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Ozet: Matematik egitiminin temel amaci, bireylerin ginliik hayatta karsilastiklari problemlere
¢coziim bulabilmelerini saglamaktir. Ancak okullarda, Ggrencilerin matematigi nerelerde
kullanacaklarina dair soru isaretleri bulundugu gézlemlenmistir. Bu soruya cevap verilse de
Ogretimde bu alginin yeterince kullanilmamas: bir sorun olarak &ne ¢ikmaktadir. Matematik
okuryazarligi, bireylerin matematiksel bilgi ve becerileri giinlitk hayatlarinda kullanabilmesidir.
PISA smavlannda Tirkiye'nin basansizh@imn sebeplerinden biri, Sgretmenlerin diisiik
matematik okuryazarligi olabilir. Tlk&gretim matematik &gretmenlerinin secilmesinde TYT
smavinda matematik okuryazarhgmm &lcen sorulanmin yer almas: gerektigi diisiiniilmektedir.
Bu sinavdaki matematik basarisi ile matematik okuryazarhk o&z-veterlik algisi arasindaki
iligkinin ne olacagl arastrmanin sorusunu olusturmustur. Bu calismanin amaci, ilkdgretim
matematik 6gretmen adaylarinin matematiksel okuryazarlik Gz-yeterlilik inang diizeyleri ile
OSYM tarafindan yapilan Temel Yeterlilik Testi (TYT) matematik basarilan arasindaki iliskiyi
incelemektir. Arastirma, 2023-2024 efitim Ggretim yilinda Istanbul ilindeki fic devlet
iiniversitesinde egitim géren 1. sumf ilkdgretim matematik Ggretmen adaylaryla
gerceklestirilmistir. Arastirmamn sonuglarina gére, matematik okuryazarlik §z-yeterlilik inang
diizeyleri ile TYT matematik basarilar: arasinda olumlu yonde diisiik diizeyde bir iliski oldugu
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GIRIS

Matematik egitiminde temel amaclardan biri bireyin giinliik hayatta kargilastigi problemlere ¢6ziim yolu
bulabilmesini saglamaktir. Matematik &gretim programinda grencinin sahip olmasi beklenen ozellikler
“bilgiyi iireten, giinlitk hayatta etkili olarak kullanabilen, problem ¢ézme, elestirel diisinme ve iletisim
becerilerine sahip, girisimci, duygudaslik kurabilen, dahil oldugu topluma ve kiiltiire katki saglayan” olarak
verilmistir (Milli Egitim Bakanligi [MEB], 2018). Turkiye Yiizyili Maarif Model de genelde okuryazarlik
becerilerini §zelde ise matematik okuryazarliginin nemini vurgulamaktadir (MEB, 2024). Ekonomik isbirligi
ve Kalkinma Orgiitii (OECD, 2016), matematik egitiminin temel amaglarinin gercek hayatta matematigin
konumunun farkinda olunmasinin, amaca yonelik, elestirel ve derin diisiinebilen bireylerin yetistirilmesinde
onemli olacagi ifade etmistir. 21. ylizyillda matematik alaninda yetkin olabilmek icin matematigi cok iyi
bilmenin disinda okullarda 6grenilen matematik bilgisinin gercek hayat problemlerinde kullanilabilmesi ve bu
bilgilerden yeni bilgilerin iiretilebilmesi gerekmektedir (Erdogan & Arslan, 2023). Okullarda verilen
matematik egitimi distintildiigiinde ise matematigin nerede kullanilacagmna dair 6grencilerde soru isaretleri
olustugu gézlemlenmistir. Ogretmenler siniflarda “matematigi nerede kullanacagim?” sorusuna sikca muhatap
olmaktadir. Bu soru matematik ile gercek hayat arasinda bir baglantinin kurulmasi gerektigine isaret
etmektedir.

Diger bir taraftan matematik OFretmenleri giinliik hayat ile matematik arasinda nadiren iliski
kurmaktadir (Bozkurt, 2019). Dolayisiyla 6grenciler tarafindan sorulan bu soru cevaplanabilse de bu algmin
ogretimde etkili bir sekilde kullanilmadigi diisiintilmektedir. Gergek hayat mesguliyetleri ile okulda Ggretilen
matematik arasida baglanti olmamasi matematik egitiminde yaganilan bir meseledir (Altun & Bozkurt, 2017).
Bu sorunun ¢oziilmesi toplumu olusturan bireylerin sadece matematik bilmesi ile degil aym1 zamanda da
matematik okuryazari olabilmesi ile miimkiindiir. Bu kapsamda, matematik derslerinde 6grenilen bilgilerin
gercek hayatta kullamlabilmesini ifade eden matematik okuryazarligi kavranu giderek énem kazanmis ve bu
kavramin gelistirilmesi matematik egitiminin temel ugraslardan biri olmustur (Altun & Bozkurt, 2017).
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[lkdgretim matematik 6gretim programinda en ¢ok vurgulanan hedeflerden biri matematik okuryazarlifidir
(Albayrak vd., 2023).

Matematik okuryazarliginin éneminin artmasiyla bir¢ok ilke egitim sistemlerini gelistirme ve planlama
siireclerinde, temel odagi matematik okuryazarlifi olan PISA degerlendirmelerini bir kaynak olarak
benimsemeye baslamustir (Breakspear, 2012). PISA degerlendirmeleri ilkdgretim diizeyindeki &3rencilerin
matematik, fen okuryazarlik diizeylerini ve dil becerilerini 6l¢mektedir. Sonuclara bakildiginda Tiirkiye PISA
(2022) uygulamasinda 81 flilke arasinda 34. sirada yer almaktadir. Bu kapsamda &grencilerin bir problem
konusunda elestirel ve analitik diisiinmesi, problemin sonucuna ulasmasi ve problem durumunu giinlikk hayata
aktarmasi1 konusunda bir eksiklik oldugu yani bireylerin yeteri diizeyde matematik okuryazari olmadigi
distiniilmektedir.

