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Document Analysis

The van Hiele theory, which is widely used and directs geometry education, was put
forward by Dina van Hiele and Pierre van Hiele in 1957. According to the van Hiele
couple, geometric thinking levels consist of five hierarchical and sequential levels.
When the studies available in the literature are examined, it is seen that different
numbering and nomenclature are used for these levels. This study aims to reveal the
similarities and differences in the van Hiele level numbering and the nomenclature
given to the levels used in Turkish and English literature studies. In this context, a total
of 126 studies were identified in the Turkish (80) and English (46) literature. As a result
of the data obtained in the research, it has been determined that most Turkish studies
were numbered 1-5 while the English studies were numbered 0-4. At the same time,
there was much variation in the names given to the levels. The most commonly used
names for the 5th level are "Gorsel Dénem", "Analiz", "Yasantiya Bagl Cikarim",
"Cikarim" and "En ileri Doénem" in Turkish nomenclature and “Visualization”,
“Analysis”, “Informal Deduction”, “Deduction” and "Rigor" in English nomenclature.
It is thought that this research will make significant contributions to the creation of a
standard for Turkish nomenclature to be given to van Hiele geometric thinking levels.
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Yaygin olarak kullanilan ve geometri egitimini yonlendiren van Hiele teorisini, 1957 yilinda
Dina van Hiele ve Pierre van Hiele ¢ifti ortaya koymustur. Van Hiele ¢iftine gére geometrik
diisiinme diizeyleri hiyerarsik ve sirali olan bes diizeyden olusmaktadir. Alanyazinda
mevcut olan c¢alismalar incelendiginde, bu diizeyler igin farklh numaralandirma ve
isimlendirmelerin kullanildig1 goriilmektedir. Bu aragtirmada, Tiirkge ve Ingilizce
alanyazinda yer alan calismalarda kullanilan van Hiele diizey numaralandirmalarin ve
diizeylere verilen isimlendirmelerdeki benzerlik ve farkliliklarin ortaya c¢ikarilmast
amaglanmigtir. Bu kapsamda Tiirkge (80) ve Ingilizce (46) alanyazinda toplam 126 caligma
belirlenmistir. Arastirmada elde edilen veriler sonucunda Tiirkce ¢alismalarin biiyiik bir
kismunin 1-5; Ingilizce galismalarin ise 0-4 seklinde numaralandirildig tespit edilmistir.
Ayni zamanda diizeylere verilen isimlerde de ¢ok fazla farkliik goriilmiistiir. En sik
kullanilan diizey adlarinin; Tiirkge isimlendirmelerde sirasiyla “Gorsel Dénem”, “Analiz”,
“Yagsantiya Bagh Cikarim”, “Cikarim” ve “En fleri Doénem” iken; Ingilizce
isimlendirmelerde “Visualization”, “Analysis”, “Informal Deduction”, “Deduction” ve 5.
Diizey i¢in “Rigor” seklinde oldugu goriilmektedir. Bu arastirmanin, van Hiele geometrik
diistinme diizeylerine verilecek Tiirkge isimlendirmeler icin bir standart olusturulmasi
yolunda 6nemli katkilar saglayacag diisiiniilmektedir.
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Giris

Geometri, kavramlari, akil yiiriitme yollarin1 ve mekansal ortamlar1 gorsellestirmek icin
kullanilan bir temsiller ag1 sistemidir (Altun, 2015; Battista, 2007). Geometri 6gretiminin 6grencilerin
zihinlerini gorsellestirme, elestirel diisiinme, 1ii¢ boyutlu nesneleri iki boyuta indirgeme,
varsayimlarda bulunma, mantiksal ¢ikarimlar yapma ve ispat becerilerinin gelismesine katki
saglamasi beklenmektedir (Battista, 2007). Geometri 0gretimi bir taraftan geometrik bilgi ve beceri
kazandirmay1 hedeflerken, diger yandan geometrik diisiinme seviyesini arttirmalidir (Baykul, 2014).
Geometrik diisiinme ise, geometrik sekil ve kavramlarin ve bu kavramlar aras: prensip ve iligkilerin

geometri problemlerinde kullanimini ihtiva eden matematiksel diisiinme yontemidir (van de Walle,

2004).

Geometrik diisiinmenin nasil gelistigine dair ilgi goren bir ¢alisma, Hollandali arastirmacilar
van Hiele ¢ifti tarafindan gerceklestirilmistir (Baki, 2019). Bu model, 6grenmenin baglantili bir siireg
olmadig1, ancak 6grenme egrisinde sigramalarin oldugu fikrine dayanmaktadir, bu da ayr1 ve farkl
diisiinme diizeyleri oldugu anlamina gelir (Olivero, 2002). Van Hiele teorisi iki boliimden
olusmaktadir: Birincisi, "diisiinme seviyeleri", 6grencilerin geometri alanindaki diisiinme yollarinin
belirlenmesi ve teoriye gore Ogrencilerin 6grenme asamasinda birtakim diisiinme diizeylerinden
gectiginden bahseder. Ikinci béliimii olan “6grenmenin asamalari, 6grencilerin mevcut diisiinme
diizeylerinden bir sonraki diizeye ge¢melerini kolaylastirmak ve tesvik etmek icin Ogretmenlere

Ogretimin nasil organize edilecegine dair bir 6neri sunmaktadir (Gutiérrez, 1992).

Matematik egitiminde van Hiele teorisi, Ogrencilerin geometriyi nasil 6grendiklerini
tanimlayan ve diinyada yapilan bir¢ok calisma ile dogrulugu kabul gérmiis bir teoridir (Burger ve
Shaughnessy, 1986; Fuys, Geddes ve Tischler 1988; Usiskin 1982). Teori, orijinalinde diizlem
geometrisine iliskin olsa da {i¢ boyutlu cisimlerde de uygulamalar1 yapilmistir (Gray, 1999; Guillen,
1996; Gutierrez, 1992; Lawrie, Pegg ve Gutierrez, 2000, 2002; Owens, 1999; Saads ve Davis, 1997).
Ogrencilerin geometriyi nasil anladiklarini agiklayan bu teori, agsagidaki tanimlayici ozelliklere

sahiptir: (Crowley, 1987; Usiskin, 1982; Van De Walle, 2004)

e Diizeyler hiyerarsiktir. Bir diizeyde olabilmek i¢in bir 6ncekinin mutlaka gegilmis olmasi

gerekmektedir.

e Diizeyler arasindaki ilerleme yas ve gelisimden ziyade verilen 6gretimin konusu ve

niteligine baglidir.
¢ Diizeylerin kendine has dil yapisi, sembol ve iligkileri vardir.

° Ogrencilerin bulundugu diizeyden farkli diizey konularmma gore yapilan 6gretimde

istenilen 6grenmenin gerceklesmesi beklenemez.
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Van Hiele geometrik diisiinme diizeylerini sirali ve hiyerarsik bes diizey olusturur. Fakat bu
modelde diizeylerin hem sayis1 hem de numaralandirmas: degiskenlik gostermektedir. Bahsi gecen
bes diizey van Hiele ciftinin kendi ¢alismalarinda ve sonrasinda yapilan bazi ¢alismalarda 0-4 olarak
numaralandirilirken bazi ¢alismalarda 1-5 olarak numaralandirilmistir. Diizeylerin sirasi1 ve bilesimi
ile ilgili farklilar olmasina ragmen diizeylerin hiyerarsik olduklar1 ve geometrik diisiinmeyi ol¢tiikleri
konusunda fikir birligi vardir (Fuys ve digerleri., 1988; Hoffer, 1981; Mayberry, 1983; Shaughnessy ve
Burger, 1985; Usiskin, 1982).

Van Hiele Diizey isimlendirmeleri ve Diizey A¢iklamalart

Van Hiele’ nin 1986 yilindan 6nce yazilan tez ve makalelerinde geometrik diisiinme diizeyleri
icin sekillerin smiflandirilmasi esas alinmis ve herhangi bir isimlendirme yapilmamistir. Van Hiele
diizeylerini ilk isimlendiren Hoffer (1981), diizey isimlendirmelerini 1'den 5'e kadar sirasiyla
“Recognition”, “Analysis”, “Ordering”, “Deduction” ve “Rigor” seklinde ifade etmistir. Bu
isimlendirmelerden sonra van Hiele (1986) bes diisiinme diizeyinden “Visual Level”, “Descriptive
Level”, “Theoretical Level”, “Formal Logic Level” ve “The Nature of Logical Laws Level” olarak
bahsetmis ve bu siniflandirmanin teorinin matematiksel yapisina uygun oldugunu ifade etmistir. (van
Hiele, 1986, aktaran Curcio, 1986, ss. 568). Daha sonra yayinlanan bir makalesinde ise Theoretical
Level yerine Informal Deduction adimi kullandigr goriilmistiir (Van Hiele, 1999). Ayrica yapilan
calismalarda, 6grenciler kavramlar: yeterli diizeyde tanimlayamadiklar1 i¢in (Mayberry 1983; Senk
1989; Usiskin 1982), van Hiele tarafindan belirlenen diizeylerin altinda bir diizeyin olabilecegi
vurgulanmistir. Nitekim van Hiele'nin bahsettigi diizeyin daha altinda ilkel diistincenin varligim
ortaya koyan arastirmalar vardir ve Clements ve Battista (1992) bu bes diizeyden once “Pre-

Recognition” diizeyinin varligini tannumlamaktadir.

“Pre-Recognition”: Bu diizeyde Ogrenci geometrik sekilleri algilar, ancak pek ¢ok yaygin sekli
tanimlayamaz. Ayrica ayn sekil sinifindaki bir¢ok ortak sekil arasinda ayrim yapamazlar (Clements,
Swaminathan, Hannibal ve Sarama, 1999). Bununla birlikte kare ve cember gibi yuvarlak ve koseli

sekilleri ayirt edebilirler. Ancak kare ve ti¢geni ayirt edemezler.

“The Visual Level”: Bu diizeyde 6grenciler geometrik sekilleri biitiinsel goriintimleriyle tanirlar. Yani
geometrik sekillerin, par¢alardan meydana geldigini ya da 6zelliklerini fark etmezler sadece sekillerin
fiziksel goriintimleriyle ilgilenirler. Bu diizeyde Ogrenciler sekilleri genel gorsel Ozelliklerine
dayanarak tanir ve adlandirirlar. Sekilleri benzerliklerine gore degerlendirip, benzer goriinen sekil

gruplarini siralayabilirler (Fuys ve digerleri., 1988).

Ornegin, bu diizeyde yer alan bir 6grenci iiggeni "palyago sapkasi” olarak tamimlayabilir fakat
tiggenin yonii degistirildiginde bu kez palyago sapkasina benzetemeyebilir (Cathcart, Pothier ve

Vance, 2000). Sekil la. ogrenciler igin iiggen iken ki bunu palyago sapkasina benzedigi igin
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tanimaktadir. Ayni ii¢ggenin durus yonii degistiginde sekil 1b.’deki gibi seklin iiggen oldugunu

diistinemez.

