children's preliminary skills and learning
about spatial perception. Accordingly, the aim of the study was to
develop a valid and reliable test that comprehensively assesses the
spatial perception skills of children aged 5-6 years.

Method
Research Design

The study employs a measurement tool development approach,
utilising a survey model for data collection. The item pool for the “Spatial
Perception Test in Early Childhood (EDUAT)", which aims to measure
spatial perception, was created by the researchers. Ethical approval was
obtained from the Hacettepe University Senate Ethics Commission and
research permissions were obtained from the Ministry of National
Education.

Participants

The study group consists of children between the ages of 60-72 months
who voluntarily participated in kindergartens and preschools in the city
centre of Denizli. After obtaining expert opinions and necessary
permissions, a pre-pilot practice was conducted with 10 children.
Afterwards, necessary arrangements were made in the instructions and
pilot application data were obtained from 100 children. A total of 499
children constitute the actual data for the study.

Table 1
Demographic Information of the Participants
Demographic n %
Characteristics
Girl 236 473
Gender Boy 263 52.7
Total 499 100
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llliterate 3 0.6
Primary school 33 6.6
Secondary school 48 9.6
High school 142 28.5
Mother's Education Level Associate degree 36 )
Undergraduate degree 215 43]
Graduate degree 20 4.0
Unresponsive 2 0.4
Total 499 100
Primary school 46 9.2
Secondary school 50 10.0
High school 166 33.3
Associate degree 19 3.8
Father’s Education Level Undergraduate degree 192 385
Graduate degree 18 36
Unresponsive/decedent 8 1.8
Total 499 100
Ist year 263 527
Years of participation in 2nd year 172 345
preschool education 3rd year 58 1.6
4th year or more 6 1.2
Total 499 100

The mean age of the children was 66.23 months. According to the
demographic information in Table 1, 47.3% of the children in the study
group were girls and 52.7% were boys. When the education levels of the
mothers of the children are analyzed, it is seen that 0.3% of them are
illiterate. Of the mothers, 6.6% were primary school graduates, 9.6%
were secondary school graduates, 28.5% were high school graduates,
7.2% were associate degree graduates, 43.1% were bachelor's degree
graduates, and 4% were graduate degree graduates. The mother's
education level of 0.4% of the children could not be answered due to
the separation of the parents. Regarding the fathers' education levels,
9.2% of the fathers graduated from primary school, 10% from secondary
school, 33.3% from high school, 3.8% from associate degree, 38.5% from
undergraduate degree, and 3.6% from graduate degree. The father's
education level of 1.8% of the children could not be answered because
their parents were separated or deceased. Finally, when the years of
children's participation in preschool education are analysed, it is seen
that 52.7% of the children received preschool education in the first year,
34.5% in the second year, 11.6% in the third year, and 1.2% in the fourth
year or more.
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Data Collection Tools

Demographic Information Form, Early Childhood Spatial Perception
Test and Geometry and Spatial Perception Test for 5-6-Year-Old
Children (GUZAL-T) were used as data collection tools.

Demographic Information Form

Demographic information form was prepared by the researcher and
shared with parents through teachers in order to obtain information
such as age, gender, parental education level, and whether the children
participating in the study received preschool education or not.

Early Childhood Spatial Perception Test

The Early Childhood Spatial Perception Test aims to assess the spatial
perception skills of children aged 5-6 years. The nature of the spatial
perception skill to be measured was determined, and definitions were
made by the researchers by reviewing the literature; an item pool was
created by examining the geometry standard set forth by NCTM, the
MEB 2024 Preschool Education Program, and the scales in the
literature that assess the spatial perception and geometry skills of
children in early childhood (Aslan, 2004; Hawes et al., 2017; Hawes et al,,
2019; Ivrendi et al., 2018; Korkmaz, 2017; Levine et al., 1999; Sezer & Guven,
2016; Tigcl, 2003). In the preparation of the item pool, the developmental
characteristics of children and the spatial perception skills aimed to be
acquired in early childhood were taken into consideration. The
dimensions and items in the item pool are;
Shape recognition (SR1, SR2, SR3, SR4, SR5, SR6, SR7, SR8, SR9)
Recognizing the properties of shapes (RPS1, RPS2, RPS3, RPS4)
Forming shapes (FS1, FS2, FS3, FS4)
Location in space (LS1, LS2, LS3, LS4, LS5, LS6, LS7, LS8)
Visual perception (find shadow VP1, VP2, VP3, VP4 and rotate VP5,
VPo, VP7,VP8)