Deng ve Gopinathan (2016) PISA sonuclarmna bakilarak “referans toplum” olusturuldugunu ifade
etmislerdir. Dolayistyla bu sonuclarda basari yakalayan iilkelerin en iyi efitim sistemine sahip oldugu
sdylenebilir. Matematik okuryazarliginin ve PISA basarisinin 6nemi goze alindiginda Tiirkiye gibi gelismekte
olan bir iilkenin PISA (2022) uygulama sonucunda elde edilen basarisizlik icin 6nlemler alinmalidir. Nitekim
az gelismis veya gelismekte olan tilkelerde meselenin kaynagi, insan kaynaginin yeterince gelistirilememesidir
(Ersoy, 1997). Matematik okuryazarligi konusundaki basarisizligin sebepleri arastirilmali ve iyilestirmeler
yapilmalidir. PISA sinavindaki Tirkiye’nin basansizliginin sebeplerinden biri 6gretmenlerin matematik
okuryazarliginin diisiik olabilecegidir (Aydin vd., 2020). An vd. (2004), uluslararasi sinavlarda elde edilen
ogrenci basarisinin en dnemli sebeplerinden birinin 6gretmenler oldugunu belirtmektedir. Ogretmenlerin
mesleki bilgi ve becerilerinin uluslararasi standartlarla karsilastirilmasi, egitimde basariy1 artiracak énemli bir
adimdir. 2008 yilinda gerceklestirilen matematik 6gretmen adaylarinin egitimini ve gelisimini degerlendiren
uluslararas1 kargilastirmali TEDS-M (Matematikte Ofretmen Egitimi ve Gelisimi Calismast), katilimer
tilkelerin basarilarinin TIMSS ve PISA sinavlarindaki basarilariyla uyumlu oldugunu géstermistir (Tatto vd.,
2008). Bu sebep dusiintildiiiinde matematik egitiminde basrol oynayan matematik 63retmenleri eZer
matematik okuryazar1 degillerse bu toplumu olusturan dier bireylerin matematik okuryazar1 olmasi
beklenemez bir durumdur. Dolayistyla Ggretmen matematik ile giinliik hayat arasindaki baglantiy1 kuramaz ve
matematik egitimindeki meselelerden biri varhigim siirdiirmeye devam eder. Bu kapsamda matematik
ogretmenlerinin matematik okuryazarlik diizeyleri ele alinmasi gereken bir konudur.

Yasamin her noktasinda matematik bulunmaktadir. Toplumu olusturan bireyler matematikte
giiclenmeli, insan hayatindaki teshir ettigi etkisini dogru algilamali, yaratici diisiinceye sahip olmanin
firsatlarini gozetmeli ve bunlardan yararlanmalidir (Ersoy, 1997). Dolayistyla matematiksel bilgiye sahip olup
onu giinliik hayatta kullanabilmeli; yani matematik okuryazari olmahdir. Ogrencilerde bu yetkinlikler miimkiin
oldugu kadar erken gelistirilmelidir. Matematiksel bilginin kullanilabilmesi ve bircok matematiksel bilgi-
becerinin ilkogretimde, ilk6gretim Ogretmenleri tarafindan kazandirliyor olmasi sebebiyle ilkogretim
matematik ¢gretmenleri matematik egitiminin en temel konumunda bulunmaktadir. Bu kapsamda da
ogrencilerin matematik okuryazarlik dtizeyinin gelismesi icin ilkégretim matematik Ggretmenlerinin
matematik okuryazari olup matematik okuryazarlik 6z yeterlikleri de yiiksek olmalidir. Matematik
okuryazarligimin gelistirilmesi icin dgretmenlerinin dncelikli olarak matematik okuryazarliginin sahip olmasi
gerekmektedir (Altintas vd., 2012).

Matematik 6gretmenlerinin inanglari, 6grencilerin matematiksel basarilan tizerinde belirleyici bir etkiye
sahiptir. Philipp (2007), 6gretmenlerin inanglari ve duygularinin 6gretim tarzlarini ve dolayistyla 6grencilerin
ogrenme deneyimlerini sekillendirdigini belirtmektedir. Bu cercevede, 6gretmenlerin 6z-yeterlilik inanglari,
matematiksel diistinme ve pedagojik becerilerin gelisiminde 6nemli bir rol oynar (Schoenfeld, 2016). Bu
baglamda, 6gretmen adaylarinin matematik okuryazarligina ve 6z-yeterlilik diizeylerine iliskin farkindalik
gelistirmeleri ve bu yeterliliklerini bilincli bir seviyeye tasimalari, §gretmenlik meslegine adim attiklarinda
dgrencilerin matematik okuryazarlig1 becerilerinin gelisimine 8nemli katkilar saglayacaktir (Ozgen & Bindak,
2008). Oz-yeterlilik, bir bireyin belirli bir gérevi basarivla yerine getirme inancidir (Pajares & Miller, 1994).
Bu inanglar, 6grencilerin matematiksel problemleri cézme siireclerinde 6nemli bir motivasyon kaynagi
olusturur (Schunk, 1991). Bandura (1997), 6z-yeterliligin bireylerin basariya ulasmadaki kritik roliini detayli
bir sekilde tartisarak, bu inanclarin egitimdeki etkilerini kapsamli bir bicimde ele almustir. Egitimde,
ogretmenlerin okuryazarlik ve 6z-yeterlik algilarinin yitksek olmasi gerektigi vurgulanmaktadir (Aydin vd.,
2020). Bir bireyin herhangi bir beceriyi gelistirebilmesi i¢in, ncelikle o beceriye yonelik 6z-yeterlilik inancina
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sahip olmasi gerekmektedir. Yani, matematiksel okuryazarlik kazanabilen bir birey, ¢nce matematik
okuryazarlifina dair 6z-yeterlilik inancina sahip olmalidir.