Sekil 1a. Sekil 1b.
Ornegin, sekil 2'deki sekiller verildiginde, bu diizeydeki bir &grenci (a)'da kareler ve (b)'de
dikdortgenler oldugunu fark edebilir, ¢ilinkii bunlar daha 6nce karsilasilan kareler ve dikdortgenlere

benzer sekildedir. Ancak sekillerin sahip olduklar1 6zellikleri kendiliginden anlatamazlar (Crowley,

-‘- -I\

(a) (b)

1987).

Sekil 2. Kare ve dikdortgen gruplar: (Crowley, 1987) calismasindan uyarlanmistir.
Ornegin, asagidaki gibi paralelkenarlar verildiginde 6grenci paralelkenarin agilarini 6lgebilir

(Fuys, 1985).

LT[ ]S 0

Sekil 3. Paralelkenar gruplar (Fuys, 1985) calismasindan uyarlanmuistir.

“The Descriptive Level”: Bu diizeyde 6grenciler geometrik sekillerin pargalarini ve bu pargalarin
arasindaki iliskileri analiz eder. Ogrenciler deneysel olarak (6rn; katlayarak, dlgerek, bir 1zgara veya
diyagram kullanarak) bir sekil smifinin Ozelliklerini / kurallarini kesfeder ancak simuflar arasi

hiyerarsik iliskiyi kuramazlar (Fuys ve digerleri., 1988).

C)rnegin, Ogrencilerin ¢esitli paralelkenarlar ile calistiktan sonra Sekil 3’teki gibi bir
paralelkenar 1zgarasi verildiginde, esit agilar1 renklendirerek paralelkenarlarin karsilikli agilarinin esit
oldugu diislincesine ulagsmasi saglanabilir. Bu tiirden etkinliklerin paralelkenarin alt sinifi olan kare,
dikdortgen ve eskenar dortgenle yapilmasindan sonra, Ogrenciler paralelkenarlar smifi icin
genellemeler yapabilirler. Ancak sekillerin 6zellikleri arasindaki iliskiler bu diizeydeki &grenciler

tarafindan hentiz agiklanamamaktadir.
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Sekil 4. Paralelkenar 1zgarasinda karsilikli agilarin esit oldugunu gostermeye yonelik etkinlik 6rnegi
(Fuys ve digerleri., 1988 calismasindan uyarlanmistir).

“The Theoretical Level (The Informal Deduction Level)”: Bu diizeyde 6grenciler, hem sekillerin
kendi oOzellikleri arasinda (6rnegin, bir dortgende, karsilikli kenarlarin paralel olmasi karsilikli
acilarinin da esit olmasin gerektirir) hem de sekil siniflar1 arasinda (kare bir dikdortgendir ¢linkii bir
dikdortgenin tiim 6zelliklerine sahiptir) bag kurabilirler (Crowley, 1987). Ayrica 6grenciler bir sekli
tanimlamak i¢in uzun uzun O6zelliklerinden bahsetmek yerine yeter ve gerek sartlar1 sdyleyerek kisa
bir tanum yapabilirler. Bu diizeyde 6grenciler informal diisiincelerden hareketle mantiksal iliskiler
kurabilirler. Geometrik bir ispat1 takip edebilirler fakat kendileri ispat yapamazlar (Fuys ve digerleri.,

1988).

Sekil 5. Paralelkenarda karsilikli agilarin esit oldugunu gostermeye yonelik etkinlik 6rnegi (Fuys (1985)
¢alismasindan uyarlanmistir.

Ornegin, bu diizeyde dgrencilere sekil 4'teki gibi bir paralelkenar verip karsit agilarin neden

esit oldugu hakkinda bir informal argiiman ortaya koymasi beklenebilir (Fuys,1985).

“Formal Logic”: Bu diizeyde Ogrenciler aksiyomatik bir sistem i¢inde kendi kendilerine ispat
yapabilirler. Ogrenciler geometriyi konu alan ispat calismalarinda aksiyomlari, postiilatlari, tanimlar
ve teoremleri kullanabilir. Gerek ve yeter kosullar1 belirleyip bunlar1 sonug ¢ikarma ve ispat yapmada
kullanabilir. Ayrica teoremlerden ve ispatlanmis aksiyomlardan yararlanarak tiimdengelim yoluyla
farkli teoremleri ispatlayabilirler. Bu diizeye erismis 0grenciler icin geometrik sekil 6zellikleri, cisim

ve sekilden bagimsiz bir yap: seklindedir (Hoffer, 1981).
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Yandaki EFGH paralelkenann
kargilikh agilannim esit oldudunu ispatlayiniz.

Sekil 6. (Fuys, 1985) calismasindan uyarlanmuistir.
Ornegin, dgrenci aksiyomlari, tanimlar1 veya daha 6nce kanitlanmig teoremleri kullanarak

yukarida verilen ispat1 yapabilmek i¢in timdengelimli argiiman verir (Fuys, 1985).

“The Nature of Logical Laws”: Bu diizeyde &grenciler ¢esitli aksiyomatik sistemlerin arasindaki
iligkileri ve farkliliklar1 tespit eder. Oklid ve Oklid dis1 geometriyi kavrarlar ve Oklid geometrisinin
aksiyom, teorem ve tamimlarini Oklid disi geometride yorumlayip, bu tanimlar ile ilgili uygulamalar
gerceklestirebilirler. (Hoffer, 1981). Belli bir geometrik sisteme bir aksiyom eklemenin veya

¢ikarmanin etkisini tanimlayabilirler (Vojkuvkova, 2012).

Ornegin, 6grenci Oklid dis1 hiperbolik bir geometride paralel dogrulari, paralelkenarlar1 ve

acilar1 inceler ve tiimdengelimli teoremler olusturur.
Aragtirmanin Amaci ve Problemleri

Alanyazin incelendiginde Van Hiele geometrik diisinme diizeyleri igin farkh
numaralandirmalar ve farkli isimlendirmeler kullanildig1 goriilmektedir. Bu alanda ¢alisma yapmak
isteyen arastirmacilar, hangi numaralandirmay1 ve hangi isimlendirmeleri kullanmalar1 gerektigi
konusunda celigskiye diismekte ve karar vermede zorlanmaktadirlar. Ayrica alanda bu ihtiyac
karsilayan, Tiirkge ve ingﬂizce calismalar1 bir arada ele alan bir c¢alismaya da
rastlanmamuistir. Bu baglamda bu ¢alismada bu karigikligi gidermek igin van Hiele’'nin bu diizeylere
vermis oldugu orijinal isimlerin neler oldugu, hem Tiirk¢e, hem ingilizce alanyazinda hangi
isimlendirmelerin ve diizey numaralandirmalarinin kullanildiginin ortaya ¢ikarilmas: amaglanmistir.

Bu amag kapsaminda arastirmada asagidaki problemler ele alinmistir:

1. Tiirkge ve Ingilizce calismalardaki van Hiele geometrik diistinme diizey

numaralandirmalar: nasildir?

2. Turkge ve ingﬂizce calismalardaki van Hiele geometrik diisiinme diizeylerine verilen

isimlendirmeler nelerdir?

2.1 Tiirkge ve Ingilizce calismalarda van Hiele’in ilk 5 diizeyine atanamayanlar igin

olusturulan alt diizeye verilen isimlendirmeler nelerdir?

2.2 Tiirkge ve ingﬂizce calismalarda van Hiele'nin “Visual Level” olarak adlandirdig:

diizeye verilen isimlendirmeler nelerdir?
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2.3 Tiirkge ve ingilizce calismalarda van Hiele'nin “Descriptive Level” olarak

adlandirdig: diizeye verilen isimlendirmeler nelerdir?

2.4 Tiirkce ve Ingilizce galismalarda van Hiele'nin 6ncesinde “Theoretical Level”
sonrasinda “The Informal Deduction Level” olarak adlandirdigi diizeye verilen

isimlendirmeler nelerdir?

2.5 Tiirkge ve 1ngilizce calismalarda van Hiele'nin “Formal Logic” olarak adlandirdig:

diizeye verilen isimlendirmeler nelerdir?

2.6 Tiirkge ve Ingilizce calismalarda van Hiele'nin “The Nature of Logical Laws” olarak

adlandirdig: diizeye verilen isimlendirmeler nelerdir?
Yontem

Bu calisma, alanyazinda mevcut ¢alismalarda kullanilan van Hiele geometrik diisiinme diizey
numaralandirmalarini ve bu diizeylere verilen isimlendirmelerdeki farklilik ve benzerlik durumlarini
dokiiman analizi yontemi ile ortaya koymak ve sebeplerini sorgulamay1 amaglamaktadir. Dokiiman
analizi yontemi, arastirllmasi planlanan konu ile ilgili bilgi iceren yazili materyallerin belirli norm
veya sistem dahilinde kodlanip incelenmesi islemidir (Cepni, 2018). Calisma kapsaminda Ingilizce
dilinde yazilmis 46 makale, Tiirk¢e 29 makale ve 51 tez ¢alismasinin nasil belirlendigi ve nasil analiz

edildigi bu kisimda agiklanacaktir.
Verilerin Toplanmasa:

Bu arastirma kapsaminda Tiirkiye’de van Hiele diizeylerine hangi isimlerin verildiginin tespit
edilebilmesi igin Yiiksek Ogretim Kurumunun (YOK) Ulusal Tez Merkezi'nde 2000-2020 yillart
arasinda yayinlanan 51 lisansiistii tez ve Google Academic, TUBITAK ULAKBIM DergiPark gibi veri
tabanlarinda taranan 29 makale incelenmistir. Ayrica van Hiele diizeylerine uluslararas: alan yazinda
hangi isimlerin verildiginin tespit edilebilmesi ve bu isimlerle Tiirkiye’de kullanilan diizey isimlerinin
kargilagtirilabilmesi i¢in 46 makale incelenmistir. Bu makalelerin tamami ingilizce dilinde yazilmis
olup, calismalar segilirken herhangi bir tarih sinirlamasi yapilmamuistir. hngilizce makaleler secilirken,
makale yazarlarinin bu alanda s6z sahibi olmasi ve makalelerin atif sayisinin ¢ok olmasina dikkat
edilmistir. Literatlir aramalarinda yer alan anahtar kavramlar “van Hiele”, “van Hiele geometrik
diisiinme diizeyleri (van Hiele Geometric Thinking Levels)’, “Geometrik Diisiinme (Geometric
Thinking)” seklindedir. Hem Tiirkce hem de hlgilizce olarak anahtar kavramlar taranmistir.
Arastirmaya dahil edilecek Tiirkge calismalar belirlenirken Tiirkiye’de olmas: ve Tiirk aragtirmacilar
tarafindan yiiriitiilmiis makale ve tez ¢alismalar1 sart1 aranmistir. Ayrica veri tekrart olmamasi igin
ayrni isimli ¢alisma hem tez hem makale olarak yayimnlanmissa sadece makale olarak basimi yapilan
calismalar bu arastirma dahilinde ele alinmistir. Ayni zamanda yapilan calismalarda van Hiele'in beg

diizeyine ait isimlendirmeleri vermeyen ¢aligmalar arastirmaya dahil edilmemistir. Baglangigta 152
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sayida makale ve teze ulasilmis olmasina ragmen van Hiele diizey isimlendirmelerinin yalnizca
ti¢linii alan ya da tamamina yer vermeyen c¢alismalar, arastirmaya dahil edilmemistir. Yapilan eleme
islemlerinden sonra 51 tanesi tez ve 29 tanesi makale olmak tizere Tiirk¢e 80 calisma; ingilizce 46
calisma {izerinde arastirma ytriitiilmiistiir. Ayrica veri fazlalig1 olmamasi1 maksadiyla incelenen her
bir calisma Tiirkce yayinlar i¢in; Al, A2,....., A89, ingﬂizce yaymnlar icin; E1, E2,...., E46 bi¢ciminde

kodlanmis ve arastirma kapsaminda bu kodlar kullanilmustir.
Arastirmanin Gegerlilik ve Giivenilirligi:

Arastirmaya dahil olan ¢alismalarin van Hiele diizey isimlendirmelerine yonelik boltimleri
detayli bir sekilde incelenip, her bir diizeye verilen isimler ve agiklamalar dijital ortamda
kaydedilmistir. Incelenen caligmalardan elde edilen veriler iki arastirmaci tarafindan da ayri ayri
kodlanmis, kodlanacak bilgiler yoruma dayali olmadigindan, kodlarin birbiri ile tamamen uyumlu
oldugu tespit edilmistir. Ayrica ¢alisma van Hiele iizerine ¢alismalari bulunan bir uzman 6gretim
iiyesine incelettirilerek goriisleri almmistir. Bu goriis neticesinde Tiirkce ve Ingilizce
isimlendirmelerin makalelerde yer aldig1 sekilde hi¢ degisiklik yapilmadan kullanilmasinin uygun

olacagi, diizeylerdeki “level” kelimesini kullanmaya gerek olmadig tespit edilmistir.
Verilerin Analizi:

Bu arastirmada elde edilen veriler igerik analizi yontemi kullanilarak ¢dziimlenmistir. Igerik
analizinde amag, birbiriyle benzesen verileri belli kavram ve temalar gercevesinde birlestirmek ve
bunlar1 okurun anlayabilecegi bir sekilde organize ederek yorumlamaktir (Cepni, 2018). Arastirmada
her bir alt problem igin incelenen c¢alismalardan elde edilen veriler, tablolar ile sunulmustur.
Sunumun bu sekilde yapilmasindaki amag, verilerin hem gorsel olmasini saglamak hem de yiiriitiilen
calismalar hakkinda ilk izlenimde fikir edinilmesine imkan tanimasidir. Tablolarda verilere ait kod ve

frekans degerleri yer almaktadir. Her bir tablonun altinda verilere ait aciklamalar sunulmustur.
Bulgular

Bu boliimde verilerin analizi sonucunda elde edilen bulgulara yer verilmistir. Bulgular

problemlerle uyumlu sekilde sunulmustur.

Tiirkce ve ingilizce Calismalardaki van Hiele Geometrik Diisiinme Diizey

Numaralandirmalan

Aragtirma kapsaminda oncelikle Ingilizce alanyazinda van Hiele diizeyleri igin hangi

numaralandirmalarin kullanildig1 verilmistir.
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Tablo 1. Incelenen Ingilizce calismalarda kullanilan diizey numaralandirmalart

Diizey numaralandirmalart1 ~ Calisma kodlar: f

0-4 El, E4, E11, E12, E17, E19, E20, E24, E25, E27, E29, E30, E31, 20
E37, E38, E39, E41, E44, E45, E46

1-5 E2, E3, E6, E8, E13, E15, E21, E22, E23, E26, E32, E33, E34, E35, 16
E40, E42

0-5 E7, E9, E10, E16, E28 5

Tablo 1 incelendiginde c¢alismalarin 20’sinde 0-4 siralamasi, 16’sinda 1-5 siralamasi, 5
tanesinde ise 0-5 siralamasi kullamilmistir. Bu alanin duayenlerinden olan ve van Hiele diisiinme

diizeyleri i¢in test gelistiren Usiskin (1982) ise 1-5 diizey siralamasini kullanmistir (E42).

Tablo 2. Incelenen Tiirkce calismalarda kullanilan diizey numaralandirmalar

Diizey numaralandirmalar1  Calisma kodlar1 f
0-4 Al, A2, A3, A4, A5, A7, A10, Al4, Al6, A21, A23, A24, A25, 36
A31, A35, A36, A40, A43, Ad6, A49, A50, A51, A52, A53, A55,
A57, A64, A67, A70, A71, A72, A73, A75, A76, A77, A79
1-5 A6, A8, All, A13, A18, A19, A20, A22, A26, A27, A28, A29, 34
A32, A33, A34, A37, A38, A39, A4l, A42, A44, A45, A54, A56,
A62, A63, A65, A66, A6S, A69, A74, A78, A80
0-5 A9, A12, A15, A17, A30, A47, A48, A58, A59, A60, A61 10

Incelenen Tiirkce calismalarda da 1ngilizce calismalara benzer sekilde en ¢ok 0-4, onu takiben

1-5 ve en az 0-4 siralamasinin tercih edildigi gorilmiistiir.

Tiirkce ve ingilizce Calismalardaki van Hiele Geometrik Diisiinme Diizeylerine Verilen

Isimlendirmeler

Bu béliimde sirasiyla Tiirkge ve Ingilizce calismalarda diizeylere verilen isimlendirmelere ait

bulgular sunulacaktir.

van Hiele’nin ilk 5 diizeyine atanamayanlar i¢in olusturulan alt diizeye verilen isimlendirmeler:
Aragtirma kapsaminda incelenen Ingilizce calismalarda olusturulan alt diizeye verilen

isimlendirmelere iligkin veriler Tablo 4’de sunulmustur.

Tablo 3. Incelenen Ingilizce caligmalarda alt diizeye verilen isimlendirmeler

Diizeye verilen adlar Calisma kodlar1 f
Pre-Recognition E7, E10, E28 3
Pre-Recognitive E9, E16 2

Tablo 3 incelendiginde incelenen 46 Ingilizce galismanin yalnizca 5 tanesinde alt diizeyin

kullanildig1 ve bu diizeye verilen isimlendirmelerin birbirine ¢ok benzer oldugu goriilmiistiir.
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Tablo 4. Incelenen Tiirkce calismalarda alt diizeye verilen isimlendirmeler

Diizeye verilen adlar Calisma kodlar1 f
Tarmima Oncesi A15, A17, A30, A47, A48, A49, A58, A60, A6l 9
Goziinde Yar: Canlandirma  A15, A48, A49 3
On tanima A9 1
Bilis-Oncesi Al2 1
Yar1 Canlandirma A60 1

Tiirkge caligmalarin da az bir kisminda alt diizeyin kullanildig1 ancak Ingilizce caligmalarin
aksine bu diizeye farkli isimlendirmeler verildigi goriilmektedir. En ¢ok tercih edilen isimlendirme

“Tamima Oncesi” dir.

van Hiele'nin “Visual Level” olarak adlandirdigi diizeye verilen isimlendirmeler: Arastirma
kapsaminda incelenen Ingilizce ¢alismalarda van Hiele'nin orjinalde “Visual Level” olarak

adlandirdig diizeye hangi isimlendirmeleri verdiklerine iliskin bilgiler Tablo 5'de sunulmustur.

Tablo 5. Incelenen Ingilizce calismalarda “Visual Level” icin kullanilan isimlendirmeler

Diizeye verilen adlar Calisma kodlar1 f

Visualization El, E2, E3, E5, E6, E7, E8, E11, E12, E17, E19, E21, E24, E25, E28, 28
E29, E30, E31, E32, E33, E34, E35, E37, E39, E41, E44, E45, E46

Recognition E4, E6, E7, E10, E13, E14, E18, E20, E21, E22, E23, E36, E40, E41, 16
E42, E43

Visual E9, E10, E13, E15, E16, E26, E27, E38 8

Ingilizce galismalar incelendiginde van Hielenin aksine “Visualization Level”
isimlendirmesinin daha sik kullanildigi, bunu “Recognition Level”in takip ettigi goriilmektedir.
Usiskin (1982), Fuys (1985) gibi bu alanda 6nemli ¢alismalar1 olan bilim adamlar1 ise “Recognition

Level”i kullanmayz tercih etmislerdir (E20, E42).

Tablo 6. Incelenen Tiirkce calismalarda “Visual Level” icin kullamilan isimlendirmeler

Diizeye verilen adlar Calisma kodlar1 f

Gorsel Al, A2, A4, A5, A6, A7, A8, A9, A10, All, Al12, A13, Al4, A15, 67
Al6, A17, A18, A19, A21, A22, A23, A24, A28, A29, A30, A3l,
A32, A34, A35, A36, A37, A38, A39, Adl, A42, A43, Ad4, A45,
A46, A47, A48, A49, A50, A51, A52, A53, A54, A55, A56, A57,
A58, A59, A60, A61, A62, A63, A66, A68, A69, A73, A74, A75,

A76, A77, A78, A79, A8D
Gorsellestirme A20, A26, A27, A33, A40, A65, A67, A70, A71, A72 10
Go6z Oniinde canlandirma A25, Ab4 2
Gozilinde canlandirma A3 1
Hayalinde canlandirma A71 1

Tablo 6 incelendiginde “Visual Level” olarak adlandirilan diizey igin Tiirk¢e ¢alismalarin
onemli bir boliimiinde “Gorsel” kullanilmistir. Calismalar incelendiginde level kelimesinin Tiirkge'ye
diizey, donem, seviye gibi farkl sekillerde ¢evrildigi, bu nedenle baz1 ¢alismalarda gorsel diizey (A7,
A8, A12, Al4, Al6, A21, A23, A30, A38, A39, A4l, A42, A44, A45, A47, A52, A54, A59, A60, A6l, A63,
A66, A74, A77, A78, A80), bazilarinda gorsel donem (A1, A4, A5, A6, A9, A10, All, Al3, Al5, Al7,
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A18, A24, A28, A29, A31, A32, A34, A35, A36, A43, A46, A48, A49, A53, A55, A57, A58, A62, A68, A69,
A73, A75, A79), bir tanesinde ise gorsel seviye (A19) olarak kullanildig1 goriilmiistiir. “Goziinde
canlandirma”, “Go6z oniinde canlandirma”, “Hayalinde canlandirma” gibi diizey adlarinin temelde

ayni anlama geldigi ancak c¢eviri farkliliklar1 nedeniyle bu sekilde isimlendirildikleri

diistintilmektedir.

van Hiele'nin_“Descriptive Level ” olarak adlandirdig: diizeye verilen isimlendirmeler: Arastirma
kapsaminda incelenen Ingilizce calismalarda van Hiele'nin orjinalde “Descriptive Level” olarak

adlandirdig diizeye hangi isimlendirmeleri verdiklerine iliskin bilgiler Tablo 7’de sunulmustur.

