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Bu calismada ilkokul 4. sinif 6grencilerinin mekansal MAKALE TARIHi
okuryazarlik becerilerini 6lgmeye yonelik guvenirligi ve Gelis tarihi 30 Aralik
gecerligi  saglanmis  bir basari testi  gelistirmek ﬁgﬁil tarihi 30 Mart 202¢
amagclanmistir. Arastirmada tarama deseni kullaniimis olup,
calisma grubunu 2023-2024 egitim 6gretim yilinda farkli ANAHTAR KELIMELER
siniflarda  6grenim goéren ayni kademedeki 41 &grenci Eiféﬁ‘;‘rt‘?ns'gk;::;a'
olusturmustur. Amaca yonelik olarak 37 maddeden olusan | qiryazariik, mekansal
testin pilot uygulamasi ve devaminda madde analizleri diisinme
yapiimistir. Her bir madde igin basar testinin guvenirlik
katsayisi, testin guglik indeksi ve ayirt edicilik glcu
hesaplanmigtir. 41 &grenci ile yapilan pilot uygulamada Makale Tiirii
kullanilan basari testinin KR20 glvenirlik katsayisi 0,77 Arastirma makalesi
olarak bulunmustur. Daha sonra testin guclik indeksi ve
ayirt edicilik analizleri yapiimis, madde zorlugu 0,3-0,7
araliginda ve ayirt edicilik indeksi 0,20’nin Gzerinde olan
maddeler dahil edilerek test olusturulmustur. Son durumda
basari testi 22 maddeden olusmus ve KR20 guvenirlik
katsayisi 0,828 olarak hesaplanmistir.
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Giris

Bilgi tiirlerinin somut, soyut ve dijital a¢idan zenginlesmesi, farkli veri
formlarma erigebilen, kullanabilen ve iletebilen bireylerin topluma
kazandirilmasint gerekli kilmaktadir. Bu baglamda mekansal okuryazarlik
becerileri 6nemli bir okuryazarlik tiirii olarak one ¢ikmakta, s6z konusu
becerilerin belirlenmesi, dlgiilmesi ve degerlendirilmesi 6gretim siirecinde 6nem
arz etmektedir. Hedef davraniglari kazandirmak ve bireylerde bilgi, beceri,
davranis ve degerler gibi nitelikler noktasinda degisiklikler oldugunun tespit
edilmesi, egitimde sistemin yenilenmesi, gelistirilmesi, var olan eksiklerin
belirlenmesi ve geri bildirimin verilmesi adina 6lgme ve degerlendirme 6nemli
bir yere sahiptir (Kegeci, Yildinm & Kirbag Zengin, 2019). Dolayisiyla
Ogrencilerin basarilarin1 belirlemek icin &gretim programindaki kazanimlari

kapsayan iyi hazirlanmis 6l¢me araglarina gereksinim vardir (Génen, Kocakaya
& Kocakaya, 2011).

Ulkemizdeki basar1 testi ile ilgili ¢alismalar incelendiginde mekéansal
okuryazarlik konu igerigi ile Ortiisen; mekansal beceri, mekansal yetenek ve
mekansal diigiinme gibi bagliklar goriilmektedir. Bu baglamda, 6grencilerin
becerilerine iliskin durumlarinin birtakim testler ile tespitini amaclayan (Giin,
2014; Yiiksel ve Ozdemir, 2018; Sénmez ve Akbas, 2019; Yayla, 2019; Bedir ve
Yilmaz, 2020; Géniilagar ve Oztiirk, 2020) ¢alismalar bulunmaktadir. Ayni
amagla yurtdisinda caligmalar da (Kerri, 2010; Kim, 2011; Sari ve Ekawati,
2018) yapilmustir. Ayrica sosyal bilgiler dersi ile mekansal okuryazarligin
dogrudan iliskilendirildigi ¢aligmalarin smirli oldugu, konunun daha ¢ok
matematik ve geometri alanlarinda yogunlastigi gbze ¢arpmaktadir (Yolcu ve
Kurtulug, 2010; Kosa, 2011; Topaloglu, 2011; Arici, 2012; Aykan, 2013;
Goktepe, 2013; Demirkaya ve Masal, 2017; Demirkan, 2018).

Sosyal Bilgilerde Mekansal Okuryazarlik

Mekéansal okuryazarlik, mesafe, yonlendirme, mekansal aglar, mekansal iligkileri
anlama, boyut degisiklikleri ve harita okuma ile ilgili konular1 igerir (SPLINT,
2010, Sep.). Lane, Lynch ve McGarr (2018) mekansal okuryazarhigi, iki ve ii¢
boyutlu mekansal gorsellestirme, muhakeme yapma ve iletisim kurma ile ilgili
beceriler olarak tanimlamaktadir.

Mekansal okuryazarligin gerektirdigi beceriler ile ilgili siniflamalar, ¢aligmalara
gore farklilik gostermekle birlikte birtakim benzerliklerin  de oldugu
gorlilmektedir. Bernarz ve Kemp (2011) mekansal okuryazarlik becerilerinin;
mekansal kavram, mekansal temsil ve mekansal muhakeme ile ilgili oldugunu
ileri siirmektedir. Grossner ve Janelle (2014), mekansal kavram, mekansal
digiinme-hareket etme ve mekénsal ara¢ kullaniminda yeterlilik olarak
belirlemektedir. Jarvis (2011) mekansal okuryazarligin mekan, tasarim ve
muhakeme becerilerinden olustugunu ileri siirmekteyken; Moore- Russo ve
digerleri (2013) mekansal okuryazarligin gorsellestirme, iletisim ve muhakeme
becerisini gerektirdigini iddia etmektedir. Mekansal okuryazarlik ile ilgili temel
referans olarak kabul goren National Research Council (NRC) tarafindan
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yayimlanan Learning to Think Spatially raporuna goére mekansal okuryazar
bireyin 3 temel 6zelligi bulunmaktadir:

-Mekansal olarak diisiinme aligkanligina sahip; nerede, ne zaman, nasil ve neden
mekansal olarak diisiinecegini bilen, mekansal diisiinmeyi bilingli bir sekilde
uygulayan;

-Mekansal kavramlar ve mekansal betimlemeler hakkinda genis ve derin bir
bilgiye sahip olup, mekansal diisiinme ve hareket etme yontemlerini kullanarak
mekansal muhakeme yapan ve gerekli ara¢ ve teknolojileri kullanarak mekansal
yeteneklerini gelistiren, mekansal diisiinceye elestirel bir durus sergileyen;

-Mekansal verilerin kaynagma, dogruluguna ve giivenilirligine dayali olarak
degerlendirme yapan, olasi sorunlara karsi akil yliriiten veya bakis acisi
olusturan, diislincelerini ifade etmek ve savunmak i¢in mekansal verileri kullanan
ve mekansal bilgiye dayali olarak arglimanlarin gecerliligini degerlendiren
bireydir (NRC, 2006).