Diger bir taraftan bakildiginda ilkégretim matematik Sgretmenleri diger mesleklerde oldugu gibi
Ogrenci Segme ve Yerlestirme Merkezi (OSYM) tarafinda Yiiksekogretim Kurumlar: Se¢me Simavina (YKS)
tabi tutularak secilmektedir. Bu smav Temel Yeterlilik Testi (TYT) ve Alan Yeterlilik Testinden (AYT)
olusmaktadir. Bu simavin bilesenleri incelendiginde ilkgretim matematik d3retmenlerinin seciminde TYT
sinavinin matematik dersinde onlarin matematik okuryazarligini 6lcebilecek sorularin yer almasi gerektigi
diistiniilmektedir. TYT smnavinin matematik sorulari incelendiginde ise yeni nesil soru kavrami kapsaminda
karmasik olan ve matematik okuryazarligim tam olarak 6lcmedigi disiinillen sorulardan olustugu
gozlemlenmistir. Bu kapsamda TYT smavinin matematik okuryazarligim yordamadigimi  aciklamak
hedeflenmistir. Ayrica TYT (2023) sinavin tilke genelinde ortalamasi 40 net fizerinden ortalama 8 net olarak
hesaplanmustir. Bu sinavdaki basarisizligin sebebi sorularin karmasik yapisindan dolayr 6lemek istedigi
becerileri dlgemediginden, dgrencilerin veterli matematiksel bilgive sahip olmadigindan veya sahip oldugu
matematiksel bilgiyi kullanamadigindan olabilmektedir. Matematik Ogretmenlerinin sahip olmasi
gereken yeterlilikler incelendiginde, sadece akademik bilgiyi degil, ayni zamanda problem ¢cdzme, yorumlama
ve matematiksel muhakeme becerilerini iceren matematik okuryazarlifimi da kapsamasi gerektigi
vurgulanmaktadir (National Council of Teachers of Mathematics [NCTM], 2014). Toplumun matematik
okuryazarlifini gelistirecek olan matematik Ggretmenlerinin de seciminde matematik okuryazarlifinin
Slctilmesi gerektigi diistiniilmektedir (Demir & Altun, 2018). Bu kapsamda matematik 63retmenlerinin bu
simavdaki matematik basarilarinin ve matematik okuryazarhigi 6z yeterlilik algilarinin incelenmesi gereken
konular oldugu diisiiniilmektedir.

Matematik Okuryazarhgi

Matematik okuryazarligi, toplumun yasadigi kiiltiirde var olan ¢esitli etkinliklerde bulunmak i¢in sahip
oldugu matematiksel bilgiyi kullanarak yorumlama ve iletisimde kullanabilme becerisidir (Hoogland, 2003).
OECD (1999; 2003; 2006; 2009) matematik okuryazarligini, matematigin gercek yasam baglamlarindaki
yerini anlama ve tanimlama, gerektiginde matematik bilgisini yapilandiricy, iliskilendirici ve yansitici yollarla
kullanarak karar verme ve bunu bir yasam bicimi haline getirme olarak tamimlamistir. Daha sonra OECD
(2013; 2016), bu taninu genisleterek matematik okuryazarlifini, bireyin matematigi giinliik yasamda cesitli
sekillerde ifade etme, uygulama ve yorumlama yetenedi olarak tanimlamis ve matematiksel muhakeme
becerisini, kavramsal ve sfirec bilgisi yeteneklerini, matematiksel araclari kullanma becerisini, tahmin ve
ongoriide bulunma yetisini matematik okuryazarhifinin temel bilesenleri olarak vurgulanmustir. OECD’nin
tamminin disinda alan yazinda matematik okuryazarligiyla ilgili benzer tammlamalar mevcuttur. Matematik
okuryazarlii, gercek hayatta matematigin nasil kullamldigimi gérebilmek, sikintilan gidermek ve ihtiyaclar
karsilamak icin matematik bilgisinden yararlanabilmek olarak tanimlanmaktadir (Ersoy, 1997). Matematik
okuryazarligi, matematigin giinliik hayattaki yer aldigi konumu anlama ve kargilasilan meslelerin ¢éztimiinde
matematiksel bilgi ve becerileri kullanabilme vyetenegi olarak tanimlanmustir (McCrone & Dossey, 2007).
Matematik okuryazarligi, matematik islemlerinin yapilip yapilmamasindan ¢ok, islemlerin gercek hayattaki
matematiksel sorunlart bilme, bu sorunlari matematiksel problemler olusturarak ifade edebilme ve bu
problemleri ¢dzmek icin ¢abalarken ulastiklari diizeydir (Satici, 2008). Matematik okuryazarligi, bireyin
matematik bilgisi ve becerilerini is, okul ve giinliik hayatinda kullanabilmesidir (Ozgen & Bindak, 2011).
Egitim almis bireylerin yeterli diizeyde bilgi ve beceri edinerek matematik okuryazari olmasi énem arz
etmektedir (Altintas vd., 2012). Altun ve Bozkurt (2017) okuryazarlik faktdrlerini “(i) algoritmik islem yapma,
(ii) zengin matematik icerigine hdkim olma, (iii) matematiksel ¢ikarimda bulunma, (iv) matematiksel teklif
gelistirme ve/veya gelistivilmis teklifi vorumlama, (v) gercek hayattaki durumun matematik dilindeki karsiligini
anlama, (vi) matematik dilinin gercek havattaki karsiigmm anlama” olarak belirtmistir. Bilgec (2022),
calismasinin  sonucunda matematik okuryazarligmi  “femel matematik  becerilerinden  iletisim,
matematiksellestivme, temsil, muhakeme ve miizakere, problem ¢éz=me stratejileri, matematik dili kullanimi ve
matematiksel arag kullanimi ile ele alinmasi” olarak tanimlamustir. Biitiin bu tanimlamalar dikkate alindigida
matematik okuryazarliginin matematik yapma becerisi disinda analitik ve elestirici diisiinme ile yaklasarak
problem c¢ézebilme becerisine bagh oldugu, matematik bilgisini cesitli islevlerde kullanabilmeyle iliskili
oldugu, matematik egitiminde edinilen bilgilerin giinliik hayatta karsiliklar1 oldugu ve bunlari bulabilmek icin
baglantilar kurulmas: gerektii, baglantilarin kurularak karsilasilan sikintilara daha kolay c¢oziim yolu
bulunulabilecedi, olusan diigiimlerin coziilebilmesi icin matematik okuryazarlifinin onemli oldugu ve
problemlerin matematiksel diistinmeyle ¢oziilmesiyle toplumun gelisebilecegi diisiiniilmektedir.
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YOK Tez, Google Akademik ve Dergi Park veri tabanlarinda Tiirkiye kaynakli arastirmalar tarandiginda
matematik Ogretmenlerinin ve &gretmen adaylarinin matematik okuryazarlik diizeylerini ve matematik
okuryazarlik 6z-yeterlilik diizeylerini arastirdiklari calismalar yapildig: gérillmektedir. Tekin ve Tekin (2004),
calismalarinda matematik &gretmen adaylarmin matematik okuryazarlik diizeylerini incelemigtir. Ozgen ve
Kutluca (2013), calismalarinda ilkGgretim matematik Ogretmen adaylarmnin matematik okuryazarligi
kavramina, bu kavramin énemine ve gelistirilmesine ydnelik goriislerini incelemislerdir. Giines ve Gokcek
(2013), calismalarinda ilkogretim fen, matematik ve sinif 6gretmenligi boliimlerinde 6grenim géren 6gretmen
adaylarinin matematik okuryazarlik diizeylerini incelemislerdir. Yenilmez ve Ata (2013), calismalarinda
secmeli matematik okuryazarhigi dersinin 6gretmen adaylarinin matematik okuryazarligil 6z-yeterlilik
diizeylerine olan etkisini degerlendirmislerdir. Ozgen (2015), calismasinda matematik 6gretmen adaylarimin
matematik okuryazarligi o6z-yeterlilik diizeylerini cinsiyet ve akademik basari degiskenleri a¢isindan
incelemistir. Aydm vd. (2020), matematik &gretmen adaylarinin matematik okuryazarligi &z-yeterlilik
diizeylerini, cinsiyet ve ailelerinin egitim durumu degiskenlerine gére degerlendirmistir. Kabael ve Barak
(2016), ilkdgretim matematik 6gretmeni adaylarinin matematik okuryazarlik becerilerinin lisans egitimi
stiresince nasil gelistigini arastirmustir. Dinger vd. (2016), matematik dgretmen adaylarmin matematik
okuryazarlifi 6z-yeterlik inanglarini, matematik Sgretimine yonelik yeterlik inanglarimi ve bu degiskenlerin
cinsiyet, sinf diizeyi ve mezun olduklari lise tiirti gibi degiskenlerle iliskisini ele almislardir. Zehir ve Zehir
(2016), cahsmalarinda matematik 6gretmen adaylannin matematik okuryazarligi 6z-yeterlik inanclarini
cinsiyet, sif diizeyi, lise mezuniyet tiirii, akademik not ortalamasi, lisans yerlestirme puani ve ebeveynlerin
efitim durumu gibi degiskenler baglaminda degerlendirmislerdir. Ozgen vd. (2018), matematik
ogretmenlerinin matematik okuryazarligi ve problem kurma 6z-yeterlik inan¢larini, mezun olduklarn fakiilte
tiirti, mesleki deneyim ve calistiklar okul tiirii gibi degiskenlere gore incelemis ve bu iki yeterlik inanci
arasindaki iliskiyi incelemistir. Tat (2018), ilkGgretim matematik Ogretmen adaylarinin matematik
okuryazarligi 6z-yeterlik inanclarinin akademik basari ile olan iliskisini ve bu inanclarin cinsiyet ile sif
diizeyine gore farklilasip farklilasmadigim incelemistir. Sahin (2021), matematik Ggretmenlerinin lisans
egitimleri sirasinda aldiklari matematik okuryazarlii egitimini mesleki pratiklerine nasil yansittiklarini ve bu
baglamdaki mesleki gelisimlerini incelemistir. Yenilmez ve Turgut (2012), matematik dgretmen adaylarinin
matematik okuryazarhigi 6z-veterlik diizeylerini incelemislerdir. Unal ve Cil (2021), ilkokul ve ortaokul
ogretmenlerinin matematik Ggretimi Gz-yeterlik inan¢lari ile matematik okuryazarlik ve matematiksel
modelleme 6z-yeterlik inanclar arasindaki iliskiyi analiz etmistir. Bununla birlikte, ilkdgretim matematik
ogretmen adaylarinin matematik okuryazarligi 6z-yeterlik inanclari ile TYT matematik basarilar arasindaki
iligkiyi ele alan bir calismaya rastlanmanustir. Zehir ve Zehir (2016), lisans yerlestirme puanlar1 degiskenini
degerlendirmis, ancak giincel sinav sistemine uygun olmamasi nedeniyle bu calismanin yeterli bir kaynak
olamayacagi diigiiniilmektedir.