Tablo 7. Incelenen ingilizce calismalarda “Descriptive Level” i¢cin kullanmilan isimlendirmeler

Diizeye verilen adlar Calisma kodlar1 f

Analysis El, E2, E3, E4, E5, E6, E7, ES, E10, E11, E12, E13, E14, E17, E18, 40
E19, E20, E21, E22, E23, E24, E25, E27, E28, E29, E30, E31, E32,
E33, E34, E36, E37, E39, E40, E41, E42, E43, E44, E45, E46

Descriptive E6, E9, E10, E15, E16, E26, E38, E41 8
Analytic E9, E15, E16 3
Description E13, E35 2

Calismalar incelendiginde van Hiele'nin aksine “Descriptive Level” in daha az tercih edildigi

“Analysis Level” in ise siklikla kullanildig1 goriilmiistiir.

Tablo 8. Incelenen Tiirkce calismalarda “Descriptive Level” icin kullamilan isimlendirmeler

Diizeye verilen adlar Calisma kodlar1 f

Analiz Al, A2, A4, A5, A7,A9, A10, All, A12, A13, Al4, Al6, A17, A18, 58
A19, A20, A21, A23, A24, A25, A26, A27, A29, A30, A31, A32,
A33, A35, A36, A38, A39, A40, A4l, A42, A43, Ad4, A45, A4e,
A47, A48, A49, A52, A53, A57, A58, A64, A65, A67, A68, A69,
A70, A71, A72, A74, A75, A77, A78, A8O

Analitik A6, A8, A15, A24, A28, A34, A37, A50, A51, A54, A55, A59, A60, 18
A62, A66, A73, A76, A79

Betimsel Al, A22, A56, A61, A63, A79, A81

Analiz Etme A3 1

Tablo 8 incelendiginde 1ngilizce calismalarda oldugu gibi Tiirkce calismalarda da “Analiz
Diizeyi” nin siklikla tercih edildigi dikkat cekmektedir. “Analitik Diizey” isimlendirmesini kullanan
calisma sayisi ise Ingilizce calismalara oranla daha fazla sayidadir. En az van Hiele'min orijinal

isimlendirmesinin gevirisi olan “Betimsel Diizey” isimlendirmesinin kullanilmasi ilging bir durumdur.

van Hiele’'nin “6ncesinde Theoretical Level sonrasinda Informal Deduction” olarak adlandirdig
diizeye verilen isimlendirmeler: Arastirma kapsaminda incelenen Ingilizce caligmalarda van
Hiele'nin orjinalde “Theoretical Level” olarak adlandirdigi diizeye hangi isimlendirmeleri

verdiklerine iligkin bilgiler Tablo 9’da sunulmustur.
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Tablo 9. Incelenen Ingilizce calismalarda “Theoretical Level-Informal Deduction” icin kullanilan

isimlendirmeler
Diizeye verilen adlar Calisma kodlar1 f
Informal Deduction El, E2, E3, E4, E6, E7, E8, E10, E11, E17, E18, E19, E27, E29, E30, 23
E34, E37, E38, E40, E41, E44, E45, E46
Abstraction E5, E12, E21, E24, E25, E28, E31, E32, E33, E35 10
Order E6, E8, E10, E21, E42, E43, E44 7
Ordering E13, E14, E22, E23, E36 5
Relational E9, E13, E15, E16 4
Abstract E9, E15, E16 3
Theoretical E26, E41 2
Logical ordering E20 1
Deduction Informal Logic E39 1

1ngi1izce calismalarin 6nemli bir boliimiinde van Hiele’in de sonrasinda kullandig1 gibi

“Informal Deduction” isimlendirmesinin siklikla tercih edildigi, bunu takiben “Abstraction” ve

“Order” isimlendirmelerinin kullanildig1 gortilmiistiir.

Tablo 10. Incelenen Tiirkce calismalarda “Theoretical-Informal Deduction” i¢cin kullamlan isimlendirmeler

Diizeye verilen adlar Calisma kodlar f

Yasantiya Bagli Cikarim A5, A6, A8, All, Al15, A17, A20, A21, A23, A24, A25, A28, A31, 33
A34, A36, A37, A39, A43, A48, A49, A52, A53, A60, A62, Ab4,
A66, A68, A73, A74, A75, A76, A77, A80

informal Tiimdengelim A6, A7, A15, A18, A24, A28, A34, A51, A54, A59, A60 11

Mantiksal Cikarim Oncesi A19, A30, A38, Adl, A42, A45, A47, A65 8

Basit Cikarim Al, A22, A56, A61, A63, A78, A80 7

Informal Cikarim Al12, A26, A27, A39, A40, A70 6

Formal Olmayan Cikarim Al, A18, A39, A57, A58, A69 6

Bicimsel Olmayan A5, A17, A36, A48, A71, A74 6

Tiimdengelim

Formal Olmayan Sonug¢ A10, A13, A29, A35, A46, A72 6

Cikarma

Siralama A9, A11, A68, A80 4

Soyutlama A4, A50, A79 3

Duizenleme Al4, A71 2

Basit Anlamda A2 1

Tiimdengelim

Bilgi Cikarma A3 1

Informal Tiimdengelimsel A9 1

Cikarim

Formal Olmayan A14 1

Tiimdengelim

Formal Cikarim Al6

Informal Yasantiya Bagli A32

Cikarim

Yasantisal Cikarim A33 1

Tiimdengelim AB5 1

Gizil Tiimdengelim A67 1

Tablo 7 incelendiginde Tiirkce calismalarda “Theoretical Level-Informal Deduction” icin en

sik tercih edilen diizey adinin “Yasantiya Baglhh Cikarim” oldugu, bunu takiben “Informal
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Tiimdengelim” ve “Mantiksal Cikarim Oncesi” nin kullanildigi goriilmektedir. Ayrica Ingilizce
calismalarin aksine Tiirkge galismalarda kullanilan isimlendirmelerde ¢ok fazla farklihik oldugu,

“Siralama”, “Soyutlama” gibi orijinal isimlendirmeyle ¢ok iligkili olmayan adlarin kullanildig: dikkat

¢ekmektedir.

van Hiele’nin “Formal Logic” olarak adlandirdigi diizeye verilen isimlendirmeler: Arastirma
kapsaminda incelenen ingilizce calismalarda van Hiele'nin orjinalde “Formal Logic” olarak

adlandirdig diizeye hangi isimlendirmeleri verdiklerine iliskin bilgiler Tablo 11’de sunulmustur.

Tablo 11. Incelenen Ingilizce calismalarda “Formal Logic” icin kullanilan isimlendirmeler

Diizeye verilen adlar Calisma kodlari f

Deduction E1l, E4, E5, E6, E7, E8, E10, E12, E13, E14, E17, E19, E20, E21, 35
E22, E23, E24, E25, E27, E28, E29, E30, E31, E32, E33, E34, E35,
E36, E39, E41, E42, E43, E44, E45, E46

Formal Deduction E2, E3, E9, E11, E15, E18, E37, E38, E40
Formal Deductive El16
Formal Logic E26

Tablo 11 incelendiginde bu diizeye siklikla “Deduction” isimlendirmesinin verildigi, bunu
takiben “Formal Deduction” un kullanildig1 goriilmektedir. Orijinal isimlendirmenin ise sadece bir

calismada kullanilmasi dikkat cekmektedir.

Tablo 12. Incelenen Tiirkce calismalarda “Formal Logic” i¢in kullamlan isimlendirmeler

Diizeye verilen adlar Calisma kodlar1 f

Cikarim A6, A18, A20, A21, A22, A23, A25, A26, A27, A28, A33, A34, 28
A35, A37, A40, A50, A53, A56, A58, A61, A62, A63, Ab4, A69,
A70, A73, A76, A80

Sonug¢ Cikarma A3, A5, A9, All, Al14, A17, A31, A36, A43, A48, A68, A71, A74, 14
A75

Mantiksal Cikarim A8, Al13, A19, A30, A38, A39, A41, A42, A44, A45, A47, A65, 13
A66

Formal Timdengelim A6, A7, A15, A18, A28, A34, A51, A54, A59, A60, A67 11

Formal Cikarim Al, A12, A24, A32, A39, A52, A57, A77, A78, A80 10

Timevarim A4, A9, A10, Al11, Al14, A46, A55, A72, A79 9

Bicimsel Tiimdengelim A5, A17, A36, A71, A74 5

Tiimdengelim A2, A29 2

Basitlestirme A2 1

Informal Cikarim Al6 1

Incelenen Tiirkce calismalarda bu diizey igin siklikla “Cikarim”, sonrasinda “Sonug Cikarma”
isimlendirmesinin kullanildig1 goriilmektedir. Bu diizey i¢in de “Tiimevarim”, “Tiimdengelim”,

“Basitlestirme” gibi farkli anlamlara gelen isimlendirmelerin kullanilmas: dikkat gekicidir.

van Hiele’nin “The Nature of Logical Laws” olarak adlandirdig: diizeye verilen isimlendirmeler:
Aragtirma kapsaminda incelenen Ingilizce calismalarda van Hiele'nin orjinalde “The Nature of
Logical Laws” olarak adlandirdig1 diizeye hangi isimlendirmeleri verdiklerine iligkin bilgiler Tablo

13’de sunulmustur.
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Tablo 13. Incelenen Ingilizce calismalarda “The Nature of Logical Laws” icin kullamilan isimlendirmeler

Diizeye verilen adlar Calisma kodlar1 f
Rigor El, E2, E3, E4, E5, E6, E7, E8, E9, E10, E11, E12, E13, E14, E15, 44
E17, E18, E19, E20, E21, E22, E23, E24, E25, E27, E28, E29, E30,
E31, E32, E33, E34, E35, E36, E37, E38, E39, E40, E41, E42, E43,
E44, E45, E46

Metamathematical E15 1
Mathematically rigorous El6 1
Accuracy E19 1
The nature of logical laws E26 1

Tablo 13 incelendiginde orijinal isimlendirmenin yalnizca bir ¢alismada kullaruldigs, siklikla

“Rigor” isimlendirmesinin tercih edildigi dikkat ¢cekmektedir.