Icerikten de anlasilacag: iizere, mekansal okuryazarlik egitimine katki saglayacak
derslerin baginda, birgok okuryazarligin kazandirilmasinin hedeflendigi sosyal
bilgiler gelmektedir. Sosyal bilgiler mekani tanima ve mekan yonetiminde etkili
bireyler yetistirme noktasinda olumlu etki olusturmaktadir. Mekani tanimak,
anlamlandirmak sosyal bilgilerin en temel amaglarindandir. Sosyal bilgiler dersi
Ogretim programi genel amaclarinda 6grencilerin; yasadigi ¢evre ile diinyanin
genel cografi oOzelliklerini tamiyarak insan ile c¢evre arasindaki etkilesimi
aciklamalar1 ve mekani algilama becerilerini gelistirmeleri, ifadesi yer almaktadir
(Milli Egitim Bakanhg [MEB], 2018, s.8). Ogretim programinda belirlenen
yetkinliklerin de mekansal okuryazarlik igerigi ile ortiistiigli goriilmektedir. Bu
baglamda matematiksel yetkinlik, mantiksal ve uzamsal diislinme beceri ve
istegine; bilimde yetkinlik, dogal diinyanin agiklanmasina yonelik bilgi varligina
ve metodolojiden yararlanma beceri ve arzusuna; teknolojide yetkinlik ise
algilanan insan istek ve ihtiyaclarini karsilama baglaminda bilgi ve metodolojinin
uygulanmasina atifta bulunmaktadir. Dijital yetkinlik ise bilgiye erisim ve
bilginin degerlendirilmesi, saklanmasi, {iretimi, sunulmasi ve aligverisi igin
bilgisayarlarin kullanilmas1 ayrica internet araciligiyla ortak aglara katilim
saglanmasi ve iletisim kurulmasi gibi temel becerileri destelediginden mekansal
okuryazarlik beceri igerigi ile ortlismektedir.

Calismay1 sinirlandirabilmek amaciyla 6grenme alaninda, mekansal okuryazarlik
becerileri ile iligkilendirilebilecek 4. smif dilizeyine gore kazanimlar
belirlenmistir. Mekansal okuryazarlik iilkemizde yeni sayilabilecek bir ¢aligma
alan1 oldugundan kazanimlarin mekénsal okuryazarlik ile iligkilendirilmesinde
konu ile ilgili yurtdisinda yapilan ¢alismalardan faydalamilmis ve alt kazanimlar
belirlenmistir. Bu amagla sosyal bilgiler dersinde belirlenen konuya uygun olarak
test gelistirilecegi diisiiniilen 4. smif “Insanlar Yerler ve Cevreler” grenme alan
secilmis ve ilgili kazanimlar Tablo 1’de verilmistir.
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Tablo 1. Sosyal bilgiler 4. sinif mekansal okuryazarlik kazanimlari

SB.4.3.1. Cevresindeki herhangi bir yerin konumu ile ilgili ¢ikarimlarda bulunur. Yonler ile
dogal ve beseri unsurlara yakinlk, uzaklik agisindan konum analizi yapilir. Dogal ve
teknolojik yon bulma yontemlerine ve araclarina deginilir.

SB.4.3.2. Gunluk yasaminda kullandigi mekanlarin krokisini gizer. Siginak, acil toplanma
yeri, acil ¢ikis ve diger glivenli alanlar kroki Gzerinde gosterilir.

SB.4.3.3. Yagsadidi cevredeki dogal ve beseri unsurlari ayirt eder. Ogrencilerin yakin
cevrelerini tum unsurlariyla birlikte tanimalari saglanir.

SB.4.3.4. Cevresinde meydana gelen hava olaylarini gézlemleyerek bulgularini resimli
grafiklere aktarir. G6zlem yapma suresi, farkli hava olaylarinin gézlemlenmesine imkan
verecek sekilde belirlenir. Ayrica hava olaylarini aktarirken grafik okuma ve olusturma
becerileri tizerinde durulur.

SB.4.3.5. Yasadigi yer ve cevresindeki yer sekilleri ve nlfus 6zellikleri hakkinda
ctkarimlarda bulunur. Tirkiye'nin Siyasi ve Fiziki Haritasi 6grencilerle birlikte incelenir. Bu
kazanim iglenirken siir, hikaye, destan gibi edebi Urtinlerden yararlanilr.

SB.4.3.6. Dogal afetlere yonelik gerekli hazirliklar yapar. Ogrencinin yasadigi gevrede
karsilasma olasiligi olan dogal afetlere 6ncelik verilir. Deprem g¢antasi hazirligi konusuna
deginilir.

Amac

Calismada, ilkokul 4. smif Ogrencilerinin mekansal okuryazarlik becerilerini
Olgmeye yonelik, sosyal bilgiler 6gretim programi ile uyumlu, gecerligi ve
giivenirligi saglanmis sorulardan olusan bir “Mekansal Okuryazarlik Testi”
gelistirmek amaglanmistir. Bu amag¢ dogrultusunda, asagidaki alt probleme yanit
aranmistir.

- Ilkokul 4. sinif 6grencileri igin gelistirilen, mekansal okuryazarlik basari
testi, gegerli ve giivenilir midir?

Metodoloji

Bu calisma i¢in Kastamonu Universitesi Rektorliigii Sosyal ve Beseri Bilimler
Bilimsel Arastirmalar ve Yaymn Etigi Kurulu tarafindan etik kurulu onay1
almmustir (tarih: 06.03.2024, say1:3/33).

Arastirma Modeli

Bu ¢aligmada tarama deseni kullanilmigtir. Tarama deseni, bir 6rneklem iizerinde
yapilan ¢aligmalar neticesinde evren genelindeki egilim, tutum veya goriislerin
nicel olarak betimlenmesine olanak verir. (Creswell, 2013).