Arastirmanin Onemi ve Amaci

Ilkdgretim matematik 63retmen ve dgretmen adaylarinin matematik okuryazari olmalari ve matematik
okuryazarligi 6z-yeterlilik inanclarinin yiiksek diizeyde olmasi gelismekte olan iilkeler arasinda yer alan
Tirkiye icin referans toplum olma yolunda énemlidir. Ayrica dgretmenlerin 6z-yeterlik inanclarmin yiiksek
olmast, 6grencilerin matematik basarisini olumlu yonde etkilemektedir (Orman & Sevgi, 2022). Bu kapsamda
ogretmenlerin ilgili lisans programlarina yerlestirilmesinde uygulanan smav sisteminde (YKS) matematik
okuryazarlifinin 6lciilmesi gerektigi diisiiniilmektedir. Matematik okuryazarliini belirlemede matematik
okuryazarlik &z-yeterlik inanci 6nemli bir bilesendir. Basari davranisi ile 6z yeterlilik inanci dodrudan
iligkilidir (Schunk, 2003). Adi gecen YKS sinavinin TYT boliimiinde yer alan matematik dersi bu becerinin
Olctilmesinde beceri temelli sorulara yer verildiginden uygun bir bSliim olabilecegi diisiiniilmektedir.
Ogretmen adaylarinin seciminde matematik okuryazarliklar1 dikkate alimrsa lisans egitiminde alacaklar
egitimle de var olan becerilerini gelistirebileceklerdir. Dolayisiyla TYT swnavinin matematik bolimiindeki
basari ile matematik okuryazarlik 6z-yeterlik inanci arasinda bir iliski olmasi gerektigi diistiniilmektedir. Bu
kapsamda bu ¢alismada ilkdgretim matematik 6gretmen adaylarmin OSYM tarafindan yapilan Temel
Yeterlilik Testindeki matematik basarilari ile matematik okuryazarligi 6z-yeterlilik inang diizeyleri arasindaki
iliskiyi incelemek amaclanmistir. Bu amac ¢ercevesinde arastirma sorulari asagidaki gibi belirlenmistir.

1. Ilkégretim matematik 6gretmen adaylarinin OSYM tarafindan yapilan Temel Yeterlilik Testi
matematik basari diizeyleri nedir?
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2. Tlkdgretim matematik $gretmen adaylarinin matematiksel okuryazarlik 6z-yeterlilik inanclar ne
diizeydedir?

3. Ilk6gretim matematik 6gretmen adaylarinin OSYM tarafindan yapilan Temel Yeterlilik Testi
sinavindaki matematik basarilari ile matematiksel okuryazarlik 6z-yeterlilik arasindaki iligki var
midir?