e Area completion (AC1, AC2, AC3, AC4, AC5, ACo, AC7, AC8)

e Symmetry (S1, S2, S3, S4, S5, S6, S7).
After the preparation of the item pool, four field experts were consulted
for face validity. Davis (1992) technique was used for the content validity
of EDUAT. Accordingly, the test items and the four-point Likert scale
(Definitely does not measure - Definitely measures) content validity
form were shared with three academicians, three preschool teachers
continuing their doctoral education and three preschool teachers. Nine
experts evaluated the items in the test and the content validity of the
entire test.
While the first nine items of the test were scored between 0-2, 0-3 and
0-4 according to the relevant item, 24 items were scored as O-1. The data
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were obtained in a quiet, distraction-free environment, one-on-one
with the children.

Geometry and Spatial Perception Test for 5-6-Year-Old Children
(GUZAL-T)

Geometry and Spatial Perception Test for 5-6-Year-Old Children
(GUZAL-T) was used. GUZAL-T was developed by Ivrendi et al. (2018) to
assess the geometry and spatial perception skills of 5-6-year-old
children. Data were obtained from 500 children and the test consists of
four dimensions (recognition of shapes, symmetry, mental
appearances of shapes, and finding out features of shapes) and 24
items in total. The lowest score that can be obtained from the scale is O
and the highest score is 40.

Data Analysis

Validity and reliability analyses were conducted for the data obtained
by using EDUAT. Within the scope of criterion validity, correlation
analysis was conducted with SPSS 23 package program using the
GUZAL-T test, and simple linear regression analysis was conducted
between EDUAT and GUZAL-T for predictive validity. Correlation and
simple linear regression analyses were conducted between the EDUAT
Shapes Recognition dimension and the GUZAL-T Recognition of
Shapes dimension scores, and between the EDUAT Spatial Perception
dimension and the GUZAL-T Symmetry, Mental Appearances of Shapes,
and Finding out Features of Shapes dimension scores due to the
limitation that there is no measurement tool in the literature that
specifically takes separate total scores for shape recognition and spatial
perception.

In the reliability analyses, item analyses (item difficulty, item
discrimination, standard deviation, variance) for all items of the test and
Stratified Alpha for reliability were calculated. Stratified Alpha
coefficient is a reliability coefficient that can be used to determine the
reliability of tests whose items are grouped in different sub-dimensions
(Cronbach et al, 1965, cited in Osburn, 2000). Confirmatory Factor
Analysis (CFA) was conducted to verify the factor structure of the spatial
perception skill, whose factor structures were revealed in the studies
(Tabachnick & Fidell, 2020).

Findings

In the research process, a content validity index study was conducted
with the Davis method to prove the content validity of the test and its
items, and the results are given in Table 2 and Table 3. Then, item
statistics were calculated. In the rest of the findings, CFA models,
correlation and regression analyses are presented.
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Table 2
Content Validity indices for Shape Recognition
ltem Definitely Does not Measures  Definitely CVI
does not measure measures
measure
SR1 0 0 1 8 1.00
SR2 0 0 1 8 1.00
SR3 0 0 1 8 1.00
SR4 0 0 1 8 1.00
SR5 0 0] 1 8 1.00
SR6 0 0 1 8 1.00
SR7 0 0 1 8 1.00
SR8 0 0] 1 8 1.00
SR9 0 0 1 8 1.00