Evren ve Orneklem

Arastirmanin evrenini ilkokul 4. sinif 6grencileri, 6rneklemini ise Malatya iline
bagh Yesilyurt ilgesinde 2023-2024 egitim 6gretim yilinda 2 farkli ilkokulda,
aynmt smif kademesinde O6grenim goéren 41 Ogrenci olusturmaktadir. Kolay
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ulagilabilir olmasi sebebi ile ¢aligma grubu se¢imde kolay durum 6rneklemesi
yonteminden yararlanilmigtir. Kolay ornekleme, aragtirmaciya zamandan ve
maliyetten tasarruf saglayarak ulasabilecegi en kolay Ogelere yonelmesi
yontemidir (Baltaci, 2018).

Veri toplama araci

Bu calismada 6grencilerin mekansal okuryazarlik diizeyinin tespit edilmesine
yonelik gelistirilen veri toplama araci, ¢oktan segmeli maddelerin yer aldig1 bir
basar1 testidir. Mekénsal okuryazarlik basari testi gelistirilirken Bolat ve
Karamustafaoglu (2019) tarafindan onerilen test gelistirme basamaklari referans
alinmistir. Bu baglamda ilk olarak amag belirlenmistir. Ogrencilerin mekansal
okuryazarlik becerilerini dlgmek ve ilgili alan yazina katki saglamak amag
olarak belirlenmistir. Test konusunun belirlenmesi asamasinda sosyal bilgiler
dersinde mekansal okuryazarlik konusu ile iliskilendirilecek “Insanlar Yerler ve
Cevreler” dgrenme alani secilmistir. Olgiilecek dzellikler mekansal diisiinme,
mekansal diisiinmeyi uygulama ve mekéansal verileri degerlendirme olarak
belirlenmigtir.  Test  gelistirilirken {iclincii asamada madde havuzu
olusturulmustur. Test maddeleri olusturulurken daha 6nce yapilan caligmalar
incelenmis ve konuyla ilgili arastirmaci tarafindan 39 adet ¢oktan se¢meli soru
maddeleri yazilmistir. Yazim denetimi ve uzman goriisii alma agamasinda test
maddeleri tez izleme komite iiyeleri, iki smif 6gretmeni ve bir sosyal bilgiler
ogretmenine sunulmus ve gerekli imla-yazim veya punto diizenlemeleri icin
geri doniitler alinmigtir. Ayrica test maddeleri, segilen 6rneklem haricindeki 8
ilkokul 6grencisine uygulanmis ve 6grenci seviyesine uygun olmadigi goriilen 2
adet soru havuzdan cikarilmigtir. Testin kapsam gecerliginin saglanmasi icin
pilot uygulama yapmadan once sosyal bilgiler 6gretim programinda yer alan
“Insanlar Yerler Cevreler” 6grenme alanina ait alt kazanimlar belirlenmis ve
buna iliskin belirtke tablosu Tablo 2’de verilmistir.
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Tablo 2. Mekéansal Okuryazarlik Basari Testi Madde Kazanimlari

Beceri ve Kazanimlar Madde Numarasi

Mekansal diigiinme becerisi
Sekilleri, yon ve konumlarina goére ayirt
eder.

Mekéansal ortamdaki 6rlintlyu gosterir.

10, 11, 13, 16, 19, 21

Mekansal diisiinmeyi uygulama becerisi

Ginlik yasamda kullanilan mekansal

kavramlari soyler. 2,3,4,5,6,8,9, 12, 14, 17, 18, 20
Yo6n belirlemede kullanilacak mekansal

araglari tanir.

Mekansal veriyi degerlendirme becerisi
Mekansal verileri kendi ifadesi ile yorumlar.
Pusula kullanarak yén durumunu tanimlar.
Konumunu belirlemede kroki kullanir.

Kroki kullanarak, iki boyutlu gérsellerin
modelini hazirlar.

1, 7,15, 22

Tablo 2’de goriildiigii gibi test maddelerinin daha ¢ok mekansal diisiinmeyi
uygulama becerisine vurgu yaptigi goriilmektedir. Toplamda 12 madde
mekansal kavram ve mekansal ara¢ kullanim1 becerilerine yoneliktir. Mekansal
veriyi degerlendirme becerisine yonelik maddelerin ise nispeten daha az sayida
oldugu goriilmektedir. Maddelerin “Yenilenmis Bloom Taksonomisine” gore
biligsel siire¢ basamaklari ise Tablo 3’te sunulmustur.

Tablo 3. Biligsel Sureg Basamaklari

Biligsel Siire¢ Basamagi Madde Numarasi

Hatirlama 2,3,4,5,6,9, 12, 14,17, 18, 22
Anlama 1, 10, 11, 15, 19, 20, 21
Uygulama 7,8, 13,16

Tablo 3’e gore mekansal okuryazarlik basari testi maddeleri en fazla hatirlama
basamagina (11 soru) atifta bulunmaktadir. Ayrica anlama basamagi (7 soru) ve
uygulama basamagina (4 soru) iliskin maddeler de bulunmaktadir.
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Bulgular

Testin uygulanmasi asamasinda, 2 farkli ilkokulda 41 6grenciye test verilmistir.
Ogrenci seciminde goniilliiliik ve samimiyet dlciitii esas alinmis ve dgrencilere
gerekli bilgilendirme yapilarak gozetmen esliginde test ¢Ozdiiriilmistiir.
Uygulama sonuglarinin puanlanmasi, maddeleri dogru cevaplamus olanlara 1
puan, yanlig cevaplamig, cevaplamamis ve birden fazla segenek isaretlemis
olanlara 0 puan verilecek sekildedir. Yapilan puanlamanin ardindan her
6grencinin testten aldig1 toplam puan (test puani) hesaplanmustir.

Test gelistirmede analiz asamasinda maddelerin gegerlik ve giivenirlik
hesaplamalar1 yapilmistir. Her bir madde i¢in basar testinin giivenirlik katsayisi,
testin giicliik indeksi ve ayirt edicilik giicli hesaplanmustir. 41 6grenci ile yapilan
pilot uygulamada kullanilan basari testinin KR20 giivenirlik katsayis1 0,77 olarak
bulunmusgtur. Daha sonra testin giiglilk indeksi ve ayirt edicilik analizleri
yapilmis ve Tablo 4’te verilmistir.