YONTEM
Arastirmanin Deseni

Arastirmada nicel arastirma yontemlerinden iliski tarama deseni kullanilmistir. Tarama arastirmalari,
etkili 6lcim araclarindan yararlanilarak insanlarin tutum, disiince ve inancglarmin degerlendirilmesini,
degiskenler arasindaki iligkilerin incelenmesini, gelecege yonelik tahminler yapilmasmm ve farkli alt
gruplardaki degisimlerin analiz edilmesini saglayan bir aragtirma tiiriidiir. fligki tarama deseninde evreni temsil
edecek orneklemden iki veya daha fazla degisken hakkinda toplanan veriler ile degiskenler arasindaki iliski
incelenir (Bityiikéztiirk vd., 2021). Iliskinin incelendigi ¢alismalara korelasyonel arastirmalar da denilmektedir
(Creswel, 2017). Bu calismada, ilk6gretim matematik 6gretmen adaylarinin matematik okuryazarlik 6z
yeterlilik inang diizeyi ile TYT matematik basarisi arasindaki iliski incelenmistir.

Calisma Grubu

Bu arastirmanin calisma evreni Istanbul ilinde 2023-2024 egitim 63retim yilinda tiniversitelerde egitim
alan 1. sif ilkogretim matematik o63retmen adaylaridir. OSYM tarafindan 2023 yilinda yapilan Temel
Yeterlilik Sinavina iliskin bilgiler alinacag icin ¢alisma evreninde ilkégretim matematik 63retmen adaylarinin
1. simf olmasi Snemlidir. Calisma grubunun belirlenmesinde rastgele Grnekleme yontemi miimkiin
olmadigindan ulasilabilir Srnekleme yontemi ile 6rneklem secilmistir. Ulasilabilir érnekleme yontemi, calisma
grubunun erisilebilirligin maddi olarak daha uygun oldugu 6rmekleme yéntemidir (Creswell, 2017). Calisma
grubunun segilmesinde rastgele ornekleme yontemi se¢ilmesi milmkiin olmasa da arastirma yapilacak
tniversitelerin hem devlet {iniversitesi olmasina hem de finiversitede okuyan Ggrencilerin demografik
ozelliklerinin ¢alisma evrenin temsil edebilmesi dikkate alinmustir. Orneklem biiyiikliigii calismanin
istatistiksel olarak anlaml bir genellemeye ulasabilmesi icin énem arz etmektedir. Ornekleme bityiikliigiiniin
belirlenmesi igin éncelikle ¢aligma evreninin sayisina ulasilmstir. Istanbul calisma evreninde yaklasik olarak
600 1. smuf ilkogretim matematik 6gretmen adayi olduguna YOK’iin veri tabamindan ulasilmustir. Bu
kapsamda 6rneklem biiyiklugi Bliylikoztirk vd. (2021)in belirttigi sekilde evrenin biiyiikligiine gore
vaklasik olarak 120 olarak belirlenmistir. Ayrica Creswell de (2017) korelasyonel arastirmalarda Srnekleme
bliytikliigiintin 30 olmasini uygun gérmiistiir. Dolayisiyla yaklasik olarak 120 ilkégretim matematik §gretmen
adayindan veri toplanmasi hedeflenmistir ancak 95 Ggretmen adayma ulagilabilmistir. Bu ¢alisma grubu
demografik &zelliklerinden ve erisilebilirliklerinden dolayr Marmara Universitesi, Istanbul Medeniyet
Universitesi ve Yildiz Teknik Universitesindeki 1. sinif ilkégretim matematik &gretmen adaylar olarak
belirlenmistir. Tablo 1, Tablo 2 ve Tablo 3’de ¢alisma grubunun demografik 6zellikleri sunulmaktadir.

Tablo 1

Calisma Grubunun Yagadig Iller

Yasadign 11 f %

Adana 2 %2,10
Adiyaman 1 %1,05
Adn 1 %1,05
Aksaray 1 %1,05
Ankara 2 %2,10
Aydmm 2 %2,10
Balikesir 2 %2,10
Batman 1 %1,05
Bingil 1 901,05
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Tablo 1 (Devam)

Yasadigi 11 f %
Bitlis 1 %1,05
Burdur 2 %2,10
Bursa 3 %3,15
Diyarbakir 2 %2,10
Diizce 2 %2,10
Erzurum 1 %1,05
Gaziantep 2 %2,10
Giimiishane 1 %1,05
Istanbul 32 %33,68
Kahramanmaras 4 %4,21
Kastamonu 1 %1,05
Kocaeli 4 %4,21
Konya 2 %2,10
Kiitahya 2 22,10
Malatya 1 %1,05
Manisa 3 %3,15
Mardin 3 %3,15
Nigde 1 %1,05

Tablo 1 incelendiginde katilimcilarin geldigi illerin cesitli oldugu gérilmekte ve dgretmen adaylari
farkli illerde yasadigindan dolayi verilerin Tiirkiye’yi temsil etmekte oldugu sdylenebilmektedir.

Tablo 2

Calisma Grubunun Cinsivetleri

Cinsiyet f %
Erkek 17 %17,89
Kiz 78 282,10

Tablo 2 incelendiginde katilimcilarin cinsiyetlerine gore kiz 6gretmen adayinin daha yogunlukta oldugu
bir veri grubu ortaya ¢ciknustir. Yiksekdgretim program atlasi incelendiginde ise kizlarin bu béliimde okuma
oraninin erkeklere gore daha yiiksek oldugu goriilmektedir. Bu kapsamda veri alinan grubun cinsiyet
ozellikleri de Tiirkiye’de bulunan 6gretmen adaylarinin &zelliklerini yansitmaktadir.

Tablo 3

Calisma Grubunun Mezun Oldugu Lise Tiirleri

Mezun Olunan Lise Tiirii f %
Fen Lisesi 21 %22,1
Anadolu Lisesi 63 %066,3
Sosyal Bilimler Lisesi 2 %2,1
Agik Ogretim Lisesi 5 %35,3
Meslek Lisesi 1 %]I1,1
Ozel Okul 3 %3,2

Tablo 3 incelendiginde katilimcilarin farkli liselerden mezun Sgrencilerin olmasi demografik 6zellik
bakimindan cesitliligi desteklemektedir.
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Veri Toplama Araclan
Matematik Okuryazarhigr Oz-Yeterlilik Inang Olgegi

