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Ozet: Bu arastirmanin amaci, Liselere Giris Sinavi (LGS)’ndaki sorularin ve Milli Egitim
Bakanlig: tarafindan bu smava yonelik yayinlanan 6rnek sorularin &grenme alanlarina, alt
o0grenme alanlarmna, iligkili 6grenme alanlarina ve Yenilenmis Bloom taksonomisine gore
incelenmesidir. Aragtirma nitel arastirma perspektifiyle yiiriitiilmiis olup dokiiman inceleme
metodu kullanilmustir. 2022-2023 egitim-6gretim yilinda yaymlanmis 80 6rnek soru ve LGS’de
sorulmus olan 20 soru olmak iizere toplam 100 matematik sorusu incelenmistir. Veriler
o0grenme alanlari, alt d6grenme alanlari, iligkili 6grenme alanlari ve Yenilenmis Bloom
taksonomisine gore analiz edilmistir. Verilerin analizinde betimsel analiz teknigi kullanilmas,
bu analiz teknigine dayali olarak elde edilen bulgular yiizde ve frekanslar ile sunulmustur.
Ogrenme alanlar1 agisindan bakildiginda &rnek sorularda ve LGS’de sayilar ve islemler
ogrenme alammin  yogunlukta oldugu goriilmiistiir. liskili 6grenme alanlar1 olarak
incelendiginde 6rnek sorularda en cok sayilar ve islemler ile geometri ve 6lgme Ggrenme
alanlarinin; LGS'de ise en ¢ok cebir ile geometri ve lgme 6grenme alanlarinin iligkilendirildigi
sonucuna ulasilmistir. Alt 6grenme alanlarindan ise hem 6rnek sorularda hem de LGS’de en
cok karekoklii ifadeler alt 6grenme alanina yonelik sorular soruldugu tespit edilmistir.
Yenilenmis Bloom taksonomisi agisindan incelendiginde ise tiim sorularin islemsel bilgi
boyutunda yer aldigy; bilissel siire¢ boyutunda 6rnek sorularda en ¢ok analiz etme, LGS’de ise
uygulama diizeyinde sorularin yer aldig1 sonucuna ulagilmistir.
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GIiRiS

Smava giren kisi sayismin yiiksek olmasi, dgretim kurumlarmin egitim kalitesi acgisindan farkli
ozellikler gostermesi gibi sebeplerden dolay1 merkezi sinavlar tilkemizde iist egitim kurumlarinda 6grenimlere
devam etmek isteyenlerin i¢inden se¢im yapilabilmesi i¢in bir gerekliliktir (Ding vd., 2014; Dogan & Oktay,
2022). Milli Egitim Bakanlhigi (MEB) tarafindan sekizinci smif diizeyindeki Ogrencilere uygulanan ve
dgrencileri iist dgretim kademesine yerlestirmeyi hedefleyen Ortadgretim Kurumlarma Iliskin Merkezi Smav
bu kapsamda islevsellestirilmis bir yapidir (Yilmaz & Dogan, 2022). Ulkemizde sinav sistemi ile ilgili
gecmisten gliniimiize hala devam eden bir arayis s6z konusu olup (Demirbilek ve Levent, 2019) ortadgretime
gecis asamasinda farkli isimlerle ve uygulamalarla sinavlar yapilmistir. Bu sinavlardan sonuncusu 2018
yilindan itibaren uygulamaya koyulan ve hali hazirda uygulanan Liselere Gegis Sinavi (LGS)’dir.

MEB tarafindan yapilan sinavlarda 6grenciler sozel ve sayisal alanda gosterdikleri basarilara gore
siralamaya tabi tutulmaktadirlar. Bu siralama yapilirken ders bazinda yapilan dogru ve yanlis cevap sayilari
basarilarim etkilemektedir. Onceki yillarda yapilan smavlarin ders bazinda basar1 oranlari incelendiginde
matematik testinde diger testlere oranla daha diisiik basar1 sergilendigi tespit edilmistir. Ornegin 2022 yilinda
matematik testi net ortalamasi 4,74 tiir. Matematik alt testinin basaris1 diger yillarda da aym diizeyde net
ortalamasina sahiptir (MEB, 2022). Diger taraftan soru sayis1 bakimindan da sinavlarin sonucunu etkileyen en
onemli derslerden birinin sliphesiz matematik dersi oldugu belirtilmektedir (Beyendi, 2019). Matematik
dersinin énemi ayn1 zamanda standart sapmaya dayali puan hesaplamasindan kaynaklanmaktadir. Matematik
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dersinin bagar1 yilizdesinin diger bazi derslere oranla diisiik olmasi nedeni ile puan getirisi standart sapma
kaynakli daha fazla olmaktadir. Tiim bu agilardan degerlendirildiginde matematik testinde ne tiir sorular
oldugunun incelenmesinin énemli oldugu sdylenebilir.

Tiirkiye’de liselere gecis smavlart 2018 yili dncesinde gogunlukla ezbere dayali ve bilgi temelli
sorulardan olugmaktaydi. Ancak 2018 yili itibari ile egitim sisteminde liseye giris smnavlarma yonelik
benimsenen felsefelerde ve egitim yaklasimlarinda degisikliklere gidilmis, bu kapsamda LGS sistemine
gecilmistir (Batur vd., 2019; Reyhanlioglu & Tiryaki, 2021). Bu degisim ile bilgiyi ezberlemek yerine bilgiyi
anlamlandirip baska durumlara transfer edebilen bireyler yetistirmeye yonelik bir egitim anlayisi
benimsenmistir. Yeni sistemdeki sorularin daha {ist diizey becerileri 6l¢meye yonelik olarak hazirlandig1 ifade
edilmektedir (Ekinci & Bal, 2019; Reyhanlioglu & Tiryaki, 2021). Olusan yeni sistemin smavlarina
hazirlanmak isteyen 6grenciler i¢in alternatif bulunmamasindan dolayr MEB tarafindan LGS’de sorulmasi
planlanan matematik sorularina érnekler yaymlanmasi 6gretmenlere ve Ogrencilere yol gosterici olmustur
(Biber vd., 2018). Bu baglamda yapilan bu sinavlara hazirlik amactyla 2017-2018 yili itibariyle Olgme
Degerlendirme ve Smav Hizmetleri Genel Miidiirliigii (ODSGM) tarafindan 6rnek sorular yayimlanmistir ve
bu sorularin 100 tanesi matematik sorusudur. Smavlarda yer alan sorularin niteliginin biiyiik 6neme sahip
oldugu ifade edilmektedir (Ugurel vd., 2012). Bu nedenlerden dolayr MEB &rnek sorular1 ve LGS’deki
sorularin ¢esitli degiskenler acgisindan incelenmesi ve aralarindaki uyuma bakilmasi arastirilmaya deger
gorlilmiistiir.

Bilim ve teknolojide yasanan degisikliklerin beraberinde getirdigi 6grenme kuram ve yaklagimlarmdaki
degisiklikler ile 2015 ve 2018 yillarinda 6gretim programinda degisiklikler yapilmistir (MEB, 2018). Talim
ve Terbiye Kurulu Bagkanligi (TTKB) tarafindan yapilan degisiklikler sonrasinda yenilenmis ortaokul
matematik dersi dgretim programinda (OOMDOP) matematik dersi icin bes grenme alan1 belirlenmistir. Bu
ogrenme alanlar1 Sayilar ve Islemler, Cebir, Geometri ve Olgme, Veri Isleme ve Olasilik seklindedir (MEB,
2018). Bu 6grenme alanlarinin siniflara gére dagilimi da farklhilik gostermektedir. Ayn1 zamanda 6grenme
alanlar1 kendi i¢inde alt 6grenme alanlarina ayrilmaktadir.

Ogretim programinda bulunan kazanimlar, yapilan 6gretimin etkisini gérmek ve programu gelistirmek
icin 0gretim hedefleri merkezde tutularak belirli siralama ve siniflandirmalarla diizenlenmistir (Bloom, 1956;
Krathwohl, 2002). Hedeflerin siniflandirma ve siralama ¢alismalari, Bloom tarafindan 1950°1i yillar itibariyle
yapilmaya baglamig ve buna yonelik biligsel alan taksonomisi olusturulmustur. Ardindan egitim alanindaki
gelismeler sonucunda taksonomide bazi degisiklikler yapilmistir (Aktan, 2020).

Yenilenmis Bloom Taksonomisi

Bloom ilk olarak 1956 yilinda biligsel alan taksonomisini yaymlamistir; bu taksonomi sirasi ile bilgi,
kavrama, uygulama, analiz, sentez ve degerlendirme olarak alti diizeyden olusmaktadir (Bloom, 1956).
Matematik dersi 6gretim programi géz 6niinde bulunduruldugunda bilissel nitelikteki kazanimlarin daha fazla
bulundugu tespit edilmistir. Bu nedenle de matematik dersi ile ilgili yapilacak olan bir simiflandirmada biligsel
taksonomilerin kullanilmasinin daha uygun bir yaklasim olacagi kanisina ulagilmistir. Matematik egitiminde
Bloom taksonomisi halen yaygin bir sekilde kullanilmakta (Thompson, 2008), taksonomideki adimlarin
matematik egitiminde biiyiik bir 6neme sahip oldugu belirtilmekte (Demiral & Yenilmez, 2023) ve hedeflerin
belirlenmesini kolaylastirdigi i¢in Tiirkiye’de bu taksonominin diger taksonomilere oranla daha fazla kabul
goren bir taksonomi oldugu ifade edilmektedir (Tuncer, 2020). Alanda yapilan ¢alismalar incelendiginde de
smiflandirma c¢alismalarinda yaygin olarak Bloom Taksonomisine basvuruldugu goriilmektedir (Altun &
Dogan, 2018; Basol vd., 2016; Dalak, 2015; Ekinci & Bal, 2019; Karaman & Bindak, 2017; Sahin, 2022;
Simsek, 2021).

Gelisen teknoloji ile egitim anlayisinda belli basl degisiklikler olugsmustur. Olusan bu yeni gelismeler
ile kullanilan Bloom taksonomisinin tek boyutlu siniflandirmasi yetersiz kalmistir. Tek boyutlu yapinin st
diizey hedef ve becerileri 6lgme konusunda yetersiz kalmasindan 6tiirii derinlemesine inceleme yapilabilmesi
ve {ist diizey becerilerin daha iyi 6l¢iilebilmesi i¢in tek boyutlu yapidan iki boyutlu yapiya gecis yapilarak
taksonomi yenilenmistir (Anderson & Krathwohl, 2010). Yenilenmis taksonomide hedefler bilgi boyutu ve
biligsel siire¢ boyutu olmak iizere iki ayr1 boyutta ele alinmigtir. Ayni zamanda yeni taksonomide
sentez/degerlendirme basamaklarmin yerinde degisiklige gidilmistir. Bilgi boyutu olgulara dayanan olgusal
bilgiyi; kavramlara dayanan kavramsal bilgiyi; islemsel bilgiyi ve bilis 6tesi (iist biligsel) bilgiyi icermektedir.
Bahsedilen taksonominin iki boyutu Tablo 1’ de yer almaktadir.
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Tablo 1

Revize Edilmis Bloom Taksonomisinin Iki Boyutlu Yapisi: (Krathwohl, 2002)

LO Bilissel siirec boyutu
1.Hatirlama ~ 2.Anlama  3.Uygulama  4.Analiz Etme 5.Degerlendirme 6.Yaratma
A. Olgusal X
bilgi
B.Kavramsal X X X
bilgi
C.Islemsel X
bilgi
D Biligiistii
bilgi

Tablo 1’ de goriildiigii lizere yeni taksonomi eski taksonominin aksine iki boyut igermektedir. Yeni
olusturulan taksonominin bilgi boyutunda, taksonominin ilk halinde de oldugu gibi olgusal, kavramsal ve
islemsel bilgi basamaklar1 yer almaktadir, yeni taksonomide dordiincii alt basamak olarak ise bilisiistii bilgi
bulunmaktadir. fkinci boyut gruplandirma ise bilissel siire¢ boyutudur. Bu boyut hatirlama, anlama, uygulama,
analiz etme, degerlendirme ve yaratma seklinde gruplandirilmigtir. Taksonominin eski hali ve yenilenmis
halindeki basamaklarin dizilimi ve isimleri Sekil 1’de sunulmustur.

Sekil 1

Bloom Taksonomisi Orjinal ve Yeni Hali (Krathwohl, 2002)

=/

ANALIZ ANALIZ ETME

/ UYGULAMA \ / UYGULAMA \

KAVRAMA ANLAMA

/ AN / N\
/ BiLGH \ / HATIRLAMA \

Sekil 1°de goriildiigii gibi Yenilenmis taksonomi de bir dnceki taksonomideki gibi alti diizeyden
olusmaktadir (Krathwohl, 2002). Taksonominin bilgi basamagi “hatirlama”, kavrama basamagi “anlama” ve
sentez basamagi ise “yaratma” seklinde isim degisikligine ugramistir. Ayrica degerlendirme ve yaratma
basamaklarinin siras1 degigmistir (Krathwohl, 2009). Bahsedilen Bilissel Siire¢ Boyutlarini iceren eylemler
Tablo 2’dedir.