Tablo 4. Mekéansal okuryazarlik basari testinin madde gigclik ve ayirt edicilik
degerleri

Madde Ayirt Madde
Soru Giigluk Edicilik Soru Giigliik Ayirt Edicilik Giicii
indeksi Giicii indeksi

1 0,36 0,36 20 0,36 0,18
2 0,50 0,27 21 0,32 0,64
3 0,36 0,36 22 0,45 0,55
4 0,68 0,27 23 0,36 0,18
5 0,41 0,45 24 0,14 -0,09
6 0,50 0,45 25 0,50 0,82
7 0,36 0,55 26 0,55 0,55
8 0,36 0,55 27 0,18 0,18
9 0,41 0,64 28 0,27 0,36
10 0,14 0,09 29 0,50 0,64
11 0,36 0,55 30 0,36 0,18
12 0,50 0,64 31 0,50 0,64
13 0,59 0,27 32 0,55 0,73
14 0,64 0,73 33 0,41 0,45
15 0,36 0,18 34 0,68 0,45
16 0,41 0,27 35 0,32 0,45
17 0,41 0,45 36 0,27 -0,18
18 0,68 0,45 37 0,14 -0,09
19 0,27 0,36

Tablo 4’te goriildiigi {izere yapilan analizler sonunda giivenirligini diisiiren,
madde ayirt edicilik giici ve madde giicliik indeksi diisiik maddeler basari
testinden c¢ikarilmigtir. Madde gii¢liigii, sorularin zor, orta veya kolay olma
Ozelligini belirtmektedir. Bu deger 0’a yaklastikga soru zorlasirken 1°e
yaklastik¢a soru kolaylasir, 0,50’ye yakin oldugunda ise orta giigliikte bir soru
oldugu belirtilir. Bir madde 0,3-0,7 arasinda bir degerde ise, kullanilabilir olarak
kabul edilir (Badat vd., 2020). Madde ayirt edicilikte dlgiit ise, sifir veya negatif
olan maddelerin teste dahil edilmemesidir. Maddenin 0,20’den kiigiik degerde
ayit edicilik olmast durumunda madde kullanilmamalidir ya da tekrar
diizenlenmelidir (Turgut, 1992). Tablo 5’te ¢ikarilan maddeler neticesinde basari
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testinin giivenirlik katsayis1 sunulmustur.

Tablo 5. Mekansal okuryazarlik basari testinin gtivenirlik analizi

Maddenin Maddenin Diizeltilmisg
Silinmesi Silinmesi Maddenin  Silinmesi
Madde
Qurumunda l?urumunda Toplam Durumunda
Olgek Olgek K Cronbach’s Alpha
orelasyonu
Ortalamasi Varyansi
M1 9,17 24,095 0,172 0,831
M3 9,22 23,726 0,263 0,827
M5 9,15 23,578 0,278 0,826
M6 9,02 23,274 0,333 0,824
M7 9,20 23,161 0,382 0,822
M8 9,12 23,260 0,342 0,824
M9 8,95 23,048 0,388 0,821
M11 9,22 23,376 0,342 0,823
M12 9,12 22,810 0,440 0,819
M14 8,93 22,970 0,410 0,820
M17 9,20 23,061 0,404 0,821
M18 8,83 22,995 0,441 0,819
M21 9,15 23,228 0,354 0,823
M22 9,15 22,928 0,419 0,820
M25 9,00 21,950 0,624 0,810
M26 9,12 22,560 0,495 0,816
M29 9,05 22,748 0,446 0,819
M31 9,20 23,211 0,370 0,822
M32 9,05 22,398 0,522 0,815
M33 9,24 23,889 0,234 0,828
M34 8,98 22,674 0,466 0,818
M35 9,22 23,426 0,331 0,824

Tablo 5’teki veriler neticesinde basar1 testi 22 maddeden olusturulmustur. KR20
giivenirlik katsayis1 ise 0,828 olarak hesaplanmustir.

Tartisma and Sonug

Test gelistirmede son asamada nihai test olusturulmustur. Calismanin sonunda
coktan se¢meli 22 maddeden olusan bir test gelistirilmistir. Testin KR20 degeri
0,828 bulunmustur. Bu durum basar1 testinin giivenilir bir test oldugunu
gostermektedir. Ayrica testte yer alan her bir madde i¢in ayirt edicilik ve giligliik
indekslerine bakilmis ve bulunan degerler 1s18inda testin uygulanabilir oldugu
kanaatine varilmigtir. Mekansal okuryazarlik basari testi, dgretim programina
uyumlu olmast sebebi ile 6lgme ve degerlendirme agisindan egitim-6gretim
siirecinde kullanilabilir niteliktedir.

Mekansal okuryazarlik diizeyini belirlemeye yonelik yapilan test gelistirme
calismalari, 6grenci seviyesinin Olgiilebilir oldugunu gostermektedir. Kerri
(2010), 8. smif Ogrencileri igin mekansal organizasyon yetenegi (zihinsel
rotasyon, yol bulma, gercek diinya temsilleri/gorsellestirme), mekansal iliski
anlayis1 ve grafik becerisini (gdzlem, tahmin, analiz ve degerlendirme) incelemek
amaciyla test gelistirmistir. Sari ve Ekawati (2018), altinc1 sinif dgrencilerinin
mekansal okuryazarliklarin1 analiz etmek i¢in sekil ve mekéan ile ilgili
problemlerin oldugu bir test gelistirmistir. Ulkemizde de benzer amagla yapilan
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calismalar goriilmektedir. Turgut (2007), Michigan State Universitesi 6gretim
elemanlart tarafindan gelistirilen uzamsal gorsellestirme testini Tiirkce’ye
cevirmistir. Bu testteki maddeler genel olarak 3 boyutlu cisimlerin kugbakisi veya
bagka agilardan goriintiisii gibi konular1 igermektedir. Turgut tarafindan asil test
daha yalin hale getirilmis ve c¢ikan sorular yerine goriisler dogrultusunda
ilkogretim 6. sinifa uygun sorular eklenmistir. 29 sorudan olusan testin son
halinin giivenirlik katsayist 0,830 olarak bulunmustur. Uygan (2011), uzamsal
yetenegin Olgiilmesinde Santa Barbara Solids Test (SBST) kullanmistir. SBST
arastirmaci tarafindan Ingilizce’den Tiirkge’ye gevrilmistir. Testin giivenirligini
belirlemek amaciyla, test 122 iniversite 0grencisine uygulanmistir. Toplanan
veriler lizerinde KR20 giivenirlik analizi yapilarak katsayis1 0.84 olarak
hesaplanmis ve testin giivenirligini yeterli kabul etmistir. Goniilagar (2019), 5. ve
8. smif diizeyleri i¢in belirlenmis mekénsal diisiinme becerilerine bagli olarak
Mekéansal Diisiinme Becerileri Seviye Belirleme Testi (MDBSBT) hazirlanmustir.
MDBSBT nin gegerlilik ve giivenirligini test etmek amaciyla Delfi tekniginden
yararlanmistir. Uzmanlara goriisleri sorulmus ve elde edilen geri bildirimler
1s18inda diizenlemelerde bulunmustur. Siirecin sonunda ortaokul &grencilerinin
mekansal diisiinme becerilerini lgmeye yonelik hazirlanan testlerde 5. siniflara
ve 8. simiflara farkli sayida ve farkl giicliik seviyesinde maddelerden olusan
sorular olusturulmustur.  Tiirel ve Demirkaya (2020), mekansal becerileri
belirlemek amacl olarak 30 sorudan meydana gelen dort sikli coktan segmeli bir
basan test hazirlanmistir. Bagar testinde yer alan biitlin sorularin madde ayirt
edicilik indeksleri ise 0.32 ile 0.71 araliginda oldugu tespit edilmistir. Hazirlanan
basari testinin giivenirligi i¢in yapilan KR21 degeri 0.871 olarak hesaplanmustir.