When the content validity index values for shape recognition in Table 2
examined, it is seen that the content validity indices of the items are 1.00.

are

Table 3
Content Validity Indices for Spatial Perception
ltem Definitely Does not Measures  Definitely CVI
does not measure measures
measure
RPSI 0 0 2 7 1.00
RPS2 0 0 2 7 1.00
RPS3 0 0 2 7 1.00
RPS4 0 0 2 7 1.00
FSI 0 0] 2 7 1.00
FS2 0 0] 2 7 1.00
FS3 0 0] 2 7 1.00
FS4 0 0 2 7 1.00
LS1 0 0 2 7 1.00
LS2 0 0 0 8 1.00
LS3 0 0 1 8 1.00
LS4 0 0] 0 8 1.00
LS5 0 0] 1 8 1.00
LS6 0 0] 1 8 1.00
LS7 0 0] 1 8 1.00
LS8 0 0 1 8 1.00
VPI 0 0 1 8 1.00
VP2 0 0 1 8 1.00
VP3 0 0 2 7 1.00
VP4 0 0 2 7 1.00
ACI 0 0] 1 8 1.00
AC2 0 0] 1 8 1.00
AC3 1 1 0 7 0.78
AC4 1 1 0 7 0.78
AC5 1 0 0 8 0.89
AC6 1 0 0 8 0.89
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Table 3
Content Validity indices for Spatial Perception (continued)
ltem Definitely Does not Measures  Definitely CVI
does not measure measures
measure
AC7 1 0 0 8 0.89
AC8 0 1 0 8 0.89
VP5 0 1 3 5 0.89
VPG 0 1 2 6 0.89
VP7 0 0] 4 5 1.00
VP8 0 0 3 6 1.00
Sl 0 1 2 6 0.89
S2 0 0] 2 7 1.00
S3 0 0] 2 7 1.00
S4 0 0 2 7 1.00
S5 0 0 2 7 1.00
S6 0 0 2 7 1.00
S7 0 0 3 6 1.00
Total 0 0 2 7 1.00

When the content validity index values for spatial perception in Table 3
are examined, it is seen that the content validity indices of the items
vary between 0.78 and 1.00, and the item validity index for the entire test
is 1.00. Since one expert did not give an opinion for the items “LS2” and
“LS4", the content validity of the related items was evaluated with 8
expert opinions. According to Davis (1992), items with a content validity
index greater than 0.80 are accepted in terms of item content validity.
Values of 0.78 and 0.79 are also considered acceptable.

ltem statistics for shape recognition are presented in Table 4.

Table 4
Item Statistics for Shape Recognition
ltem ltem Standard
ltem Difficulty Discrimination Deviation Variance
Index Index
SRI1 0.65 0.49 115 1.32
SR2 0.50 0.60 1.15 1.32
SR3 0.34 0.19 0.68 0.46
SR4 0.46 0.60 1.15 1.32
SR5 0.53 0.45 0.93 0.86
SR6 0.54 0.63 1.27 1.60
SR7 0.43 0.58 1.27 1.61
SR8 0.20 0.37 0.78 0.61
SR9 0.35 0.49 1.34 1.79
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In Table 4, it is seen that the difficulty indices of the items related to
shape recognition in the test are between 0.20 and 0.65, and the item
discrimination indices are between 0.19 and 0.63. Since the content
validity index of the item “SR3” was 1.00 and in line with the expert
opinion, it was decided to include it in the test by correcting the item.
In the final situation, the items “SR1, SR2, SR3, SR4, SR5, SR6, SR7, SR8
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and SR9" were included in the test.