Tablo 14. Incelenen Tiirkce calismalarda “The Nature of Logical Laws” i¢in kullanilan isimlendirmeler

Diizeye verilen adlar Calisma kodlar1 f

En Ileri Dénem A5, A6, A7, A8, A17, A18, A23, A25, A28, A30, A31, A32, A34, 31
A36, A37, A47, A48, A53, A54, A58, A59, A60, A62, Ab4, A6b,
A67, A69, A73, A74, A75, A76

Hi§kileri Gorebilme A4, A5, A6, A9, A10, A11, A17, A20, A29, A35, A36, A39, A48, 18
A49, A50, A55, A74, A79

Rigor A3, A4, A6, A9, A10, Al1, A13, A15, A35, A59, A67, A68, A74, 14
A79

En Ust Al, A12, Al6, A19, A21, A24, A38, A39, A4l, A42, A43, A44, 13
A45

Sistematik Diiglinme A22, A26, A27, A33, A40, A56, A61, A63, A70, A78, A80 11

Kesinlik Al, A2, A3, A52, A57, A71, A77 7

Elestiri A9, All, A13, A15, A39, A68 6

Iliskileri ~ Gorebilme ve Al4

Kesinlik

Miskileri gorebilme ve A46 1

matematiksel olarak ifade

edebilme

Soyut Cikarim A51 1

Son Diizey A65

En st diizey iliskileri A72

gorebilme

Tablo 14 incelendiginde Tiirkge calismalarda bu diizey icin siklikla “En Ileri Dénem”
isimlendirmesinin  kullanildigi, bu isimlendirmeyi “Iliskileri ~ Gorebilme”  ve “Rigor”

isimlendirmelerinin takip ettigi goriilmiistiir.
Sonuc ve Tartisma

Bu boliimde yapilan arastirmadan elde edilen bulgular, aragtirma problemleri dogrultusunda
tartisilacaktir. Arastirma kapsaminda 2000-2020 yillar1 arasinda Tiirkiye’de gergeklestirilen 80
calismanin bulgular: incelendiginde van Hiele geometrik diisiinme diizeylerinin numaralandirilmasi
ve isimlendirilmesinin ¢ok degisken oldugu goriilmektedir. Van Hiele geometrik diisiinme
diizeylerini konu alan c¢alismalarda 0-4, 0-5, 1-5 numaralandirmalar1 kullanilmasina ragmen hem

Tiirkce hem de ingilizce calismalarda siklikla 0-4 numaralandirmasimin kullanildigr goriilmiistiir.
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Ancak bu alanin duayenlerinden olan ve van Hiele Geometrik Diistinme Testi'ni gelistiren Usiskin
(1982) bile 1-5 numaralandirmasini kullanirken 0-4 numaralandirmasinin neden bu kadar ¢ok tercih
edildiginin nedeni anlasilamamaktadir. Ayrica van Hiele’ in herhangi bir diizeyine atanamayanlarin
0. diizeyde oldugunu belirten g¢alismalar mevcuttur (Alex ve Mammen, 2016; Baah-Duodu, Osei-
Buabeng, Cornelius, Hegan ve Nabie 2020; Bashiru ve Nyarko, 2019; Clements ve digerleri., 1999;
Mason, 2009). Bu nedenle van Hiele'nin ilk diizeyinin 0. diizey olarak numaralandirilmasi énemli bir
karmasikliga yol agmaktadir. Diizeylerin 1-5 seklinde numaralandirilmas: hem Usiskin’in testi analiz
edilirken kolaylik olmasi hem de diizeylere atanamayanlarin simiflandirilmasinda karisiklik olmamasi

i¢in daha faydali olacaktir.

Bulgular incelendiginde Tiirkge ve Ingilizce caligmalarda diizeylere verilen isimlendirmelerin
¢ok fazla farklilik gosterdigi goriilmektedir. Bunun nedeni diizeylere ilk isimleri veren Hoffer (1981)
ile van Hiele (1986)'nin verdigi isimlendirmeler arasinda 6nemli farkliklar bulunmasidir. Bunun yamn
sira Van Hiele'nin orjinalde tanimlamadigy, ilk 5 diizeye atanamayanlar igin olusturulan alt diizeye az
sayida calismada yer verildigi dikkat cekmektedir. Ingilizce calismalarda bu diizey igin “Pre-
Recognition”, Tiirk¢e calismalarda ise “On Tamma” isimlendirmesinin daha cok tercih edildigi
goriilmiistiir. “On Tanima”, “Pre-Recognition”un Tiirkge gevirisi ile uyumlu olmasina ragmen Tiirkge
calismalarda kullanilan “Goziinde yari canlandirma”, “Yar1 Canlandirma” gibi isimlendirmelerin

neden kullanildigina dair net bir agiklama yoktur.

Van Hiele'nin orjinalde “Visual Level” olarak adlandirdigi diizeye Ingilizce calismalarda
siklikla “Visualization”, Tiirk¢e ¢alismalarda ise “Gorsel” denildigi goriilmiistiir. Tiirkce ¢alismalarda
alt diizeyle benzer sekilde “Goéz Oniinde Canlandirma”, “Hayalinde Canlandirma” gibi
isimlendirmeler kullanilmistir. Alt diizeye “Goziinde Yar: Canlandirma” denildiginde ilk diizeye
“Goziinde Canlandirma” denilmesi uygundur. Ancak “Goziinde Canlandirma”, “Géz Oniinde
Canlandirma”, “Hayalinde Canlandirma” gibi ayni anlama gelen farkli isimlendirmelerin neden

kullanildig1 anlagilamamaktadir.

Van Hiele’in “Descriptive Level” olarak adlandirdig diizeye Ingilizce galismalarda siklikla
“Analysis”, Tiirkce ¢alismalarda da paralel sekilde “Analiz” diizeyi denildigi goriilmiistiir. Duatepe-
Paksu (2016) calismasinda bu diizeyi “Betimsel Diizey” olarak isimlendirmesine ragmen farklh
calismalarda bu diizey adinin “analiz donem” olarak da kullanildigina vurgu yapmaktadir. Bu diizey
igin hem Tiirkge hem Ingilizce caligmalarda kullanilan isimlerin ¢ok benzer oldugu fark edilmis ancak

van Hiele’in orijinal isimlendirmesinin neden daha az tercih edildigi anlasilamamustir.

Van Hiele’in baglangicta “Theoretical” sonrasinda “Informal Deduction” olarak adlandirdig:
diizey i¢in hem Tiirk¢e hem de ingilizce calismalarda ¢ok farkli isimlendirmeler kullanilmigtir. van
Hiele’ in Yap1 ve Icgorii (1986) kitabindan sonra 1999 yilinda yayimlanan bir makalesinde bu diizeyi

farkli bir sekilde isimlendirmesinin bu karmasaya yol agtig1 distiniilmektedir. Ozellikle Tiirkge
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calismalarda diger diizeylerde oldugu gibi bu diizeyde de ayni anlami tasiyan birbirine ¢ok yakin
isimlendirmeler kullanilmistir. Ornegin “Informal Cikarim”, “Formal Olmayan Cikarim”, “Formal

Olmayan Sonug Cikarma” gibi isimlendirmeler birbirinin neredeyse aynisidir.

Van Hiele’in “Formal Logic” olarak adlandirdig1 diizeye Ingilizce ¢alismalarda siklikla
“Deduction”, Tiirkce ¢alismalarda ise “Cikarim” ad1 verildigi goriilmiistiir. Tiirkce calismalarda diger
diizeylere benzer sekilde ayn1 anlama gelen ¢ok farkli isimlendirmeler kullanildig1 fark edilmistir.
Yalnizca A2 kodlu calismada digerlerinden daha farkli olarak “Basitlestirme” isimlendirmesi
kullanilmistir. Esasinda yazarlarla birebir goriisme yapilip neden bu isimlendirmeyi kullandiklarinin

tartisilmasi faydali olacaktir.

Bulgular incelendiginde van Hiele'nin orjinalde “The nature of Logical Laws” olarak
adlandirdig diizeye Ingilizce galismalarda siklikla “Rigor”, Tiirkge calismalarda ise “En Ileri Donem”
isimlendirmesinin kullanildig1 goriilmiistiir. Diger diizeylerde oldugu gibi orijinal isimlendirme
yalnizca bir calismada kullamlmistir (E26). Ancak hem Tiirkce hem de Ingilizce caligmalarda bu
diizey igin diger diizeylerden farkli olarak kullanilan isimlendirmeler daha farkli anlamlar
tagimaktadr. Ornegin Tiirkce calismalarda kullamilan “En Ust”, “Iliskileri Gorebilme”, “Kesinlik”,

“Elestiri” isimlendirmeleri oldukga farkli anlamlar tasimaktadir.

Literatiirde diizey adlarinin ¢evrilmesi esnasinda es degerlik agisindan sorunlar ve zorluklarla
karsilasildig1r gozlemlenmistir. Ceviri yapilirken birebir karsiliklarin1 ya da esanlamlarini aramak
yerine benzerlikleri ve cagrisimlar1 yakalamak gerekir (Coruk, Biiyiik- Giiler ve Kayali, 2016).
Duatepe-Paksu (2016) diizeylere verilen Tiirkge isimlendirmelerde sira diizeylerinin ozelliklerini

dikkate alarak isimlendirme yapildigini ifade etmektedir.

Daha o6nce de belirttigimiz gibi bu kadar farkli isimlendirme olmasi &zellikle bu alanda
calisma yapmak isteyecek yeni arastirmacilarin kafasimi karistirmakta ve hangi isimlendirmeyi
se¢meleri gerektigi konusunda ciddi bir sorun yasamaktadirlar. Bu nedenle diizey isimlendirmeleri
konusunda acilen bir standart olusturulmasi elzemdir. Belirli bir standart olusturulana kadar, bu
alanda calisma yapmak isteyen yeni arastirmacilar, alanyazinda en sik tercih edilen “Gorsel”;
“Analiz”; “Yasantiya Bagh Cikarim”; “Cikarim” ve “En Ileri Dénem” isimlendirmelerini tercih

edebilirler.

Not: Tiirkiye’de kullanilan van Hiele diizey isimlendirmeleri ile uluslararas: literatiirde
kullanilan isimlendirilmelerin karsilastirilmasi ve bir standart olusturulmasi hedeflendigi icin

Ingilizce isimler bilingli olarak Tiirkge’ye gevrilmemistir.
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Introduction

Geometry is a system of representations used to visualize concepts, ways of reasoning, and
spatial environments (Altun, 2015; Battista, 2007). Geometry teaching is expected to contribute to the
development of students' ability to visualize their minds, think critically, reduce three-dimensional
objects to two dimensions, make assumptions, make logical inferences, and develop their ability to
prove (Battista, 2007). While teaching geometry aims to provide geometric knowledge and skills, it
should increase the level of geometric thinking (Baykul, 2014). On the other hand, geometric thinking
is a mathematical thinking method that includes the use of geometric shapes and concepts and the

principles and relations between these concepts in geometry problems (van de Walle, 2004).

An interesting study on how geometric thinking develops was carried out by the Dutch
researchers van Hiele couple (Baki, 2019). This model is based on the idea that learning is not a
connected process, but there are leaps in the learning curve, which means there are separate and
different levels of thinking (Olivero, 2002). Van Hiele's theory consists of two parts: the first one is
"thinking levels," which state the determination of students' ways of thinking in the field of geometry,
and that according to the theory, students go through many thinking levels in the learning phase. The
second part is "stages of learning," which offers teachers a suggestion on organizing teaching to
facilitate and encourage students to move from their current level of thinking to the next level

(Gutiérrez, 1992).

