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Oz

Bu aragtirmanin amaci, Artirilmis Gergeklik Uygulamalarinin (AG) Genel Fiziki Cografya dersine
kars1 6gretmen adaylar iizerindeki tutumuna etkisini incelemektir. Arastirma yari-deneysel desen
modeline gore hazirlanmistir. Calisma online egitimde 2019/2020 giiz donemi egitim-6gretim
yilinda, Konya il merkezindeki bir devlet {iniversitesinde gerceklestirilmistir. Arastirmaya kontrol
grubundan 29 ve deney grubundan 27 olmak iizere toplamda 56 Ogretmen adayi katilmistir ve
uygulama 10 haftalik siirecte tamamlanmistir. Verileri toplamak icin “Genel Fiziki Cografya Tutum
Olgegi” arastirmaci tarafindan gelistirilmistir. Olgeginin genelinin Cronbach Alpha Giivenirlik
Katsayis1 a=0,890 olarak hesaplanmustir. Olgekten elde edilen verilerin analizinde SPSS paket
programindan yararlanilmistir. Bagimli 6rneklem t testi ve bagimsiz 6rneklem t testi kullanilmistir.
Arastirma sonunda elde edilen en 6nemli sonuglar sunlardir; diiz anlatim yontemiyle 6gretim goren
kontrol grubunun 6n-test ve son-test tutum puanlari arasinda istatiksel olarak anlamli bir farkliliga
rastlanmamistir. Kontrol grubundaki oOgretmen adaylarinin cinsiyet degiskenine gdre tutum
puanlarinda anlamli bir farklilik olusmamustir. Artirllmis Gergeklik uygulamalariyla desteklenen
deney grubunun On-test ve son-test tutum puanlari arasinda anlamli bir farkliliga rastlanmamuistir.
Cinsiyet degiskeninin deney grubu Ogrencilerine ait son-test tutum puanlarinda ise anlamli bir
farkliligin gézlemlenmesi 6nemli bir bulgudur. Kontrol ve deney gruplarinin son-test tutum puanlari
arasinda anlamli bir farkliligin olmadigi goézlemlenmistir. Bu yapilan arastirma da oOgretmen

adaylarinin tutumlarn arasinda istatiksel olarak anlamli farklilik olup olmadigi ortaya ¢ikarilmistir.

Anahtar sozciikler: artirilmis gergeklik, cografya egitimi, sosyal bilgiler egitimi
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Giris

Icinde bulundugumuz bilgi ve iletisim ¢agi, smf i¢i 6grenme yerine farkli 6grenme

ortamlarint Onermektedir. Bagka bir deyisle bilgisayar ¢agi, farkli paradigmalar1 da

beraberinde getirmektedir. Bu perspektiften hareketle kullanilabilecek ve gelistirilebilecek
yeni dgrenme yontemlerini tanitmak gerekir (Herpich, 2017). Oncelikle yeni teknolojik

O0grenme ortamlari igin bireyin gesitli teknolojilere erisimi gevresindeki altyapi sisteminin

gelismisligine baghidir. Bu yiizden, c¢ok sayida bilginin bulundugu hizla degisen bir

toplumda bilginin nasil verilecegi de dnemlidir. Hem okul hem de is ortamlarinda verimliligi
saglamak icin bilgiyi dogru zaman, dogru yerde benimsemek ve uygulamak gerekmektedir.

Yeni bir 6grenme ortami olan Artirilmis Gergeklik (AG), egitim ve Ogretimin yerini ve

zamanlamasini 6nemli 6l¢lide degistiren bir teknoloji olmustur (Lee, 2012).

Gilinlimiiz diinyasinda siniflardaki modern sunum teknolojisi karmasik hale gelmistir.
Elli y1l 6nce bir 6gretmenin tek endisesi tebesirin bitmesiyken, yeni ylizyilda 6gretmenler
bilgisayar c¢iktilarin1 projektdre baglamak, ekrami bir video kasetine benzer sekilde
gostermek ve hatta bilgisayar1 agmak gibi nispeten basit gorevleri yerine getirmek i¢in
miicadele ediyorlar (Cooperstock, 2001). Bu yiizden, gorselligi 6n planda yansitan Artirilmis
Gergeklik teknolojileri egitimdeki yerini almistir. Sanal gercekligin bir {ist teknolojik
versiyonu Artirilmis Gergekliktir. Sanal Gergeklik, kullanicilarini tamamen yapay bir ortama
alir ve kullanic1 gergek diinyayr géremez. Buna karsilik Artirilmis Gergeklik kullanicinin
sanal diinya ile gercek diinyay1 gérmesine izin verir. AG ortamlarinda nesneler gercek diinya

ile birlestirilmistir (Azuma, 1997).

Artirllmis Gergeklik uygulamasi farkli alanlarin da dikkatini ¢ekmis, tip, kimya,
cografya, matematik, fizik, biyoloji, astronomi ve tarih branslarinda da AG’den
faydalanilmaya baglanmistir. Sonu¢ olarak AG teknolojisinin kullanildigi bir¢ok alan
Ogretme ve Ogrenmedeki yerini almistir. Calismalarin birgogu katilimcilarin AG sistemi
hakkindaki goriislerinin olumlu ydnde oldugunu geri bildirmislerdir. AG teknolojisi ile
geleneksel 6grenme yontemlerini kiyaslayan arastirmalarin ¢ogunda gorsellestirme igceren

konularin 6gretimi artacagi yoniinde bir sonuca ulagilmistir. (Saidin ve digerleri, 2015).



32 Unal ve Simsir / Pamukkale Universitesi Egitim Fakiiltesi Dergisi, 58, 30-57, 2023
Artirillmis  Gergekligin  avantaji  6zellikle gorsellige ihtiya¢c duyulan derslerde

goriilmektedir. Artirllmis Gergeklik, egitim diinyas1 kapsaminda gergek ve sanal ortam
arasindaki etkilesimi saglamaktadir ve nesne i¢in somut ara yiiz metaforunu kullanmaktadir
(Singhal ve digerleri, 2012). Ogretmenler, sanal ek aciklamalar ve ¢izimlerle fiziksel ortami
zenginlestirerek 6grencilerin sinifta dersi anlamasini kolaylastirabilir. Bu sistem egitmenleri
desteklemektedir ve bu destek ders materyali ile ilgili bir fiziksel nesne de olabilir. Ornegin
biyoloji dersinde bir resim iizerinde hayvanin organlari isimlendirilip etiketlenir. Ogrencilere
bu etiketlendirmeler animasyonlu etkinlikler ile gelistirilip sunulabilir. Sanat derslerine
bakildiginda tinlii bir heykelin yiiksek kalitedeki sanal goriintiisii ¢izilebilir. Bu dogrultuda
ogrencilere fiziksel destek de verilebilmektedir. Ayrica, egitmenler AG goriintiilerini
hazirlarken konunun en ince ayrintisin1 daha kolay vurgulayabilirler (Coffin ve digerleri,

2010).

Artinnlmis Gergeklik 6grenci merkezli degerlendirildiginde, Malezya’da teknolojik
entegrasyonun Ogrenciler icin Onemli bir ara¢ oldugu anlagilmistir. Bu dogrultuda
egitimciler, 6grencilerin aktif katilimini kolaylastiran ve fen konular ile birlestirilebilecek
teknolojileri arastirmislardir. Neticede, Artirilmis Gergeklik, glinlimiiz egitiminde 6zellikle
soyut kavramlarin gorsellestirilmesinde biiylik potansiyel gosteren teknolojilerden biri

haline gelmistir (Saidin ve digerleri 2015).

Isaretci Tabanli Artirilmis Gergeklik mobil telefonlarin kamerasinda kolaylikla
caligtirilabilir. Ayrica diger uygulamalara gére maliyeti diisiiktiir. Bu isaretciler koordinat
sistemi ile calistirlmaktadir ve 3 boyutlu goriintliyli gercek diinyaya aktarabilmektedir.
Buna ek olarak, isaretleyicilerin kolay erisim saglayabilmesi i¢in renkli olmasindan ziyade
siyah beyaz olmasi tercih edilmektedir (Akbas ve Giingdr, 2017). Bunun yam sira Isaretci
Tabanli  Artirllmis  Gergeklikte her isaretleyici diger isaretleyici ile etkilesime
girebilmektedir. Bdylece programin goriintiileri gergek zamanda gibi goriintiilenebilmektedir

(Boonbrahm ve digerleri, 2019).

Isaretleyici siyah ve beyaz karelerin birlesimidir ve bilgisayar uygulamasinda
rastgele isaretleyiciler sistemini olusturmaktadir. Ses ve hatta 3B goriintiiler isaretleyici
tabanli uygulama ile kullanilabilmektedir. Isaretleyici tabanli Artirilmis Gergeklikte
isaretleyiciler algilanir, taranir nihayetinde 3B goriintii isaretleticinin disindaki yerde
calistirllmaktadir. Bu siiregte uygulamada kamera ve kiiresel koordinatlarda

kullanilmaktadir (Vora ve digerleri, 2018).
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Sekil 1

Isaretci olarak basit geometriler kullanan isaretleyici tabanli AG (Cheng ve digerleri, 2017)

Gilintimiizde, Artirilmis Gergeklik uygulamalarinin Fen egitim alaninda yogunlastigi
gorlilmektedir. Oysa Sosyal Bilgiler egitiminde de o6zellikle cografya konular1 gibi soyut
kavramlarin yer aldig1 ve fiziki ortam kosullarinin yetersiz oldugu durumlar bulunmaktadir.
Dolayisiyla, Artirilmis  Gergeklik  kullaniminin  etkilerinin  arastirilmas1  gerektigi
diistiniilmiistiir. Lisans diizeyinde AG c¢aligmalar1 yeterli diizeyde degildir. Ayrica
ogrencilerin Cografya derslerine karsi ilgi diizeylerinin diisiik olmast teknolojik
entegrasyonun simirliligiyla ilgili oldugu distnilmistir (Lynch ve digerleri, 2008).
Boylelikle, bu arastirmanin amaci Sosyal bilgiler 6gretmen adaylariin genel fiziki cografya
konularina yonelik tutumlari iizerine AG uygulamalarinin etkisini incelemektir. Arastirmada

su sorulara yanit aranmistir:

1. Diiz anlatim yontemi benimsenen kontrol grubunun son-test tutum puanlari

ile cinsiyetleri arasinda anlamli bir farklilik var midir?

2. Diiz anlatim yontemi benimsenen kontrol grubunun 6n-test ve son-test tutum

puanlari arasinda anlamli bir farklilik var midir?

3. Artirllmig gerceklik destekli 6gretim materyali ile ders islenmesinde deney

grubunun son-test tutum puanlari ve cinsiyetleri arasinda anlamli bir farklilik var midir?

4. Artinnlmis gerceklik destekli 6gretim materyali ile ders islenmesinin deney

grubunun on-test ve son-test tutum puanlar1 arasinda anlamli bir farklilik var midir?