Ilkégretim matematik ¢gretmen adaylarinin matematik okuryazarlifina yénelik dz-yeterlik inanclarimi
dlemek amaciyla, Ozgen ve Bindak (2008) tarafindan gelistirilen “Matematiksel Okuryazarhk Oz-Yeterlik
Algist Olcegi” kullamlmugtir. Bu élgek “Giinlitk hayattaki bir problemin ¢oziimiinde herhangi bir acidan
yeterlilige karar verebiliyorum.” Matematik okuryazarlik 6z yeterlilik inancini 6l¢en ifadelerden olusmaktadir.
Besli likert tipinde hazirlanmig olan bu &lcek, 4’1t olumsuz olmak tizere toplam 25 maddeden olusmaktadir.
Olgek maddeleri, 'Tamamen Katiliyorum' seceneginden 'Hi¢ Katilmiyorum' segenegine kadar siralannustir.
Olgekten alinabilecek puanlar 25 ile 125 arasinda degismekte olup, daha yilksek puanlar, matematik
okuryazarligi 6z-yeterlik inancinin daha yiiksek oldugunu ifade etmektedir. Yapilan faktdr analizi, dlcek
maddelerinin 1. faktér yiik degerlerinin yeterince yiiksek oldugunu ve tek faktériin toplam varyansin
%42,85’ini acikladigini ortaya koymustur. Giivenirlik analizinde, madde-toplam puan korelasyonlarinin 0,48
ile 0,75 arasinda degistigi ve &lcegin Cronbach alfa giivenirlik katsayisinin 0,94 oldugu tespit edilmistir.
Olcegin kullammu i¢in gelistiricilerinden gerekli izin alinmistir.

Kisisel Bilgi Formu

Ilkégretim matematik 6gretmen adaylarinin OSYM tarafindan yapilan Temel Yeterlilik Testindeki
matematik dersi dogru-yanlis sayilarn ve demografik ozellikleri bilgisinin alinmasi icin sorumlu arastirmaci
tarafindan hazirlanan “Kisisel Bilgi Formu” kullamilmistir. Adi gecen formda ilkégretim matematik 6gretmen
adayina cinsiyet, ailesinin yasadigi yer demografik ézellikleri, mezun oldugu lise tiirii ve OSYM tarafindan
vapilan Temel Yeterlilik testindeki matematik boliimiine iliskin TYT ve YKS puanlari sorulmustur. TYT 2023
matematik sorularindan problem temelli bir soru sekil 1°de érnek olarak verilmektedir.

19. Bir kahve makinesi, bardak koyma haznesine
yerlestirilen bardagin uzunlugunu algilamaktadir.
Bu kahve makinesinin ¢alisabilmesi igin kahve haznesi
ile bardagin en st kismi arasindaki mesafenin, sekilde
gosterildigi gibi en az 11,5 cm ve en fazla 12,4 cm
olmasi gerekmektedir.

en fazla 12,4 em

]V enaz 11,5em

Bu kahve makinesinin bardak koyma haznesine
14,5 cm uzunlugunda bir bardak yerlegtirildiginde
makine galigmakta, 15,2 cm uzunlugunda bir bardak
yerlestirildiginde ise makine ¢alismamaktadif.

Buna gére, bu kahve makinesinin bardak koyma
haznesine

l. 14,2em
1. 14,4 cm
11I.14,6 cm

uzunlugundaki bardaklardan hangileri
yerlestirildiginde makine kesinlikle cahgir?
A) Yalmz | B) Yalniz Il C) Yalmz It

D)lvell E) live Il

Sekil 1. TYT matematik sorusu (2023)
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Verilerin Toplanmasi ve Analizi

Veriler Ozgen ve Bindak (2008) tarafindan gelistirilen “Matematik Okuryazarlik Oz-Yeterlilik Olcegi”
ve sorumlu arastirmaci tarafindan hazirlanan “Kisisel Bilgi Formu” ile toplanmustir. Verilerin toplanirken
herhangi bir zorunluluk olusturulmadan géniillii bir sekilde katilmalart saglanmustir. Uc farkli devlet
iiniversitesinden toplam 95 63retmen adayindan veri toplanmstir. Ogretmen adaylarinin tamaminin verileri
dogru sekilde verdigi varsayilmistir. 95 6gretmen adayindan alinan verilerin tamami verilerin analizinde
kullanilmustir. Veriler toplanmadan 8nce Marmara Universitesi Egitim Bilimleri Enstitiisii Arastirma ve Yayin
Etik Kurulundan 16.01.2024 tarihinde 7111705 sayili etik kurul onayr alinmustir. Katihimeilardan goniillia
onam formu ile veriler tamamen goniilliilitk esasina uygun olarak toplanmustir.

Veriler analiz edilirken istatistiksel analizler kullamlmistir. Birinci ve ikinci problem sorusunun
cevabina ulasmak i¢cin matematiksel okuryazarlik 6z-yeterlilik inanc diizeyleri ve TYT matematik basarilarinin
tespitinde betimsel istatistik kullanilmistir. TYT matematik netleri 1-10 (¢ok k&ti), 11-20 (koti), 21-30
(ortalama), 31-40 (iyi) olacak sekilde gruplandinlmistir. Matematik okuryazarlik 6z-yeterlilik inang¢ diizeyleri
ise 25.00-58.3 arasindaki ortalama degerlerin “Diisiik”, 58.4-91.7 “Orta” ve 91.8-125 arasindakilerin
“Yiiksek” diizeyde gruplandinlmstir. Ugiincii problem sorusunun cevabina ulasmak icin éncelikle verilerin
normal dagilip dagilmadigina Kolmogorov-Smirnov testi ile bakilmustir. Veriler normal dagildigindan
matematik okuryazarlik o6z-yeterlilik inanc diizeyi ile TYT matematik basarilari arasindaki iliskinin
hesaplanmasinda Pearson korelasyon kat sayisi analizi kullanilmustir.

Varsayunlar ve Sitmrhhklar

Bu caligmanin bazi varsayimlari bulunmaktadir. Tlk olarak, katilimeilarin matematik okuryazarligi 6z-
yeterlilik inang¢lar1 ve smav basari diizeyleri ile ilgili durtist ve dogru yanitlar verecekleri varsayilmaktadir.
Ayrica, matematik okuryazarligi 6z-yeterlilik inanclar1 ve matematik basari diizeylerini 6l¢mek icin kullanilan
TYT matematik testinin gecerlik ve glivenilirligi kabul edilmektedir. Calismanin bazi sinirhiliklart da
mevcuttur. Ilk olarak, érneklem sadece belirli ilkenin gretmen adaylar ile sinirlidir, bu nedenle bulgularin
farkli egitim sistemlerine sahip lilkelerde genellenemeyebilir. yrica, veri toplama siireci katilimeilarin 6z-
degerlendirmelerine dayandif: icin, yanitlarin ényargili veya subjektif olma ihtimali bulunmaktadir.