Tablo 2

Yenilenmis Bloom Taksonomisi Bilissel Siire¢ Boyutlarinda Tanimlanan Eylemler (Krathwohl, 2002;
Anderson vd., 2018)

Bilissel siirec boyutlar: Tammlanan eylemler

Hatirlama Zihninde olan bilginin hatirlanmast, uzun siireli belekteki bilgiye erigilmesi, tanima ve
hatirlama

Anlama Eski ile yeni bilgi arasinda iliskilendirme yapabilme, bilgiyi farkli temsil bigimlerinde
ifade edebilme, yorumlama, dérneklendirme, siniflama, karsilagtirma ve agiklama

Uygulama Problemi ¢6zmeye yonelik islemler yapabilme, problemi ¢6zmek igin gerekli olan
islemi belirleme ve segtigi islemi kullanarak problemi ¢ozme

Analiz etme Parcalara ayirabilme, pargalarin birbiri ile ve biitiin ile arasinda iliski kurabilme, neden
sonug iligkisi kurabilme, ayristirma yapabilme, orgiitleme yapabilme

Degerlendirme Olgiitlere gore yargilama yapabilme, belli bir islemin bir kategoriye ait olup olmadigini
belirleme, ¢ozlimiin probleme ait olup olmadigini belirleyebilme ve kritik edebilme,
yorumlayabilme

Yaratma Zihinde yer alandan farkli 6zgiin bir {iriin ortaya ¢ikarabilme
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Tablo 2’de yer alan basamaklarda asamalilik s6z konusudur yani her bir diizey bir onceki diizeyin
gorevlerini yerine getirebilmis olmay1 gerektirmektedir. Taksonomi basitten karmagiga ilkesini temele aldig1
icin her bir diizey artiginda 6grenciden beklenen yeterlilik ve yetenek diizeyi de artmaktadir.

Bloom Taksonomisi ve Yenilenmis Bloom Taksonomisinin g¢esitli analizlerde c¢erceve olarak
kullanildig1 goriilmektedir (Akyiirek, 2019; Altun & Dogan, 2018; Karaman & Bindak, 2017; Uredi & Ulum,
2020; Yakaci, 2016). Bu calismalardan bazilarinda 6gretim programlarindaki kazanimlar Yenilenmis Bloom
Taksonomisi ¢ergevesinde incelenmistir (Bekdemir & Selim, 2008; Aktan, 2020; Celik vd., 2018). Diger
taraftan Demiral ve Yenilmez (2023) ortaokul matematik ders kitaplarindaki etkinlik ve problemlerin
yenilenmis taksonomiye, Tuna ve Biber (2017) ise ders kitaplarindaki alistirma sorularmin taksonomi ve
Ogrenme alanlarina gore analizini yapmislardir. Baz1 calismalarda ise 6gretmen adaylar tarafindan hazirlanan
sorularin yenilenen taksonomiye gore incelemesi yapilmistir (Ozgakir Siimen & Karakas, 2022).

Literatiirde Yenilenmis Bloom Taksonomisi g¢ercevesinde smavlarin merkeze alinarak incelendigi
calismalar da yer almaktadir. Dalak (2015)’mn calismasinda da TEOG sorulari ile 6gretim programinda
sekizinci sinif diizeyinde yer alan kazanimlarin dagilimi yenilenmis taksonomiye gore incelenmistir. Ekinci
ve Bal (2019) 2018 yili; Sahin (2022) ise 2018-2021 yillar1 arasindaki LGS matematik sorularini yenilenmis
taksonomi ve 6grenme alanlar1 ¢ergevesinde incelemislerdir. Diger taraftan Altun ve Dogan (2018), 2014-
2015 egitim-0gretim yil1 ilk donem yapilan TEOG sinavindaki matematik sorularini yenilenen taksonomi
cercevesinde analiz etmislerdir. Yine, Karaman ve Bindak (2017) ¢calismalarinda TEOG’da yer alan matematik
sorulari ile ilkogretim matematik gretmenlerinin hazirladigi sinav sorularinin yenilenmis taksonomiye gore
dagilimimi incelemislerdir. Basol vd. (2016) ise TEOG matematik sorularmin TIMSS seviyelerine, MEB
kazanimlarina ve yenilenen taksonomiye gore incelemesini yapmiglardir. Simsek (2021) 2018 LGS matematik
sorularini yenilenmis taksonomi ve alt dgrenme alanlar1, Uziimcii ve ipek (2022) ise 2021 LGS matematik
sorularin1 6gretim programinda yer alan kazanimlar ve yenilenmis taksonomi ¢er¢evesinde incelemislerdir.
Ayrica Incikabi, Pektas ve Siile (2016) LGS matematik sorularin1 6grenme alanlari, Aliustaoglu, Dagdelen ve
Tuluk (2023) 2021 LGS matematik sorularini 6grenme alanlar1 ve iliskili 6grenme alanlar1, Kiigiikgencay,
Karatepe ve Peker (2021) 2019 yili 6rnek matematik sorularimi alt 6grenme alanlari, Sahin (2022) ise farklh
yillardaki LGS matematik sorularini alt 6grenme alanlar1 gergevesinde incelemislerdir.

Yapilan literatiir taramas1 sonucunda LGS matematik sorularimi bazi yonlerden incelemeye yonelik
calismalar olsa da LGS matematik sorularini ve Olgme Degerlendirme ve Smav Hizmetleri Genel Miidiirliigii
(ODSGM) tarafindan yayimlanan 6rnek matematik sorularin1 dgrenme alanlari, alt 5grenme alanlari, iliskili
O0grenme alanlar1 ve Yenilenmis Bloom Taksonomisi agisindan kargilastirmali olarak inceleyen genis bir
caligmanin yer almadig tespit edilmistir. LGS sorularina bakildiginda bazi sorularin birden fazla 6grenme
alanini ayni1 anda i¢erdigi goriilmektedir. Nitekim bir sorunun dogru cevaplandirilabilmesi i¢in sadece sorunun
yonelik oldugu 6grenme alanina iliskin bilgi yetmemekte sorunun iliskili oldugu 6grenme alani ile ilgili de
bilgi sahibi olunmasi gerekmektedir. Bu ¢ercevede sorularin 6grenme alanlarinin yani sira iligkili 6grenme
alanlar1 kapsaminda analiz edilerek 6grenme alanlariin iligkilerini kesfetmenin daha kapsamli bir bakis agis1
sunmak i¢in faydali olacagi sOylenebilir. Ayrica 6grenme alanlarmin her biri farkli 6grenme alanlarma
ayrilmakta olup sorularm hangi alt 6grenme alanima yonelik oldugunu incelemenin daha kapsamli bir analiz
sunacag diisiiniilmektedir. Ornek sorularin ve LGS sorularmin yenilenmis Bloom taksonomisine gore analizi
de sorularin diizeyleri ile ilgili bilgi vermektedir. Ayrica 6rnek sorular ile LGS’nin 6grenme alanlari, alt
O0grenme alanlari, iliskili 6grenme alanlar1 ve yenilenmis Bloom taksonomisi agisindan ne kadar uyumlu
oldugunu tespit etmenin 6nemli oldugu sdylenebilir. Sorular1 hazirlayan ve LGS nin dlgme-degerlendirmesini
yapan MEB, sinava hazirlanan 6grenciler ve egitim-6gretim siirecinde yol gosterici olan dgretmenler gibi
birgok hedef kitle agisindan bakildiginda bu uyumun incelenmesinin matematik egitimine katki saglayacagi
diistiniilmektedir. Bu kapsamda bu c¢alismada 2022-2023 egitim 6gretim yilinda yayimlanmis olan &rnek
matematik sorulari ile 2023 LGS’de yer alan matematik sorularinin ortaokul matematik 6gretim programinda
yer alan 6grenme alanlari, alt 6grenme alanlari, iligkili 6grenme alanlar1 ve Yenilenmis Bloom Taksonomisine
gore analiz edilmesi amaglanmistir. Arastirmanin amact dogrultusunda asagidaki alt problemlere cevap
aranmistir:

1. 2023 Liseye Gegis Sinavi (LGS) matematik sorulart ve ODSGM tarafindan yayinlanan 6rnek sorularin
Ogrenme alanlarma gore dagilimi nasildir?

2. 2023 Liseye Gegis Sinavi (LGS) matematik sorular1 ve ODSGM tarafindan yayinlanan drnek sorularin
alt 6grenme alanlarina gére dagilimi nasildir?

3. 2023 Liseye Gegis Sinavi (LGS) matematik sorular1 ve ODSGM tarafindan yayinlanan drnek sorularin
iligkili 6grenme alanlarina goére dagilimi nasildir?

4. 2023 Liseye Gegis Sinavi (LGS) matematik sorulart ve ODSGM tarafindan yayinlanan 6rnek sorularin
Yenilenmis Bloom Taksonomisine gore dagilimi nasildir?
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YONTEM

Arastirmanin Modeli

Bu calisma, 2022-2023 egitim-6gretim yilinda uygulanan LGS matematik sorularinin ve ODSGM
tarafindan yayinlanan 6rnek matematik sorularin gesitli bilesenler agisindan incelenmesi amaciyla yapilan
nitel bir arastrma olup nitel arastirma yontemlerinden dokiiman incelemesi yontemine dayali olarak
yuriitilmistiir. Dokiiman incelemesi yontemi aragtirilmasi hedeflenen olgular hakkindaki yazili materyallerin
analizini icermektedir (Yildirnm & Simsek, 2016). Bu yontemde arastirilacak konular hakkinda bulunan
dokiimanlarin incelenmesinin yapilmasi amaglanmaktadir. Dokiiman incelemesi, sadece yazili dokiimanlari
degil ayn1 zamanda harita, grafik, sema, fotograf gibi farkli kaynaklar1 da igcermektedir (Freebody, 2003;
Glesne, 2011). Calismada dokiiman incelemesi yontemi kullanildigi i¢in etik kurul izni gerekmemektedir.

Veri Toplama Araci

Bu ¢alismada 2022-2023 egitim 6gretim yilinda ODSGM tarafindan yayimlanmis 80 6rnek matematik
sorusu (MEB, 2023a) ve 2023 LGS’ de yer alan 20 matematik sorusu (MEB, 2023b) 6grenme alanlari, alt
ogrenme alanlari, iliskili 5grenme alanlar1 ve yenilenmis Bloom taksonomisine gore incelenmistir. incelenen
sorularin detaylari Tablo 3’te sunulmustur.

Tablo 3

Arastirma Kapsaminda Incelenen Sorularin Dagilimi

Calisma materyali Calisma materyali detay1 Soru sayilari
Ekim ay1 10
Kasim ay1 10
Aralik ay1 10
Ocak ay1 10
Ornek sorular Subat ay1 10
Mart ay1 10
Nisan ay1 10
Maysis ay1 10
LGS LGS 2023 20
Toplam 100

Tablo 3’te goriildiigii gibi toplamda incelenen soru sayisi 100°diir.
Verilerin Toplanmasi ve Analizi

Veriler betimsel analiz teknigine dayali olarak analiz edilmistir. Bu yaklagimda elde edilen veriler daha
onceden belirlenen kavramsal ¢cer¢eve veya temalara gore 6zetlenmekte ve yorumlanmaktadir (Karatas, 2015).
Kodlamalar ikisi bu alanda ¢alismalar1 olan ve matematik egitimi alaninda gorev yapan Ogretim iiyesi, ticii
matematik dgretmeni ve matematik egitimi alaninda yiiksek lisans yapmakta olan arastirmacilar tarafindan
yapilmistir. Verilerin analizi siirecinde 6rnek matematik sorulari ve LGS matematik testinde yer alan sorularin
matematik dersi 6gretim programinda (MEB, 2018) yer alan bes 6grenme alani ve bu 6grenme alanlarina bagl
alt 6grenme alanlar1 tespit edilmistir. Ayrica 6rnek sorularda ve LGS’de bazi sorularin birden fazla 6grenme
alanma yonelik oldugu gériilmiistiir. Ornegin karekoklii ifadeler konusuna yani sayilar ve islemler 6grenme
alanina yonelik olan bir sorunun ¢éziimiinde ayn1 zamanda dortgenlerin alan ve ¢evre bagintilart konusunun
yani geometri ve 6lgme 6grenme alaninin kullanilmasi gerektigi tespit edilmistir. Soru ilk basta bakildiginda
sayilar ve iglemler 6grenme alanina yoneliktir, ancak geometri ve 6lgme 6grenme alani ile de iligkilidir (bakiniz
Tablo 4). Testlerde yer alan bu tiir sorularda iligkili 6grenme alanlar1 tespit edilmis ve ¢alisma kapsaminda bu
analizlere de yer verilmistir. Yenilenmis Bloom taksonomisine gore bilgi boyutlar: ve bilissel siire¢ boyutlar
belirlenmistir. Bu kodlama siirecinde taksonominin her bir basamagi igin yapilan aciklamalardan
yararlanilmistir. Kavramsal ¢ergeve olarak Yenilenmis Bloom Taksonomisinin islemsel bilgi boyutunda yer
alan hatirlama, anlama, uygulama, analiz etme, degerlendirme ve yaratma basamaklar1 ele alinmistir.
Arastirmanin bulgular kisminda ulagilan sonuglar yiizde ve frekans tablolariyla sunulmustur.
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Nitel arastirmalarda gecerlik kavrami inandiricilik ve aktarilabilirlik ¢ergcevesinde ele alinmaktadir.
Arastirmanin inandiriciligl i¢in uzman incelemesi, aktarilabilirligi icin ise ayrintili betimleme yapilmasi
onerilmektedir. Giivenirlik ise tutarlik ve teyit edilebilirlik kapsaminda ele alinmakta olup arastirmanin
giivenirligi i¢in buna dayali incelemeler yapilmasi gerektigi belirtilmektedir (Lincoln & Guba, 1985; aktaran
Yildirnm & Simsek, 2016). Belirtilen hususlara dayali olarak arastirmanin gegerligi i¢in yapilan kodlama
siirecinde Ozellikle taksonomilerle ilgili ¢alismalar1 olan bir matematik egitimi uzmaninin ve bir Slgme-
degerlendirme uzmaninin goriisleri alinmistir. Uzmanlar sorularin belirtilen alt problemler ¢ergevesinde analiz
edilmesinin uygun oldugunu ve 6rnek sorular ile LGS arasindaki uyumun incelenmesinin matematik egitimi
alaninda 6nemli oldugunu diisiindiiklerini ifade etmislerdir. Ayrica kodlamalar sirasinda da uzman goriisiine
bagvurulan durumlar olmustur. Diger taraftan sorularin 6grenme alanlarina, alt 6grenme alanlarina, iligkili
O0grenme alanlarma ve yenilenmis Bloom taksonomisine dayali olarak nasil kodlandig: ile ilgili ayrmtili
betimlemeler yapilmis, kodlamalardan 6rnekler sunulmustur.