5. Genel fiziki cografya dersi konularmma yonelik deney grubu ve kontrol

grubunun son-test tutum puanlarinin karsilagtirilmasinda anlamli bir farklilik var midir?
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Yontem
Bu béliimde arastirmanin yontemi, 6rneklemi ve veri toplama araglarinin gelistirilme siireci

ile veri analizi agiklanmistir.

Bu caligmada nicel aragtirma yontemi kullanilmistir. Arastirma da 6n test — son test
kontrol gruplu yari deneysel desen kullanilarak gergeklestirilmistir.  Bu yoOntemde
katilimcilar deney ve kontrol grubu olarak ikiye ayrilir, gruplar yansiz atama ile olusturulur
ve deney uygulanmasinin Oncesinde ve sonrasinda iki gruba da Olglimler esit sekilde
uygulanir (Karasar, 2016). Calismamizda Oncelikli olarak bu uygulamaya 06zen
gosterilmistir. Kontrol grubu “Genel Fiziki Cografya” dersi lisans 0gretim programina ve
kitaplarina gore yiriitiilmiis, deney grubunda ise AG uygulamalar1 destekli ders islenmistir.
Genel Fiziki Cografya dersinin islenme siireci kontrol ve deney gruplarinda 10 haftalik

siirede tamamlanmuistir.

Aragtirmamuz igin ilgili literatiir incelenerek, “Genel Fiziki Cografya Tutum Olgegi”
gelistirilmistir. Genel Fiziki Cografya Lisans ders kitaplarindaki {inite igeriklerine bakilarak
AG oOgretim materyali olusturuldu. Uygulama pandemi siliresince uzaktan egitim ile
gerceklestirilmistir. Uzaktan egitim siirecinde tarafimizca hazirlanan materyal ile Isaretci

Tabanl Artirilmis Gergeklik (Marker-Based Augmented Reality) kullanilmistir.
Calisma Grubu

Bu arastirma, 2020/2021 egitim 6gretim yili giiz doneminde, Konya il merkezinde bulunan
Necmettin  Erbakan Universitesi, Ahmet Kelesoglu Egitim Fakiiltesi Sosyal Bilgiler
ogretmenligi 1. Siif dgrencileri iizerinde gerceklestirilmistir. Oncesinde Necmettin Erbakan
Universitesi Etik kurulu’ndan 18/12/2020 tarihinde izin alinmustir (Say12020/148).
Arastirma belirli nitelikteki nesneleri, olaylar1 vb. durumlart yansitan 06zellikleri
bulunduruyorsa 0lgiit Ornekleme icin kullanilir (Biiyiikoztirk ve digerleri, 2018).
Dolayisiyla, deney grubu o6lgiit 6rnekleme yontemiyle belirlenmis ve Android tabanli akilli
telefon veya tablet kullanan 25 6grenci secilmistir. Deney grubu 6grencileri on-testte 17°si
kiz, 10’u erkek 6grenci olmak tizere toplamda 27 katilimcidir. Deney grubu son-testte 17’si
kiz, 8’1 erkek 6grenci ile birlikte toplamda 25 6grencidir. Kontrol grubu on-testte katilan 29
ogrenciden 20’si kiz ve 9’u erkek 6grencidir. Kontrol grubu son-testte katilan 24 §grenciden
16’s1 kiz ve 8’1 erkek 6grencidir. Calismaya 56 6grenci ile baglanmigtir daha sonrasinda
pandemi donemi sartlari nedeniyle ve goniillii katilim esasina dayali oldugu i¢in say1 49’a

diismiistiir.
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Uygulama Siireci

Genel Fiziki Cografya lisans konulari AG ile desteklenmistir. Uygulama siirecinde ilk
haftada ogrencilere Artirilmis Gergeklik tamitilmustir. Ikinci hafta &grencilere unity
ortaminda hazirlanmis olan apk dosyalar1 ve isaret¢i tabanlar 6grencilere ders Oncesinde
gonderilmistir. Bu etkinlikte isaretci taban kartlarinin ¢iktisini aldiktan sonra 6grencilere AG
programini nasil ¢alistigt hakkinda bilgilendirmeler yapilmistir. Ders esnasinda etkinlige
yirmi dakikalik zaman ayrilmistir. Ugiincii haftadan onuncu haftaya kadar AG uygulamasina
devam edilmistir. Bu etkinlikler igerisinde Yeryuvarlag:, Iklim Elemanlari, Uzay-Giines
Sistemi, Volkan Topografyasi, Kurak ve Yar1 kurak bolge Topografyasi, Jeololojik

Zamanlar ve Devirler ile Jeomorfoloji yer almaktadir.

Artirillmis Gergeklik uygulamalar1 hazirlanirken unity programi ve 3D max programi
kullanilmigtir. Ogrenciler agisindan Unity ve 3D max programlan iicretsiz oldugu igin
secilmistir. 2B ve 3B nesneler ile Isaretci Tabanli Artirilmis Gergeklik tercih edilmistir.
Pandemi siirecinde ¢evrim i¢i egitimde dgrenciler acisindan en kolay erisim Isaretci tabanl
AG’dir ve bu sebeple maliyeti az oldugu i¢in diger AG tabanlari ile ¢alisilmamistir. Mobil
uygulamaya erisimi kolay olmasi acisindan Android isletim sistemi ile calistirilmistir.

Uygulamaya 10 hafta siiresince ¢evrim i¢i derste devam edilmistir.
Calismada Kullamlan Ol¢me (Veri Toplama) Aracglan

Arastirmanin verileri arastirmaci tarafindan gelistirilen “Genel Fiziki Cografya Tutum
Olgegi” ile toplanmistir. Olgme araglarmin gelistirilme siireci, gegerlilik ve giivenirlilik

asamalar1 alt basliklar halinde asagida verilmistir.
Genel Fiziki Cografya Tutum Olgegi

Ogrencilerin Genel Fiziki Cografya dersine yonelik tutumlarmi belirlemek amaciyla
tarafimizca Olcek gelistirilmistir. Arastirma Pandemi sebebiyle c¢evrimi¢i olarak
gerceklestirilmistir. Olgek gelistirme asamasinda 2019/2020 egitim-6gretim yili bahar
doneminde Tiirkiye’deki 18 tiniversiteden 2., 3. ve 4. simif Sosyal Bilgiler 6gretmen adaylari
katilmigtir. Alanyazin incelendiginde Genel Fiziki Cografya dersi tutum olgegine
rastlanmamistir. Olgek gelistirilirken etkili olan calismalardan ve Cografya 6gretimindeki
kitaplar kullanilmistir (Akengin 2015; Doganay ve Sever 2019; Unalds, 2019; Unlii, 2014;).
Lisans programindaki yapiya uygunluguna dikkat edilmistir. Yapilan degerlendirmeler
sonucunda 67 adet soruyla madde havuzu olusturulmustur. Bu sorular uzman

degerlendirilmesinde; 1 Olgme degerlendirme, 3 Egitim, 1 Cografya ve 2 Tiirk dili 6gretim
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iiyelerinin goriisleri alinarak diizenlenmistir. Uzman goriisleri dogrultusunda 2 madde

Olcekten ¢ikartilmistir. Madde havuzundaki 65 soru 44 olumlu ve 21 olumsuz sorular yer

almaktadir.

Pilot uygulama oncesinde 6grenciler tarafindan anlasilir oldugunu belirlemek i¢in 4
ogrenciye Olcek uygulanmustir. Taslak 0Olgek son halini almadan pilot uygulama
yapilmaktadir. Pilot uygulamaya Tiirkiye nin 18 iiniversitesinden 351 6grenci online olarak
katilm gostermistir. Bu dogrultuda katilimcinin 300’lin {izerinde olmasiyla iyi oldugu
sOylenebilir. Comrey ve Lee (1992) orneklem biiyiikliigiindeki rakamlar1 degerlendirirken
100°tin az; 200’tn orta; 300’lin iyi; 500’iin iizerindeki katilimcinin ¢ok iyi oldugunu

belirtmislerdir.

Bu calismada likert tipi Olgek derecelendirilmesi; “Tamamen Katiliyorum:5”,
Katiliyorum:4”,  “Kararsizim:3”,  “Katilmiyorum:2”,  Kesinlikle = Katilmiyorum:1”
seklindedir.  Belirlenen olumsuz maddelerde ise “Kesinlikle Katilmiyorum:5”,
“Katilmiyorum:4”, Kararsizim:3”, “Katiltyorum:2”, “Tamamen Katiliyorum:1”den tersten

kodlama uygulanmustir.

Pilot uygulama sonrasi Agiklayic1 Faktor Analizi ve Dogrulayici Faktor Analizi
hesaplanmistir. Maddelerin Slgiilmesi ile gerekli olan yapi arasindaki baglanti kurma
yontemine Aciklayic1 faktor analizi denir (Yaratan, 2017). Korelasyon katsayilar1 ve ig¢
tutarlilifa uygun olmayan maddeler ¢ikartilmistir. Madde ayirt ediciligi i¢in Alt-Ust gruplara
dayali madde analizi %27’lik uygulanmistir. Neticede madde ayirt ediciligine sahip oldugu

ortaya ¢ikarilmistir.

Aciklayict Faktor analizinin uygunlugu icin KMO ve Barlett testi yapilmistir. Yapi
gegerliliginden once oOrneklemin yeterli olup olmadigi Kaiser-Meyer Olkin (KMO) ve
Bartlett testi ile belirlenmelidir (Eraslan, 2011). KMO degeri 0,888 hesaplanmistir ve bu
degerin 0.60’nin iizerinde olmasi faktdr analizine uygun oldugu degerlendirilmistir
(Biiyiikoztiirk, 2017). Dondiiriilmiis Bilesenler Analizi ve Olgegin Toplam Varyansi
hesaplanmistir. Ilk Dondiiriilmiis Bilesenler Matrisinde M37, M8, M48, M49, M17, M10,
M47, M38, M23, M36, M45, M34, M41, M22, M39, M40, M28, M29, M5, M2, M41,
M42, M55, M64, M30, M43, M7, M4, M1 ve M53 cikartilmigtir. Bu maddelerin herhangi
bir faktor yiikiine yerlesememesinden dolayr ¢ikartilmistir. Ayrica, faktorlerinde en az 3
madde de yer almadigi gozlemlenmistir ve kaldirilmistir. Kalan maddelerin KMO=,88
hesaplanmas1 ¢ok iyi bir degerdir. Sonuglar faktér analizine uygun olarak belirlenmistir

(Biiyiikoztiirk, 2017) Olgek 6 faktdrlii 33 maddeden olusmaktadir ve toplam varyansi
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%55,502°dir.  Degerin %50’yi gecmesi faktor analizi i¢in uygundur (Yashoglu, 2017).

Sonuca gore 6 faktorli yapiy: teyit etmek i¢in Yamacg-Birikinti Grafigine bakilmistir. Bu
grafige gore egimin 6. noktadan sonra yatay olmasindan dolay1 dlgegin 6 faktorli yapida

oldugu soylenebilir.

Sekil 2.
Yamacg-Birikinti Grafigi

Scree Plot

Eigenvalue
.

Component Number

Tablo 1.