ltem statistics for spatial perception are given in Table 5.
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Table 5
Item Statistics for Spatial Perception
ltem ltem Standard
ltem Difficulty Discrimination Deviation Variance
Index Index
RPSI 0.35 -0.08 048 0.23
RPS2 0.60 0.31 0.49 0.24
RPS3 0.37 -0.11 048 0.24
RPS4 0.61 0.33 0.49 0.24
FSI 0.83 0.40 0.37 0.14
FS2 0.52 0.37 0.50 0.25
FS3 0.65 0.40 0.48 0.23
FS4 0.54 0.40 0.50 0.25
LS 0.33 0.34 0.47 0.22
LS2 0.61 0.41 0.49 0.24
LS3 0.98 0.23 012 0.01
LS4 0.65 0.38 0.48 0.23
LS5 0.97 0.22 014 0.02
LS6 0.99 0.02 0.06 0.00
LS7 0.95 0.32 0.21 0.04
LS8 0.97 0.29 0.17 0.03
VP1 0.85 0.33 0.36 0.13
VP2 0.80 0.23 0.40 0.16
VP3 0.49 0.32 0.50 0.25
VP4 0.33 0.19 0.47 0.22
AC1 0.91 0.31 0.28 0.08
AC2 0.98 0.16 015 0.02
AC3 0.54 0.36 0.50 0.25
AC4 0.47 0.45 0.50 0.25
AC5 0.16 0.30 0.36 0.13
AC6 0.34 0.32 048 0.23
AC7 0.17 0.32 0.37 0.14
AC8 0.65 0.18 0.48 0.23
VPS5 0.75 0.22 0.43 019
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Table 5
Item Statistics for Spatial Perception (continued)
ltem [tem Standard
[tem Difficulty Discrimination Deviation Variance
Index Index
VP6 0.53 0.29 0.50 0.25
VP7 0.62 0.00 0.49 0.24
VP8 0.27 0.18 0.45 0.20
S1 0.66 0.44 0.47 0.22
s2 0.59 0.46 0.49 0.24
S3 0.58 0.43 0.49 0.24
S4 0.36 0.20 0.48 0.23
S5 0.37 0.29 0.48 0.23
S6 0.38 0.25 0.49 0.24
s7 0.34 0.24 048 0.23

It is seen that the difficulty indices of the items related to spatial
perception in Table 5 vary between 0.16 and 0.99. When the item
discrimination indices are analyzed, it is concluded that they range
between -0.08 and 0.46. Considering these values, the items “RPS],
RPS3, LS3, LS5, LS6, VP2, VP4, ACS8, VP5, VP7, VP8, S4, S6, S7" were
removed from the test. It was decided to include “LS8, VP6 and S5”
items with an item discrimination index of 0.29 in the test in line with
the expert opinion. In the final situation, “RPS2, RPS4, FS1, FS2, FS3, FS4,
LS1, LS2, LS4, LS7, LS8, VP1, VP3, VP6, AC1, AC3, AC4, AC5, ACo6, AC7, S1,S2,
S3, S5” items were included in the test.

After the item analyses, CFA analysis was conducted by considering the
factor structures of the measurement tools previously presented in the
literature and using the maximum likelihood estimation method. The
CFA models of EDUAT Shapes Recognition are given in Figure 1and the
fit indices are given in Table 6.
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Figure 1
Shape Recognition CFA Model
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Table 6
Fit Indices for Shape Recognition Dimension
X2 df x2/df NFI IFI CFlI GFlI TLI RMR RMSEA
4933 25 1.97 089 094 094 098 091 0.04 0.04

According to the item fit indices in Table 6, it is seen that y2/df (1.97), GFI
(0.98), RMR (0.04), RMSEA (0.04) values show perfect fit; IFI (0.94), CFI
(0.94) and TL/ (0.91) values are at acceptable values; and NF/ (0.89) value
is very close to the acceptable fit range. When the “RS3" item, which
was decided to be included in the test in line with the content index and
expert opinion, was excluded from the model, GF/ (0.98), RMR (0.05) and
RMSEA (0.05) values showed perfect fit; y2/df (2.30), NFI (0.90), IFI (0.94),
CFI (0.94) and TLI (0.91) and values were acceptable.