Aragtirmanin giivenirligi i¢in ise Oncelikle arastirmacilar tarafindan verilerin % 30 unu olusturan rasgele
secilen {i¢ ayin 6rnek sorular1 bireysel olarak kodlanmistir. Kodlamalara dayali uyum yiizdesi Fleiss-Kappa
katsayisi ile hesaplanarak giivenirlik kontrolii saglanmistir. Uyum yiizdesi 6grenme alanlar1 ve alt 6grenme
alanlar1 i¢in % 100, iliskili 6grenme alanlar1 i¢in % 90 ve yenilenmis Bloom taksonomisi i¢in % 83 olarak
hesaplanmistir. Landis ve Koch (1977), bu katsayinin hesaplanmasi sonucunda 0.81-1.00 araliginda bulunan
katsayilar1 “neredeyse miikemmel uyum (almost perfect)” olarak ifade etmektedir. Bu gercevede
yorumlandiginda arastirmacilar arasinda neredeyse miikemmel uyum saglandigi sdylenebilir. Diger taraftan
iligkili 6grenme alan1 ve yenilenmis Bloom taksonomine ait kodlamalardaki farkliliklarin neden kaynaklandigi
arastirmacilar arasinda tartisilmis ve kodlamalar yapilirken nelere dikkat edilmesi gerektigi ile ilgili bir
farkindalik olusmustur. Bu fikir aligverisine dayali olarak uyum saglanmayan maddelerde ortak bir karara
varilmistir. Arastirmacilar tarafindan farkli kodlanan duruma bir 6rnek Sekil 2° de sunulmustur.

Sekil 2
Aralik Ay1 5. Soru Ornegi

a, b, c birer dogal sayi olmak tuzere avb = va?-b,a/b+c/b=(a+c)/b, a/b-c b= (a-c)vb dir.

Kenarlarinin uzuniuklar 338 cm ve 10 cm olan dikdértgen seklindeki kagit asagidaki gibi kesilerek iki es dikdértgene
ayriliyor. Daha sonra bu dikddrtgenler, bir késesinden ikizkenar dik G¢cgen elde edecek bicimde uzunlugu +50 cm olan
dogru parcasi boyunca kesiliyor.

338 cm ) ? Lo

10cm |} 4

Bu dért parcanin kenarlar cakistirilarak asagidaki gibi bir sekil elde edilmistir.

Buna gore, elde edilen bu seklin cevresinin uzunlugu ka¢ santimetredir?

A) 5272 B)52.2 +10 C) 6272 D) 6272 +10

Sekil 2°de verilen soru bazi aragtirmacilar tarafindan uygulama, baz1 arastirmacilar tarafindan ise analiz
etme diizeyinde kodlanmistir. Arastirmacilar arasinda tartigilarak bu sorunun sadece rutin iglemlerin
uygulanmasini degil parcalar arasinda iligkilerin de kurulmasini gerektirdigi dolayisiyla analiz etme diizeyinde
kodlanmasina karar verilmistir. Yine bu noktada uzman goriisiine de bagvurulmustur. Ayn1 zamanda tiim
kodlamalar yapilirken MEB tarafindan yayimlanan video ¢6ziimleri incelenmistir. Kodlamalardaki farkliliga
diger bir 6rnek olarak 6grenme alani veri analizi kodlanan bir soruda bazi arastirmacilarin iliskili 6grenme
alan1 kodlamamasi, bazi arastirmacilarin ise sorunun ¢oziimiinde oran-oranti bilgisi de gerektigi i¢in iliskili
ogrenme alanii sayilar ve islemler olarak kodlamalar: verilebilir. Ornek video ¢dziimleri incelenerek ve
tartisilarak bu soruda iligkili 6grenme alani olduguna karar verilmistir. Tiim sorularda bu kodlamaya dikkat
edilmis, biitiinliikk olmasi i¢in bu tiir sorularda benzer kodlamalar yapilmistir. Ardindan aragtirmacilar bir araya
gelerek tiim veri setini birlikte kodlamislardir. Kodlamalarin nasil yapildiginda dair 6rnek analizler Tablo 4°te
sunulmustur.
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Tablo 4

Veri Analizi Ornekleri

Soru bilgisi

Kodlamaya dair aciklama

Ocak Ay1 Ornegi 1. Soru

Uzunuklan santimetre cinsinden dojal say olan beg tahta, bir zemin (zerine agadidaki gibi uzundan kisaya dogru
yerlegtirimigtir.

7om

m Zemin

Bu tahtalardan; B ve C'nin santimetre cinsinden uzuniukian aralannda asal, A ve B'nin santimetre cinsinden wzunluklan
ise aralannda asal degiidir. A ve C tahtalan, eide edilecek tim pargalann uzuniugu birbirine egit ve santimetre cinsinden

1'den blylk dogal say: olacak sekilde parcalara aynyo.
Buna gdre, A ve C tahtalanndan elde edilen toplam parca sayisi asagidakilerden hangisi olamaz?

A5 B)7 0)9 D)10

Ogrenme alan1: Sayilar ve Islemler

Alt 6grenme alani: Carpanlar ve Katlar
(Aralarinda asal sayilarin kullanilmasi
gerekmektedir)

Miskili 6grenme alani: Yok

Yenilenmis Bloom taksonomisi diizeyi:
Analiz etme

(Sorunun ¢oziimiinde biitiinden pargaya
gidilmekte, parga-biitiin arasinda iliski
kurulmaktadir)

Kasim Ay1 Ornegi 2. Soru

ok Nam
. 8#0vem nbirer tam sayl omak Gzerea’ a” =a'" ve —wa " dit

@

Bir laboratuvardaki 2,048 - 10° adet kabin her biriin icerisinde 0,05 - 10° millitre s vardy. Bu kaplardaki sivilann
tamami; 10 eg boimeye aynimig 1 milirelik dzdeg tOplere, her birinin 8 bdimesi dolu olacak bicimde asagidaki gibi
paylagtiniryor.

imilive 1 milire
Buna gore, kullanilan toplam tiip sayisi agagidakilerden hangisidir?

A2 107 g2 107 025 0)2*-§

Ogrenme alani: Sayilar ve Islemler

Alt 8grenme alani: Uslii Ifadeler

Mliskili 6grenme alan1: Yok

(Soru sadece sayilar ve islemler 6grenme
alania yoneliktir)

Yenilenmis Bloom taksonomisi diizeyi:
Uygulama

(Soruda problemi ¢dzmeye yonelik iglemler
yapilmasi gerekmekte, hangi islemin
yapilmasi gerektigi belirlenmekte ve bu
islem kullanilarak soru ¢oziilmektedir)

Mayis Ay1 Ornegi 9. Soru

9 A magazada hokinan & farkll renktek QAMINKIAN rankinn Ayni AANIANN fryafiar herinne asihe

butunan sayisin @ore dagiimi Grafik 1'de. magazada bulunan gomiekionn toplam
fiyatlarinin renkienne gore dagiimi ise Grafik 2'de verimigtr

Grafik 1: Gomiskiern Say
Renklerine Gore Dagum:

Grafih 2 Gomietlenn Toplam Fiyatnn
Renkierine Gore Dagaim:

s

Buna gore. gomieklerin renklerine gore birer adedinin fiyatini gosteren karell zemindeki sutun grafigl
asagidakilerden hangisi olabilir?

A)  Grafik: Gomies Fryntian )  Grafih: Gomiek Fiyatian

Pyt (TL) Fiyat (TL)

1

|

‘.ILID « Reok
ks M

C)  Gratin: Gomiex Fiyatian D) Geafik: Gomiok Fiyatian

.l;;,g -

Fiyat (TL) Fiyat (TL)

/ L3 MT A

Hole ...
" T

XK s

o]

Ogrenme alan1: Veri Isleme

Alt 6grenme alani: Veri Analizi

Miskili 6grenme alan1: Yok

Yenilenmis Bloom taksonomisi diizeyi:
Degerlendirme

(Soruda daire grafiklerden say1 ve fiyat
iliskisini kurup adet fiyatinin ait oldugu
stitiin grafiginin tespit edilmesi, 6lgiitlere
gore yargilama yapilabilmesi
beklenmektedir)
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Tablo 4 (Devam)

Subat Ay1 Ornegi 9. Soru Ogrenme alani: Cebir

Alt 6grenme alani: Cebirsel Ifadeler
Mliskili grenme alani: Geometri ve Olgme
(Soruya bakildiginda ilk olarak cebir
O0grenme alanina yonelik oldugu

X goriilmektedir. Ancak sorunun ¢éziimiinde
cebirsel ifadeler konusuna ek olarak
dortgenlerin sekil-gevre-alan iligkisinin
belirlenmesi gerektedir. Bu nedenle iligkili
O6grenme alani geometri ve 6lgme olarak
kodlanmustir)

Yenilenmis Bloom taksonomisi diizeyi:
Analiz etme

(Soruda parga-biitiin iliskisi kurulmast

Cevresinin uzuniuQu 20a cm olan dikdorigen geklindeki bir kaQidin kisa kenar uzuniugu uzun kenar uzuniugunun

% katidir. Bu kagit Sekil 1'deki gibi dikdortgen seklinde dor es parcaya kesilerek aynhyor. Daha sonra pargalann her

biri kisa kenarlannin orta noktalan gakigacak bigimde yeriegtinlerek Sekil 2'deki desen olugturuluyor.

Sokd 1 Seki 2 gerekmektedir)

Buna gbre, olugturulan d deki boyal bdigenin alanim insinden veren ifade

asa@wdakilerden hangisidir?

A) 1627 B)4a® C)2a? D)@

Subat Ay1 Ornegi 2. Soru Ogrenme alan1: Sayilar ve Islemler

Asadida kenar uzunluklan santimetre cinsinden birer tam say! ve alanlan sirastyla 72 cm? ve 60 cm? olan dikdortgen Alt o0grenme alani: Carpanlar ve Kat}ar

seklinde iki kagit verilmigti, igkili 6grenme alant: Geometri ve Olgme
(Soruya bakildiginda ilk olarak sayilar ve

nert 60 o islemler 6grenme alanina yonelik oldugu

goriilmektedir. Ancak sorunun ¢dziimiinde

dikdotgenin alan ve gevresi konulariin da
Bu iki kagidin kisa kenarlar cakistinlarak agagidaki gibi bir dikdortgen elde ediliyor. kullanilmas: gerekmektedir. Bu nedenle
iligkili 6grenme alan1 geometri ve dlgme
olarak kodlanmustir).
Yenilenmis Bloom taksonomisi diizeyi:

Degerlendirme

Elde edilen bu dikdortgenin uzun kenar uzunlugu ile kisa kenar uzunlugu aralannda asal olduguna gore, (Olgﬁtlere gdre yargilama ve yorumlama
gevresinin uzunlugu en az kag santimetredir? yapilmasi beklenmektedir)
A)46 B) 56 C)74 D) %4
Mayis Ay1 Ornegi 3. Soru Ogrenme alani: Veri isleme

Bir etkinlik icin Ali, Banu, Ceren ve Demir bilet satmiglardir. Sattiklari toplam bilet sayisinin dagilimi daire grafiginde, Alt 6grenme alani: Veri Analizi

Ali ve Banu'nun sattigi tam bilet ve 6grenci bileti sayilar ise situn grafiginde gsterilmistir. Ill$k111 6grenme alani: Sayllar ve 1$1emler

Grafik 1: Satilan Toplam Bilet Grafik 2: Ali ve Banu'nun Sattigi Tam Bilet ve (Soruya baklldlglnda ilk olarak veri isleme
Sayisinin Dagilimi Ogrenci Bileti Sayilan

6grenme alanina yonelik oldugu
goriilmektedir. Ancak sorunun ¢dziimiinde

B remiet oran-oranti bilgisinin de kullanilmasi

[[] Grenci Biet gerekmektedir. Bu nedenle iliskili 6grenme
alani sayilar ve islemler olarak
kodlanmistir)
Yenilenmis Bloom taksonomisi diizeyi:

Kigier Analiz etme

(Parca-biitiin arasinda iligki kurulmast

Ceren’in satti| tam bilet sayisinin satmis oldugu toplam bilet sayisina orani ile Alinin sattigi tam bilet sayisinin satmis gerekmektedir)
oldugu toplam bilet sayisina orani birbirine esittir.