Dondiiriilmiis Bilesenler Matrisi

Madde Bilesenler
1 2 3 4 5 6
M1l ,746
M16 714
M9 ,690
M13 ,671
M15 ,669
M6 ,645

MI18 ,640
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M3

M60

M62

M57

M58

M46

M65

M59

Meé61

Mé63

M54

M56

M50

M51

M52

MI19

M20

M21

MI12

M35

M26

,636

174

, 746

,730

,703

,655

,589

,480

,679

,623

,605

,590

,563

,539

,536

, 776

, 754

, 716

,482

,761

,698
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M27 ,610
M24 ,567
M31 ,122
M33 ,642
M32 ,608

Comrey ve Lee Faktor Yiik Analizi’ne gore 0,7 nin iizerindeki Madde 11, 16, 60, 62,
57, 58, 19, 20, 21, 35, 31’in milkkemmel oldugu belirlenmistir. Ayrica, 0,6-0,7 araligindaki
maddelerin ¢ok iyi diizeyde bulunmustur. Bu maddeler 9, 13, 15, 6, 18, 3, 46, 61, 63, 54, 26,
27, 33, 32’idir. Deger aralig1 0,6 ve 0,5 arasinda olan madde 65, 56, 50, 51, 52, 24’{in iyi
diizeyde yer aldig1 tespit edilmistir. Degeri 0,45 olan madde 12 ve 59 yeterli diizeyde
goriilebilir. Neticede Olgegin yap1 gegerliligine sahip oldugu sdylenebilir. Ayrica, faktor
basliklar1 sirasiyla sunlardir; farkindalik, on hazirlik, gereklilik, ilgi, ogrenme istegi ve
ogrenme merakidir. Atillan maddelerden sonra Alt-Ust gruplara dayali madde analizi
hesaplanmistir. Tutum 6lcegi 33 maddedir ayn1 zamanda en yiiksek puan 165 ve en diisiik

puan ise 65°tir.

Tablo 2
Alt- Ust Gruplara Dayanan Madde Analizi

Madde Grup N X SS Std. t SD p
Sap
ma
Hata
s1
M3 UG 95 4,62 ,655 ,067 11,206 145,676
,000
AG 95 3,05 1,197 ,123

M6 UG 95 4,56 ,808 ,083 11,291 160,787
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M9

MIl11

M12

MI13

MI5

MI16

M18

M19

M20

M21

AG

UG

AG

UG

AG

UG

AG

UG

AG

UG

AG

UG

AG

UG

AG

UG

AG

UG

AG

UG

95

95

95

95

95

95

95

95

95

95

95

95

95

95

95

95

95

95

95

95

2,83

4,77

3,49

4,94

3,59

3,81

3,20

4,38

2,79

4,86

4,16

4,73

3,18

4,18

2,51

4,23

3,07

4,15

3,06

4,36

1,252

,555

1,166

,245

1,096

1,532

1,107

,840

1,129

,402

1,095

,554

1,041

911

1,020

1,216

1,104

1,414

1,201

1,157

,128

,057

,120

,025

,112

,157

,114

,086

,116

,041

,112

,057

,107

,093

,105

,125

,113

,145

,123

,119

9,617

11,691

3,148

11,009

5,894

12,783

11,932

6,874

5,696

8,045

134,467

103,330

171,142

188

118,951

143,303

188

188

188

188

,000

,000

,000

,002

,000

,000

,000

,000

,000

,000

,000
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M24

M26

M27

M31

M32

M33

M35

M46

M50

M51

AG

UG

AG

UG

AG

UG

AG

UG

AG

UG

AG

UG

AG

UG

AG

UG

AG

UG

AG

UG

AG

95

95

95

95

95

95

95

95

95

95

95

95

95

95

95

95

95

95

95

95

95

3,03

3,72

2,69

3,59

2,77

4,35

3,07

4,17

2,83

4,38

3,11

4,47

3,13

3,67

2,82

3,09

1,93

4,17

2,67

4,45

2,63

1,115

1,260

1,032

1,418

1,153

,965

1,013

,930

1,155

,827

1,134

,810

1,214

1,250

1,139

1,407

1,034

1,058

1,348

,835

1,176

,114

,129

,106

,145

,118

,099

,104

,095

,118

,085

,116

,083

,125

,128

,117

144

,106

,109

,138

,086

,121

6,109

4,379

8,873

8,789

8,842

8,999

4,914

6,522

8,499

12,303

188

180,478

188

188

188

163,876

188

172,585

177,966

169,534

,000

,000

,000

,000

,000

,000

,000

,000

,000

,000




42

Unal ve Simsir / Pamukkale Universitesi Egitim Fakiiltesi Dergisi, 58, 30-57, 2023

M52

M54

M56

M57

M58

M359

M60

Mé61

M62

M63

M65

UG

AG

UG

AG

UG

AG

UG

AG

UG

AG

UG

AG

UG

AG

UG

AG

UG

AG

UG

AG

UG

95

95

95

95

95

95

95

95

95

95

95

95

95

95

95

95

95

95

95

95

95

4,69

3,11

4,54

3,08

4,03

2,74

3,85

2,19

3,93

2,21

3,85

2,52

2,99

1,88

4,59

2,98

3,01

1,67

4,55

2,77

4,15

,566

1,067

,836

1,145

1,207

1,339

1,120

1,075

1,044

,966

1,031

1,193

1,349

,966

,660

1,229

1,448

,791

,665

1,292

1,052

,058

,109

,086

,118

,124

,137

,115

,110

,107

,099

,106

,122

,138

,099

,068

,126

,149

,081

,068

,133

,108

12,828

9,986

7,002

10,442

11,754

8,264

6,494

11,252

7,898

11,934

10,708

143,094

171,961

188

188

188

188

170,355

144,106

145,588

140,509

185,540

,000

,000

,000

,000

,000

,000

,000

,000

,000

,000

,000




Unal ve Simsir / Pamukkale Universitesi Egitim Fakiiltesi Dergisi, 58, 30-56, 2023 43

AG 95 2,41 1,180 ,121

Tablo 2’ye gore Alt ve Ust gruplar arasinda anlaml bir farklilik gériilmektedir.

Olgegin giivenirliligi hesaplanmistir ve Cronbach Alpha i¢ tutarlilik kat sayis1 0,921
bulunmustur. Boylece 6lgegin gilivenilir oldugu sdylenebilir (Biiyiikoztiirk, 2017). Kalan 33
maddenin Cronbach Alpha i¢ tutarlilik kat sayis1 0,890 bulunmustur. Olgegin genelinin
giivenirliligi yiiksek diizeyde bulunmustur. Alt boyutlara ait maddelerin giivenirlilik
katsayilar1 6grenme meraki maddeleri i¢in 0,85, 6n hazirlik boyutundaki maddeler i¢in 0,85,
ogrenme istegi boyutundaki maddeler i¢in 0.86, gereklilik boyutundaki maddeler i¢in 0,71,
ilgi boyutundaki maddeler icin 0,70 ve farkindalik boyutundaki maddeler icin 0,68
bulunmustur. Alt faktorlerin i¢ tutarlilik glivenirlik katsayilariin en az 0,60'n {lizerinde bir

deger olmalidir (Ural ve Kilig, 2005; akt; Dogan ve digerleri 2013).
Dogrulayic1 Faktor Analizi

Yapr gegerliligini degerlendirmek icin Dogrulayict Faktor analizi yapilmistir. Neticede 6
faktorlii 6lgme araci birinci diizey ¢ok faktorli model de analiz edilmistir. Model
olusturulmadan oOnce Ortiik degiskenler adlandirilmistir. Analiz sonucunda model
tamamlanmistir. Basiklik ve Carpiklik degerleri +1’in altindadir (Madde 58, 65, 11, 9,
harig). Skweness ve Kurtosis degerlerinin +2 kritik degerler araliginda yer almasi ise her bir
verinin normal dagilim gosterdigi sOylenebilir (Madde 52, 51, 50, 20, 21, 27, 32, 33, 65, 62,
58, 57, 16, 13, 11, 9, 6, 3 hari¢) (Emhan, ve digerleri 2013). Fakat model ¢oklu normal
dagilima uyum gostermemektedir. Multivariate degiskeni 34,585 hesaplanmustir ve bu deger
kabul gormedigi i¢in Bootstrapping Bollen-Styne modeli 500 yineleme eklenmistir. Eklenti

sonucunda Amos modelin dogru oldugu degerlendirilmistir (p=,008).

Tablo 3
Coklu Normallik Degerlendirmesi

Miable min max skew C.I. kurtosis  c.r.
M24 1,000 5,000 -,097 -,742 -,797 -3,049
M61 1,000 5,000 =777 -5,943 -,197 -, 754

M54 1,000 5,000 -,851 -6,506 -,043 -,164
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M52

M51

M50

M63

MI12

MI19

M20

M21

M26

M27

M35

M31

M32

M33

Mé65

M62

M58

M57

MI18

MI16

MI13

1,000

1,000

1,000

1,000

1,000

1,000

1,000

1,000

1,000

1,000

1,000

1,000

1,000

1,000

1,000

1,000

1,000

1,000

1,000

1,000

1,000

5,000

5,000

5,000

5,000

5,000

5,000

5,000

5,000

5,000

5,000

5,000

5,000

5,000

5,000

5,000

5,000

5,000

5,000

5,000

5,000

5,000

-1,006

-,268

-,373

-,742

-,387

-,389

-,578

-,552

,030

-,549

-,091

-,370

-,452

-,625

-,280

,655

,050

-,035

-,190

-,897

_,420

-7,694

-2,054

-2,852

-5,674

-2,960

-2,976

4,421

-4,221

,232

-4,202

-,698

-2,830

-3,459

-4,778

-2,145

5,008

,383

-,270

-1,454

-6,861

-3,213

,820

-,889

-,992

-,389

-,996

-,730

- 734

-,830

-, 713

-,510

-,793

-,640

_,544

-,428

-1,016

-,569

-,872

-,997

-,720

,230

-,566

3,134

-3,400

-3,794

-1,486

-3,811

-2,792

-2,807

-3,174

-2,727

-1,951

-3,032

22,449

-2,079

-1,635

-3,884

-2,176

-3,333

-3,814

-2,754

879

-2,165
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Ml11 1,000 5,000 -1,473 -11,269 1,933 7,392
M9 1,000 5,000 -1,193 -9,122 ,806 3,082
M6 1,000 5,000 -, 730 -5,584 -471 -1,801
M3 1,000 5,000 -,942 -7,203 ,378 1,444
Multivariate 151,328 34,585

Modelin uyum 1iyiligi degerleri CMIN=911,677 DF=449, p<0,001, CMIN/DF=2,030
RMSEA=0,109, CFI=0,883 GFI==,857 olarak hesaplanmistir. Modifikasyon indekslerinde
kat say1 degeri yliksek olan diizeltilmistir. (e-1 ile e-2 ye, e-3 ile e-4, e-27 ile e-28, e-26 ile e-
32, e-19 ile e-21). Madde 46, 56, 59, 60 ¢ikartildiktan sonra ikinci modifikasyon sinirlarinda
60. madde diger faktorlerle kovaryansi bulunmustur ve ¢ikartilmistir. Atilan maddelerden
sonra elde edilen degerler CMIN=550,810 DF=332, p<0,001, CMIN/DF=1,659
RMSEA=0,043, CFI=0,933 GFI==900 uygun aralikta bulundugu i¢in uyumunun
miikkemmel oldugu sdylenebilir. Asagidaki sekilde 29 maddelik birinci diizey ¢ok faktorlii
yap1 elde edilmistir.