EDUAT CFA model of spatial perception is given in Figure 2 and fit

indices are given in Table 7.
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Figure 2
CFA Model for Spatial Perception
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Table 7
Fit indices for the Spatial Perception Dimension
X2 df  x2/df  NFI IFI CFlI GFl TLI RMR RMSEA

30244 242 125 088 097 097 095 097 0.01 0.02

According to the item fit indices in Table 7, IFI (0.97), CFI (0.97), GFI (0.95),
TLI (0.97), RMR (0.01), RMSEA (0.02) and x2/df (1.25) values show a perfect
fit, while NFI (0.88) is very close to the acceptable fit range.
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Correlation analyses were used to determine whether the subscales of
the scale were independent or related, and if so, at what level. The
correlations calculated to determine the relationship between the
subscales are given in Table 8 and Table 9.

Table 8
Correlation Coefficients between Shape Recognition and its Sub-
Dimensions

Shape
Recognition 2D Shape 3D Shape
Total Recognition Recognition
Shape Recognition Total 1
2D Shape Recognition 80" 1
3D Shape Recognition 85”7 35”7 1

*p<0.01

Table 8 shows the Pearson correlation values between and its sub-
dimensions. There is a very high and statistically significant correlation
between the dimension of shape recognition and 2D shape recognition
(r=.80, p<0.01), and a very high and statistically significant correlation
between 3D shape recognition (r=.85, p<0.01). There is a weak and
statistically significant relationship between 2D shape recognition and
3D shape recognition (r=.35, p<0.01).

According to Cohen (1988), R? value is interpreted as .0196 small effect,
13 medium effect, .26 large effect. In the evaluation of the correlation
coefficient as effect size, r=.10, r’=.01 indicates a small effect, r=.30, r’=.09
indicates a medium effect, r=.50, r’=.25 indicates a large effect.

There is a large and statistically significant effect between the
dimension of shape recognition and 2D shape recognition (r=.80, r’=.64,
p<0.01),and a large and statistically significant effect between 3D shape
recognition (r?=.72, p<0.01). There is a moderate and statistically
significant effect between 2D shape recognition and 3D shape
recognition (r?=.12, p<0.01).

Table 9
Correlation Coefficients between Spatial Perception and its Sub-Dimensions

Recognizing

) ) Area Spatial
the Forming ) Visual )
) Location Com- Perception
properties of shapes Percep- ]
in Space ) pletion Symmetry Total
shapes tion

Recognizing
the
properties
of shapes
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Forming "
18 1
shapes
Location " »
. 15 24 1
in Space
Visual . - .
. 15 18 16 1
Perception
Area w " " "
. 14 34 13 19 1
Completion
Symmetry a77 24" 197 217 31 1
Spatial
Perception 48" 65" 53" 507 67" 62" 1
Total
**p<0.01

Table 9 shows the Pearson correlation values between spatial
perception and its sub-dimensions. There is a moderate and statistically
significant relationship between spatial perception and the
recognizing the properties of shapes (r=.48, p<0.01), visual perception
(r=.50, p<0.01) and location in space (r=.53, p<0.01); there is a high and
statistically significant relationship between the sub-dimensions of
forming shapes (r=.65, p<0.01), area completion (r=.67, p<0.01) and
symmetry (r=.62, p<0.01). There is a large and statistically significant
effect between spatial perception and the sub-dimensions of
recognizing the properties of shapes (r’=.23, p<0.01), forming shapes
(r’=.42, p<0.01), location in space (r?=.28, p<0.01), visual perception (r’=.25,
p<0.01), area completion (r?=.45, p<0.01) and symmetry (r?=.38, p<0.01).

The correlations between the subscales and the total scores of the
subscales and the whole scale are statistically significant at the 0.01
level. However, the correlations between the subscales themselves,
although significant, show a weak relationship. The correlations
between subscale scores and total test scores were found to be
significant and high. This shows that the subscales are significantly
related to each other, that these scales can be summed up and given a
total score, and that the subscales can be represented by an upper
general factor.