The van Hiele theory in mathematics education is a theory that defines how students learn
geometry, and that has been accepted by many studies in the world (Burger and Shaughnessy, 1986;
Fuys, Geddes, and Tischler 1988; Usiskin 1982). Although the theory was originally related to plane
geometry, it has also been applied to three-dimensional objects (Gray, 1999; Guillen, 1996; Gutierrez,
1992; Lawrie, Pegg and Gutierrez, 2000, 2002; Owens, 1999; Saads and Davis, 1997). This theory, which
explains how students understand geometry, has the following defining features: (Crowley, 1987;

Usiskin, 1982; Van De Walle, 2004)

e Levels are hierarchical. To be at a level, the previous one must be passed.



Sert-Celik, H., & Kaleli-Yilmaz, G.

e Progress between levels depends more on the subject and quality of instruction than on

age and development.
o Levels have their language structure, symbols, and relations.

e Itis impossible to expect the desired learning to occur in the teaching carried out according

to the subjects at a level different from the level of the students.

Van Hiele creates five hierarchical and sequential levels of geometric thinking. However, in
this model, both the number and the numbering of the levels vary. While these five levels are
numbered as 0-4 in the Van Hiele couple's studies and many studies conducted after, they are
numbered as 1-5 in some studies. Although there are differences regarding the order and composition
of the levels, there is consensus that the levels are hierarchical and measure geometric thinking (Fuys

et al., 1988; Hoffer, 1981; Mayberry, 1983; Shaughnessy and Burger, 1985; Usiskin, 1982).
Van Hiele Level Names and Descriptions

In Van Hiele's theses and articles written before 1986, the classification of shapes was based on
geometric thinking levels, and there was no naming. Hoffer (1981), who was the first to name the Van
Hiele levels, expressed the level nomenclature from 1 to 5 as "Recognition”, "Analysis", "Ordering",
"Deduction" and "Rigor" respectively. After these naming, van Hiele (1986) mentioned five levels of
thinking as "Visual Level", "Descriptive Level", "Theoretical Level", "Formal Logic Level" and "The
Nature of Logical Laws Level" and stated that this classification is suitable for the mathematical
structure of the theory. (van Hiele, 1986, cited by Curcio, 1986, pp. 568). In an article published later,
he used the name "Informal Deduction" instead of "Theoretical Level" (Van Hiele, 1999). In addition, it
was emphasized in the studies that there could be a level below the levels determined by van Hiele
because the students could not define the concepts adequately (Mayberry 1983; Senk 1989; Usiskin
1982). As a matter of fact, some studies reveal the existence of primitive thought below the level that
van Hiele mentioned, and Clements and Battista (1992) define the existence of the "Pre-Recognition”

level before these five levels.

"Pre-Recognition": At this level, the student perceives geometric shapes but cannot identify many
standard shapes. In addition, they cannot distinguish between many common shapes in the same
shape class (Clements, Swaminathan, Hannibal, and Sarama, 1999). They can distinguish round and
angular shapes, such as squares and circles. However, they cannot distinguish between squares and

triangles.

“The Visual Level”: At this level, students recognize geometric shapes with their holistic view. In
other words, they do not realize that geometric shapes consist of parts or their properties; they are

only interested in the physical appearance of the shapes. Students recognize and name shapes based
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on their general visual characteristics. They can evaluate shapes according to their similarities and

rank groups of shapes that look similar (Fuys et al., 1988).

For example, a student at this level may describe the triangle as a "clown hat" but may not
compare it to a clown hat when the direction of the triangle is changed (Cathcart, Pothier, and Vance,
2000). Figure 1la is a triangle, which they recognize because it looks like a clown hat for students.
When the direction of the same triangle changes, they cannot think that the shape is a triangle, as in

figure 1b.

Figure 1a. Figure 1b.
For example, given the shapes in figure 2, a student at this level may notice that there are
squares in (a) and rectangles in (b) because they are similar to squares and rectangles encountered

before. However, they cannot explain the properties of shapes themselves (Crowley, 1987).

-’- AN

(a) (b)

Figure 2. Adapted from the study of groups of squares and rectangles (Crowley, 1987).

For example, given the parallelograms below, the student can measure the angles of the

parallelogram (Fuys, 1985).

] G

Figure 3. Adapted from the study of groups of parallelograms (Fuys, 1985).

“The Descriptive Level”: At this level, students analyze the parts of geometric shapes and the
relationships between these parts. Students discover the properties/rules of a shape class
experimentally (e.g., by folding, measuring, using a grid or diagram) but cannot establish a

hierarchical relationship between classes (Fuys et al., 1988).
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For example, when students are given a grid of parallelograms as in Figure 3 after working
with various parallelograms, they can realize that the opposite angles of parallelograms are equal by
coloring equal angles. After doing such activities with the subclasses of parallelogram, square,
rectangle, and rhombus, students can generalize the parallelograms class. However, the relationships

between the properties of shapes cannot be explained by students at this level yet.

AN
NI NN YN
AN NN NN
AN NN NN
A EANEANEANEAN

NN N NN

Figure 4. Example of activity to show that opposite angles are equal in a parallelogram grid (Adapted
from the study by Fuys et al., 1988).

“The Theoretical Level (The Informal Deduction Level)”: At this level, students can make
connections both between the properties of shapes themselves (for example, in a quadrilateral, parallel
sides require opposite angles to be equal) and classes of shapes (a square is a rectangle because it has
all the properties of a rectangle) (Crowley, 1987). In addition, students can make a short definition by
saying enough and necessary conditions to define a shape, instead of talking about its features for a
long time. At this level, students can establish logical relationships based on informal considerations.

They can follow a geometric proof but cannot prove themselves (Fuys et al., 1988).

Figure 5. An example of an activity to show that opposite angles in a parallelogram are equal (Adapted
from the study by Fuys (1985)).

For example, at this level, students can be expected to present an informal argument about

why opposite angles are equal by giving them a parallelogram as in Figure 4 (Fuys, 1985).

“Formal Logic”: At this level, students can prove themselves in an axiomatic system. Students can use
axioms, postulates, definitions, and theorems in proof work on geometry. They can determine the
necessary and enough conditions and use them in drawing conclusions and making proofs. They can
also prove different theorems deductively by making use of theorems and proven axioms. For
students who have reached this level, geometric shape features are a structure independent from the

object and shape (Hoffer, 1981).
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‘Yandaki EFGH paralelkenarin
karsgilikh agilannim esit oldudunu ispatlayiniz.

Figure 6. Adapted from the study by (Fuys, 1985).
For example, the student gives a deductive argument to prove the above by using axioms,

definitions, or previously proven theorems (Fuys, 1985).

“The Nature of Logical Laws”: At this level, students identify the relationships and differences
between various axiomatic systems. They comprehend Euclidean and non-Euclidean geometry and
can interpret the axioms, theorems, and definitions of Euclidean geometry in non-Euclidean geometry
and perform applications related to these definitions. (Hoffer, 1981). They can describe the effect of

adding or subtracting an axiom to a particular geometric system (Vojkuvkova, 2012).

For example, the student studies parallel lines, parallelograms, and angles in non-Euclidean

hyperbolic geometry and constructs deductive theorems.
Purpose and Problems of the Research

When the literature is examined, it is seen that different numbering and different
nomenclature are used for Van Hiele geometric thinking levels. Researchers who want to work in this
field are conflicted about which numbering and nomenclature they should use, and they have
difficulty making a decision. Also, no study meets this need in the field and deals with Turkish
and English studies together. In this context, this study aims to reveal what the original names van
Hiele gave to these levels, which naming and level numbering are used in both Turkish and English
literature, to eliminate this confusion. For this purpose, the following problems were addressed in the

study:

1. How are the van Hiele geometric thinking level numberings in Turkish and English

studies?

2. What are the nomenclatures given to van Hiele geometric thinking levels in Turkish and

English studies?

2.1 What are the nomenclatures given to the lower level created for those who could not

be assigned to the first 5 levels of van Hiele in Turkish and English studies?

2.2 What are the nomenclatures given to the level that van Hiele called "Visual Level" in

Turkish and English studies?
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2.3 What are the nomenclatures given to the level that van Hiele called "Descriptive

Level" in Turkish and English studies?

2.4 What are the nomenclatures given to the level that van Hiele called "Theoretical

Level" and then "The Informal Deduction Level" in Turkish and English studies?

2.5 What are the nomenclatures given to the level that van Hiele called "Formal Logic" in

Turkish and English studies?

2.6 What are the nomenclatures given to the level that van Hiele called "The Nature of

Logical Laws" in Turkish and English studies?
Method

This study aims to reveal the van Hiele geometric thinking level numberings used in current
studies in the literature and the differences and similarities in the nomenclature given to these levels
by document analysis method and question their reasons. The document analysis method is the
process of coding and examining written materials containing information about the subject planned
to be investigated within a specific norm or system (Cepni, 2018). Within the scope of the study, it will
be explained in this section how 46 articles written in English, 29 articles in Turkish, and 51 thesis

studies were determined and how they were analyzed.
Data Collection:

Within the scope of this research, we examined 51 postgraduate theses published between
2000-2020 in the National Thesis Center of the Council of Higher Education (CoHE), and 29 articles
scanned in databases such as Google Academic, TUBITAK ULAKBIM DergiPark to determine which
names were given to the van Hiele levels in Turkey. In addition, 46 articles were examined to
determine which names were given to van Hiele levels in the international literature and compare
these names with the level names used in Turkey. These articles were written in English, and there
was no date limitation when selecting the studies. While selecting articles in English, attention was
paid to the fact that the authors of the articles had a say in this field and that the number of citations of

"o

the articles was high. Key concepts in the literature searches were "van Hiele", "van Hiele Geometric
Thinking Levels", "Geometric Thinking". Key concepts were scanned in both Turkish and English.
While determining the Turkish studies to be included in the research, the condition of being
conducted in Turkey and by Turkish researchers was sought in the articles and thesis studies. In
addition, if the study with the same name was published as both a thesis and an article, only the
studies published as an article were discussed to avoid data repetition. At the same time, studies that
did not give the nomenclature of van Hiele's five levels were not included in the study. Although 152

articles and theses were reached initially, studies that included only three or all of the van Hiele level

nomenclatures were not included in the study. After the elimination processes, the research was
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conducted on 80 studies in Turkish, 51 of which were thesis and 29 of which were articles, and 46
studies in English. In addition, each study examined was coded as Al, A2,...., A89 for Turkish
publications and E1, E2,...., E46 for English publications to avoid redundancy of data. These codes

were used within the scope of the research.
Validity and Reliability of the Research

The sections of the studies included in the research on van Hiele level naming were examined
in detail, and the names and explanations given to each level were recorded in the digital
environment. The data obtained from the studies examined were coded separately by both
researchers. Since the information to be coded was not based on interpretation, the codes were
completely compatible with each other. In addition, the study was examined by an expert lecturer
who had studied van Hiele, and his/her opinions were taken. As a result of this opinion, it would be
appropriate to use the Turkish and English nomenclature in the articles without any changes. There is

no need to use the word "level" in the levels.
Data Analysis

The data obtained in this study were analyzed using the content analysis method. The
purpose of content analysis is to combine similar data within the framework of specific concepts and
themes and organize and interpret them so that the reader can understand (Cepni, 2018). The data
obtained from the studies examined for each sub-problem in the research are presented with tables.
The purpose of making the presentation in this way is to ensure that the data are visual and provide
an opportunity to get an idea about the studies carried out at the first impression. The tables contain

the code and frequency values of the data. Explanations of the data are presented in each table.
Findings

In this section, findings obtained as a result of the qualitative data analysis are included. The

findings are presented following the problems.
The van Hiele geometric thinking level numberings in Turkish and English studies

Firstly, within the research scope, it was presented which numberings were used for van Hiele

levels in the English literatiire.