Sekil 3
Genel Fiziki Cografya Tutum Olgegi Birinci Diizey Cok Faktorlii Modifikasyon Modeli

(€5)—-{ VARTS |
@ > vrte V]
@) —w[ VARTE
(69— VARST |
O)— =] VARSE
@D—»{ VARG |
©19)—»={ VARES |

g
$
a
5]

Farkindalhk



46 Unal ve Simsir / Pamukkale Universitesi Egitim Fakiiltesi Dergisi, 58, 30-57, 2023

Veri Analizi

Calismada arastirmaci tarafindan gelistirilen Genel Fiziki Cografya Tutum Olgegi dersler
baslamadan Once ve sonra O&grencilere uygulanmistir. Verilerin analizinde parametrik
testlerden faydalanilmistir. SPSS paket programi kullanilarak analiz edilmistir. Verilerin
normal dagilim varsayimini ihlal edip etmedigi Shapiro-Wilks testi ve Kolmogorov-Smirnov
testi ile kontrol edilmistir. Ayrica basiklik, carpiklik, standart sapma ve ortalamalari da
hesaplanmistir. Bu dogrultuda gruplar arasi iliski olup olmadigina bagimsiz 6rneklem t testi

ve bagimli 6rneklem t testi ile uygulanarak karar verilmistir.
Bulgular
Bu aragtirmaya alt amagclar kapsaminda elde edilen veriler tablolastirilarak incelenmistir.

fIk olarak tutum &lgegine normal dagilim analizi uygulanmustir. Kontrol grubu

normallik analizi agagidaki tabloda verilmistir.

Tablo 4

Kontrol Grubu Puan Ortalamalarimin  Betimsel Istatistik Ve Normallik Analizinin

Incelenmesi
_ z z Kolmogorov-
N X Max Min S.S. Carpiklik Basiklik
Smirnov(Sig.)
54 3,65 482 261 0,502 ,003 0,009 ,339 0,530 ,200°

Tablo 4 incelendiginde tutum olgeginin ortalamasi 3,65, max deger 4,82, min deger
2,61, standart sapmast 0,502 olarak hesaplanmistir. Carpiklik ve basiklik degiskenlerinin
normal sinirlar icerisinde oldugu (£1) ortaya ¢ikarilmistir. Ardindan z degeri 0,009 <1,96
olarak hesaplanmistir ve verilerin normal dagilima sahip oldugu sdylenebilir. Kolmogorov
analizi 50’den biiyiik 6rneklem sayilarinda hesaplanmaktadir (Biiyiikoztiirk, 2017). Yapilan
Kolmogorov testi sonucunda p=,200 >0,05 oldugu belirlenmistir. Bu istatistiksel sonuglarin
yani sira normal Q-Q plot, Detrended Q-Q ve box plot incelenmis verilerin normal dagilim
gosterdigi  belirlenmistir. Normallik varsaymmlarin incelenmesi sonucunda parametrik

analizlere karar verilmistir.
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Kontrol Grubu Ogretmen Adaylarinin Genel Fiziki Cografya Tutum Olcegine Yénelik

Son-Test Tutum Puanlarina iliskin Bulgular

Normalligi test etmek i¢in Kolmogorov-Smirnov ve Shapiro-Wilk testlerinden
yararlanilmistir. Katilimer sayisinin - 50’den  kiig¢iik oldugu durumlarda Shapiro-Wilk

degerlerine bakilmistir. Asagidaki tabloda 6rneklem biiyiikliigii toplamda 24 tiir.

Tablo 5
Kontrol Grubu Son-Test Shapiro-Wilk Normallik Analizi

Cinsiyet Shapiro-Wilk
Statistic df Sig.
Tutum-son-test Erkek ,952 8 , 729
Kiz 917 16 ,152

p>0,05

Tablo 5’teki Shapiro-Wilk testi incelendiginde son-test puan ortalamalari normale
yakindir (erkeklerde p=,729; kizlarda p=,152). Kontrol grubunun son test puanlarinin kiz ve
erkek Ogrencileri arasinda anlamli bir farklilik olup olmadigini anlamak i¢in puanlarin

normal dagilim gdstermesinden dolay1 bagimsiz 6rneklem t testi ile analiz edilmistir.

Tablo 6
Kontrol Grubu Genel Fiziki Cografya Tutum Olgegi Son-Test Cinsiyet Degiskeni Acisindan

Bagimsiz Orneklem T Testi Sonuglar

Kontrol Cinsiyet N X ss Shx t sd p
Son-test Erkek 8 99,87 13,79 4,87 22 -1,123 274
Kiz 16 105,81 11,39 2,84

Tablo 6 incelendiginde kontrol grubundaki erkek ve kiz dgrencilerin son-test tutum
puanlarinin ortalamalar (erkek i¢in X=99,87, kiz i¢in X= 105,81) bulunmustur. Buna gore
kiz 6grencilerin ortalamasi 5,94 puan fazla oldugu goriilmektedir. Diger taraftan analizler
neticesinde kontrol grubunun kiz ve erkek 6grencilerinin son-test tutum puanlari arasindaki
anlaml farklilig1 tespit etmek icin bagimsiz 6rneklem t testi sonucunda istatistiksel olarak

anlamli bir fark bulunmamistir (t(22)= -1,123; p= ,274). Analiz sonucunda p degerinin
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p>,05’ten bliyiik olmas1 anlamli bir fark olmadigini ortaya ¢ikarmistir. Bu dogrultuda, genel

fiziki cografyada diiz anlatima yonelik 6grenme yoOnteminin kiz ve erkek Ogrenciler

arasindaki tutum puanlarina etki ettigi sdylenemez.

Kontrol Grubu Ogretmen Adaylarinin Genel Fiziki Cografya Tutum Olcegine Yonelik

On-Test Son-Test Tutum Puanlarina iliskin Bulgular

On-test ve son-test arasindaki fark alindiktan sonra normalligi test etmek icin Shapiro-Wilk
testlerinden yararlanilmistir. Katilimc1 sayisinin 50°den kiigiik oldugu durumlarda Shapiro-
Wilk degerleri dikkate alinmistir (n=29). Asagidaki tabloda kontrol grubunun 6n-test ile

son-test puanlarinin normal dagilimi sagladig1 goriilmektedir. (p=468; p>,05)

Tablo 7
Kontrol Grubu On-Test ve Son-Test Shapiro-Wilk Normallik Analizi

Shapiro-Wilk

Statistic df Sig.

On-test-son-test ,956 20 ,468

Kontrol grubunun 6n-test ve son test puanlari arasinda anlamli bir farklilik olup

olmadig1 bagimli 6rneklem t testi ile analiz edilmistir. Sonuglar Tablo 8’de yer almaktadir.

Tablo 8
Kontrol Grubunun Genel Fiziki Cografya Tutum Olgegi On-Test ve Son-Test Bagimli
Degisken T Testi Sonuglar

Grup Tutum N X ss Shx t sd P
Olgegi

Kontrol On-test 20 102,40 15,39 3,44 19 -,289 ,776
Son-test 20 102,95 12,94 2,89

Tablo 8 incelendiginde kontrol grubu tutum o6l¢eginin On-test ve son-test puanlari
arasinda anlamli bir farklilik bulunmamistir. Bagimli 6rneklem t testi sonucunda t(19)= -
,289 ve p=,776 bulunmustur. P degeri 0,05’ten biiyiik hesaplandigi i¢in kontrol gurubu
tutum Olgegi On-test ve son-test puanlari arasinda istatiksel olarak anlamli bir fark

goriilmemigtir. Diiz  anlatim  yOnteminin  G6g8rencilerin  tutumunu  degistirmedigi
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gozlemlenmistir. Diger taraftan, kontrol gurubunun 6n-test puan ortalamalar1 X=102,40 ve

son-test de X=102,95 bulunmustur. Buna gére online egitimde diiz anlatim ydnteminin

kontrol grubu 6grencilerinin ortalamalarini degistirmedigi gézlemlenmistir.

Deney Grubu Ogretmen Adaylarinin Genel Fiziki Cografya Tutum Olcegi Puanlarina
Iliskin Bulgular
[k olarak tutum &lgegine normal dagilim analizi uygulanmistir. Deney grubu normallik

analizi agagidaki tabloda verilmistir.

Tablo 9

Deney Grubu Puan Ortalamalarinin Betimsel Istatistik ve Normallik Analizi Incelenmesi

_ Kolmogorov-

N X Max Min S.S. Carpiklik z Basiklik z ) _
Smirnov(sig.)

51 3,58 4,50 2,21 0,549 ,495 1,486 ,157 0,239 ,200

Tablo 9 incelendiginde tutum Slgeginin ortalamasi 3,58, maksimum deger 4,50, min
deger 2,21, standart sapmast 0,549 olarak hesaplanmistir. Carpiklik ve basiklik
degiskenlerinin normal sinirlar icerisinde oldugu (+1) ortaya ¢ikarilmistir. Ardindan z degeri
1,486 <1,96 olarak hesaplanmistir ve verilerin normal dagilima sahip oldugu sdylenebilir.
Kolmogorov analizi 50°den biiylik 6rneklem sayilarinda hesaplanmaktadir (Biytikoztiirk,
2017). Yapilan Kolmogorov testi sonucunda p=,200 >0,05 oldugu belirlenmistir. Bu
istatistiksel sonuglarin yani sira normal Q-Q plot, Detrended Q-Q ve box plot incelenmis
verilerin normal dagilim1 bozacak asir1 u¢ deger bulunamamistir. Normallik varsayimlarin

incelenmesi sonucunda parametrik analizlere karar verilmistir.

Deney Grubu Ogretmen Adaylarinin Genel Fiziki Cografya Tutum Olcegine Yonelik

Son-Test Tutum Puanlarina iliskin Bulgular

Deney grubunun son test puanlarinin kiz ve erkek 6grencileri arasinda anlaml bir farklilik
olup olmadigin1 puanlarin normal dagilim gostermesinden dolay1 bagimsiz 6rneklem t testi

le analiz edilmistir.
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Tablo 10

Deney Grubu Genel Fiziki Cografya Tutum Olcegi Son-Test Cinsiyet Degiskeni Acisindan

Bagimsiz Orneklem T Testi Sonuglar

Deney Cinsiyet N X SS Shx t sd p

Son-test Erkek 8 109,88 12,506 4,422 23 2,155 ,042
Kiz 17 97,12 14,343 3,479

Toplam 25

Tablo 10 incelendiginde deney grubundaki erkek ve kiz 6grencilerin son-test tutum
puanlarinin ortalamalar (erkek i¢in X=109,88, kiz i¢in X= 97,12) bulunmustur. Buna gore
erkek Ogrencilerin ortalamasinin 12,76 puan fazla oldugu goriilmektedir. Diger taraftan
analizler neticesinde deney grubunun kiz ve erkek Ogrencilerin son-test tutum puanlari
arasindaki anlamli farkliligir tespit etmek i¢in bagimsiz O6rneklem t testi sonucunda
istatistiksel olarak anlamli bir fark tespit edilmistir. (t(23)=2,155; p= ,042). Analiz
sonucunda p degerinin p<,05’ten kii¢iik olmas1 anlamli bir fark oldugunu ortaya ¢ikarmistir.
Bu dogrultuda, Genel Fiziki Cografyada Artirilmis Gergeklige yonelik 6grenme yonteminin
kiz ve erkek 6grenciler arasindaki tutum puanlarina olumlu etki ettigi sylenebilir. Diger bir

deyisle, AG yontemi erkek 6grencilerin lehine sonuglanmastir.