Bilet Sayis! (Adet)

Ali Banu

Tam bilet icreti 15 TL ve grenci bileti dicreti 10 TL olduguna gore, Ceren'in bilet satigindan elde ettigi gelir ka¢
Tiirk Lirasidir?

A) 7800 B) 7200 C) 6600 D) 6000
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Tablo 4 (Devam)
LGS 9. Soru Ogrenme alani: Sayilar ve Islemler
A | B Alt 6grenme alani: Carpanlar ve Katlar
0 | 5 Mliskili 6grenme alan1: Yok

| Toplam | Toplam |

40 sayisinin pozitif tam sayi ¢carpanlannin tamami yukaridaki gibi iki gruba aynldiginda A grubunda-

ki sayilanin toplami, B grubundaki sayilarin toplamina esit olmaktadir.

A grubundaki sayilardan biri 40 ve B grubundaki sayil biri 5 olduguna gére, B grubun-
daki en kiigiik say! kagtir?

A1 8)2 C)4 D)5

Yenilenmis Bloom taksonomisi diizeyi:
Analiz etme

(Pargalar arasinda iligki kurulmast
gerekmektedir)

LGS 8. Soru:

Dikdortgen seklindeki bir tarlanin kenarlarinin uzunluklar $ekil I'de verilmistir. Bu tarlanin i¢ bolge-
sine, i kenan boyunca kenarlara paralel olacak bigimde Sekil Il'de gosterildigi gibi bir yol yapila-
cakur.

(2x +13)m _ﬂlL 6m

e+ O J. il

Sekil | Sekil Il

oy

Buna gore, yol igin ayrilan bélgenin alanin
dakilerden hangisidir?

veren cebirsel ifade agagi-

A)4(7x +32) B) 28(x + 8) ©)2(17x + 66) D) 2(7x + 16)

Ogrenme Alani: Cebir

Alt 6grenme alani: Cebirsel ifadeler

Mliskili grenme alani: Geometri ve Olgme
(Soruya bakildiginda ilk olarak cebir
O0grenme alanina yonelik oldugu
goriilmektedir. Ancak sorunun ¢dziimiinde
dikdortgenin alani bilgisinin de kullanilmasi
gerekmektedir. Bu nedenle iliskili 6grenme
alan1 geometri ve 6lgme olarak
kodlanmistir)

Yenilenmis Bloom taksonomisi diizeyi:
Uygulama

(Soruda problemi ¢dzmeye yonelik islemler
yapilmasi gerekmekte, hangi islemin
yapilmasi gerektigi belirlenmekte ve bu
islem kullanilarak soru ¢oziilmektedir)

BULGULAR

Sorularin Ogrenme Alanlar1 Dagiimina Dair Bulgular

Bu boliimde 6rnek sorularda ve 2023 LGS’de matematik testinde hangi 6grenme alanindan ne kadar
soru olduguna ve 6grenme alanlarinin yogunluguna deginilerek 6rnek sorular ile LGS arasindaki uyuma dair
inceleme yapilmistir. Bu inceleme ile ilgili analiz sonuglar1 Sekil 3’te verilmistir.

Sekil 3

Ogrenme Alanlarindan Elde Edilen Bulgular
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Ornek Sinavlar ve LGS’nin Ogrenme Alanlarina
Gore Karsilastiriimasi

O 80%
T 60%
2 a0% I I
20%
= 0;, 1 - -
O .
= Sayilar ve Cebir Olasilik Veri lsleme Geometrive
B Islemler Olgme
(%]

Ogrenme Alanlari
B Ornek Sorular ® LGS

Sekil 3°de goriildiigii gibi 6rnek sorular dgrenme alanlarma gore incelendiginde Sayilar ve Islemler
6grenme alaninin ¢ogunlugu olusturdugu (%63) ardindan Cebir 6grenme alani (%14), Olasilik 6grenme alani
(%13) ve Veri isleme 6grenme alaninin (%10) sirasiyla geldigi goriilmiistiir. LGS matematik sorulari dgrenme
alanlarma gore incelendiginde ise yine Sayilar ve Islemler 6grenme alanmin gogunlukta oldugu (%60), bu
ogrenme alanin1 Cebir dgrenme alani (%20) takip ederken Olasilik (%10) ve Veri Isleme (%10) 6grenme
alanlarindan esit miktarda soru soruldugu tespit edilmistir. Bu baglamda hem 6rnek sinavlarda hem de LGS’de
en fazla sayilar ve islemler 6grenme alanindan, en az ise Olasilik ve Veri Isleme dgrenme alanlarindan sorular
soruldugu goriilmiistiir. Geometri ve Olgme 6grenme alanindan ise hem drnek sorularda hem de LGS’de soru
sorulmamigtir. Bu durumun Tiirkiye’de yasanan depremden dolay1 ikinci donem konularmin sinava dahil
edilmemesinden kaynakli oldugu sdylenebilir.

Sorularm Alt Ogrenme Alanlar1 Dagiimina Dair Bulgular

Bu boliimde 6rnek sorularda ve 2023 LGS’de sorulan matematik sorular1 alt 6grenme alanlarina goére
karsilagtirmali olarak incelenmistir. Sekil 4’te alt 6grenme alanlarin 6rnek sorular ve LGS’deki dagilimi
goriilmektedir.

Sekil 4

Alt Ogrenme Alanlarindan Elde Edilen Bulgular

Ornek Sinavlar ve LGS’nin Alt Ogrenme Alanlarina Gore
Karsilastiriimasi

‘» 30%

L 5%

3 20%

> 15%

C 10%

- m

§ 0% —_—

o Usli Ifadeler Karekokli Carpanlar ve Veri Analizi Olasilik Cebirsel Dogrusal
v ifadeler Katlar ifadeler Denklem

Alt Ogrenme Alanlari

®m Ornek Sorular ® LGS

Sekil 4’e bakildiginda 6rnek sorularin alt 6grenme alanlarma gore dagiliminda Karekoklii Ifadelerin
(%26) yogunlukta oldugu ve bunu takip eden alt 5grenme alanlarinin sirast ile Carpanlar ve Katlar (%20), Uslii
Ifadeler (%18), Cebirsel Ifadeler (%14), Olasilik (%11) ve Veri Analizi (%10) oldugu goriilmektedir. LGS
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matematik sorular1 alt grenme alanlarina gére incelendiginde ise en fazla Karekoklii Ifadeler (%25) alt
ogrenme alanindan sorular soruldugu, ardindan Cebirsel Ifadeler (%20) ve Carpanlar ve Katlar (%20) alt
6grenme alanlarinin yakin oranda bu alt grenme alanin1 takip ettigi belirlenmistir. Ardindan ise Uslii ifadeler
(%]15), Olasilik (%10) ve Veri Analizi (%10) ayn1 oranlarda gelmektedir. Bu baglamda hem 6rnek sorularda
hem de LGS’ de en fazla karekoklii ifadeler daha sonra da garpanlar ve katlar alt §renme alanindan sorularin
soruldugu gozlemlenmistir.

Sorularin fliskili Ogrenme Alanlar1 Dagiimina Dair Bulgular

Bu béliimde 6rnek sorularda ve 2023 LGS’deki matematik sorularinda 6grenme alanlarmin iligkili
oldugu 6grenme alanlari karsilastirmali olarak incelenmistir. Tablo 5’te iligkili ve iligkisiz 6grenme alanlarinin
ornek sorular ve LGS’deki dagilimi goriilmektedir.

Tablo 5

liskili Ogrenme Alanlarindan Elde Edilen Bulgular

Iliskili ve Iliskisiz Ogrenme Alanlar1 Ornek Sorular LGS
Frekans % Frekans %

Sayilar ve Islemler— Geometri ve Olgme 20 %25 2 %10
Sayilar ve Islemler— Veri isleme 1 %1,25 - -
Sayilar ve Islemler- Cebir 1 %1,25 - -
Veri Isleme- Sayilar ve islemler 4 %35 2 %10
Veri Isleme- Cebir 2 %2,5 - -
Cebir- Geometri ve Olgme 5 %7,5 4 %20
Cebir- Sayilar ve islemler 2 %2,5 - -
Olasilik- Sayilar ve Islemler 1 %1,25 - -
Olasilik- Cebir 1 %1,25 - -
Olasilik— Veri Isleme 1 %1,25 - -
Sayilar ve Islemler 30 %37,5 10 %350
Cebir 2 %2,5 - -
Veri Isleme 2 %2,5 - -
Olasilik 7 %38,75 2 %10
Toplam 80 %100 20 %100

Tablo 5 incelendiginde &rnek sorular i¢in en fazla Sayilar ve Islemler 6grenme alani ile Geometri ve
Olgme 6grenme alanlari arasinda (%25) iliski kuruldugu goriilmektedir. Bunun yani sira Sayilar ve islemler
O6grenme alaninin %37,5’lik kismimin herhangi bir 6grenme alani ile iliskilendirilmedigi tespit edilmistir.
LGS’de ise en fazla Cebir ile Geometri ve Olgme dgrenme alanlar1 arasinda (%20) iliski kurulmus, sorularin
%50’si ise iliskilendirme yapilmadan sadece sayilar ve islemler 6grenme alanindan sorulmustur. Bir 6grenme
alaninin diger bir 6grenme alani ile iliskilendirilmesi 6rnek sorular ve LGS ig¢in karsilastirildiginda 6rnek
sorularda %48,75; LGS’de ise %40 oraninda iligkili 6grenme alani igeren soru yer aldigi bulgusuna
ulasiimistir. Ornek sorular igin Cebir dgrenme alaninm iliskili oldugu 6grenme alanlarma bakildiginda bu
ogrenme alanmin Geometri ve Olgme (%7,5) ve Sayilar ve Islemler (%2,5) 6grenme alanlari ile
iligskilendirildigi bulgusuna ulasilmistir. Bunun yani sira Cebir 6grenme alaninda yer alan sorularm %2,5’Iuk
kisminin herhangi bir 6grenme alaniyla iligkili olmadigi tespit edilmistir. LGS’de ise cebir 6grenme alani i¢in
cebir-geometri ve 6lgme iliskilendirmesinden baska bir iliskilendirme yapilmamistir.

Ornek sorularda ve LGS’de Veri Isleme 6grenme alaninin en fazla Sayilar ve Islemler (siras1 ile %5 ve
%10) 6grenme alani ile iliskilendirildigi, ayrica 6rnek sorularda Cebir (%2,5) 6grenme alaniyla da iligkisi olan
sorulara yer verildigi tespit edilmistir. Diger taraftan 6rnek sorularda veri Isleme 6grenme alaninda yer alan
sorularin %2,5 oraninda herhangi bir 6grenme alani ile iliskilendirilmeden de soruldugu goriilmiistiir. Olasilik
ogrenme alani i¢in drnek sorularda Sayilar ve Islemler (%1,25), Cebir (%1,25) ve Veri Isleme (%1,25)
o0grenme alanlan ile iligskilendirmeler yapildigi, LGS’de ise iligkilendirme yapilmadigi gozlemlenmistir.
Dogrudan Olasilik 6grenme alanina yonelik olan sorular ise drnek sorular ve LGS i¢in sirasi ile %8,75 ve %
10°dur. Ayrica Geometri ve Olgme 6grenme alanina yonelik dogrudan sorular sorulmasa da diger 6grenme
alanlarinin bu 6grenme alani ile iliskilendirildigi sorular oldugu tespit edilmistir.
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Sorularin Yenilenmis Bloom Taksonomisi Dagilimina Dair Bulgular

Bu boliimde 6rnek sorularda ve 2023 LGS’de yer alan matematik sorularmin Yenilenmis Bloom
Taksonomisine gore karsilastirilmas1 yapilmis, analizlerden elde edilen bulgular Sekil 5°te verilmistir.

Sekil 5

Yenilenmis Bloom Taksonomisinden Elde Edilen Bulgular

Ornek Sinavlar ve LGS'nin Yenilenmis Bloom
Taksonomisine Gore Karsilastirilmasi
60%
50%
40%
30%
20%
10%

Sorularin Yuzdesi

0%
UYGULAMA ANALIZ DEGERLENDIRME

Yenilenmis Bloom Taksonomisi Diizeyleri
Ornek Sorular = LGS

LGS’de ve ornek sinavlarda yer alan sorular Yenilenmis Bloom taksonomisi agisindan incelendiginde
tiim sorularin islemsel bilgi boyutunda yer aldig1 goriilmiistiir. Sekil 5’te goriildiigii gibi 6rnek sorular ve LGS
matematik sorular1 Yenilenmis Bloom Taksonomisinin biligsel siire¢ boyutlarina gore incelendiginde sorular
sadece uygulama, analiz etme ve degerlendirme diizeyindedir. Taksonominin anlama, kavrama gibi alt diizey
hedefleri 6lgen basamaklarinda ve yaratma gibi daha iist diizey hedefleri 6lgen basamaklarinda herhangi bir
soru olmadig1 tespit edilmistir. Ornek sorular ¢ogunlukla analiz (%51) diizeyinde iken, LGS matematik
sorular1 gogunlukla uygulama (%55) diizeyindedir.

TARTISMA, SONUC ve ONERILER

Calisma kapsaminda 2022-2023 egitim-6gretim yilinda MEB tarafindan yayinlanan 6rnek matematik
sorular1 ve LGS matematik sorular1 ayrintili bir bigimde incelenmis, bu incelemeye dayali olarak LGS’de
bulunan sorular ve 6rnek sorular hakkinda genel bir karsilastirma yapilmistir.