Table 1. Level numberings used in the reviewed English studies

Level Numberings Study Codes f

0-4 El, E4, E11, E12, E17, E19, E20, E24, E25, E27, E29, E30, E31, E37, 20
E38, E39, E41, E44, E45, E46

1-5 E2, E3, E6, E8, E13, E15, E21, E22, E23, E26, E32, E33, E34, E35, 16
E40, E42

0-5 E7, E9, E10, E16, E28 5
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When Table 1 was examined, the order of 0-4 was used in 20 of the studies, 1-5 in 16, and 0-5
in 5 of them. Usiskin (1982), one of the masters of this field and who developed a test for van Hiele

thinking levels, used the order of 1-5 levels (E42).

Table 2 Level numberings used in the reviewed Turkish studies

Level Numberings Study Codes f

0-4 Al, A2, A3, A4, A5, A7, A10, Al4, Al6, A21, A23, A24, A25, A31, 36
A35, A36, A40, A43, A46, A49, A50, A51, A52, A53, A55, A57,
A64, A67, A70, A71, A72, A73, A75, A76, A77, A79

1-5 A6, A8, All, A13, A18, A19, A20, A22, A26, A27, A28, A29, A32, 34
A33, A34, A37, A38, A39, A41, A42, A44, A45, A54, A56, A62,
A63, A65, A66, A68, A69, A74, A78, ASO

0-5 A9, A12, A15, A17, A30, A47, A48, A58, A59, A60, A6l 10

Like the English studies, the Turkish studies examined mostly preferred 0-4, followed by 1-5

and at least 0-4.

The nomenclatures given to van Hiele geometric thinking levels in Turkish and English

studies

In this section, the findings regarding the nomenclature given to the levels in Turkish and

English studies will be presented, respectively.

The names given to the lower level created for those who cannot be assigned to the first 5 levels of
van Hiele: The data on the nomenclature given to the lower level created in the English studies

examined within the scope of the research are presented in Table 4.

Table 3. The nomenclatures given to the lower level in the reviewed English studies

The nomenclatures given to  Study Codes f
the level

Pre-Recognition E7, E10, E28 3
Pre-Recognitive E9, E16 2

When Table 3 was examined, it was seen that only 5 of the 46 English studies examined used

the lower level, and the nomenclature given to this level was very similar to each other.

Table 4. The nomenclatures given to the lower level in the reviewed Turkish studies

The nomenclatures given to the Study Codes f
level

Tarnima Oncesi A15, A17, A30, A47, A48, A49, A58, A60, A61 9
Gozinde Yar1 Canlandirma A15, A48, A49 3
On tanima A9 1
Bilis-Oncesi A12 1
Yar1 Canlandirma A60 1

It was seen that the lower level was used in a small number of Turkish studies, but unlike the
English studies, different names were given to this level. The most preferred nomenclature was

"Tanima Oncesi".
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The nomenclatures given to the level that van Hiele called the "Visual Level": Table 5 presents
information on the English studies examined within the scope of the research about naming the level

that van Hiele originally named as "Visual Level".

Table 5. The nomenclatures given to the "Visual Level” in the reviewed English studies

The nomenclatures given to  Study Codes f

the level

Visualization E1, E2, E3, E5, E6, E7, E8, E11, E12, E17, E19, E21, E24, E25, E28, 28
E29, E30, E31, E32, E33, E34, E35, E37, E39, E41, E44, E45, E46

Recognition E4, E6, E7, E10, E13, E14, E18, E20, E21, E22, E23, E36, E40, E41, 16
E42, E43

Visual E9, E10, E13, E15, E16, E26, E27, E38 8

When the studies in English were examined, it was seen that the nomenclature "Visualization
Level" was used more frequently, in contrast to van Hiele, and it was followed by "Recognition Level".
Scientists who have essential studies in this field, such as Usiskin (1982) and Fuys (1985), preferred to

use the "Recognition Level" (E20, E42).

Table 6. The nomenclatures given to the "Visual Level” in the reviewed Turkish studies

The nomenclatures given to  Study Codes f
the level
Gorsel Al, A2, A4, A5, A6, A7, A8, A9, Al0, All, Al2, A13, A14, Al5, 67

Al6, A17, A18, A19, A21, A22, A23, A24, A28, A29, A30, A3l,
A32, A34, A35, A36, A37, A38, A39, A4l, A42, A43, A44, A45,
A46, A47, A48, A49, A50, A51, A52, A53, A54, A55, A56, A57,
Ab58, A59, A60, A61, A62, A63, A66, A68, A69, A73, A74, A75,

A76, A77, A78, A79, A8O
Gorsellestirme A20, A26, A27, A33, A40, A65, A67, A70, A71, A72 10
G0z oniinde canlandirma A25, Ab4 2
Goziinde canlandirma A3
Hayalinde canlandirma A71 1

When Table 6 was examined, "Gorsel" was used in a significant part of Turkish studies for the
level called "Visual Level." When the studies were examined, it was seen that the word level was
translated into Turkish in different ways such as “diizey”, “donem”, “seviye”; therefore, in some
studies, it was used as "gorsel diizey" in some studies (A7, A8, A12, Al4, Al16, A21, A23, A30, A38,
A39, A4l, A42, A44, A45, A47, A52, A54, A59, A60, A6l, A63, A66, A74, A77, A78, A80), "gorsel
donem” in some (Al, A4, A5, A6, A9, Al10, All, Al13, A15, A17, A18, A24, A28, A29, A31, A32, A34,
A35, A36, A43, Ad6, A48, A49, A53, A55, A57, A58, A62, A68, A69, A73, A75, A79), and "gorsel seviye"
in one of them (A19). It is thought that the level names such as "Goziinde canlandirma ", " G6z 6niinde

canlandirma”, "Hayalinde canlandirma" basically mean the same thing, but they are named in this

way due to translation differences.

The nomenclatures given to the level that van Hiele called the "Descriptive Level":Table 7 presents
information on the English studies examined within the scope of the research about the naming of the

level that van Hiele originally named as "Descriptive Level".
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Table 7. Nomenclature given to the ”Descriptive Level” in the reviewed English studies

The nomenclatures given to  Study Codes f
the level
Analysis El, E2, E3, E4, E5, E6, E7, E8, E10, E11, E12, E13, E14, E17, E18, 40

E19, E20, E21, E22, E23, E24, E25, E27, E28, E29, E30, E31, E32,
E33, E34, E36, E37, E39, E40, E41, E42, E43, E44, E45, E46

Descriptive E6, E9, E10, E15, E16, E26, E38, E41 8
Analytic E9, E15, E16
Description E13, E35

When the studies were examined, it was seen that "Descriptive Level" was less preferred and

"Analysis Level" was used frequently, unlike van Hiele.

Table 8. The nomenclatures given to the "Descriptive Level” in the reviewed Turkish studies

The nomenclatures given to  Study Codes f
the level
Analiz Al, A2, A4, A5, A7,A9, A10, All, Al12, A13, Al4, Al6, A17, A18, 58

A19, A20, A21, A23, A24, A25, A26, A27, A29, A30, A31, A32,
A33, A35, A36, A38, A39, A40, A4l, A42, A43, A44, A45, A4,
A47, A48, A49, A52, A53, A57, A58, A64, A65, A67, A68, A69,
A70, A71, A72, A74, A75, A77, A78, A8O

Analitik A6, A8, A15, A24, A28, A34, A37, A50, A51, A54, A55, A59, A60, 18
A62, A66, A73, A76, A79

Betimsel Al, A22, A56, A61, A63, A79, A81

Analiz Etme A3 1

When Table 8 was examined, it was noteworthy that "Analiz Diizeyi" was frequently
preferred in Turkish and English studies. The number of studies using the nomenclature of "Analitik
Diizey" was higher than those in English. The nomenclature "Betimsel Diizey" which was a translation

of van Hiele's original nomenclature, was interestingly used the least.

The nomenclatures given to the level that van Hiele initially called "Theoretical Level " and then
"Informal Deduction": Table 9 presents information on the English studies examined within the scope

of the research about the naming of the level that van Hiele originally named as "Theoretical Level".

Table 9. The nomenclatures given to the "Theoretical Level-Informal Deduction” in the reviewed English

studies

The nomenclatures given to  Study Codes f
the level

Informal Deduction El, E2, E3, E4, E6, E7, E8, E10, E11, E17, E18, E19, E27, E29, E30, 23

E34, E37, E38, E40, E41, E44, E45, E46

Abstraction E5, E12, E21, E24, E25, E28, E31, E32, E33, E35 10
Order Ee6, E8, E10, E21, E42, E43, E44 7
Ordering E13, E14, E22, E23, E36 5
Relational E9, E13, E15, El6 4
Abstract E9, E15, E16 3
Theoretical E26, E41 2
Logical ordering E20 1
Deduction Informal Logic E39 1
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It was observed that in a significant part of the English studies, the nomenclature "Informal
Deduction" was frequently preferred, as van Hiele later used, and they were followed by the

nomenclatures of "Abstraction" and "Order."

Table 10. The nomenclatures given to the "Theoretical Level-Informal Deduction” in the reviewed Turkish
studies

The nomenclatures given to  Study Codes f

the level

Yasantiya Bagli Cikarim A5, A6, A8, All, Al15, A17, A20, A21, A23, A24, A25, A28, A31, 33
A34, A36, A37, A39, A43, A48, A49, A52, A53, A60, A62, A64,
A66, A68, A73, A74, A75, A76, A77, A80

Informal Tiimdengelim A6, A7, A15, A18, A24, A28, A34, A51, A54, A59, A60 11
Mantiksal Cikarim Oncesi A19, A30, A38, Adl, A42, A45, A47, A65 8
Basit Cikarim Al, A22, A56, A61, A63, A78, A8O 7
Informal Cikarim Al2, A26, A27, A39, A40, A70 6
Formal Olmayan Cikarim Al, A18, A39, A57, A58, A69 6
Bicimsel Olmayan A5, A17, A36, A48, A71, A74 6
Tiimdengelim

Formal Olmayan Sonug¢ A10, A13, A29, A35, A46, A72 6
Cikarma

Siralama A9, A11, A68, A80 4
Soyutlama A4, A50, A79 3
Diizenleme Al4, A71 2
Basit Anlamda A2 1
Tiimdengelim

Bilgi Cikarma A3

Informal Timdengelimsel A9 1
Cikarim

Formal Olmayan A14 1
Tiimdengelim

Formal Cikarim Alé6 1
Informal Yasantiya Bagh A32 1
Cikarim

Yagantisal Cikarim A33

Tiimdengelim Ab5

Gizil Tiimdengelim A67

When Table 10 was examined, it was seen that the most preferred level name for "Theoretical
Level-Informal Deduction" in Turkish studies was "Yasantiya Bagli Cikarim", followed by "Informal
Tiimdengelim" and "Informal Tiimdengelim". It was also noteworthy that, unlike the English studies,
there were many differences in the nomenclatures, and names were not significantly related to the

original nomenclatures such as "Siralama" and "Soyutlama" in Turkish studies.