Deney Grubu Ogretmen Adaylarinin Genel Fiziki Cografya Tutum Olcegine Yonelik

On-Test-Son-Test Tutum Puanlarina iliskin Bulgular

Deney grubunun On-test ve son test puanlar1 arasinda anlamli bir farklilik olup olmadigi

bagimli 6rneklem t-testi ile analiz edilmistir. Sonuglar Tablo 11°de yer almaktadir.

Tablo 11
Deney Grubunun Genel Fiziki Cografya Tutum Olgegi On-Test Ve Son-Test Bagimli
Degisken T Testi Sonuglar

Grup N X sS Shx t sd p

Deney On-test 22 101,32 14,898 3,17 21 ,710 ,486

Son-test 22 100,18 15,429 3,29
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Toplam 40

Tablo 11 incelendiginde deney grubu tutum &lgeginin On-test ve son-test puanlari
arasinda anlamli bir farklilik bulunamamistir. Bagimli 6rneklem t sonucunda t(21)=,710 ve
p=,486 bulunmustur. P degeri 0,05’ten biiylik hesaplandigi i¢in deney gurubu tutum 6lgegi
On-test ve son-test puanlari arasinda istatiksel olarak anlamli bir fark goriilmemistir. Online
egitimde Artirllmis  Gergeklik  yOnteminin = 6grencileri  tutumunu  degistirmedigi
gozlemlenmistir. Diger taraftan, deney gurubunun 6n-test puan ortalamalar1 X=101,32 ve
son-test de X=100,18 bulunmustur. Buna gore online egitimde deney grubu égrencilerinin

ortalamalarini1 degistirmedigi gozlemlenmistir.

Kontrol ve Deney Grubu Ogretmen Adaylarimin Genel Fiziki Cografya Tutum

Olcegine Yonelik Son-Test Tutum Puanlarina iliskin Bulgular

Oncesinde drneklem biiyiikliigii 50°den kiigiik oldugu i¢in Shapiro-Wilk analizleri normal

dagilim gostermektedir. (p=,61 ve p=,54; p>,05) Sonuglar Tablo 12’de yer almaktadir.

Tablo 12
Kontrol Grubu ve Deney Grubu Son-Test Shapiro-Wilk Normallik Analizi

Grup Shapiro-Wilk
Statistic df Sig.
Son-test Kontrol ,968 24 ,610
Deney ,966 25 ,542

Kontrol ve deney gruplarinin son test puanlari arasinda anlamhi bir farklilik olup

olmadig1 bagimsiz 6rneklem t testi le analiz edilmistir. Sonuclar Tablo 13°te yer almaktadir.

Tablo 13
Kontrol ve Deney Gruplari Genel Fiziki Cografyaya Karsi1 Tutum Son-Test Tutum

Puanlarina Ait Bagimsiz Orneklem T Testi Sonucu

Grup N X ss Shx t sd p

Son-test Kontrol 24 3,70  ,438 ,089 47 ,676 ,503

Deney 25 3,61 ,529 ,105




52 Unal ve Simsir / Pamukkale Universitesi Egitim Fakiiltesi Dergisi, 58, 30-57, 2023
Tablo 13 incelendiginde kontrol ve deney gruplarindaki son-test tutum puanlarinin

ortalamalar1 (kontrol icin X=3,70, kiz icin X= 3,61) bulunmustur. Buna gore kontrol
grubunun ortalamasi deney grubu ile yakin puanlardir. Diger taraftan analizler neticesinde
kontrol ve deney grubunun son-test tutum puanlar1 arasindaki anlamli farklilig1 tespit etmek
i¢cin bagimsiz 6rneklem t testi sonucunda istatistiksel olarak anlamli bir fark bulunamamistir
(t(47)=,676; p= ,503). Analiz sonucunda p degerinin p<,05’ten biiylik olmasi anlamli bir
fark olmadigmin isaretidir. Bu dogrultuda, Genel Fiziki Cografya dersinde karst kontrol
grubundaki Diliz Anlatim 6grenme yontemi deney grubundaki Artirilmis Gergeklige yonelik
O0grenme yontemi arasindaki son-test tutum puanlarinin olumlu etkisine rastlanmamustir.

Yani, geleneksel ve AG yonteminin etkili olmadig1 sonucuna varilabilir.
Tartisma, Sonuc, Oneriler

Bu boéliimde Genel Fiziki Cografya ogretiminde Artirilmis Gergeklige dayali yontemin
kullanilmasinin 6grencilerin derse karsi tutumuna etkisinin olup olmadigi incelenmistir. Bu

kapsam da sonug, tartismalar ve oneriler ele alinmistir.

Kontrol grubunun son test tutum puanlar incelendiginde erkek ve kiz &grenciler
arasinda anlaml bir farklilik gériilmemistir. Diger bulgularda ise, kontrol grubunun 6n-test
ve son-test tutum puanlar1 arasinda istatistiksel olarak anlamli bir farklilik yoktur. Buna
karsin, deney grubu son-test puanlari acisindan erkek ve kiz Ogrencilere gore yapilan
karsilagtirmada tutum puanlar1 arasinda anlamli bir farklilik bulunmustur. Bu sonugclar bize
erkek ve kiz Ogrenciler arasindaki farkliligin olumlu ¢iktig1 sonucunu gostermektedir.
Cinsiyetler arasinda farkliligin sebebinin online egitim siirecinde erkek Ogrencilerin
bilgisayar oyunlarina daha ilgili olmasindan kaynaklandig: diisiiniilmiistiir. Ilgili literatiir
incelendiginde, deney grubunda cinsiyet bazinda benzer nitelikte ¢calismalar bulunmaktadir.
Ozdemir ve digerleri (2019) tarafindan hazirlanan Artirilmis Gergeklik calismasi ile
matematige yonelik tutumlarinda erkek ve kiz 6grenciler arasinda anlamli farklilik tespit
edilmistir. Bu dogrultuda uygulama o6ncesi erkeklerin matematige yonelik tutumlari
disiikken, AG destekli egitim sonrasi yiikseldigi gozlemlenmistir. Bu ¢alismayla benzer
nitelikteki Atasoy ve digerleri (2017) tarafindan yapilan makalede ortaokul &grencileri
lizerinde Artirilmis Gergeklik uygulamast ile ilgili tutumlar1 gozlemlendiginde cinsiyet
degiskeninde istatistiksel olarak anlamli bir farklilik bulunamamistir. Fakat erkek

ogrencilerin kiz 6grencilere gore ortalamalarinin daha olumlu oldugu tespit edilmistir.

Farkli bir ¢calismada, Ramazanoglu ve digerleri (2020) de 6. simif Sosyal Bilgiler

ogrencilerinin Artirtlmis Gergeklige karsi tutumlarini incelemistir. Buna gore 6grencilerin
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uygulama hakkinda istekli olduklar1 ve kaygi diizeylerinin azaldigi tespit edilmistir.

Neticede, Ogrenciler Artirllmig Gergeklige karst olumlu tutum sergiledikleri ortaya

cikarilmistir.

Aragtirmada elde edilen sonuglardan bir digeri ise, cevrimig¢i egitimde deney
grubunun On-test ve son-test puan ortalamalar1 karsilastirildiginda istatistiksel olarak anlaml
bir farklilik goézlemlenmemistir. Farklilik olmamasinin nedeninin pandemi kosullarinda
Ogrencilerin sokaga c¢ikma yasaginda evde bulunmalari, iyi bir O0grenme ortaminin
yetersizligi ve internetten kaynakli sikintilar olabilecegi diistiniilmektedir. Benzer nitelikteki
bir diger calismada, Artirllmis Gergeklik uygulamasinin matematik d6grencilerinin tutumuna
etkisine rastlanmamustir (Ibili, 2013). Bu ¢alismayla zitlik gdsteren bir diger arastirma da
Inkilap tarihi dersinde Artirilmis Gergeklik tutum 6lgegi ortalamalarinin iyi derecede oldugu
bulunmustur. Dolayisiyla 8. sinif 6grencilerinin uygulamaya karsi olumlu tutum gelistirdigi

gbzlemlenmistir (Alinli ve Yazici, 2020).

Belirlenen son sonug ise, kontrol ve deney grubu arasindaki son-teste bakildiginda
tutum Olgeginde istatistiksel olarak anlamli bir fark gozlemlenmemistir. Dolayisiyla,
Artinlmis  Gergeklik  uygulamasiyla verilen egitim ile diiz anlaim ydntemi

karsilastirildiginda etki diizeylerinin ayni oldugu tespit edilmistir.
Elde edilen sonuglara gore su oneriler gelistirilebilir:
e Artinlmis Gergeklik uygulamalar yiiz yiize egitimde daha etkin ve faydali olacaktir.

e Arazi ¢alismalar ve teknik gezi imkaninin olmadigi durumlarda Artirilmis Gergeklik

uygulamalari da kullanilabilir.

Etik Kurul izin Bilgisi: Bu arastirma, Necmettin Erbakan Universitesi, Sosyal ve Begeri
Bilimler Bilimsel Arastirmalar Etik kurulunun 18/12/2020 tarihli 2020/148 sayili karart ile

alinan izinle yiiriitiilmiistiir.

Yazar Cikar Catismasi Bilgisi: Yazarlar bu ¢alismada ¢ikar ¢atismasit olmadigini beyan

etmektedirler.
Yazar Katkisi: Yazarlar bu ¢calismaya esit oranda katkr saglamislardr.
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Abstract

This study aims to examine the effect of Augmented Reality Applications (AR) on pre-service
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Introduction
The information and communication age which we live in suggests different learning
environments instead of classroom learning. In other words, the computer age also brings
different paradigms. With reference to this perspective, it is necessary to introduce new
learning methods which can be used and developed (Herpich, 2017). First of all, new
technological learning environments depend on the development of the infrastructure system
in which the individual has access to various technologies. Therefore, how information is
given in a rapidly changing society where there is a large amount of information is also
important. In order to ensure efficiency in both school and work environments, it is
necessary to adopt and apply knowledge at the right time and place. Augmented Reality
(AR), a new learning environment, has become a technology that has significantly changed

the place and timing of education and training (Lee, 2012).