Oneriler

Konuyla ilgili ¢aligmalara yonelecek arastirmacilar i¢in birtakim Onerilerde
bulunulmustur:

e Gelistirilmis olan mekansal okuryazarlik basar1 testi diger
aragtirmalarda veri toplama araci olarak kullanilabilir.

e (Coktan segmeli olarak gelistirilen basar1 testi, acik u¢lu, bosluk
doldurma, dogru yanlis gibi baska soru formatlari ile hazirlanabilir.

e Mekansal okuryazarlik basar testi gelistirme amaci ile farkli simif
diizeylerine yonelik ¢aligmalar yapilabilir.

e Farkli ve daha fazla sayida orneklem iizerinde denenerek testin
giivenirligi saglanabilir.

Arastirmanin Sinirliliklar1 ve Gelecek Arastirmalar

Bu aragtirma, c¢aligma kapsamindaki incelenen literatiir ile smirlidir.
Gelecekteki arastirmalarda mekansal okuryazarlik becerileri baska disiplinlerle
de iliskilendirmeli ve buna iligkin ¢aligmalar yapilmalidir.



ULUSLARARASI SOSYAL BILIMLER EGITiMi DERGISI 69

Yazar Katkilari

Makalenin asamalarinda tiim arastirmacilar katkida bulunmugtur. Tiim yazarlar makalenin
yayimlanmig halini okumus ve kabul etmistir.

Yayin Etigi

Bu calisma icin Kastamonu Universitesi Rektorliigii Sosyal ve Beseri Bilimler Bilimsel
Aragtirmalar ve Yayin Etigi Kurulu tarafindan etik kurulu onayr alinmistir (tarih:

06.03.2024, say1:3/33).



ULUSLARARASI SOSYAL BILIMLER EGITiMi DERGISI 70

ORCID

Fatos Gliven = http://orcid.org/0000-0003-2371-1430
Duran Aydinozii *» http://orcid.org/0000-0003-2777-0024
Ufuk Sozcii = http://orcid.org/0000-0002-6809-4774

Kaynak¢a

Aricy, S. (2012). Origami temelli 6gretimin 10. simif dgrencilerinin uzamsal gorsellestirme, geometri basarisi ve geometrik akil
yiiriitmeleri lizerine etkisi. [ Yiiksek Lisans Tezi]. Bogazi¢i Universitesi.

Atasoy, B., Yiiksel, A. O. ve Ozdemir, S. (2018). 3B tasarim uygulamalarinin uzamsal beceriye etkisi: Hackidhon 6rnegi, Gazi
Univ. Egitim Fakiiltesi Dergisi, 39(1), 341-371

Aykan, F. B. (2013). Farkli simif seviyesindeki ogrencilerin uzamsal becerilerinin incelenmesi. [Yiksek Lisans Tezi].
Karadeniz Teknik Universitesi.

Badat, T., Usgu, G., Dinler, E., Bayramlar, K., ve Yakut, Y. (2020). Coktan se¢meli sinavlarda kullanilan 6l¢me ve
degerlendirme sisteminin uygulanmasi: Madde analiz 6rnegi. Hacettepe University Faculty of Health Sciences
Journal, 7(3), 285-295. https://doi.org/10.21020/husbfd.629548

Baltaci, A. (2018). Nitel arastirmalarda 6rnekleme yontemleri ve 6rnek hacmi sorunsali {izerine kavramsal bir inceleme. BEU
SBE Dergisi, 7(1), 231-274.

Bedir, D. ve Yilmaz, S. (2020). Lise 6grencilerinin uzamsal yetenek 6z-degerlendirme diizeylerinin incelenmesi. Necatibey
Egitim Fakiiltesi Elektronik Fen ve Matematik Egitimi Dergisi, 14(2), 1528-1553.

Bernarz, S. W. & Kemp, K. (2011). Understanding and nurturing spatial literacy. Procedia Social and Behavioral Sciences
(21), 18-23.

Bolat, A., & Karamustafaoglu, S. (2019). Viicudumuzdaki sistemler {initesi basari testi gelistirme: Gegerlik ve giivenirlik. Gazi
Egitim Bilimleri Dergisi, 5(2), 131-159. DOI: https://dx.doi.org/10.30855/gjes.2019.05.02.008

Creswell, J. W. (2009). Research design: Qualitative, quantitative, and mixed methods approaches John W. Creswell. (3rd ed.)

Demirkan, H. (2018). 8. Smif 6grencilerinin uzamsal becerileri ile geometri basarilar arasindaki iligkinin incelenmesi.
[Yiiksek Lisans Tezi]. Usak Universitesi.

Demirkaya, C. ve Masal, M. (2017). Geometrik-mekanik oyunlar temelli etkinliklerin ortaokul 6grencilerinin uzamsal
diisiinebilme becerilerine etkisi. Sakarya Universitesi Egitim Dergisi, 7(3), 600-610.

Goktepe, S. (2013). TIkogretim matematik 6gretmen adaylarinin uzamsal yeteneklerinin solo modeli ile incelenmesi. [Yiiksek
Lisans Tezi]. Marmara Universitesi.