Hem LGS’nin hem de 6rnek sorularm 6grenme alanlarina gore dagilimi incelendiginde en fazla sayilar
ve iglemler 6grenme alanindan soru soruldugu goriilmiistiir. Literatiirde simavlarin 6grenme alanlar agisindan
incelendigi calismalardan Incikabi vd. (2016)’nin LGS matematik sorularini incelemeye yonelik
caligmalarinda, sorularin daha ¢ok geometri ve 6lgme 6grenme alanina yonelik oldugu tespit edilmistir. Benzer
sekilde Ekinci ve Bal (2019) da 2018 LGS’yi 6grenme alanlar1 kapsaminda incelemislerdir. Bu galismaya gore
en ¢cok geometri ve 6lgme 6grenme alaninda soru sorulurken ikinci sirada sayilar ve islemler 6grenme alaninin
yer aldig1 goriilmiistiir. Yine Aliustaoglu vd. (2023) ¢alismalarinda 2021 LGS matematik sorulariin 6grenme
alanlarina gore dagilimim incelediklerinde en fazla geometri ve 6lgme alanindan daha sonra sirasiyla sayilar
ve islemler, cebir, veri isleme ve olasilik 6grenme alanlarindan sorular oldugu bulgusuna ulagsmiglardir. En
fazla sayilar ve iglemler 6grenme alanindan soru soruldugunun tespit edildigi bu c¢alismadan elde edilen
bulgularm belirtilen ¢alismalardan elde edilen sonuglardan farklilik géstermesinin en biiyiik sebebinin subat
ayinda iilkemizde yasanan deprem nedeniyle, 2023 LGS’de sinavin sadece birinci donem konularini kapsamasi
oldugu diisiiniilmektedir.
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Alt 6grenme alanlarina gore incelendiginde hem LGS’de hem de 6rnek sorularda en fazla karekdklii
ifadeler alt 6grenme alanindan sorular soruldugu tespit edilmistir. Kii¢iikgencay vd. (2021), 2019 yilinda
yayinlanan 6rnek matematik sorularin alt 6grenme alanlarina gore dagilimlarini inceledikleri calismalarinda
yogun olarak dogrusal denklemler, daha sonra karekdklii ifadeler alt 6grenme alanlarindan sorularin
bulundugu sonucuna ulagmiglardir. Sahin (2022) de farkli yillardaki alt 6grenme alanlarinin dagilimini
inceledigi caligmasinda 2018 ve 2019 yillarinda benzer sekilde en fazla dogrusal denklemler, ardindan
karekdklii ifadeler alt 6grenme alanlarindan sorular soruldugunu belirtmistir. Bu farkliligin en biiyilik sebebi
O0grenme alanlarindan elde edilen sonuca benzer sekilde 2023 LGS’ nin birinci dénem konularindan olusmasi
olarak ifade edilebilir. Birinci donem matematik kazanimlari incelendiginde en kapsamli konunun karekoklii
ifadeler olmasimin, ikinci donemde ise yogunlukla geometri ve 6lgme alt grenme alanindan konularin
bulunmasinin bu durumu agikladig diisiiniilmektedir.

Mliskili 6grenme alanlarina gore incelendiginde drnek sorularda en fazla sayilar ve islemler ile geometri
ve dlgme 0grenme alanlar1 arasinda, LGS’de ise cebir ile geometri ve dlgme d6grenme alanlari arasinda iliski
kuruldugu goriilmiistiir. 2021 LGS matematik sorularm iligkili 6grenme alanlar1 kapsaminda inceleyen
Aliustaoglu vd. (2023)’nin ¢aligmasinda en fazla geometri ve 6lgme ile sayilar ve islemler 6grenme alanlar
arasinda iligki kuruldugu sonucuna ulagilmistir. Sorulart iligkili 6grenme alanlari agisindan inceleyen baska bir
calisma ile karsilagilmamigtir. Bu bulgunun arastirmadan elde edilen bulgu ile farklilagmasimin sebebinin
benzer sekilde 2023 LGS’de geometri ve 6lgme 6grenme alaninin sinava dahil edilmemesinden kaynakli
oldugu diisiiniilmektedir. Diger taraftan belirtilen ¢alismada bu aragtirmaya benzer olarak cebir ile geometri
ve Olgme Ogrenme alanlar1 arasinda iliskilendirme igeren sorulara da yer verildigi goriilmektedir. Ayrica
arastirmadan elde edilen diger bir bulgu ise Ornek sorular ve LGS iliskili 6grenme alanlar1 agisindan
karsilagtirildiginda hem 6rnek sorularda hem de LGS’de bir 6grenme alaninin diger bir 6grenme alani ile
iligkilendirildigi goriilmekle birlikte bu oranin LGS’de 6rnek sorulara gére daha az oldugudur.

Yenilenmis Bloom taksonomisine gore incelendiginde hem 6rnek sorularda hem de 2023 LGS’de
hatirlama, anlama ve yaratma basamaklarindan sorulara rastlanmamistir. Uygulama, analiz etme ve
degerlendirme basamaklarindan sorular bulunmaktadir. Ekinci ve Bal (2019), 2018 LGS sorularinin
yenilenmis Bloom Taksonomisine gore uygulama ve analiz etme basamaklarindan sorular i¢erdigini; ancak
hatirlama, anlama, degerlendirme ve yaratma basamaklarmndan sorular sorulmadigimi belirtmislerdir. Uziimcii
ve Ipek (2022) de 2021 LGS matematik sorularmin Bloom Taksonomisine gore her diizeyi kapsamadigi
sonucuna ulagmiglar ve agirlikli olarak uygulama ve analiz diizeyinden sorularin bulundugu, hatirlatma ve
yaratma diizeyinden sorularin bulunmadigini belirtmislerdir. Yani bu ¢alismaya benzer olarak en alt ve en {ist
diizeyde sorularin sorulmadigi sonucuna ulagmislardir. Diger taraftan 2021 LGS’de az da olsa degerlendirme
diizeyinde soru yer alirken, 2018 LGS’de bu diizeyden soru bulunmadigi belirlenmistir. Benzer sekilde Simgek
(2021) de 2018 LGS’de uygulama ve analiz etme diizeyinde sorular oldugu bulgusuna ulagmistir. Bu da
LGS’nin yillar igerisinde farkli basamaklar1 da 6l¢meyi amagladigini diisiindiirmektedir. Bu durumu destekler
nitelikte Sahin (2022) de farkli yillardaki LGS sorularini inceledikleri ¢alismasinda sorularin yogunlukla
uygulama ve analiz etme basamaklarinda yer aldigini ancak 2018’den 2021°e dogru degerlendirme diizeyini
Olcmeye yonelik sorularda bir artis oldugu sonucuna ulagmustir.

TEOG sinavinin yenilenmis Bloom Taksonomisine gore incelendigi ¢aligmalarda 2015 yilinda TEOG
smavinin matematik testinde en fazla uygulama daha sonra anlama basamagindan sorular soruldugu bulgusuna
ulagtlmigtir (Altun ve Dogan, 2018; Dalak, 2015). Benzer sekilde Basol vd. (2016) ise farkl yillarda uygulanan
TEOG smavinda yer alan matematik sorularinin en fazla uygulama, ardindan ise anlama ve hatirlama
diizeylerinde yer aldigmi, iist diizeylerde ¢ok az sayida soru oldugunu belirtmislerdir. Bu durumun TEOG ve
LGS’ nin farkli diizeyde becerileri 6l¢tiigiinii, LGS’ nin daha iist diizey becerileri 6lgmeye yonelik oldugunu
gosterdigi diistiniilmektedir.

Arastirmadan elde edilen bulgulara gére LGS’de sorulan matematik sorular1 ve 6rnek matematik
sorularinin tamami yenilenmis Bloom taksonomisinin islemsel bilgi boyutundadir. Ayrica 6rnek sorular ve
LGS’de sorulan sorular birlikte degerlendirildiginde yenilenmis Bloom Taksonomisi basamaklarindan
uygulama, analiz etme ve degerlendirme diizeylerinden sorular soruldugu goriilmiigtiir. Ancak hatirlama ve
anlama basamaklarindan soruya rastlanmamistir. Buna goére sinav sorularinin 6grencilerin {ist diizey diigiinme
becerilerini 6lgmeye yonelik oldugu sdylenebilir. Literatiirdeki ¢aligmalarda da benzer sekilde LGS’nin st
diizey becerileri 6lgmeye yonelik oldugu belirtilmektedir (Demirci & Erkog, 2020; Kiigiikgengay vd., 2021;
Uziimcii & Ipek, 2022; Yilmaz & Dogan, 2022).

LGS sorular1 ve MEB tarafindan yaymlanan 6rnek sorular 6grenme alanlarina gore karsilastirildiginda
her ikisinde de en fazla soru sorulan ve en az soru sorulan 6grenme alani aynidir. Bunun yani sira 6grenme
alanlar arasinda da orantisal bir dagilim vardir. Benzer sekilde alt 6grenme alanlarindan elde edilen bulgulara
gore de her iki sinavda sorulan sorularmn alt 6grenme alanlarina gore dagilimi arasinda bir benzerlik vardir. Bu
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verilerden yola ¢ikarak yaymlanan 6rnek sorular ile LGS’nin dgrenme alanlar1 ve alt 6grenme alanlar
agisindan uyumlu oldugu sdylenebilir. Iliskili 6grenme alanlarina gore LGS ve 6rnek sorular
karsilastirildiginda ise 6rnek sorularin daha ¢ok iliskili 6grenme alanina sahip olmasi agisindan 6rnek sorular
ile LGS farklilagmis ancak hem 6rnek sorularda hem de LGS’de en fazla iligki kurulan 6grenme alanlarinin
ayn1 olmasi agisindan bir benzerlik goriilmiistiir. Yenilenmis Bloom Taksonomisine gore ise LGS ve 6rnek
sorularin dagilimi hemen hemen benzerlik gosterirken 6rnek sorularda sorulan sorular LGS’ye gore daha iist
diizey basamaklardan olugmaktadir.

Diger taraftan Tiirkiye’ye benzer sekilde bir¢ok iilkede dgrenciler ilkokul ve ortadgretim egitimi
boyunca ¢esitli degerlendirmelerden ve standart sinavlardan gegmektedir. Bu sinavlar geng bireyleri {ist egitim
kurumlarina yonlendiren 6nemli bir donliim noktasidir (Alexander, 2010; Angelo & Cross, 2012; Higbee,
2011). Tirkiye’dekine benzer sekilde ogrencilere hazirlik amaciyla 6rnek sorular yayinlanarak bu siireg
desteklenmekte ve 6grencilerin sinavlara daha iyi hazirlanmasma yardimci olunmaktadir (Kobrin, 2007).
Ornegin ABD’de matematik smavlari ve sunulan hazirlik materyalleri iizerinde yapilan arastirmalarda hazirlik
materyalleri sunulmasinin 6grencilerin sinav basarilarini 6nemli 6l¢iide artirdigi tespit edilmistir (Bettinger &
Klein, 2008; Li & Xiong, 2018). Benzer sekilde ingiltere’de sinavlar ile devletin yaymladigi 6rnek sorular ve
hazirlik materyalleri arasindaki uyumu inceleyen cesitli arastirmalar mevcuttur. Bu tiir ¢aligmalarda 6rnek
sorular ve hazirllk materyalleri sinav hazirligmin kalitesini ve 0&grencilerin smav performansini
degerlendirmek agisindan 6nemli bulunmustur (Graddy & Stevens, 2005; Johnson & Crisp, 2009). Genel
olarak aragtirmalarda Ornek sorular ve gercek smavlar arasinda genel bir uyum oldugu, 6rnek sorularin
ogrencilerin sinav formatini anlamalar1 agisindan yardimci olabilecegi belirtilmekte (Stacey, 2017) ve drnek
sorularin 6nemine dikkat ¢ekilmektedir (Boud & Bearman, 2024). Bu agilardan bakildiginda drnek sorular ile
LGS arasindaki uyumun incelenmesinin énemli oldugu ve 6rnek sorularin LGS i¢in ¢ok degerli bir kaynak
oldugu sdylenebilir.

Arastirmadan elde edilen sonuglara dayali olarak asagidaki oneriler verilebilir:

e LGS’nin 6grenciler agisindan 6nemli ve ileriki egitim kademelerine yol gosterici bir smav
olmasi ve MEB tarafindan yaymlanan 6rnek sorularin uygulanan smavlar ile benzerlik
gosterdigine iliskin bulgular da dikkate alindiginda yaymlanan 6rnek soru sayisinin daha da
artirtlmasinin  §grencilerin smnava karst daha hazir ve Ozgiivenli olmasmi saglayacagi
diistiniilmektedir.

e Yaymnlanan o6rnek matematik sorular1 ve LGS matematik sorular1 ve sorularin uyumlari
matematik alaninda kullanilan biligsel taksonomilerden olan MATH taksonomiye gore
incelenebilir.

e Bu calisma genisletilerek biitiin Liseye Ge¢is Simavlar1 ve o yil yayinlanan 6rnek matematik
sorular1 bu baglamda incelenebilir.
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INTRODUCTION

Due to reasons such as the high number of people taking the exam and the different characteristics of
educational institutions in terms of education quality, central exams are a necessity for those who want to
continue their education in higher education institutions in our country to be able to choose from (Ding et al.,
2014; Dogan & Oktay, 2022). The Central Exam for Secondary Education Institutions, which is applied to
eighth-grade students by the Ministry of National Education (MoNE) and aims to place students in upper
education, is a functionalized structure in this context (Yi1lmaz & Dogan, 2022). There has been an ongoing
search for the examination system in our country from the past to the present (Demirbilek & Levent, 2019),
and exams have been held with different names and applications during the transition to secondary education.
The last of these exams is the High School Transition Exam (LGS), which has been implemented since 2018
and is currently being implemented.