In today's world, modern presentation technology in classrooms has become
complex. Fifty years ago, a teacher's only concern was running out of chalk, but in the new
century, teachers struggle to perform relatively simple tasks such as connecting computer
output to a projector, displaying the screen as a videotape, or even turning on the computer
(Cooperstock, 2001). Therefore, Augmented Reality technologies, which prioritize visuality,
have taken their place in education. Augmented Reality is a high-tech version of virtual
reality. Virtual Reality puts its users in a completely artificial environment and the user can
not see the real world. In contrast, Augmented Reality allows users to see the real world
with the virtual world. In AR environments, objects are combined with the real world

(Azuma, 1997).

Augmented Reality application has attracted the attention of different fields, and AR
has begun to be used in the branches of medicine, chemistry, geography, mathematics,
physics, biology, astronomy and history. As a result, many areas where AR technology is
used have taken their place in teaching and learning. Most of the studies reported that the
participants' opinions about the AR system were positive. In most of the studies comparing
AR technology and traditional learning methods, it has been concluded that the teaching of

subjects involving visualization will increase (Saidin et al., 2015).

The advantage of Augmented Reality is seen especially in the courses where
visuality is needed. Augmented Reality provides the interaction between the real and virtual
environment within the scope of the education world and uses concrete interface metaphor

for the object (Singhal et al., 2012). Teachers can make the lesson easier for students to
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understand in the classroom by enriching physical environment with virtual annotations and

drawings. This system supports educators, and this support can also be a physical object
related to the course material. For example, in a biology course, the organs of the animal can
be named and labelled on a picture. These labels can be developed and presented to students
with animated activities. A high-quality virtual image of a famous sculpture can be drawn in
the art classes. In this direction, physical support can also be given to students. In addition,
educators can more easily emphasize the tiniest detail of the subject when preparing AR

images (Coffin et al., 2010).

When Augmented Reality is evaluated as student-centered, it is understood that
technological integration is an important tool for students in Malaysia. In this direction,
educators have searched for technologies which facilitate active participation of students and
can be combined with science subjects. As a result, Augmented Reality has become one of
the technologies that show great potential in today's education especially in the visualization

of abstract concepts (Saidin, et al., 2015).

Marker-based Augmented reality can be easily operated on the camera of mobile
phones. In addition, the cost is low compared to other applications. These marks are
operated with the coordinate system and can transfer the 3D image to the real world. In
addition, it is preferred that the markers are black and white rather than colored for easy
access (Akbas & Giingor, 2017). In addition, each marker can interact with other markers in
Marker Based Augmented Reality. Thus, the images of the program can be viewed in real

time (Boonbrahm et al., 2019).

The marker is a combination of black and white squares and creates a system of
random markers in computer application. Sound and even 3D images can be used with the
marker-based application. In Marker-based Augmented Reality, markers are detected and
scanned and eventually run outside the 3D image marker. In this process, the application

also uses camera and global coordinates (Vora et al., 2018).
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Figure 1

Marker-based AR using simple geometries as markers (Cheng et al., 2017)

Today, it is seen that Augmented Reality applications concentrate on the field of
science education. However, in Social Studies education, there are situations in which
abstract concepts such as geography subjects are included and physical environment
conditions are insufficient. Therefore, it was thought that the effects of Augmented Reality
use should be investigated. AR studies in bachelor’s degree are not sufficient. In addition, it
was thought that the low level of interest of the students towards Geography courses was
related to the limitation of technological integration. Thus, the aim of this research is to
examine the effect of AR applications on the attitudes of social studies teacher candidates
towards general physical geography subjects. Answers were sought to the following

questions:

1. Is there a significant difference between the post-test attitude scores of the
pre-service teachers in control group who adopted the direct instruction method and their

genders?

2. Is there a significant difference between the pre-test and post-test attitude
scores of the pre-service teachers in control group who adopted the direct instruction

method?

3. Is there a significant difference between the post-test attitude scores and
genders of the experimental group in teaching the lesson with augmented reality supported

teaching material?
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4. Is there a significant difference between the pre-test and post-test attitude

scores of the pre-service teachers in the experimental group who teach with augmented

reality supported teaching material?

5. Is there a significant difference in the comparison of the post-test attitude
scores of the experimental group and the control group in terms of the topics of the general

physical geography course?
Method

In this section, the research method, sample, development process of data collection tools
and data analysis are explained. Quantitative research method was used in this study. The
study was carried out using a quasi-experimental design with pre-test/post-test control
group. In this method, the participants are divided into two as experimental and control
groups, groups are formed with random method and measurements are applied equally to
both groups before and after the experiment (Karasar, 2016). In our study, this practice was
given priority. "General Physical Geography" course in the control group was carried out
according to the curriculum and books of bachelor’s degree while the course supported by
AR applications was taught in the experimental group. The teaching process of the General
Physical Geography course was completed in 10 weeks in the control and experimental

groups.

AR teaching material was created by looking at the unit contents in the General
Physical Geography Bachelor’s degree course books. The application was carried out with
distance education during the pandemic. Topics selected from General Physical Geography
books in bachelor’s degree were supported by the AR environment. The application was
realized with distance education during the pandemic process. Marker-Based Augmented

Reality was used with the material prepared by us during the distance education process.
Participants

This study was carried out on the 1st year students of Necmettin Erbakan University Ahmet
Kelesoglu Education Faculty Social Studies Teaching Department in the city center of
Konya in the fall semester of the 2020/2021 academic year. Permission was obtained from
the FEthics Committee of Necmettin Erbakan University on December 18, 2020
(Issue2020/148). (Issue 2020/148). If a study has features which reflect certain objects,
events etc. it is used for criterion sampling (Blyiikoztiirk, et al., 2018). Therefore, 25

students with Android operating system using Android-based smartphones or tablets were
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selected. Experimental group consists of a total of 27 participants, 17 of whom are female

and 10 are male students in the pre-test. The experimental group consists of 25 students, 17
of whom are female and 10 are male students in the post-test. Of the 29 students who
participated in the pre-test in the control group, 20 were females and 9 were males. Of the 24
students who participated in the post-test in the control group, 16 were females and 8 were
males. The study started with 56 students, then the number decreased to 49 due to the

conditions of the pandemic period.
Application Process

General Physical Geography subjects in bachelor’s degree were supported by AR. During
the implementation process, Augmented Reality was introduced to the students in the first
week. In the second week, apk files and marker bases prepared in unity environment were
sent to the students before the lesson. In this activity, after printing out the marker base
cards, the students were informed about how the AR program works. Twenty minutes were
allocated for the activity during the lesson. Unity program and 3D max program were used
while preparing Augmented Reality applications. It was chosen because Unity and 3D max
programs are free for students. Marker-Based Augmented Reality is preferred for 2D and 3D
objects. Since the easiest access for students in online education during the pandemic
process is Marker-based AR and its cost is low, we did not study with other AR bases. The
mobile application was run with the Android operating system for accessibility. Thus, the
apk files prepared on the computer were sent to the students together with the markers

before the lessons. The application continued in the online course for 10 weeks.
Data Collection Tools

The data of the study were collected with the "General Physical Geography Attitude Scale"
developed by researcher. The development process, validity and reliability stages of

measurement tools are given below under sub-headings.
Development of General Physical Geography Attitude Scale

“General Physical Geography Attitude Scale” was developed by researcher to collect data.
During the scale development phase, 2nd, 3rd, and 4th grade Social Studies pre-service
teachers from 18 universities in Turkey participated in the spring semester of the 2019/2020
academic year. When the literature was examined, the General Physical Geography course
attitude scale was not found. While developing the scale, effective studies and books in

geography teaching were used (Akengin 2015; Doganay & Sever 2019; Unalds, 2019; Unlii,
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2014). Attention was paid to its compatibility with the structure in bachelor’s degree. As a

result of the evaluations, an item pool was created with 67 questions. These questions were
arranged in expert evaluation by taking the opinions of 1 Assessment and Evaluation
lecturer, 3 Education Department lecturers, 1 Geography lecturer and 2 Turkish language
lecturers. In line with the expert opinions, 2 items were subtracted from the scale. 65

questions in the item pool consist of 44 positive and 21 negative questions.

A pilot scheme is made before the draft scale is finalized. Before the pilot scheme,
the scale was applied to 4 students to make sure that it was understandable by the students.
351 students from 18 universities in Turkey participated in the pilot scheme online. In this
direction, it can be said that it is good if there are more than 300 participants. Comrey and
Lee (1992) stated that 100 participants are less, 200 participants are medium, 300
participants are good, 500 participants are very good and over 1000 participants are

excellent numerically while evaluating participant numbers in a sample (Topgu et al., 2013).

Likert-type scale rating in this study is as follows: “Strongly Agree: 57, Agree: 4”,
“Undecided: 37, “Disagree: 2”, Strongly Disagree: 1”. Reverse coding rating which was
applied in the negative items determined is as follows: “Strongly Disagree: 57, “Disagree:

4, Undecided: 37, “Agree: 27, “Strongly Agree: 1”.

After the pilot scheme, Exploratory Factor Analysis and Confirmatory Factor
Analysis were calculated. The method of establishing a connection between the
measurement of items and the required structure is called Explanatory factor analysis
(Yaratan, 2017). Correlation coefficients and items which are not suitable for internal
consistency were subtracted. For item discrimination, item analysis based on sub-top groups
was applied with a rate of 27%. As a result, it was revealed that the scale has item

discrimination.

KMO and Barlett tests were performed for the suitability of Exploratory Factor
analysis. Before construct validity, whether the sample is sufficient or not should be
determined using Kaiser-Meyer Olkin (KMO) and Bartlett tests (Eraslan, 2011). KMO value
is calculated as 0.888 and being above 0.60 of this value was considered to be suitable for
factor analysis (Biiytikoztiirk, 2017). Rotated Components Analysis and Total Variance of
the scale were calculated. Items “M37, M8, M48, M49, M17, M10, M47, M38, M23, M36,
M45, M34, M41, M22, M39, M40, M28, M29, M5, M2, M41, M42, M55, M64, M30, M43,
M7, M4, M1 and M53” in first rotated components matrix were subtracted. These items

were subtracted because these items could not fit into any factor load. In addition, it was
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observed that at least 3 items were not included in the factors and they were subtracted.

Calculation of the remaining items as KMO =.88 is a very good value. The results were
determined in accordance with the factor analysis (Blyiikoztiirk, S. 2017). The scale
consists of 33 items with 6 factors and its total variance is 55.502%. If the value exceeds
50%, it is suitable for factor analysis (Yaslioglu, 2017). According to the result, scree plot
was examined to confirm the 6-factor structure. According to this graph, since the slope is

horizontal after the 6th point, it can be said that the scale has a 6-factor structure.