Gonen, S., Kocakaya, S. & Kocakaya, F. (2011). Dinamik konusunda gegerliligi ve givenilirligi saglanmis bir basar testi
gelistirme ¢alismast. Yiiziincii Y1l Universitesi Egitim Fakiiltesi Dergisi, 8(1), 40-57.

Goniilagar, H. (2019). Ortaokul 6grencilerinde mekansal disiinme becerilerinin gelisimi: Bir durum ¢alismasi. [Yiksek Lisans
Tezi]. Erciyes Universitesi.

Géniilagar, H. ve Oztiirk, M. (2020). Ortaokul 6grencilerinin mekansal diisiinme becerileri. Milli Egitim, 49(227), 217-243.

Grossner, K. & Janelle, D.G. (2014). Concepts and principles for spatial literacy. Researchgate, DOI:
10.7551/mitpress/9811.003.0013

Giin, E. (2014). Arttinlmis gergeklik uygulamalarinin 6grencilerin uzamsal yeteneklerine etkisi, [Doktora Tezi] Gazi
Universitesi.

Jarvis, C.H. (2011). Spatial literacy and the postgraduate GIS curriculum. Procedia Social and Behavioral Sciences, (21), 294—
299.

Kegeci, G., Yildirim, P., ve Kirbag Zengin, F. (2019). Sistemler akademik basart testi: Gegerlik ve giivenirlik ¢caligmasi. Ulusal
Egitim Akademisi Dergisi (UEAD), 3(1), 96-114.

Kerri, S. W. (2010), Google Earth in the middle school geography classroom: its impacton spatial literacy and place geograpy
understanding of students. [for the degree of Doctor of Philosophy, University of North Dakota]. Teaching &
Learning Department, North Dakota.

Kim, M. (2011). Effects of a GIS course on three components of spatial literacy. [PhD Thesis]. Texas A&M University.
Kosa, T. (2011). Ortadgretim 6grencilerinin uzamsal becerilerinin incelenmesi. [Doktora Tezi]. Karadeniz Teknik Universitesi.

Lane, D., Lynch, R. & McGarr, O. (2019). Problematizing spatial literacy within the school curriculum. International Journal


http://orcid.org/0000-0003-2371-1430
http://orcid.org/0000-0003-2777-0024
http://orcid.org/0000-0002-6809-4774

ULUSLARARASI SOSYAL BILIMLER EGITIMi DERGISI 71

of Technology and Design Education. 29(1), 685-700. https://doi.org/10.1007/s10798-018-9467-y

Moore- Russo, D., Viglietti, J. M., Chiu, M. M & Bateman, S. M. (2013). Teachers’ spatial literacy as visualization, reasoning,
and communication. Teaching and Teacher Education, 29, 97-1009.

National Research Council, (2006). Learning to think spatially. Washington DC The National Academies Press.

Sari, E. K. & Ekawati, R. (2018). Analysis of primary students’ spatial literacy on reasoning. Jurnal Riset Pendidikan dan
Inovasi Pembelajaran Matematika, 2(1), 15-22.

Sonmez, F. ve Akbas, Y. (2019). Cografi bilgi sistemlerine (CBS) dayali sosyal bilgiler 6gretiminin 6. sinif dgrencilerinin
mekansal diisiinme becerilerine etkisi. International Journal of Geography and Geography Education (IGGE). 40, 40-
58.

Spatial Literacy in Teaching (2010, Sep.). University of Leicester-The Universit of Nottingham..Rerieved June,8 2020 from
https://www.le.ac.uk/gg/splint/index.html,

Topaloglu, 1. (2011). Cabri 3d ile yapilan ders tasarimlarinin 6grencilerin uzamsal gorselleme ve basarilarina etkisinin
incelenmesi. [Yiiksek Lisans Tezi]. Marmara Universitesi.

Tiirel, A., & Demirkaya, H. (2020). Google Earth’in sosyal bilgiler dersinde basar1 ve tutumlara etkisi. Uluslararas1 Sosyal ve
Egitim Bilimleri Dergisi, 7(14), 195-207. https://doi.org/10.20860/ijoses.799790

Turgut, M. (2007), Ilkogretim II. kademede 6grencilerin uzamsal yeteneklerinin incelenmesi, [Yiiksek Lisans Tezi], Dokuz
Eyliil Universitesi.

Turgut, M. F. (1992). Egitimde 6l¢gme ve degerlendirme (9. Baski). Saydam Matbaacilik.

Uygan, C. (2011), Kat1 cisimlerin dgretiminde google sketchup ve somut model destekli uygulamalarin ilkdgretim matematik
Ogretmeni adaylarinin uzamsal yeteneklerine etkisi, [ Yiiksek Lisans Tezi], Eskisehir Osmangazi Universitesi.

Yayla, O. (2019). Sosyal bilgiler egitiminde mekansal teknolojilere dayali dgretim uygulamalarnin 6grencilerin mekénsal
diisiinme becerilerine ve akademik basarilarina etkisi. [ Yiiksek Lisans Tezi]. Trabzon Universitesi.

Yolcu, B. ve Kurtulus, A. (2010). 6. Siif 6grencilerinin uzamsal gorsellestirme yeteneklerini gelistirme iizerine bir ¢alima.
IIkogretim Online, 9(1), 256-274.



The Journal of International Social Science Education

L ]
| m—nm— ISSN: 2146-6297 (Online) Journal homepage: https://www.dergipark.org.tr/en/pub/issej ‘

A study on the development of a spatial literacy
achievement test for fourth-grade elementary school
students

Fatos Giiven, Duran Aydinézii & Ufuk Sozcii

To cite this article: Guven, F. Aydinézii, D. & Sozcii, U. (2026). A study on the development of a spatial
literacy achievement test for fourth-grade elementary school students, The Journal of International
Social Science Education, 12(1), 59-81. DOI: 10.47615/issej.1850875

To link to this article:_https://doi.org/10.47615/issej. 1850875

8 © 2026 The Author(s). Reprints and permissions:
Authors have permission to share their article after it has been published
in ISSEJ/The journal of International Social Science Education, either in
print or online as a First Edition

In this study, an achievement test was developed to measure spatial literacy
skills in the 4th-grade social studies curriculum.

As part of the research, test items were developed by linking the learning
outcomes in the curriculum to spatial literacy skills.