BULGULAR

Arastirmada ilk olarak dgretmen adaylarinin Temel Yeterlilik Testi matematik basarilarinin betimsel
istatistik bulgularina yer verilmistir. Betimsel istatistik ile ilgili bulgular Tablo 4°de sunulmustur.

Tablo 4

Ogretimen Adaylarimin TYT Matematik Basarilarina Hiskin Betimsel Istatistik Sonuglart

Degisken N X SD Max Min
TYT Matematik Netleri 95 27,16 4,52 40 16

Tablo 4. Incelendiginde 40 sorunun yer aldigi bir sinavda ilkgretim matematik 6gretmen adaylarinin
en fazla yaptiklar net 40, en az yaptiklar net ise 16’dir. Bu netlerden elde edilen ortalama (X=27,1605)
ortalama bir degerdir. TYT matematik netleri 1-13,3(koti), 13,4-26,7(ortalama), 26,8-40 (iyi) olacak sekilde
gruplandirilmistir. Bu kapsamda ilkdgretim matematik 6gretmen adaylarinin TY T matematik basarilarinin iyi
oldugu sonucuna ulasilabilir.

Aragtirmada ikinci olarak §@retmen adaylarimn Matematik Okuryazarlik Oz-Yeterlilik Slgegi araciliyla

toplanan verilerin betimsel istatistik bulgularina yer verilmistir. Betimsel istatistik ile ilgili bulgular Tablo 5°de
sunulmustur.
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Tablo 5§

Ogretinen Adaylarimn Matematik Okuryazarlik Oz-Yeterlilik Olcegine Iliskin Betimsel Istatistik Sonuclart

Degisken N X SD Max Min
Matematik Okuryazarhik Oz-Yeterliligi 95 91,48 12,16 122 65

Betimsel istatistik sonuclarina gore ilkdgretim matematik &3retmen adaylarinin matematik
okuryazarlik 6z-yeterlilikleri X=91.48 oldugu tespit edilmistir. Matematik okuryazarlik 6z-yeterliligi 25-58,3
(dustik), 58,4-91,7 (orta), 91,8-125 (yiiksek) olacak sekilde gruplandinlmistir. Betimsel analiz sonuglarina
gore ilkGgretim matematik 6gretmen adaylarinin orta diizeyde matematik okuryazarlik 6z-yeterlilik inancina
sahip oldugu séylenebilmektedir.

Arastirmanin fictincli bulgusu 6gretmen adaylarinin matematik okuryazarlik 6z-yeterlilik diizeyleri ile
TYT matematik basarilar1 arasindaki iliskinin analizinden olusmaktadir. Bu bulgu icin dncelikle verilerin
normal dagilip dagilmadigi Kolmogorov-Smirnov testi ile analiz edilmistir. Test sonucunda verilerin normal
dagildig1 goriilmiistiir. Veriler normal dagildigindan Pearson korelasyon kat sayisi ile analiz yapilmustir.
Korelasyon analizine iliskin bulgular Tablo 6’da sunulmustur.

Tablo 6

Ogretmen Adaylarinn Matematik Oluryazarhk Oz-Yeterlilik Diizeyleri ile TYT Matematik Basarilar:
Arasindaki [liskinin Korelasyon Analizi

Degiskenler Matematik Okuryazarhk Oz- TYT Matematik
Yeterlilik Diizeyi Neti
Matematik Okuryazarlik Oz- 1 0,22%
Yeterlilik Diizeyi
TYT Matematik Neti - 1

n=95, *p<0,05

Ilk&gretim matematik Sgretmen adaylarmin matematik okuryazarlik dz-yeterlilik inan¢ diizeyleri ile
TYT matematik basar: diizeyleri arasindaki iliskiye bakildiginda olumlu yénde diistik diizey bir iliski (r=0,23;
p<0.05) oldugu goriilmektedir.

SONUC VE TARTISMA

Arastirmada ilkdgretim matematik 6gretmen adaylarinin Temel Yeterlilik Testi (TYT) matematik
basarilari, matematik okuryazarlik o6z-yeterlilik inang diizeyleri ve bu iki degisken arasindaki iligki
incelenmistir. Arastirmada 6gretmen adaylarinin TYT matematik netlerinin ortalamasi (X = 27,16), genel
olarak iyi dlizeyde bir basariy1 isaret etmektedir. Adaylarin 40 sorudan en fazla 40, en az 16 net yaptigi
gozlemlenmistir. Basar1 diizeyleri kétii (1-13,3), orta (13,4-26,7) ve iyi (26,8-40) olarak gruplandirildiginda,
dgretmen adaylarinin biiyiik bir cogunlugunun iyi bir basar diizeyine sahip oldugu sdylenebilir. Sonug olarak,
dgretmen adaylarinin genel olarak iyi bir basar1 diizeyine sahip olmalari, onlarin matematiksel temel bilgi ve
becerilerde yeterli bir altyapiya sahip olduklarin1 dogrulamaktadir. Ancak, tam puana ulasan aday sayisinin az
olmasi, egitimdeki eksikliklerin belirlenmesi ve bu eksikliklerin giderilmesi icin daha kapsamli bir analiz
yapma gerekliligini ortaya koymaktadir.