Figure 2
Scree Plot
Scree Plot
-
.
L)
=
=
= 4
a
=
w
.
o
12 34 56 7 8 91011121314151617 1819 20 21 22 23 24 25 26 27 28 29 30 31 32 33
Component Number
Table 1

Rotated Components Matrix

ITEMS Components
1 2 3 4 5 6
M11 746
M16 714
M9 .690
M13 671

MI5 .669
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M6 .645

MI18 .640

M3 636

M60 174

M62 746

M57 730

M58 703

M46 .655

M65 .589

M359 480

Mé61 .679

M63 .623

M54 .605

M56 .590

M50 .563

M51 539

M52 536

MI19 176

M20 754

M21 716

MI12 482
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M35 761
M26 .698
M27 610
M24 567
M31 722
M33 .642
M32 .608

According to the Factor Load Analysis developed by Comrey and Lee, items 11, 16,
60, 62, 57, 58, 19, 20, 21, 35, 31 which are above 0.7 were determined to be perfect. In
addition, items in the range of 0.6 - 0.7 were found to be at a very good level. These items
are 9, 13, 15, 6, 18, 3, 46, 61, 63, 54, 26, 27, 33, 32. It was determined that items 65, 56, 50,
51, 52, 24, whose value range was between 0.6 and 0.5 were at a good level. Items 12 and
59 whose values are 0.45 can be considered adequate. As a result, it can be said that the
scale has construct validity. In addition, the factor titles are awareness, preliminary,
necessity, interest, desire to learn and curiosity to learn respectively. After the subtracted
items, item analysis based on the sub-top groups was calculated. The attitude scale consists

of 33 items. The highest score is 165 and the lowest score is 65.

Table 2
Item Analysis Based on Sub-Top Groups

Items Group N X SS Standart t SD p
Daviation
Error
M3 TG 95 4.62 .655 067 11.206 145.676
.000
SG 95 3.05  1.197 123

M6 TG 95 4.56 .808 .083 11.291 160.787
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M9

Ml11

MI12

MI13

M15

MI16

MI18

M19

M20

M21

SG

TG

SG

TG

SG

TG

SG

TG

SG

TG

SG

TG

SG

TG

SG

TG

SG

TG

SG

TG

95

95

95

95

95

95

95

95

95

95

95

95

95

95

95

95

95

95

95

95

2.83

4.77

3.49

4.94

3.59

3.81

3.20

4.38

2.79

4.86

4.16

4.73

3.18

4.18

2.51

4.23

3.07

4.15

3.06

4.36

1.252

555

1.166

245

1.096

1.532

1.107

.840

1.129

402

1.095

554

1.041

911

1.020

1.216

1.104

1.414

1.201

1.157

128

057

120

.025

112

157

114

.086

116

041

112

.057

107

.093

105

125

113

145

123

119

9.617

11.691

3.148

11.009

5.894

12.783

11.932

6.874

5.696

8.045

134.467

103.330

171.142

188

118.951

143.303

188

188

188

188

.000

.000

.000

.002

.000

.000

.000

.000

.000

.000

.000
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M24

M26

M27

M31

M32

M33

M35

M46

M350

M51

SG

TG

SG

TG

SG

TG

SG

TG

SG

TG

SG

TG

SG

TG

SG

TG

SG

TG

SG

TG

SG

95

95

95

95

95

95

95

95

95

95

95

95

95

95

95

95

95

95

95

95

95

3.03

3.72

2.69

3.59

2.77

4.35

3.07

4.17

2.83

4.38

3.11

4.47

3.13

3.67

2.82

3.09

1.93

4.17

2.67

4.45

2.63

1.115

1.260

1.032

1.418

1.153

965

1.013

930

1.155

.827

1.134

.810

1.214

1.250

1.139

1.407

1.034

1.058

1.348

.835

1.176

114

129

.106

145

118

.099

104

.095

118

.085

116

.083

125

128

117

144

106

109

138

.086

121

6.109

4.379

8.873

8.789

8.842

8.999

4914

6.522

8.499

12.303

188

180.478

188

188

188

163.876

188

172.585

177.966

169.534

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000
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M52

M54

M56

MS57

M58

M59

M60

Mé61

M62

Meé63

M65

TG

SG

TG

SG

TG

SG

TG

SG

TG

SG

TG

SG

TG

SG

TG

SG

TG

SG

TG

SG

TG

95

95

95

95

95

95

95

95

95

95

95

95

95

95

95

95

95

95

95

95

95

4.69

3.11

4.54

3.08

4.03

2.74

3.85

2.19

3.93

2.21

3.85

2.52

2.99

1.88

4.59

2.98

3.01

1.67

4.55

2.77

4.15

.566

1.067

.836

1.145

1.207

1.339

1.120

1.075

1.044

966

1.031

1.193

1.349

.966

.660

1.229

1.448

791

.665

1.292

1.052

058

.109

.086

118

124

137

115

110

107

.099

.106

122

138

.099

.068

126

.149

.081

.068

133

108

12.828

9.986

7.002

10.442

11.754

8.264

6.494

11.252

7.898

11.934

10.708

143.094

171.961

188

188

188

188

170.355

144.106

145.588

140.509

185.540

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000
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SG 95 241 1.180 121

According to table 2, there is a significant difference between the sub-top groups.

The reliability of the scale was calculated and the Cronbach Alpha internal
consistency coefficient was 0.921. Thus, it can be said that the scale is reliable
(Buyiikoztirk, S. 2017). The Cronbach Alpha internal consistency coefficient of the
remaining 33 items was 0.890. The overall reliability of the scale was at a high level. The
reliability coefficients of the items belonging to the sub-dimensions were 0.85 for the items
of learning curiosity, 0.85 for the items in the preliminary dimension, 0.86 for the items in
the desire to learn dimension, 0.71 for the items in the necessity dimension, 0.70 for the
items in the interest dimension and 0.68 for the items in the awareness dimension. The
internal consistency reliability coefficients of the sub-factors should be at least 0.60 (Ural

and Kilig, 2005, Cited; Dogan et al., 2013).
Confirmatory Factor Analysis

Confirmatory Factor analysis was performed to evaluate construct validity. As a result, the
6-factor measurement tool was also analyzed in the first-level multi-factor model. Implicit
variables were named before the model was created. As a result of the analysis, the model
was completed. Kurtosis and Skewness values are below =1 (Except for items 58, 65, 11, 9).
If the Skewness and Kurtosis values are within +2 critical values, it can be said that each
data has a normal distribution (Except for items 52, 51, 50, 20, 21, 27, 32, 33, 65, 62, 58, 57,
16, 13, 11, 9, 6, 3) (Emhan, et al., 2013). However, the model does not fit the multiple
normal distribution. Multivariate variable was calculated as 34,585 and since this value was
not accepted, the Bootstrapping Bollen-Styne Model 500 was added and the Amos model

was evaluated to be correct (p=.008).

Table 3
Multiple Normality Evaluation

Miable min max skew C.I. kurtosis  c.r.
M24 1.000 5.000 -.097 =742 =797 -3.049
M61 1.000 5.000 =777 -5.943 -.197 -.754

M54 1.000 5.000 -.851 -6.506 -.043 -.164
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M52

M51

M50

M63

MI12

MI19

M20

M21

M26

M27

M35

M31

M32

M33

M65

M62

M58

M57

MI18

MI16

MI13

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

5.000

5.000

5.000

5.000

5.000

5.000

5.000

5.000

5.000

5.000

5.000

5.000

5.000

5.000

5.000

5.000

5.000

5.000

5.000

5.000

5.000

-1.006

-.268

-.373

-.742

-.387

-.389

-.578

-.552

.030

-.549

-.091

-.370

-452

-.625

-.280

.655

.050

-.035

-.190

-.897

-.420

-7.694

-2.054

-2.852

-5.674

-2.960

-2.976

-4.421

-4.221

232

-4.202

-.698

-2.830

-3.459

-4.778

-2.145

5.008

383

-.270

-1.454

-6.861

-3.213

.820

-.889

-.992

-.389

-.996

-.730

-.734

-.830

- 713

-.510

-.793

-.640

-.544

-428

-1.016

-.569

-.872

-.997

-.720

230

-.566

3.134

-3.400

-3.794

-1.486

-3.811

-2.792

-2.807

-3.174

-2.727

-1.951

-3.032

-2.449

-2.079

-1.635

-3.884

-2.176

-3.333

-3.814

-2.754

.879

-2.165
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M1l 1.000 5.000 -1.473 -11.269  1.933 7.392
M9 1.000 5.000 -1.193 -9.122 .806 3.082
M6 1.000 5.000 -.730 -5.584 -471 -1.801
M3 1.000 5.000 -.942 -7.203 378 1.444
Multivariate 151.328 34.585

Goodness of fit values of the model was calculated as CMIN=911,677 DF=449,
p<0.001, CMIN/DF=2.030 RMSEA=0.109, CFI=0.883 GFI==.857. Higher coefficient

values were corrected in the modification indices (e-1 ile e-2 ye, e-3 ile e-4, e-27 ile e-28, e-

26 ile e-32, e-19 ile e-21). After subtracting items 46, 56, 59, 60, the covariance of item 60

in the limits of the second modification was found with other factors and subtracted. Since

the values CMIN=550.810 DF=332, p<0.001, CMIN/DF=1.659 RMSEA=0.043, CF1=0.933

GFI==.900 which were obtained after the removed items were in the correct range, it can be

said that the fit is perfect.

In the figure below, a first-level multi-factor structure with 29 items was obtained.

Figure 3

General Physical Geography Attitude Scale First Level Multifactor Modification Model
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Data Analysis

In the study, the General Physical Geography Attitude Scale which was developed by the
researcher was applied to the students before and after the lessons started. Parametric tests
were used in the analysis of the data. It was analyzed using the SPSS package program. The
Shapiro-Wilks test and Kolmogorov-Smirnov test were used to check whether the data
violated the assumption of normal distribution. In addition, kurtosis, skewness, standard
deviation and mean were also calculated. In this direction, whether there was a relationship
between the groups was determined by applying the Unpaired samples T-test and Paired

samples T-test.
Findings

The data obtained within the scope of the sub-objectives of this study were examined by

tabulating.

The normal distribution analysis was applied to the attitude scale firstly. The control

group normality analysis is given in the table below.

Table 4
Investigation of Descriptive Statistics and Normality Analysis of Control Group Scores
Mean

_ z z Kolmogorov-
N X Max Min S.S. Skewness Kurtosis ‘ ‘
Smirnov(Sig.)
54 3.65 482 261 0.502 .003 0.009 339 0.530 200"

When Table 4 is examined, the mean of the attitude scale is calculated as 3.65, the
max value as 4.82, the min value as 2.61, and the standard deviation as 0.502. It was found
that the skewness and kurtosis variables were within normal limits (£1). The Z value was
calculated as 0.009 < 1.96 and the data can be said to have a normal distribution.
Kolmogorov analysis is calculated for sample numbers which are higher than 50
(Bliytikoztiirk, 2017). The result of the Kolmogorov test was p=200 >0.05. In addition to
these statistical results, it was determined that the normal Q-Q plot, Detrended Q-Q and box
plot data showed normal distribution. As a result of the examination of the normality

assumptions, parametric analyzes were decided.
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Findings Related to the Post-test Attitude Scores of Control Group Pre-service

Teachers towards General Physical Geography Attitude Scale

Kolmogorov-Smirnov and Shapiro-Wilk tests were used to test normality. Shapiro-Wilk
values were checked in cases where the number of participants was less than 50. The sample

size in the table below is 24 in total.