In the exams conducted by the MoNE, students are ranked according to their success in verbal and
numerical fields. While this ranking is being made, the number of correct and incorrect answers given on a
lesson basis affects their success. When the success rates of the exams conducted in previous years were
examined on a lesson basis, it was determined that the mathematics test showed lower success than other tests.
For example, the net average of the mathematics test in 2022 was 4.74. The success of the mathematics subtest
had the same net average in other years (MoNE, 2022). On the other hand, it is stated that one of the most
important lessons affecting the results of the exams in terms of the number of questions is undoubtedly the
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mathematics lessons (Beyendi, 2019). The importance of the mathematics lesson also stems from the score
calculation based on standard deviation. Since the success rate of the mathematics lesson is lower than some
other lessons, the score return is higher due to the standard deviation. When evaluated from all these
perspectives, it can be said that it is crucial to examine what kind of questions are in the mathematics test.

In Turkey, high school entrance exams had consisted mostly of memorization-based and knowledge-
based questions before 2018. However, as of 2018, changes were made in the philosophies and educational
approaches adopted for high school entrance exams in the education system, and the LGS system was
implemented within this scope (Batur et al., 2019; Reyhanlioglu & Tiryaki, 2021). With this change, an
educational approach aimed at raising individuals who can make sense of information and transfer it to other
situations instead of memorizing it was adopted. It is stated that the questions in the new system were prepared
to measure higher-level skills (Ekinci & Bal, 2019; Reyhanlioglu & Tiryaki, 2021). Since there was no
alternative for students who wanted to prepare for the exams that was formed in the new system, the publication
of examples of mathematics questions planned to be asked in the LGS by the MoNE has guided teachers and
students (Biber et al., 2018). In this context, sample questions were published by the General Directorate of
Measurement, Evaluation, and Examination Services (ODSGM) as of 2017-2018 for preparation for these
exams, and 100 of these questions are mathematics questions. It is stated that the quality of the questions in
the exams is of great importance (Ugurel et al., 2012). For these reasons, it was deemed worthwhile to examine
the MoNE sample questions and the questions in LGS in terms of various variables and to look at the
compatibility between them.

Changes in learning theories and approaches brought about by innovations in science and technology
have altered in the curriculum in 2015 and 2018 (MoNE, 2018). Following the changes made by the Board of
Education and Discipline (TTKB), five learning areas have been determined for mathematics in the renewed
middle school mathematics curriculum (OOMDOP). These learning areas are Numbers and Operations,
Algebra, Geometry and Measurement, Data Processing, and Probability (MoNE, 2018). The distribution of
these learning areas by grade also varies. At the same time, learning areas are divided into sub-learning areas
within themselves.

The learning outcomes in the curriculum are arranged in a certain order and classifications by keeping
the teaching objectives at the center in order to see the effect of the teaching and to improve the program
(Bloom, 1956; Krathwohl, 2002). Classification and ranking studies of the objectives began to be carried out
by Bloom in the 1950s, and the cognitive domain taxonomy was created for this purpose. Then, some changes
were made to the taxonomy as a result of the developments in the field of education (Aktan, 2020).

Revised Bloom Taxonomy

Bloom first published the cognitive domain taxonomy in 1956; this taxonomy consists of six levels,
respectively knowledge, comprehension, application, analysis, synthesis, and evaluation (Bloom, 1956). When
the mathematics lesson curriculum is considered, it has been determined that cognitive learning outcomes are
more common. For this reason, it has been concluded that using cognitive taxonomies would be a more
appropriate approach in a classification to be made regarding the mathematics lesson. Bloom's taxonomy is
still widely used in mathematics education (Thompson, 2008); the steps in the taxonomy are of great
importance in mathematics education (Demiral & Yenilmez, 2023), and this taxonomy is a more accepted
taxonomy in Turkey compared to other taxonomies because it facilitates the determination of goals (Tuncer,
2020). When the studies conducted in the field were examined, it was seen that Bloom's Taxonomy is widely
used in classification studies (Altun & Dogan, 2018; Basol et al., 2016; Dalak, 2015; Ekinci & Bal, 2019;
Karaman & Bindak, 2017; Sahin, 2022; Simsek, 2021).

There have been certain changes in the understanding of education with the developing technology.
With these new developments, the one-dimensional classification of the Bloom taxonomy used has become
inadequate. Since the one-dimensional structure was inadequate in measuring high-level goals and skills, the
taxonomy was renewed by switching from a one-dimensional structure to a two-dimensional structure in order
to conduct an in-depth examination and to better measure high-level skills (Anderson & Krathwohl, 2010). In
the revised taxonomy, goals are addressed in two separate dimensions: the knowledge dimension and the
cognitive process dimension. At the same time, changes were made in the place of the synthesis/evaluation
steps in the new taxonomy. The knowledge dimension includes factual knowledge, conceptual knowledge,
procedural knowledge, and metacognitive knowledge. The two dimensions of the mentioned taxonomy are
given in Table 1.
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Table 1.

Two-dimensional Structure of the Revised Bloom Taxonomy (Krathwohl, 2002)

The knowledge dimension The cognitive process dimension
1.Remember  2.Understand 3.Apply 4. Analyze 5. Evaluate 6. Create
A. Factual knowledge X
B. Conceptual knowledge X X X
C. Procedural knowledge X
D. Metacognitive
knowledge

As seen in Table 1, the new taxonomy, unlike the original taxonomy, contains two dimensions. In the
knowledge dimension of the newly created taxonomy, there are factual, conceptual, and procedural knowledge
steps, as in the first version of the taxonomy, and in the revised taxonomy, there is metacognitive knowledge
as the fourth step. The second dimension is the grouping cognitive process dimension. This dimension is
categorized as remember, understand, apply, analyze, evaluate, and create. The order and names of the steps
in the original and revised versions of the taxonomy are presented in Figure 1.

Figure 1

Bloom’s Taxonomy Original and Revised Version (Krathwohl, 2002)

P /e \

/ Application \ / Apply

/ Comprehension \ / Understand \
/ Knowledge \ / Remember \

As seen in Figure 1, the revised taxonomy consists of six levels, just like the original taxonomy
(Krathwohl, 2002). The taxonomy's knowledge level has been renamed as "remember," the comprehension
level as "understand," and the synthesis level as "create.". In addition, the order of the evaluate and create
levels has changed (Krathwohl, 2009). The actions that include the mentioned cognitive process dimensions
are in Table 2.

Table 2.

Actions Defined in the Revised Bloom Taxonomy Cognitive Process Dimensions (Krathwohl, 2002; Anderson
etal., 2018)

Cognitive process dimensions  Described actions

Remember Remembering information in the mind, accessing information in long-term
memory, recognizing and recalling

Understand Ability to relate old and new information, expressing information in different
representations, interpreting, exemplifying, classifying, comparing and
explaining.

Apply Ability to perform operations to solve the problem, determining the operation
required to solve the problem, and solving the problem using the selected
operation.

Analyze Being able to separate into parts, being able to establish a relationship between
the parts and the whole, being able to establish a cause and effect relationship,
being able to differentiate, being able to organize.

Evaluate Being able to make judgments according to criteria, determining whether a certain
process belongs to a category, determining whether the solution belongs to the
problem, and being able to criticize and interpret.

Create Being able to create an original product that is different from what is in the mind
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There is a gradualness in the steps in Table 2; that is, each level requires being able to fulfill the tasks
of the previous level. Since the taxonomy is based on the principle of simple to complex, the level of
competence and ability expected from the student increases with each level increase.

It is seen that Bloom's Taxonomy and Revised Bloom's Taxonomy are used as a framework in various
analyses (Akyiirek, 2019; Altun & Dogan, 2018; Karaman & Bindak, 2017; Uredi & Ulum, 2020; Yakaci,
2016). In some of these studies, the learning outcomes in the curriculum were examined within the framework
of the Revised Bloom Taxonomy (Bekdemir & Selim, 2008; Aktan, 2020; Celik et al., 2018). On the other
hand, Demiral and Yenilmez (2023) analyzed the activities and problems in middle school mathematics
textbooks according to the Revised Taxonomy, and Tuna and Biber (2017) analyzed the exercise questions in
the textbooks according to the taxonomy and learning areas. In some studies, the questions prepared by
prospective teachers were examined according to the revised taxonomy (Ozgakir Siimen & Karakas, 2022).

There are also studies in the literature examining exams within the framework of the Revised Bloom
Taxonomy. In the study of Dalak (2015), the distribution of TEOG questions and learning outcomes in the
eighth grade level in the curriculum were examined according to the Revised Taxonomy. Ekinci and Bal (2019)
examined the 2018 LGS mathematics questions and the 2018-2021 LGS mathematics questions within the
framework of the Revised Taxonomy and learning areas. On the other hand, Altun and Dogan (2018) analyzed
the mathematics questions in the TEOG exam held in the first semester of the 2014-2015 academic year within
the framework of the Revised Taxonomy. Again, Karaman and Bindak (2017) examined the distribution of
the mathematics questions in TEOG and the exam questions prepared by primary school mathematics teachers
according to the Revised Taxonomy. Basgol et al. (2016) examined TEOG mathematics questions according to
TIMSS levels, MoNE outcomes, and the Revised Taxonomy. Simsek (2021) examined the 2018 LGS
mathematics questions within the framework of the Revised Taxonomy and sub-learning areas; Uziimcii and
Ipek (2022) examined the 2021 LGS mathematics questions within the framework of the learning outcomes in
the curriculum and the Revised Taxonomy. In addition, Incikab1 et al. (2016) examined LGS mathematics
questions within the framework of learning areas; Aliustaoglu et al. (2023) examined the 2021 LGS
mathematics questions within the framework of learning areas and related learning areas; Kiiclikgencay et al.
(2021) examined the 2019 sample mathematics questions within the framework of sub-learning areas; and
Sahin (2022) examined the LGS mathematics questions of different years within the framework of sub-learning
areas.

As a result of the literature review, although there are studies that examine LGS mathematics questions
from some aspects, it has been determined that there is no comprehensive study that comparatively examines
LGS mathematics questions and sample mathematics questions published by the General Directorate of
Measurement, Evaluation, and Exam Services (ODSGM) in terms of learning areas, sub-learning areas, related
learning areas, and the Revised Bloom Taxonomy. When LGS questions are examined, it is seen that some
questions include more than one learning area at the same time. Indeed, in order to answer a question correctly,
it is not enough to have information only about the learning area the question is directed to; it is also necessary
to have information about the learning area the question is related to. In this context, it can be said that
analyzing the questions within the scope of related learning areas as well as learning areas and discovering the
relationships of learning areas will be useful in providing a more comprehensive perspective. In addition, each
of the learning areas is divided into different learning areas, and it is thought that examining which sub-learning
area the questions are directed to will provide a more comprehensive analysis. The analysis of sample questions
and LGS questions according to the Revised Bloom Taxonomy also provides information about the levels of
the questions. In addition, it can be said that it is important to determine how compatible the sample questions
are with the LGS in terms of learning areas, sub-learning areas, related learning areas, and the Revised Bloom
Taxonomy. When considered from the perspective of many target groups, such as the MoNE, which prepares
the questions and conducts the measurement and evaluation of the LGS, students preparing for the exam, and
teachers guiding the education-training process, it is thought that examining this compatibility will contribute
to mathematics education. In this context, this study aims to analyze the sample mathematics questions
published in the 2022-2023 academic year and the mathematics questions in the 2023 LGS according to the
learning areas, sub-learning areas, related learning areas, and the Revised Bloom Taxonomy in the middle
school mathematics curriculum. In line with the purpose of the research, answers were sought to the following
sub-problems:

1. How are the 2023 High School Entrance Exam (LGS) mathematics questions and sample questions
published by ODSGM distributed according to learning areas?

2. How are the 2023 High School Entrance Exam (LGS) mathematics questions and sample questions
published by ODSGM distributed according to sub-learning areas?
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3. How are the 2023 High School Entrance Exam (LGS) mathematics questions and sample questions
published by ODSGM distributed according to related learning areas?

4. How are the 2023 High School Entrance Exam (LGS) mathematics questions and sample questions
published by ODSGM distributed according to the Revised Bloom Taxonomy?

METHOD

Research Model

This study is a qualitative research study conducted to examine the LGS mathematics questions applied
in the 2022-2023 academic year and sample mathematics questions published by ODSGM in terms of various
components and was conducted based on the document review method, one of the qualitative research
methods. The document review method includes the analysis of written materials about the phenomenon
targeted to be investigated (Yildirim & Simsek, 2016). The aim of this method is to examine the documents
found on the subjects to be investigated. Document review includes not only written documents but also
different sources such as maps, graphics, diagrams, and photographs (Freebody, 2003; Glesne, 2011). Since
the document review method was used in the study, ethics committee approval is not required.

Data Collection Tool

In this study, 80 sample mathematics questions published by ODSGM in the 2022-2023 academic year
(MoNE, 2023a) and 20 mathematics questions in the 2023 LGS (MoNE, 2023b) were examined according to
learning areas, sub-learning areas, related learning areas, and the Revised Bloom taxonomy. The details of the
examined questions have been presented in Table 3.