It is believed that this study will contribute to the literature by establishing a
valid and reliable measurement tool.

ISSEJ/The Journal of International Social Science Education is a double peer-reviewed online journal.
This article can be used for research, teaching and private studies. Only the authors are responsible
for the content of the article. The journal has the copyright of the articles.” The publisher cannot be held
liable for any loss, transaction, claim or damage arising directly or indirectly in connection with the use
of the research material.

All authors are requested to disclose any actual or potential conflict of interest includin? any financial,
personal or other relationships with other people or organizations regarding the submitted work.

"This article is derived from Dr. Fatos GUVEN’s PhD dissertation entitled "'Developing spatial literacy skills of 4th-
grade primary school students in social studies lessons,”, conducted under the supervision of Prof. Dr. Duran
AYDINOZU and Assoc. Prof. Dr. Ufuk SOZCU at Kastamonu University."


https://www.dergipark.org.tr/en/pub/issej
https://doi.org/10.47615/issej.1850875

THE JOURNAL of INTERNATIONAL SOCIAL SCIENCE EDUCATION 73

THE JOURNAL OF INTERNATIONAL SOCIAL SCIENCE EDUCATION
2026 VOLUME 12, ISSUE 1, 59-81
https://doi.org/10.47615/issej.1850875

3 OPENACCESS | crestorupsaes

A study on the development of a spatial literacy

achievement test for fourth-grade elementary school

students

Fatos Glven © Duran Aydindzi
Faculty of Education, Kastamonu University, Kastamonu, 37100, Turkey

Ufuk Sozcl

Faculty of Education, Tokat Gaziosmanpasa University, Tokat, 60000, Turkey

ABSTRACT

This study aimed to develop a reliable and valid achievement test to
measure the spatial literacy levels of fourth-grade primary school
students. The study employed a cross-sectional design, with the study
group consisting of 41 students in the same grade level who were
enrolled in different classes during the 2023—2024 academic year. A pilot
test of the 37-item scale was conducted, followed by item analyses. For
each item, the reliability coefficient of the achievement test, the test's
difficulty |ndex and its discriminative power were calculated. In the pilot
application conducted with 41 students, the KR20 reliability coefficient of
the achievement test was found to be 0.77. Subsequently, the test's
difficulty index and discriminating power analyses were performed, and
items with a difficulty level between 0.3 and 0.7 and a discriminating
power index above 0.20 were included in the test. Ultimately, the
achievement test consisted of 22 items, and its KR20 reliability
coefficient was calculated as 0.828.
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Introduction

Assessment and evaluation are important elements of the education and training process.
Assessment and evaluation play an important role in acquiring target behaviors and
determining changes in individuals in terms of qualities such as knowledge, skills,
behaviors, and values, as well as in renewing and developing the education system,
identifying existing deficiencies, and providing feedback (Kegeci, Yildinnm & Kirbag
Zengin, 2019). Therefore, well-designed assessment tools that cover the learning
outcomes in the curriculum are necessary to determine student achievement (Gonen,
Kocakaya & Kocakaya, 2011).

Spatial literacy encompasses topics such as distance, orientation, spatial networks,
understanding spatial relationships, dimensional changes, and map reading (SPLINT,
2010, Sep.). Lane, Lynch, and McGarr (2018) define spatial literacy as skills related to
two- and three-dimensional spatial visualization, reasoning, and communication.
Classifications of the skills required for spatial literacy vary across studies, but some
similarities are also observed. Bernarz and Kemp (2011) argue that spatial literacy skills
relate to spatial concept, spatial representation, and spatial reasoning. Grossner and
Janelle (2014) define them as spatial concepts, spatial thinking-moving, and proficiency
in the use of spatial tools. While Jarvis (2011) argues that spatial literacy consists of
spatial, design, and reasoning skills, Moore-Russo et al. (2013) claim that spatial literacy
requires visualization, communication, and reasoning skills.

According to the report Learning to Think Spatially published by the National Research
Council (NRC), there are three key characteristics of a spatially literate individual:

-Possesses the habit of thinking spatially; knows where, when, how, and why to think
spatially, and consciously applies spatial thinking;

-Possesses broad and deep knowledge of spatial concepts and spatial descriptions,
engages in spatial reasoning using spatial thinking and movement methods, develops
spatial abilities using necessary tools and technologies, and takes a critical stance toward
spatial thinking;

-An individual who evaluates based on the source, accuracy, and reliability of spatial
data, reasons or forms perspectives regarding potential problems, uses spatial data to
express and defend their ideas, and evaluates the validity of arguments based on spatial
knowledge (NRC, 2006).

In order to limit the scope of the study, learning outcomes corresponding to the 4th grade
level that can be associated with spatial literacy skills have been determined. Since
spatial literacy is a relatively new field of study in our country, the learning outcomes
have been determined in relation to spatial literacy by drawing on relevant studies
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conducted abroad, and sub-learning outcomes have been identified.

As can be understood from the content, social studies, which aims to impart many types
of literacy, is at the forefront of courses that contribute to spatial literacy education.
Social studies has a positive impact in terms of recognizing space and raising individuals
who are effective in spatial management. Understanding and interpreting space is one of
the fundamental objectives of social studies. The general objectives of the social studies
teaching program state that students should recognize the geographical features of their
living environment and the world at large, explain the interaction between humans and
the environment, and develop their spatial perception skills (Ministry of National
Education [MEB], 2018, p.8). The competencies defined in the curriculum are also seen
to coincide with the content of spatial literacy. In this context, mathematical competency
refers to logical and spatial thinking skills and desire; scientific competency refers to
knowledge of explaining the natural world and the ability and desire to use methodology;
technological competency refers to the application of knowledge and methodology in the
context of meeting perceived human desires and needs. Digital competence overlaps
with spatial literacy skills because it supports basic skills such as accessing and
evaluating information, storing, producing, presenting, and exchanging information
using computers, as well as participating in shared networks and communicating via the
internet.

In order to limit the scope of the study, learning outcomes corresponding to the 4th grade
level that can be associated with spatial literacy skills have been determined. Since
spatial literacy is a relatively new field of study in our country, studies conducted abroad
on the subject were utilized in determining the learning outcomes related to spatial
literacy, and sub-learning outcomes were established. For this purpose, the 4th grade
learning area “People, Places, and Environments” was selected, and the relevant learning
outcomes are presented, as it was deemed suitable for developing a test aligned with the
topic identified in the social studies course.