After proving that there was a high correlation between the correlation
matrices and the dimensions, it was decided that it was appropriate to
conduct a level 2 CFA analysis for the entire test. The CFA model of the
entire test, which includes EDUAT's Shape recognition and Spatial
perception dimensions, is presented in Figure 3 and the fit indices are
presented in Table 8.

414



PUJE, 64, 400-421 [2025] A. Ogutcen et al. https://doi.org/10.9779/pauefd. 1515536

Figure 3
CFA Model for the Complete Early Childhood Spatial Perception Test
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Table 10
CFA Model Fit Indices for the Whole Early Childhood Spatial Perception Test
X2 df x2/df NFI IFI CFI GFl TLI RMR RMSEA

62894 48] 1.31 0.81 0.95 0.95 0.93 0.94 0.02 0.03

When the fit indices of the entire Early Childhood Spatial Perception
Test in Table 10 are examined, it is seen that /Fl (0.95), GFI (0.93), RMR
(0.02), RMSEA (0.03) and x2/df (1.31) values show perfect fit; CF/ (0.95) and
TLI (0.94) values are in the acceptable fit range; NF/ (0.81) value is below
the acceptable fit range. Since the other fit index values are high
enough, this is not considered as a problem.

For criterion validity, a correlation analysis was conducted between the
EDUAT Shapes Recognition and Spatial Perception dimensions and the
GUZAL-T Recognition of Shapes and GUZAL-T Symmetry, Mental
Appearances of Shapes, and Finding out Features of Shapes Total
Scores. Considering that the EDUAT was divided into shape recognition
and spatial perception, in the correlation analysis, the GUZAL-T
Recognition of Shapes sub-dimension was taken separately, and the
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GUZAL-T Symmetry, Mental Appearances of Shapes, and Finding out
Features of Shapes sub-dimensions were taken as total scores. The
correlations calculated to determine the relationship between EDUAT
sub-dimensions and GUZAL-T sub-dimensions are given in Table 11.

Table 1
Correlation Coefficients between EDUAT and GUZAL-T
GUZAL-T
EDUAT Symmetry, Mental
Shape EDUAT GUZAL-T Appearances of
o i o Shapes, and Finding
Recognitio Spatial Recognition out Features of
n Perception of Shapes Shapes Total Scores
EDUAT
Shape Recognition 1
EDUAT .
Spatial Perception 32 1
GUZAL-T
Recognition of 48" 467 1
Shapes
GUZAL-T

Symmetry, Mental
Appearances of
Shapes, and Finding 277 40" 397 1
out Features of
Shapes Total Scores

**p<0.01

According to the correlation values between EDUAT Shape Recognition
Dimension and GUZAL-T Recognition of Shapes in Table 11, there is a
moderate and significant relationship (r=.48, p<0.01) and a large and
statistically significant effect (r’=.23, p<0.01). According to the
correlation values between EDUAT Spatial Perception Dimension and
GUZAL-T Symmetry, Mental Appearances of Shapes, and Finding out
Features of Shapes Total Scores, there is a moderate and significant
relationship (r=.40, p<0.01) and a moderate and statistically significant
effect (r?=.16, p<0.01).

For the reliability of the EDUAT, Cronbach's Alpha coefficients of the
subscales of Shape Recognition and Spatial Perception and Stratified
Alpha coefficients of the subscales were calculated. Stratified Alpha
coefficient;

?:1 sz(l — ;)

0%

a;=1-—

was calculated with the formula. Accordingly, Cronbach's alpha
coefficient was .52 for the 2D Shape Recognition sub-dimension and .54
for the 3D Shape Recognition sub-dimension. It is seen that the
Stratified Alpha Coefficient for Shape Recognition is .65.
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The Cronbach's alpha coefficients of the sub-dimensions of the Spatial
Perception subscales are .93 for the Recognizing the Properties of
Shapes sub-dimension, .52 for the Forming Shapes sub-dimension, .59
for the Location in Space sub-dimension, .31 for the Visual Perception
sub-dimension, .50 for the Area Completion sub-dimension and .58 for
the Symmetry sub-dimension. The Stratified Alpha coefficient for
Spatial Perception is .79. The low reliability values for some sub-
dimensions are due to the low number of items.