Table S
Control Group Post-Test Shapiro-Wilk Normality Analysis

Gender Shapiro-Wilk
Statistic df Sig.
Attitude/post-test Male 952 8 729
Female 917 16 152

p>0.05

When the Shapiro-Wilk test in table 5 is examined, the post-test scores mean are
close to normal (males p=.729; females p=.152). In order to understand whether there is a
significant difference between male and female students in the post-test scores of the control

group, the unpaired samples T-test was used because the scores were normally distributed.

Table 6
Unpaired Samples T-Test Results of General Physical Geography Attitude Scale Post-Test

Scores in Terms of Gender Variable in the Control Group

Control Gender N X Ss Shx t sd p
Post-test Male 8 99.87 13.79 4.87 22 -1.123 274
Female 16 105.81 11.39 2.84

When table 6 is examined, the mean of the post-test attitude scores of male and
female students in the control group was found to be X=99.87 for males and X= 105.81 for
females. Accordingly, it is seen that the mean of female students is 5.94 points higher. On
the other hand, as a result of the analyzes, there was no statistically significant difference as
a consequence of the unpaired samples T-test to determine the significant difference

between the post-test attitude scores of the male and female students in the control group (
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t(22)=-1,123; p=.274). As a result of the analysis, that p value is higher than p>.05 revealed

that there was no significant difference. In this direction, it cannot be said that direct
instruction method in general physical geography course affects the attitude scores of male

and female students.

Findings Regarding the Pre-test /Post-test Attitude Scores of the Pre-service Teachers
in the Control Group towards General Physical Geography Attitude Scale

After taking away the difference between the pre-test and post-test, the Shapiro-Wilk tests
were used to test the normality. Shapiro-Wilk values were taken into account when the
number of participants was less than 50 (n=29). The table below shows that the pre-test and

post-test scores of the control group have a normal distribution. (p=468; p>.05)

Table 7
Control Group Pre-Test and Post-Test Shapiro-Wilk Normality Analysis

Shapiro-Wilk

Statistic df Sig.

Pre-Test and .956 20 468
Post-Test

Whether there was a significant difference between the pre-test and post-test scores

of the control group was analyzed with paired samples T-test. The results are in table 8.

Table 8
General Physical Geography Attitude Scale Pre-Test and Post-Test Dependent Variable T-
Test Results of the Control Group

Group Attitude N X ss Shx t sd P
Scale

Control Pre-test 20 102.40 15.39 3.44 19 -.289 776
Post- 20 10295 12.94 2.89
test

When table 8 is examined, there is no significant difference between the pre-test and

post-test scores of the control group attitude scale. As a result of the paired samples T test, t
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(19) = -.289 and p=.776 were found. Since the p value was calculated as higher than 0.05,

there was no statistically significant difference between the control group attitude scale pre-
test and post-test scores. It was observed that direct instruction method did not change the
attitudes of the students. On the other hand, the pre-test mean scores of the control group
was found to be X=102.40 and the post-test X=102.95. According to this, it was observed
that the direct instruction method in online education did not change the mean of the control

group students.

Findings Regarding the General Physical Geography Attitude Scale Scores of Pre-

service Teachers in the Experimental Group

The normal distribution analysis was applied to the attitude scale. The normality analysis of

the experimental group is given in the table below.

Table 9
Investigation of descriptive statistics and normality analysis of experimental group mean

SCores

_ Kolmogorov-

N X Max Min S.S. Skewness z Kurtosis z _ ‘
Smirnov(sig.)

51 358 450 221 0.549 495 1.486 157 0.239 .200

When table 9 is examined, the mean of the attitude scale is 3.58, the maximum value
is 4.50, the min value is 2.21, and the standard deviation is 0.549. It was found that the
skewness and kurtosis variables were within normal limits (£1). The z value was calculated
as 1.486 < 1.96 and it can be said that the data have a normal distribution. Kolmogorov
analysis is calculated for sample numbers which are higher than 50 (Biiyiikoztiirk, 2017). As
a result of the Kolmogorov test, p=.200 >0.05 was found. In addition to these statistical
results, normal Q-Q plot, Detrended Q-Q and box plot were examined and no outlier that
would affect the normal distribution of the data was found. As a result of the examination of

the normality assumptions, parametric analyzes were decided.

Findings Regarding the Post-Test Attitude Scores of Pre-service Teachers in the

Experimental Group towards the General Physical Geography Attitude Scale

In order to check whether the post-test scores of the experimental group differed
significantly between male and female students, the post-test scores were analyzed with an

unpaired samples T-test since the scores showed normal distribution.
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Table 10

Unpaired Samples T-Test Results of the Post-Test Scores of the General Physical
Geography Attitude Scale in the Experimental Group in Terms of Gender Variable

Experiment Gender N X SS Shx t sd p

Post-test Male 8 109.88 12.506 4.422 23  2.155 .042
Female 17 97.12  14.343 3.479

Sum 25

When table 10 is examined, the mean of the post-test attitude scores of male and
female students in the experimental group was found as (X=109.88 for males, X= 97.12 for
females). According to this, it is seen that the mean of male students is 12.76 points higher.
On the other hand, as a result of the analysis, a statistically significant difference was found
as a consequence of the unpaired samples T-test in order to determine the significant
difference between the post-test attitude scores of the male and female students of the
experimental group (t(23)=2,155; p=,042). As a result of the analysis, that p value was less
than p<.05 revealed a significant difference. Accordingly, it can be said that the learning
method for Augmented Reality in General Physical Geography has a positive effect on the
attitude scores of male and female students. In other words, the AR method resulted in favor

of male students.

Findings Regarding the Pre-Test and Post-Test Attitude Scores of Pre-service Teachers

in the Experimental Group towards the General Physical Geography Attitude Scale

Whether there was a significant difference between the pre-test and post-test scores of the

experimental group was analyzed with paired samples T-test. The results are in table 11.

Table 11
General Physical Geography Attitude Scale Pre-Test and Post-Test Dependent Variable T-
Test Results of Experimental Group

Group N X ss Shx t sd p

Experiment Pre-test 22 101.32 14.898 3.17 21 710 486

Post-test 22 100.18 15.429 3.29
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Toplam 40

When table 11 is examined, no significant difference is found between the pre-test
and post-test scores of the experimental group attitude scale. As a result of the paired
samples t, t(21)=.710 and p=.486 were obtained. Since the p value was calculated as higher
than 0.05, there was no statistically significant difference between the experimental group
attitude scale pre-test and post-test scores. It was observed that the Augmented Reality
method in online education did not change the attitude of the students. On the other hand,
the pre-test mean score of the experimental group was found to be X=101.32 and X=100.18
for the post-test. Accordingly, it was observed that the augmented reality in online education

did not change the mean of students in experimental group.

Findings Regarding the Post-Test Attitude Scores of the Pre-service Teachers in the
Control and Experimental Groups towards the General Physical Geography Attitude

Scale

Shapiro-Wilk analyzes show a normal distribution because the sample size was less than 50

before (p=,61 and p=,54; p>,05). The results are in table 12.

Table 12
Control Group and Experimental Group Post-Test Shapiro-Wilk Normality Analysis

Group Shapiro-Wilk
Statistic df Sig.
Post-test Control 968 24 .610
Experiment .966 25 542

Whether there was a significant difference between the post-test scores of the control
and experimental groups was analyzed with unpaired samples T-test. The results are in table

13.
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Table 13

Unpaired Samples T-Test Result of the Post-Test Attitude Scores of Control and
Experimental Groups Towards General Physical Geography

Group N X SS Shx t sd p
Pro-test Control 24 3.70 438 .089 47 .676
503
Experiment 25 3.61 529 105

When table 13 is examined, the mean of the post-test attitude scores in the control
and experimental groups was found as X=3.70 for the control and X= 3.61 for females.
Accordingly, the mean scores of the control group are close to the scores of the experimental
group. On the other hand, as a result of the analysis, no statistically significant difference
was found as a consequence of the unpaired samples T-test in order to determine the
significant difference between the post-test attitude scores of the control and experimental
groups (t(47)=.676; p= .503). As a result of the analysis, that p value is higher than p<.05
indicates that there is no significant difference. In this direction, there is no positive effect of
the post-test attitude scores between direct instruction learning method in the control group
and augmented reality learning method in the experimental group in the General Physical
Geography course. In other words, it can be concluded that direct instruction and AR

method is not effective.
Discussion, Conclusion and Recommendations

In this section, whether the use of Augmented Reality-based teaching method in General
Physical Geography teaching has an effect on students' attitudes towards the course was

examined. In this context, the results, discussions and suggestions are discussed.

When the post-test attitude scores of the control group were examined, no significant
difference was observed between male and female students. In other findings, there is no
statistically significant difference between the pre-test and post-test attitude scores of the
control group. On the other hand, there was a significant difference in the attitude scores of
the male and female students in the comparison between the male and female students in
terms of post-test scores of the experimental group. These results show us that the difference
between male and female students is positive. It was thought that the reason for the
difference between the genders was that male students were more interested in computer

games in the online education process. When the relevant literature is examined, there are
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studies of similar nature in the experimental group on the basis of gender. With the

Augmented Reality study prepared by Ozdemir et al. (2019), a significant difference was
found between male and female students in students' attitudes towards mathematics. In this
direction, it was observed that while the males’ attitudes towards mathematics were low
before the application, they increased with AR supported education. Similar to this study,
when the attitudes towards the augmented reality application on secondary school students
were observed, no statistically significant difference was found in the gender variable in the

article by Atasoy et al., (2017).

However, it was determined that the mean of male students was higher than the mean
of female students. In a different study, Ramazanoglu et al., (2020) also examined the
attitudes of Social Studies students in 6th grade towards Augmented Reality. Accordingly, it
was determined that the students were eager about the application and their anxiety levels
decreased. As a result, it was revealed that the students exhibited positive attitudes towards

Augmented Reality.

Another result obtained in the study is that no statistically significant difference was
observed when the pre-test and post-test mean scores of the experimental group in online
education were compared. The reason for the lack of difference is thought to be due to
students’ being at home during the curfew, inadequacy of a good learning environment and
problems caused by the internet. In another similar study, there was no effect of Augmented
Reality application on the attitude of mathematics students (Ibili, 2013). In another study,
which contrasts with this study, it was found that the Augmented Reality attitude scale
means in Revolution History course were at a good level. Therefore, it was observed that 8th

grade students developed a positive attitude towards application (Alinli1 & Yazici, 2020).

As for the final result, no statistically significant difference was observed in the
attitude scale when the post-test between the control and experimental groups was
examined. Therefore, when the training given with the Augmented Reality application and
the direct instruction method were compared, it was determined that the effect levels were

the same.
According to the results obtained, the following suggestions can be developed:

e Augmented Reality applications were suggested by the participants to be more

effective and beneficial in face-to-face training.
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e Augmented Reality applications can be used in cases where field studies and

technical trips are not available.
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