Table 3.

Distribution of Questions Examined within the Scope of the Research

Study material Study material details Number of questions
October 10
November 10
December 10
January 10
Sample questions February 10
March 10
April 10
May 10
LGS LGS 2023 20
Total 100

As seen in Table 3, the total number of questions examined is 100.
Data Collection and Analysis

The data were analyzed based on the descriptive analysis technique. The data obtained in this approach
summarized and interpreted according to previously determined conceptual frameworks or themes (Karatas,
2015). The coding was done by two academicians who have studies in this field and work in the field of
mathematics education, three mathematics teachers and researchers who are doing their master's degree in
mathematics education. During the data analysis process, the five learning areas included in the mathematics
course curriculum (MoNE, 2018) and the sub-learning areas related to these learning areas were determined
for the sample mathematics questions and the questions in the LGS mathematics test. In addition, it was
observed that some questions in the sample questions and LGS were related to more than one learning area.
For example, it was determined that in the solution of a question related to the subject of square root
expressions, that is, the number and operations learning area, the subject of area and perimeter relations of
quadrilaterals, that is, the geometry and measurement learning area, should also be used. When the question is
first considered, it is related to the number and operations learning area, but it is also related to the geometry
and measurement learning area (see Table 4). Related learning areas were determined in such questions in the
tests, and these analyses were also included within the scope of the study. According to the revised Bloom
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taxonomy, the knowledge dimensions and the cognitive process dimensions were determined. In this coding
process, explanations made for each step of the taxonomy were used. As a conceptual framework, the steps of
remember, understand, apply, analyze, evaluate and create in the procedural knowledge dimension of the
Revised Bloom Taxonomy were considered. The results obtained in the findings section of the research were
presented with percentage and frequency tables.

In qualitative research, the concept of validity is addressed within the framework of credibility and
transferability. It is recommended that expert reviews be conducted for the credibility of the research and
detailed descriptions be conducted for its transferability. Reliability is addressed within the scope of
consistency and confirmability, and it is stated that reviews based on these should be conducted for the
reliability of the research (Lincoln & Guba, 1985; as cited in Yildirim & Simsek, 2016). In the coding process
conducted for the validity of the research based on the specified issues, the opinions of a mathematics education
expert who has studies on taxonomies and an assessment-evaluation expert were considered. The experts stated
that it was appropriate to analyze the questions within the framework of the specified sub-problems and that
they thought that examining the harmony between sample questions and LGS was important in the field of
mathematics education. In addition, there were cases where expert opinions were sought during coding. On
the other hand, detailed descriptions were made regarding how the questions were coded based on learning
areas, sub-learning areas, related learning areas, and the revised Bloom taxonomy, and examples from the
coding were presented.

For the reliability of the research, firstly, the sample questions of three months randomly selected by the
researchers, which constitute 30% of the data, were individually coded. The reliability control was provided
by calculating the agreement percentage based on the coding with the Fleiss-Kappa coefficient. The agreement
percentage was calculated as 100% for the learning areas and sub-learning areas, 90% for the related learning
areas, and 83% for the revised Bloom taxonomy. Landis and Koch (1977) express the coefficients found in the
range of 0.81-1.00 as “almost perfect agreement” as a result of the calculation of this coefficient. When
interpreted within this framework, it can be said that almost perfect agreement was achieved between the
researchers. On the other hand, the reasons for the differences in the codings of the related learning area and
the revised Bloom taxonomy were discussed among the researchers, and an awareness was created about what
should be considered while coding. Based on this exchange of ideas, a common decision was reached on the
items where there was no agreement. An example of a situation coded differently by the researchers is
presented in Figure 2.

Figure 2.
Example of December 5th Question

a. b, ¢ are natural numbers, 2= Vo' b abrob=(aropb ab-cb=(a-c.b

A rectangular paper with sides of +f138 em and 10 cm is cut as shown below and divided into two equal

rectangles. Then, these rectangles are cut along a line segment of +/50 ecm length from one corner to
obtain an isosceles right triangle.

338 cm Ao

10 cm

g5

B,
< b N |

o

The edges of these four pieces were overlapped to obtain a shape like the one below.

/j“\
V. o Y
< y W
- g \/\

Accordingly, what is the perimeter of this shape in centimeters?

A) 5272 B) 52V2 + 10 C)62.2 D)62v2 + 10

The question given in Figure 2 was coded at the apply level by some researchers and at the analyze level
by some researchers. After discussions among the researchers, it was decided that this question should be
coded at the analyze level, as it required not only the application of routine operations but also the
establishment of relationships between the parts. Again, expert opinion was also sought at this point. At the
same time, video solutions published by the MoNE were examined while all coding was being done. Another
example of the difference in coding can be given as some researchers not coding the related learning area in a

1459



Trakya Journal of Education, 15(3) 2025, 1436-1472

question coded as learning area data analysis, while some researchers coded the related learning area as
numbers and operations because the solution of the problem also required ratio-proportion knowledge. After
examining and discussing the sample video solutions, it was decided that this question was related learning
area. This coding was taken into consideration in all questions, and similar coding was done in such questions
for integrity. Then, the researchers came together and coded the entire data set together. Sample analyses on

how the coding was done are presented in Table 4.
Table 4.

Data Analysis Examples

Question information

Explanation of coding

January Sample Question 1
Five boards, the lengths of which are natural numbers in centimeters,
are placed on a floor from longest to shortest as shown below.

A
8
C
15em
7om
m Gy 7 TN 7 4 7 Ground

The lengths of these boards, B and C, in centimeters are mutually
prime, but the lengths of A and B in centimeters are not mutually prime.
Boards A and C are cut into pieces so that the lengths of all the pieces
obtained are equal to each other and are natural numbers greater than 1
in centimeters.

Which of the following could not be the total number of pieces
obtained from boards A and C?

A)S B)7 C)9

D) 10

Learning area: Numbers and Operations
Sub-learning area: Factors and Multiples
("Related prime numbers" must be used)
Related learning area: None

Revised Bloom taxonomy level: Analyze

(In solving the problem, the transition from
the whole to the part is considered and a
relationship is established between the part
and the whole)

November Sample Question 2
Each of the 2,048. 10° containers in a laboratory contains

0,05. 10" milliliters of liquid. All of the liquids in these containers

are distributed into 1-milliliter identical tubes divided into 10 equal
compartments, each with 8 compartments filled, as follows.

Imidtre 1 miditre

Accordingly, the total number of tubes used is which of the following?
A2 10’ B)2*- 10’ 07§ 0)2§

Learning area: Numbers and Operations
Sub-learning area: Exponential Expressions
Related learning area: None

(The question is only for the learning area of
numbers and operations)

Revised Bloom taxonomy level: Apply

(The question requires operations to solve
the problem, which operation should be
done is determined and the question is
solved using this operation)
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Table 4. (Continue)

May Sample Question 9

In a store, the prices of shirts of the same color are equal among 4
different colors. The distribution of the number of shirts in the store by
color has been given in Graph 1, and the distribution of the total prices

of shirts in the store by color has been given in Graph 2.

Graph 1

Accordingly, which of the following could be the bar chart on the
square background showing the prices of one shirt according to its

color?

Graph: Shirt Prices
Price (T1)

Graph: Shirt Prices
Price (TL)

* Colour

+ " Colour

Graph 2

®  Graph: Shi
Price (TL)

I. l - Colour

o Graph: Shi
Price (TL)

rt Prices

irt Prices

5 Colour

Learning area: Data Processing
Sub-learning area: Data Analysis

Related learning area: None

Revised Bloom taxonomy level: Evaluate
(In the question, it is expected to establish
the number and price relationship from the
pie charts and determine the column chart to
which the unit price belongs, and to be able
to make judgments according to the criteria)

February Sample Question 9

The short side length of a rectangular paper with a perimeter of 20 cm
is % times the long side length. This paper is cut into 4 equal
rectangular pieces as in Figure 1. Then, the pattern in Figure 2 is
created by placing each piece so that the midpoints of their short sides

coincide.

Sekd 1

Accordingly, which of the following is the algebraic expression giving
the area of the painted region in the created pattern in square

centimeters?

A) 16a°

B)4a?

Sekil 2

C)2a?

Learning area: Algebra

Sub-learning area: Algebraic Expressions
Related learning area: Geometry and
Measurement

(When looking at the question, it is first
seen that it is related to the algebra learning
area. However, in addition to the algebraic
expressions topic, the shape-perimeter-area
relationship of quadrilaterals needs to be
determined in order to solve the question.
Therefore, the related learning area is coded
as geometry and measurement)

Revised Bloom taxonomy level: Analyze
(The question requires a part-whole
relationship)

February Sample Question 2

Below are two rectangular sheets of paper with side lengths of integers
in centimeters and areas of 72 and 60, respectively.

72em?

60 cm?

By overlapping the short edges of these two papers, a rectangle is

obtained as shown below.

If the length of the longest side and the shortest side of the resulting
rectangle are co-prime, what is the minimum length of its perimeter in

centimeters?

Learning area: Numbers and Operations
Sub-learning area: Factors and Multiples
Related learning area: Geometry and
Measurement

(When looking at the question, it is first
seen that it is related to the learning area of
numbers and operations. However, the area
and perimeter of a rectangle should also be
used in solving the question. Therefore, the
related learning area is coded as geometry
and measurement).

Revised Bloom taxonomy level: Evaluation
(Judgment and interpretation are expected

according to the criteria)
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Table 4. (Continue)

May Sample Question 3 Learning area: Data Processing

Ali, Banu, Ceren, and Demir have sold tickets for an event. The Sub-learning area: Data Analysis
distribution of the total number of tickets they have sold is shown in  Related learning area: Numbers and
the pie chart, and the number of full-time and student tickets sold by =~ Operations

Ali and Banu is shown in the column chart. (When looking at the question, it is first seen
Graph 1: Distribution of total  Graph 2: Number of full and student that it is related to the data processing
number of tickets sold tickets sold by Ali and Banu learning area. However, in solving the

question, ratio-proportion knowledge must
ot — also be used. Therefore, the related learning
/ Do o | B Gprwcion area is coded as numbers and operations)
\ 0l Revised Bloom taxonomy level: Analyze
ol . (A relationship must be established between

- the part and the whole)
The ratio of the number of full tickets sold by Ceren to the total
number of tickets sold is equal to the ratio of the number of full tickets
sold by Ali to the total number of tickets sold. If the full ticket price is
15 TL and the student ticket price is 10 TL, how much Turkish lira
has Ceren earned from ticket sales?
A) 7800 B) 7200 C) 6600 D) 6000
LGS 9th Question Learning area: Numbers and Operations
A B Sub-learning area: Factors and Multiples
40 5 | Related learning area: None
: Revised Bloom taxonomy level: Analyze
(Relationships between parts must be
established)
Total Total
When all of the positive integer factors of the number 40 are divided
into two groups as above, the sum of the numbers in group A is equal
to the sum of the numbers in group B.
If one of the numbers in group A is 40 and one of the numbers in group
B is 5, what is the smallest number in group B?
A 8)2 Cc)a D)s
LGS 8th Question Learning Area: Algebra

The lengths of the sides of a rectangular field are given in Figure 1. A Sub-learning area: Algebraic expressions
road will be built in the inner region of this field, parallel to the sides Related learning area: Geometry and

along three sides, as shown in Figure 2. Measurement
@ o L. (When looking at the question, it is first seen

that it is aimed at the algebra learning area.
However, the area of the rectangle must also

o+ 10)m be used in solving the question. Therefore,
the related learning area is coded as
1 }m geometry and measurement)
| Revised Bloom taxonomy level: Apply
Figure 1 Figure 2 (The question requires operations to solve
Accordingly, which of the following is the algebraic expression giving the problem, which operation should be done
the area of the area allocated for the road in square meters? is determined and the question is solved
A) 4(7x + 32) B) 28(x + 8) C) 2(17x + 66) D) 2(7x + 16) using this operation)
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RESULTS

Results on the Distribution of Questions in Learning Areas

In this section, the compatibility between sample questions and LGS was examined by referring to how
many questions from which learning area were in the sample questions and the density of the learning areas in
the 2023 LGS mathematics test. The analysis results related to this examination are given in Figure 3.

Figure 3.

Findings from Learning Areas

Sample Exams and LGS Comparison According
to Learning Areas

70%
60%
50%
40%
30%
20%
10%

0%

Percentage of Questions

Numbers and Algebra Probability Data Geometry and
Operations Processing Measurement

Learning Areas

Sample Questions LGS

As seen in Figure 3, when the sample questions were examined according to the learning areas, it was
seen that the Numbers and Operations learning area constituted the majority (63%), followed by the Algebra
learning area (14%), the Probability learning area (13%) and the Data Processing learning area (10%). When
the LGS mathematics questions were examined according to the learning areas, it was determined that the
Numbers and Operations learning area constituted the majority (60%), followed by the Algebra learning area
(20%), while an equal number of questions were asked from the Probability (10%) and Data Processing (10%)
learning areas. In this context, it was seen that the most questions were asked from the Numbers and Operations
learning area in both the sample exams and the LGS, and the least questions were asked from the Probability
and Data Processing learning areas. No questions were asked from the Geometry and Measurement learning
area in both the sample questions and the LGS. It can be said that this situation is due to the fact that the
second-term topics were not included in the exam due to the earthquake experienced in Turkey.