Purpose

This study aimed to develop a “Spatial Literacy Test” consisting of questions that are
valid and reliable, compatible with the social studies curriculum, and designed to
measure the spatial literacy skills of fourth-grade elementary school students. To this
end, the following sub-problem was addressed.

- Is the spatial literacy achievement test developed for fourth-grade elementary school
students valid and reliable?
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Method

This study used a survey design. A survey design allows for the quantitative description
of trends, attitudes, or opinions in the general population based on studies conducted on a
sample. (Creswell, 2013).

The population of the study consists of fourth-grade elementary school students, while
the sample comprises 41 students enrolled in two different elementary schools in
Yesilyurt district, Malatya province, during the 2023-2024 academic year, attending both
similar and different classes. Convenience sampling was used in the selection of the
study group due to its accessibility. Convenience sampling is a method that allows the
researcher to focus on the most accessible elements, saving time and money (Baltaci,
2018). In this study, the data collection tool developed to determine students' spatial
literacy level is a achievement test containing multiple-choice items.

Findings

During the test administration phase, the test was administered to 41 students in two
different elementary schools.  Student selection was based on the criteria of
voluntariness and sincerity, and the students were given the necessary information and
administered the test under the supervision of an invigilator. The scoring of the
application results was as follows: 1 point was given to those who answered the items
correctly, and 0 points were given to those who answered incorrectly, did not answer, or
marked more than one option. After the scoring, each student's total score on the test
(test score) was calculated.

During the analysis phase of test development, validity and reliability calculations were
performed for the items. For each item, the reliability coefficient of the achievement test,
the test's difficulty index, and its discriminative power were calculated. In the pilot study
conducted with 41 students, the KR20 reliability coefficient of the achievement test used
was found to be 0.77. Subsequently, the test's difficulty index and discriminative power
analyses were performed.

Following the analyses, items that reduced reliability, had low item discrimination
power, and low item difficulty indices were excluded from the achievement test. Item
difficulty indicates whether questions are difficult, moderate, or easy. As this value
approaches 0, the question becomes more difficult; as it approaches 1, the question
becomes easier; and when it is close to 0.50, the question is considered to be of moderate
difficulty. If an item has a value between 0.3 and 0.7, it is considered usable (Badat et
al., 2020). The criterion for item discrimination is that items with a value of zero or
negative should not be included in the test. If the item has a discrimination value less
than 0.20, it should not be used or should be revised (Turgut, 1992). As a result of the
analyses, the test was reduced to 22 items, and the KR20 reliability coefficient was
calculated as 0.828.

At the end of the study, a test consisting of 22 multiple-choice questions was developed.
The KR20 value of the test was found to be 0.828. This indicates that the achievement
test is a reliable test. Furthermore, the discrimination and difficulty indices for each item
in the test were examined, and based on the values found, it was concluded that the test
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is applicable. The spatial literacy achievement test is suitable for use in the teaching and
learning process in terms of measurement and evaluation because it is compatible with
the curriculum.

Test development studies aimed at determining spatial literacy levels show that student
levels can be measured. Kerri (2010) developed a test to examine spatial organization
skills (mental rotation, route finding, real-world representations/visualization), spatial
relationship understanding, and graphic skills (observation, prediction, analysis, and
evaluation) for 8th grade students. Sari and Ekawati (2018) developed a test with shape
and space-related problems to analyze the spatial literacy of sixth-grade students. Similar
studies have been conducted in our country for the same purpose. Turgut (2007)
translated the spatial visualization test developed by Michigan State University faculty
members into Turkish. Uygan (2011) used the Santa Barbara Solids Test (SBST) to
measure spatial ability. The SBST was translated from English into Turkish by the
researcher. To determine the reliability of the test, it was administered to 122 university
students. A KR20 reliability analysis was performed on the collected data, and the
coefficient was calculated as 0.84, which was considered sufficient for the reliability of
the test. Goniilagar (2019) prepared the Spatial Thinking Skills Level Determination Test
(MDBSBT) based on spatial thinking skills determined for 5th and 8th grade levels.
Tiirel and Demirkaya (2020) prepared a multiple-choice achievement test consisting of
30 questions to determine spatial skills.

Discussion and Conclusion

At the end of the study, a test consisting of 22 multiple-choice questions was developed.
The KR20 value of the test was found to be 0.828. This indicates that the achievement
test is a reliable test. Furthermore, the discrimination and difficulty indices for each item
in the test were examined, and based on the values found, it was concluded that the test
is applicable. The spatial literacy achievement test is suitable for use in the teaching and
learning process in terms of measurement and evaluation because it is compatible with
the curriculum.

Test development studies aimed at determining spatial literacy levels show that student
levels can be measured. Kerri (2010) developed a test to examine spatial organization
skills (mental rotation, route finding, real-world representations/visualization), spatial
relationship understanding, and graphic skills (observation, prediction, analysis, and
evaluation) for 8th grade students. Sari and Ekawati (2018) developed a test with shape
and space-related problems to analyze the spatial literacy of sixth-grade students. Similar
studies have been conducted in our country for the same purpose. Turgut (2007)
translated the spatial visualization test developed by Michigan State University faculty
members into Turkish. Uygan (2011) used the Santa Barbara Solids Test (SBST) to
measure spatial ability. The SBST was translated from English into Turkish by the
researcher. To determine the reliability of the test, it was administered to 122 university
students. A KR20 reliability analysis was performed on the collected data, and the
coefficient was calculated as 0.84, which was considered sufficient for the reliability of
the test. Goniilagar (2019) prepared the Spatial Thinking Skills Level Determination Test
based on spatial thinking skills determined for 5th and 8th grade levels. Tiirel and
Demirkaya (2020) prepared a multiple-choice achievement test consisting of 30
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questions to determine spatial skills.

Implication and Suggestions
Considering the gap in the literature, the following suggestions can be made:

* The developed spatial literacy achievement test can be used as a data collection tool in
other studies.

* The achievement test, developed as a multiple-choice test, can be prepared with other
question formats such as open-ended, fill-in-the-blank, and true/false.

* Studies can be conducted for different grade levels with the aim of developing a spatial
literacy achievement test.

» The reliability of the test can be ensured by testing it on different and larger samples.
Research Limitations and Future Research
This research is limited to the literature examined within the scope of the study.

In future research, spatial literacy skills should be associated with other disciplines and
related studies should be conducted.
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