The nomenclatures given to the level that van Hiele called "Formal Logic": Table 11 presents
information on the English studies examined within the scope of the research about the naming of the

level that van Hiele originally named as "Formal Logic".
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Table 11. The nomenclatures given to the “Formal Logic” in the reviewed English studies

The nomenclatures given to  Study Codes f
the level
Deduction El, E4, E5, E6, E7, E8, E10, E12, E13, E14, E17, E19, E20, E21, E22, 35

E23, E24, E25, E27, E28, E29, E30, E31, E32, E33, E34, E35, E36,
E39, E41, E42, E43, E44, E45, E46

Formal Deduction E2, E3, E9, E11, E15, E18, E37, E38, E40
Formal Deductive El6
Formal Logic E26 1

When Table 11 was examined, it was seen that this level was often called "Deduction,”" and it
was followed by "Formal Deduction." It was noteworthy that the original nomenclature was used only

in one study.

Table 12. The nomenclatures given to the “Formal Logic” in the reviewed Turkish studies

The nomeclatures given to Study Codes f

the level

Cikarim A6, A18, A20, A21, A22, A23, A25, A26, A27, A28, A33, A34, 28
A35, A37, A40, A50, A53, A56, A58, A61, A62, A63, A64, A69,
A70, A73, A76, A80

Sonug¢ Cikarma A3, A5, A9, Al1, Al4, A17, A31, A36, A43, A48, A68, A71, A74, 14
A75

Mantiksal Cikarim A8, A13, A19, A30, A38, A39, Adl, A42, Ad4, A45, A47, A65, A66 13

Formal Tiimdengelim A6, A7, A15, A18, A28, A34, A51, A54, A59, A60, A67 11

Formal Cikarim Al, A12, A24, A32, A39, A52, A57, A77, A78, A80 10

Tiimevarim A4, A9, A10, Al1, Al4, A46, A55, A72, A79 9

Bicimsel Tiimdengelim A5, A17, A36, A71, A74 5

Tiimdengelim A2, A29 2

Basitlestirme A2 1

Informal Cikarim Al6 1

In the Turkish studies examined, it was seen that the nomenclature "Cikarim" and then "Sonug
Cikarma" were frequently used for this level. It was noteworthy that for this level, nomenclatures with

different meanings such as "Tiimevarim", "Tiimdengelim", "Basitlestirme" were used.

The nomenclatures given to the level that van Hiele called "The Nature of Logical Laws": Table 13
presents information on the English studies examined within the scope of the research about the

naming of the level that van Hiele originally named as "The Nature of Logical Laws".

Table 13.The nomenclatures given to the "The Nature of Logical Laws” in the reviewed English studies

The nomeclatures given to Study Codes f
the level
Rigor El, E2, E3, E4, E5, E6, E7, E8, E9, E10, E11, E12, E13, E14, E15, 44

E17, E18, E19, E20, E21, E22, E23, E24, E25, E27, E28, E29, E30,
E31, E32, E33, E34, E35, E36, E37, E38, E39, E40, E41, E42, E43,
E44, E45, E46

Metamathematical E15 1
Mathematically rigorous El6 1
Accuracy E19 1
The nature of logical laws E26 1
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When Table 13 was examined, it was noteworthy that the original nomenclature was used

only in one study, and the nomenclature "Rigor" was frequently preferred.

Table 14.The nomenclatures given to the "The Nature of Logical Laws” in the reviewed Turkish studies

The nomenclatures given to  Study Codes f
the level
En fleri Dénem A5, A6, A7, A8, Al17, A18, A23, A25, A28, A30, A31, A32, A34, 31

A36, A37, A47, A48, A53, A54, A58, A59, A60, A62, Ab4, A66,
A67, A69, A73, A74, A75, A76

Miskileri Gorebilme A4, A5, A6, A9, A10, All, A17, A20, A29, A35, A36, A39, A48, 18
A49, A50, A55, A74, A79

Rigor A3, A4, A6, A9, A10, All, A13, A15, A35, A59, A67, A68, A74, 14
A79

En Ust Al, A12, A16, A19, A21, A24, A38, A39, Adl, A42, A43, A44, A4d5 13

Sistematik Diigiinme A22, A26, A27, A33, A40, A56, A61, A63, A70, A78, A80 11

Kesinlik Al, A2, A3, A52, A57, A71, A77 7

Elestiri A9, All, A13, A15, A39, A68 6

Iliskileri ~ Gorebilme ve Al4

Kesinlik

Miskileri gorebilme ve A46 1

matematiksel olarak ifade

edebilme

Soyut Cikarim A51 1

Son Diizey A65

En st diizey iliskileri A72 1

gorebilme

When Table 14 was examined, it was seen that the nomenclature of "En Ileri Dénem" was
frequently used for this level in Turkish studies and it was followed by the nomenclatures of "Iliskileri

Gorebilme" and "Rigor."
Conclusion and Discussion

In this section, the findings obtained from the research will be discussed in line with the
research problems. When the findings of 80 studies conducted in Turkey between 2000-2020 within
the scope of the research were examined, it was seen that the numbering and nomenclatures of van
Hiele geometric thinking levels were very variable. Although 0-4, 0-5, 1-5 numbering was used in
studies on Van Hiele geometric thinking levels, it was observed that 0-4 numbering was frequently
used in both Turkish and English studies. However, it was impossible to understand why 0-4
numbering was preferred so much while even Usiskin (1982), who was one of the masters of this field
and developed the van Hiele Test of Geometric Thinking, used 1-5 numbering. In addition, studies are
stating that those who cannot be assigned to any level of van Hiele are at level 0 (Alex and Mammen,
2016; Baah-Duodu, Osei-Buabeng, Cornelius, Hegan, and Nabie 2020; Bashiru and Nyarko, 2019;
Clements et al., 1999; Mason, 2009). Therefore, the numbering of van Hiele's first level as level 0 causes

significant complexity. Numbering the levels as 1-5 will be more helpful for convenience when
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analyzing Usiskin's test and for avoidinging confusion in the classification of those who cannot be

assigned to levels.

When the findings were examined, it was seen that the nomenclature given to the levels in
Turkish and English studies differed a lot. This was because there were significant differences
between the names given by Hoffer (1981) and van Hiele (1986), who first named the levels. In
addition, it is noteworthy that few studies included the sub-level created for those who could not be
assigned to the first 5 levels, which Van Hiele did not initially define. It was seen that the
nomenclature of "Pre-Recognition" was preferred more in English studies and "On Tamima" in Turkish
studies. Although "On Tanima" is compatible with the Turkish translation of "Pre-Recognition", there
is no clear explanation as to why the nomenclatures such as "Goéziinde yar1 canlandirma" and "Yar1

Canlandirma" were used in Turkish studies.

It was observed that the level that Van Hiele originally called "Visual Level" was often called
"Visualization" in English studies and "Gorsel" in Turkish studies. Similar to the lower level, in
Turkish studies, nomenclatures such as "Géz Oniinde Canlandirma” and "Hayalinde Canlandirma"
were used. When the lower level is called "Goziinde Yar1 Canlandirma", it is appropriate to call the
first level "Goziinde Canlandirma." However, it is not clear why different nomenclatures with the
same meaning, such as "Goziinde Canlandirma", "GOz Oniinde Canlandirma", "Hayalinde

Canlandirma" were used.

It was observed that the level that Van Hiele called the "Descriptive Level" was often called
the "Analysis" in English studies and the "Analiz" in Turkish studies. Although Duatepe-Paksu (2016)
named this level "Betimsel Diizey" in her study, she emphasized that this level was also used as
"analiz donem" in different studies. It was noticed that the names used for this level in both Turkish
and English studies were very similar, but it was not understood why van Hiele's original naming

was less preferred.

For the level that Van Hiele initially called "Theoretical" and then "Informal Deduction", very
different nomenclatures were used in both Turkish and English studies. It is thought that this
confusion was caused by van Hiele's naming of this level differently in an article published in 1999
after his book Structure and Insight (1986). Especially in Turkish studies, very close namings with the
same meaning were used for this level as in the other levels. For example, nomenclatures such as
"Informal Cikarim", "Formal Olmayan Cikarim", "Formal Olmayan Sonu¢ Cikarma" are almost the

same.

It was observed that the level that Van Hiele called "Formal Logic" was often called
"Deduction" in English studies and "Cikarim" in Turkish studies. In Turkish studies, it was noticed
that very different nomenclatures with the same meaning were used, similar to the other levels. Only

in the A2 coded study, the nomenclature "Basitlestirme" was used differently from the others. In fact,
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it would be helpful to have one-on-one interviews with the authors and discuss why they used this

nomenclature.

When the findings were examined, it was seen that the nomenclature of "Rigor" in English
studies and "En Ileri Dénem" in Turkish studies were frequently used for the level that van Hiele
originally called "The nature of Logical Laws." As in the other levels, the original nomenclature was
used only in one study (E26). However, in Turkish and English studies, the nomenclature used for this
level had different meanings unlike the other levels. For example, the nomenclatures "En Ust",

"Tligkileri Gorebilme", "Kesinlik", "Elestiri" used in Turkish studies have quite different meanings.

There were problems and difficulties encountered in terms of equivalence in the literature
during the translation of level names. While translating, it is necessary to catch similarities and
associations instead of looking for exact equivalents or synonyms (Coruk, Biiyiik- Giiler, and Kayals,
2016). Duatepe-Paksu (2016) states that in the Turkish nomenclatures given to the levels, the naming is

done by taking into account the characteristics of the order levels.

As we mentioned before, the fact that there are so many different nomenclatures confuses new
researchers who want to work in this field. They have a severe problem about which nomenclature
they should choose. For this reason, it is essential to establish a standard for level nomenclature
urgently. Until a particular standard is established, new researchers who want to work in this field
may prefer the nomenclatures of "Gorsel"; "Analiz"; "Yagantiya Bagli Cikarim"; "Cikarim" and "En Tleri

Donem" which were the most frequently preferred.

Note: English nomenclatures were not translated into Turkish on purpose, as it was aimed to
compare the van Hiele level nomenclature used in Turkey with the nomenclature used in the

international literature and to establish a standard.
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