Results on the Distribution of Questions in Sub-Learning Areas
In this section, sample questions and mathematics questions asked in the 2023 LGS were examined

comparatively according to sub-learning areas. Figure 4 shows the distribution of sub-learning areas in sample
questions and LGS.
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Figure 4.

Findings Obtained from Sub-Learning Areas

Sample Exams and LGS ComparisonAccording to Sub-
Learning Areas

30%
25%
20%
15%
10%

5%

0%

Percentage of Questions

Exponential Square Root Factors and Data Probability Algebraic Linear
Expressions Expressions Multiples  Analysis Expressions Equations

Sub-Learning Areas
Sample Questions LGS

As seen in Figure 4, the distribution of sample questions according to sub-learning areas, Square Root
Expressions (26%) are in the majority, followed by Factors and Multiples (20%), Exponential Expressions
(18%), Algebraic Expressions (14%), Probability (11%) and Data Analysis (10%). When LGS mathematics
questions are examined according to sub-learning areas, it is determined that the most questions are asked from
the Square Root Expressions (25%) sub-learning area, followed by Algebraic Expressions (20%) and Factors
and Multiples (20%) sub-learning areas, which are closely followed by Exponential Expressions (15%),
Probability (10%), and Data Analysis (10%) at the same rates. In this context, it is observed that in both sample
questions and LGS, the most questions are asked from the square root expressions, followed by factors and
multiples sub-learning area.

Results on the Distribution of Questions in Related Learning Areas

In this section, the learning areas that are related to the learning areas in the sample questions and the
mathematics questions in the 2023 LGS are examined comparatively. Table 5 shows the distribution of related
and unrelated learning areas in sample questions and LGS.

Table 5.

Findings from Related Learning Areas

Related and Unrelated Learning Areas Sample Questions LGS
Frequency % Frequency %

Numbers and Operations — Geometry and Measurement 20 %25 2 %10
Numbers and Operations — Data Processing 1 %1,25 - -
Numbers and Operations - Algebra 1 %1,25 - -
Data Processing - Numbers and Operations 4 %5 2 %10
Data Processing - Algebra 2 %2,5 - -
Algebra-Geometry and Measurement 5 %7,5 4 %20
Algebra - Numbers and Operations 2 %?2,5 - -
Probability - Numbers and Operations 1 %1,25 - -
Probability- Algebra 1 %1,25 - -
Probability — Data Processing 1 %1,25 - -
Numbers and Operations 30 %37,5 10 %50
Algebra 2 %2,5 - -
Data Processing 2 %2,5 - -
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Probability 7 %8,75 2 %10
Total 80 %100 20 %100

As seen in Table 5, the most relation is established between the Numbers and Operations learning area
and the Geometry and Measurement learning areas (25%) for sample questions. In addition, it was determined
that 37,5% of the Numbers and Operations learning area was not associated with any learning area. In LGS,
the most relation is established between Algebra and Geometry and Measurement learning areas (20%), and
50% of the questions were asked only from the Numbers and Operations learning area without making any
associations. When the relation of one learning area to another learning area is compared for sample questions
and LGS, it is found that there are 48,75% questions in sample questions and 40% in LGS that contain related
learning areas. For sample questions, when the learning areas that the Algebra learning area is associated with
are examined, it is found that this learning area is associated with the Geometry and Measurement (7.5%) and
Numbers and Operations (2.5%) learning areas. In addition, it was determined that 2,5 % of the questions in
the Algebra learning area are not associated with any learning area. In LGS, no other association was made for
the algebra learning area other than the association between algebra-geometry and measurement.

In the sample questions and LGS, it was determined that the Data Processing learning area was mostly
associated with the Numbers and Operations (5% and 10%, respectively) learning area, and in addition, in the
sample questions, there were questions related to the Algebra (2,5%) learning area. On the other hand, it was
observed that 2,5 % of the questions in the Data Processing learning area in the sample questions were asked
without being associated with any learning area. It was observed that in the sample questions for the Probability
learning area, associations were made with the Numbers and Operations (1,25%), Algebra (1,25%) and Data
Processing (1,25%) learning areas, while no association was made in the LGS. The questions directly related
to the Probability learning area were 8,75% and 10% for the sample questions and LGS, respectively. In
addition, although direct questions were not asked regarding the Geometry and Measurement learning area, it
was determined that there were questions that were associated with other learning areas.

Results on the Distribution of Questions in the Revised Bloom Taxonomy

In this section, a comparison of sample questions and mathematics questions in the 2023 LGS was
made according to the Revised Bloom Taxonomy, and the findings obtained from the analysis are given in
Figure 5.
Figure 5.

Findings from the Revised Bloom Taxonomy

Sample Exams and LGS Comparison According to
Revised Bloom Taxonomy

60%

Ul
=]
X

40%

30%

20%

10% .
0%

Apply Analyze Evaluate

Percentage of Questions

Revised Bloom Taxonomy Levels

B Sample Questions LGS

When the questions in LGS and sample exams were examined in terms of the Revised Bloom
Taxonomy, it was seen that all questions were in the procedural knowledge dimension. As seen in Figure 5,
when the sample questions and LGS mathematics questions were examined according to the cognitive process
dimensions of the Revised Bloom Taxonomy, the questions were only at the apply, analyze, and evaluate level.
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It was determined that there were no questions in the steps of the taxonomy measuring lower-level goals such
as remember and understand, or in the steps measuring higher-level goals such as create. While the sample
questions were mostly at the analyze level (51%), LGS mathematics questions were mostly at the apply level
(55%).

DISCUSSION, CONCLUSION AND RECOMMENDATIONS

Within the scope of the study, sample mathematics questions and LGS mathematics questions published
by the MoNE in the 2022-2023 academic year were examined in detail, and based on this examination, a
general comparison was made about the questions and sample questions in LGS.

When the distribution of both LGS and sample questions were examined according to learning areas, it
was seen that the most questions were asked from the number and operations learning area. In the literature,
among the studies examining the exams in terms of learning areas, incikabi et al. (2016) found that the
questions were mostly about the geometry and measurement learning area in their study of LGS mathematics
questions. Similarly, Ekinci and Bal (2019) also examined the 2018 LGS within the scope of learning areas.
According to this study, it was seen that the most questions were asked in the geometry and measurement
learning area, while the number and operations learning area came in second place. Again, when Aliustaoglu
et al. (2023) examined the distribution of 2021 LGS mathematics questions according to learning areas, they
found that the most questions were from geometry and measurement, followed by numbers and operations,
algebra, data processing, and probability learning areas. It is thought that the biggest reason why the findings
obtained from this study, in which it was determined that the questions were asked mostly from the number
and operations learning area, differ from the results obtained from the mentioned studies is that the exam in
the 2023 LGS only covers the first term topics due to the earthquake that occurred in our country in February.

When examined according to sub-learning areas, it was determined that questions from the square root
expressions sub-learning area were asked the most in both LGS and sample questions. Kiigiikkgencay et al.
(2021), in their study examining the distribution of sample mathematics questions published in 2019 according
to sub-learning areas, concluded that there were mostly questions from linear equations, then questions from
square root expressions sub-learning areas. Sahin (2022), in his study examining the distribution of sub-
learning areas in different years, stated that in 2018 and 2019, questions were asked the most from linear
equations, then questions from square root expressions sub-learning areas. The biggest reason for this
difference can be expressed as the fact that the 2023 LGS consists of first-term topics, similar to the result
obtained from the learning areas. When the first-term mathematics outcomes are examined, it is thought that
the most comprehensive topic is square root expressions, and in the second term, there are mostly topics from
the geometry and measurement sub-learning areas, which explains this situation.

When examined according to related learning areas, it was seen that in sample questions, the most
relationships were associated with numbers and operations and geometry and measurement learning areas, and
in LGS, between algebra and geometry and measurement learning areas. In the study of Aliustaoglu et al.
(2023), who examined the 2021 LGS mathematics questions within the scope of related learning areas, it was
concluded that the most relationships were established between geometry and measurement and numbers and
operations learning areas. No other study was encountered examining the questions in terms of related learning
areas. It is thought that the reason why this finding differs from the finding obtained from the research is due
to the fact that the geometry and measurement learning area was not included in the exam in the 2023 LGS.
On the other hand, it is seen that in the mentioned study, similar to this research, questions that include
connections between algebra and geometry and measurement learning areas were also included. In addition,
another finding obtained from the research is that when sample questions and LGS related learning areas are
compared, it is seen that a learning area is associated with another learning area in both sample questions and
LGS, but this rate is less in LGS than in sample questions.

When examined according to the revised Bloom taxonomy, questions from the remember, understand,
and create steps were not encountered in both the sample questions and the 2023 LGS. There are questions
from apply, analyze and evaluate steps. Ekinci and Bal (2019) stated that the 2018 LGS questions included
questions from the apply and analyze steps according to the Revised Bloom Taxonomy; however, questions
from the remember, understand, evaluate, and create steps were not asked. Uziimcii and Ipek (2022) also
concluded that the 2021 LGS mathematics questions did not cover every level according to the Bloom
Taxonomy and stated that there were mainly questions from the apply and analyze levels and no questions
from the remember and create levels. In other words, similar to this study, they concluded that questions at the
lowest and highest levels were not asked. On the other hand, while there were a few questions at the evaluate
level in the 2021 LGS, it was determined that there were no questions from this level in the 2018 LGS.
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Similarly, Simsek (2021) also found that there were questions at apply and analyze levels in the 2018 LGS.
This suggests that LGS aimed to measure different steps over the years. In support of this situation, Sahin
(2022) also examined LGS questions from different years and concluded that the questions were mostly at
apply and analyze levels, but there was an increase in questions aimed at measuring the evaluate level from
2018 to 2021.

In studies examining the TEOG exam according to the Revised Bloom Taxonomy, it was found that in
the 2015 TEOG exam, the most questions were asked from the apply level, then from the understand level
(Altun & Dogan, 2018; Dalak, 2015). Similarly, Basol et al. (2016) stated that the most questions in the TEOG
exam administered in different years were at the apply level, then from the understand and remember level,
and that there were very few questions at the upper levels. It is thought that this situation shows that TEOG
and LGS measure skills at different levels and that LGS is aimed at measuring higher-level skills.

According to the findings obtained from the research, all of the mathematics questions and sample
mathematics questions asked in LGS are in the procedural knowledge dimension of the revised Bloom
taxonomy. In addition, when the sample questions and the questions asked in LGS were evaluated together, it
was seen that questions were asked from the application, analysis, and evaluation levels of the Revised Bloom
Taxonomy steps. However, no questions were found from the remember and understand steps. Accordingly,
it can be said that the exam questions are aimed at measuring the students' higher-level thinking skills.
Similarly, studies in the literature state that LGS is aimed at measuring higher-level skills (Demirci & Erkog,
2020; Kiigiikgencay et al., 2021; Uziimcii & Ipek, 2022; Yilmaz & Dogan, 2022).

When LGS questions and sample questions published by the MoNE are compared according to learning
areas, the learning area with the most and least questions is the same in both. In addition, there is a proportional
distribution between learning areas. Similarly, according to the findings obtained from sub-learning areas,
there is a similarity between the distribution of questions asked in both exams according to sub-learning areas.
Based on this data, it can be said that the published sample questions and LGS are compatible in terms of
learning areas and sub-learning areas. When LGS and sample questions are compared according to related
learning areas, sample questions and LGS differ in that sample questions have more related learning areas, but
a similarity is seen in that the learning areas with the most connections are the same in both sample questions
and LGS. According to the Revised Bloom Taxonomy, while the distribution of LGS and sample questions is
almost similar, the questions asked in sample questions consist of higher-level steps compared to LGS.

On the other hand, in many countries similar to Turkey, students undergo various assessments and
standardized exams throughout their primary and secondary education. These exams are an important turning
point that directs young individuals to higher education institutions (Alexander, 2010; Angelo and Cross, 2012;
Higbee, 2011). Similar to Turkey, this process is supported by publishing sample questions for students'
preparation purposes and helping students prepare better for the exams (Kobrin, 2007). For example, in the
USA, studies on mathematics exams and the preparation materials provided have found that providing
preparation materials significantly increases students' exam success (Bettinger & Klein, 2008; Li & Xiong,
2018). Similarly, in England, there are various studies examining the compatibility between exams and the
sample questions and preparation materials published by the state. In such studies, sample questions and
preparation materials have been found to be important in terms of evaluating the quality of exam preparation
and students' exam performance (Graddy & Stevens, 2005; Johnson & Crisp, 2009). In general, it is stated in
the studies that there is a general harmony between sample questions and real exams, that sample questions
can help students understand the exam format (Stacey, 2017), and the importance of sample questions is
emphasized (Boud & Bearman, 2024). When viewed from these perspectives, it can be said that examining
the harmony between sample questions and LGS is important and that sample questions are a very valuable
resource for LGS.

Based on the results of the research, the following recommendations can be given:

e Considering that LGS is an important exam for students and a guide for future education levels,
and the findings that the sample questions published by the MoNE are similar to the exams
implemented, it is thought that increasing the number of published sample questions will ensure
that students are more prepared and confident for the exam.

e Published sample mathematics questions and LGS mathematics questions and their
compatibility can be examined according to the MATH taxonomy, which is one of the cognitive

taxonomies used in the field of mathematics.

e This study can be expanded, and all high school entrance exams and sample mathematics
questions published that year can be examined in this context.
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