To calculate the validity of the developed measurement tool, simple
linear regression analysis was performed between GUZAL-T
Recognition of Shapes and EDUAT-Shape Recognition Scores, and
between EDUAT-Spatial Perception and GUZAL-T Symmetry, Mental
Appearances of Shapes, and Finding out Features of Shapes Total
Scores. The regression values between the sub-dimensions of the scales
are given in Table 12 and Table 13.

Table 12
Simple Linear Regression Analysis between GUZAL-T Recognition of Shapes
and EDUAT-Shape Recognition Scores

Variable B Std. Er. B t o]
GUZAL-T Recognition of Shapes .63 .05 48 1203 .00
R 48 R2=.23
F 144777 p=.000*

*p<.01

According to Table 12, it is seen that there is a significant relationship
between the dimension of GUZAL-T Recognition of Shapes and the
dimension of EDUAT-Shape Recognition, and there is a large and
statistically significant effect (R=.48, R?=.23, F=144.77, p<.01). GUZAL-T
Recognition of Shapes explains the EDUAT-Shapes Recognition
dimension at a level of 23%. It can be said that each correct answer in
the GUZAL-T Recognition of Shapes dimension increases the EDUAT-
Shape Recognition score by 0.63 points (p<0.01).

Table 13

Simple Linear Regression Analysis between EDUAT-Spatial Perception and
GUZAL-T Symmetry, Mental Appearances of Shapes, and Finding out
Features of Shapes Total Scores

Variable B Std. Er. B t o)

GUZAL-T Symmetry, Mental 36 04 40 984 .00
Appearances of Shapes, and Finding out
Features of Shapes Total Scores

R 40 R2=16
F 96.88 p=.000*
*p<.01
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According to Table 13, it is seen that there is a significant relationship
between the EDUAT Spatial Perception Dimension and the GUZAL-T
Symmetry, Mental Appearances of Shapes, and Finding out Features of
Shapes Total Scores; there is a moderate and statistically significant
effect (R=.40, R?=16, F=96.88, p<.0l). GUZAL-T Symmetry, Mental
Appearances of Shapes, and Finding out Features of Shapes Total
Scores explain the EDUAT Spatial Perception Dimension at a level of
16%. It can be said that each correct answer of GUZAL-T Symmetry,
Mental Appearances of Shapes, and Finding out Features of Shapes
Total Scores dimensions increased the EDUAT-Spatial Perception score
by .36 points (p<0.01).

Discussion, Conclusion, and Suggestions

In this study, a measurement tool was developed to assess the
geometric shape recognition and spatial perception skills of 5-6-year-
old children. Expert opinions were taken for face and content validity. It
was concluded that the content validity indices of the items in the test
and the entire test were high. After the item analysis (item difficulty,
item discrimination, standard deviation, variance), 15 of the 48 items
were removed from the test.

Considering the factor structures revealed in different previous studies
on geometric shape recognition and spatial perception, the fit of the
shape recognition and spatial perception dimensions was tested with a
2nd level CFA analysis. As a result of the analyses, it was observed that
x2/df, GFl, RMR and RMSEA values for the shape recognition dimension
showed perfect fit; IFIl, CFl and TL/ values were at acceptable values; and
NFI value was very close to the acceptable fit range. As a result of the
findings obtained, it was concluded that the model of the shape
recognition dimension, which consists of 2 sub-factors, namely “2-
dimensional shape recognition” and “3-dimensional shape
recognition”, and a total of 9 items, showed good fit. For the spatial
perception dimension, x2/df, IFl, CFl, GFl, GFI, TLI, RMR and RMSEA
values showed perfect fit, while the NFI value was very close to the
acceptable fit index. The findings revealed that the model of the spatial
perception dimension, which consisted of a total of 24 items and 6 sub-
factors including “recognizing the properties of shapes”, “forming
shapes”, “location in space”, “visual perception”, “area completion” and
“symmetry”, showed good fit. When the CFA analysis values for the
whole test were examined, it was seen that /IFI, GFI, RMR, RMSEA and
x2/df values showed perfect fit; CF/ and TL/ values showed acceptable
fit; and NF/ value was below the acceptable fit range. Since the other fit
index values were high enough, the NF/ value was not considered a
problem. In line with the findings obtained, it was concluded that the
model fit of the EDUAT, which consists of 33 items and 2 dimensions,
namely “shape recognition” and “spatial perception”, was achieved. It is
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seen thatitis like the factor structures of existing scales in the literature
(Hawes et al., 2017; Ivrendi, et al.,, 2018; Korkmaz, 2017; Sezer & Guven,
20176).

As a result of the correlation analysis between shape recognition and its
sub-dimensions, it was found that there was a very high and statistically
significant relationship and a large and statistically significant effect
(r=.80, r’=.64, p<0.01) with the 2D shape recognition sub-dimension; and
a very high and statistically significant relationship and a large and
statistically significant effect (r=.85, r°=.72, p<0.01) with the 3D shape
recognition sub-dimension. As a result of the correlation analysis
between spatial perception and its sub-dimensions, there was a
moderate and statistically significant relationship and a large and
statistically significant effect between the recognizing the properties of
shapes (r=.48, r’=.23, p<0.01), visual perception (r=.50, r?=.25, p<0.01) and
location in space (r=.53, r’=.28 p<0.01) sub-dimensions; forming shapes
(r=. 65, r’=42, p<0.01), area completion (r=.67, r’=.45, p<0.01) and
symmetry (r=.62, r’=.38, p<0.01) sub-dimensions, and a statistically
significant relationship at high level and a statistically significant effect
at large level.

The minimum score for the shape recognition dimension is O and the
mMaximum score is 26; the minimum score for the spatial perception
dimension is O and the maximum score is 24. The dimensions are
scored within themselves.

In the correlation analyses conducted for criterion validity, it was found
that there was a moderate and significant relationship and a large and
statistically significant effect between EDUAT Shape Recognition
Dimension and GUZAL-T Recognition of Shapes (r=.48, r’=.23 p<0. 01);
there was a moderate and significant relationship and a moderate and
statistically significant effect between EDUAT Spatial Perception
Dimension and GUZAL-T Symmetry, Mental Appearances of Shapes,
and Finding out Features of Shapes Total Scores (r=.40, r’=.16 p<0.01). In
the regression analysis conducted for predictive validity, it was seen
that the GUZAL-T Recognition of Shapes dimension explained the
EDUAT Shape Recognition dimension at a level of 23%; and the GUZAL-
T Symmetry, Mental Appearances of Shapes, and Finding out Features
of Shapes Total Scores explained the EDUAT Spatial Perception
dimension at a level of 16%. The values obtained prove the validity of the
test.

As a result of the stratified alpha calculation for the reliability of the test,
it was found that the stratified alpha coefficient was .65 for the shape
recognition sub-dimension and .79 for the spatial perception sub-
dimension. 0.00=a<0.40 indicates that the scale is not reliable,
0.40=a<0.60 indicates that the reliability is low, 0.60<a<0.80 indicates
that the scale is reliable, 0.80<a<1.00 indicates that the reliability of the
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scale is high (Ozdamar, 2002, cited in Kili¢, 2016). The measurement tool,
which consists of 33 items in total and the dimensions of ‘Shape
Recognition’and ‘Spatial Perception’, can be used by researchers in the
field of early childhood education and researchers in the field of
mathematics education, whose participants consists of children aged
5-6 years, to conduct research evaluating children's spatial perception
skills; teachers can plan learning processes to support children's shape
recognition and spatial perception skills with the results obtained from
the measurement tool.
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