Arastirma bulgularina gore, 6gretmen adaylarinin matematik okuryazarlik 6z-yeterlilik diizeylerinin
ortalamasi (X=91.48) orta diizeyde olarak degerlendirilmistir. Oz-yeterlilik diizeyleri diisiik (25-58,3), orta
(58,4-91,7) ve yiiksek (91,8-125) olarak siniflandinldiginda, adaylann biiyiik bir kisminin 6z-yeterlilik
inanclarmin orta diizeyde oldugu goriilmiistiir. Bu sonug, adaylarin matematik okuryazarhigina iliskin 6z-
yeterlik inanclariin yiiksek olmadifini, ancak temel yeterliliklere iliskin bir farkindalifa sahip olduklarim
gostermektedir. Ancak ilkogretim matematik oOgretmen adaylarinin matematik okuryazarlik o6z-yeterlik
inancimun yiitksek olmasi beklenmektedir. Matematik okuryazarliginin, matematiksel problemleri ¢dzme,
yorumlama ve matematigi gercek hayatla iliskilendirme becerilerini icerdigi diistiniildigtinde, bu alandaki 6z-
yeterlilik diizeylerinin artirtlmasinin, gretmen adaylarinin hem mesleki basarilari hem de smuf ortamindaki
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performanslart iizerinde olumlu etkiler yaratabilecedi degerlendirilmektedir. Tekin ve Tekin (2004)
calismalarinda matematik 6gretmen adaylarinin matematik okuryazarhklarini orta diizeyde bulmuslardir.
Ozgen (2015) calismasinda, ilkgretim matematik Sgretmen adaylarinin matematik okuryazarh@ 6z-yeterlik
inanclarmin genellikle orta diizeyde oldugunu bulmustur. Calismanin bulgular bu calismalarla rtismektedir.
Fakat Yenilmez ve Turgut (2012), Giines ve Gokcek (2013), Dinger vd. (2016), Aydin vd. (2020) tarafindan
yapilan ¢alismalar ile értiismemektedir. Bu ¢alismalarda 6gretmen adaylarinin matematik okuryazarliklar ve
oz-yeterlilik inan¢ diizeyleri ortalamanin tizerinde ¢ikmistir. Bunun sebebi arastirmanin arastirma sorusu
geregi yalmizca birinci sumuf 6g3retmen adaylarindan veri toplanmis olmasi olabilir. Zehir ve Zehir (2016)
calismalarinda 4. Siuf dgretmen adaylarinin matematik okuryazarlik &z-yeterlilik algisinin daha yitksek
oldugunu belirtmislerdir.

Arastirmada, TYT matematik basarilan ile matematik okuryazarlik 6z-yeterlilik diizeyleri arasinda
olumlu yonde disik diizeyde (r=0,22, p<0.05) bir iliski bulunmustur. Bu sonug arastirmanin planlanmasinda
beklenen bir sonugtur. Zehir ve Zehir (2016) tarafindan yapilan ¢alismada da OSS (OSYM tarafindan gegmis
yillarda yapilan tiniversite giris sinavi) puanlari ile anlaml bir iliski bulunmamistir. Sinavda yliksek basari
gOsteren §grencilerin matematik okuryazarlik 6z-yeterlilik diizeylerinin diisiik diizeyde bir iliski g&stermesi,
smavin niteligi ve kapsamiyla iliskilendirilebilir. TYT matematik sinavinin gerekli bilgi ve becerileri &lcen bir
sinav olmadigi diisiinillmektedir. Oyle ki, bu sinavda basarili olan dgrencilerin matematik basarist ile
matematik okuryazarlik 6z-yeterlilik inanclari arasinda diisiik diizey bir iliski cikmustir.

Matematik okuryazarligini Slcen becerilerin, gercek hayatla iliskilendirilebilen problem ¢dzme ve
elestirel diisiinme gibi iist diizey bilissel stiregleri icermektedir, ancak standart sinavlarin bu siirecleri yeterince
degerlendiremedigi diisiiniilmektedir. Bu durum, TYT matematik simavinin kapsam gecerliligi acisindan ele
alinmas: gerektigini gostermektedir. TYT matematik basarilarinin matematik okuryazarlifi 6z-yeterlilik
inanclartyla diisitk diizeyde iliski gdstermesi, sinavin gercek hayatla iliskili matematiksel problemleri ¢dzme,
yorumlama ve analiz etme becerilerini dl¢cmedeki yetersizlifinden kaynaklanabilir. PISA gibi uluslararas:
diizeyde smavlarinin, matematik okuryazarligimi1 gercek hayat problemleri baglaminda 6l¢meye odaklanirken,
ulusal sinavlarin genellikle bilgi ve islem odaklidir.

ONERILER

Bu calismanin sonuglarina gore arastirma alanina ve uygulama alanina yonelik oneriler verilebilir.
Uygulama alanina yonelik dneriler su sekilde siralanabilir: Ogretmen adaylarinin matematik okuryazarlik 6z-
yeterliklerini gelistirmek amaciyla egitim programlarinda uygulama temelli etkinliklere daha fazla yer
verilmelidir. Bu etkinlikler, adaylarin matematiksel kavramlari ger¢ek hayatla iliskilendirme, problem ¢dzme
ve yorumlama becerilerini desteklemeye odaklanmalidir. Ayrica, TYT matematik sinavinin kapsam ve niteligi
veniden degerlendirilmeli ve yalmizca islem becerilerini degil, matematik okuryazarlifi, matematiksel
diistinme, yorumlama ve elestirel diistinme gibi {ist diizey bilissel siirecleri lcen sorularin orani artirilmalidir.
Bunun yani sira, 63retmen egitim programlarina 6z-yeterlik artirict ve matematik okuryazarligini destekleyici
modiiller eklenerek adaylara PISA gibi uluslararasi sinavlarda kullanilan matematik odakli sorular {izerinde
calisma firsatlar1 sunulabilir. Egitim stirecinde teorik bilgilerin uygulamalarla desteklendigi biitiinciil bir
yaklasim benimsenmeli, adaylarin problem ¢6zme ve analitik diisiinme becerilerini gelistirecek etkinliklere
oncelik verilmelidir. Arastirma alanina yonelik oneriler su sekilde siralanabilir: Ayni érneklemin mezun
olmadan &nce matematik okuryazarlik 6z yeterlik inanci dlciiliip degisim gozlenebilir, 6gretmen adaylarinin
matematik okuryazarliklarini artiracak tasarim tabanli arastirmalar yapilabilir, nitel arastirma verileri ile bu
¢alismanin bulgular desteklenebilir.
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INTRODUCTION

One of the primary objectives of mathematics education aims to equip individuals with the ability to
solve problems encountered in daily life. The mathematics curriculum outlines the expected characteristics of
students as follows: "producing knowledge, using it effectively in daily life, demonstrating problem-solving,
critical thinking, and communication skills, being entrepreneurial, establishing empathy, and contributing to
the society and culture in which they live" (Ministry of National Education [MoNE], 2024). The Turkish
Century Education Model also highlights the significance of literacy skills broadly, with a particular emphasis
on mathematical literacy (MoNE, 2024). The Organization for Economic Co-operation and Development
(OECD, 2016) emphasizes that mathematics education should enable individuals to recognize the role of
mathematics in real life and to develop purposeful, critical, and deep thinking skills. In the 21st century,
mathematical competence requires mastering mathematical concepts and applying this knowledge to real-life
problems and generating new knowledge from existing mathematical understanding (Erdogan & Arslan,
2023). Despite the mathematics education provided in schools, students often question its real-life applications.
Teachers frequently encounter the question, "Where will I use mathematics?" in the classroom. This reflects
the necessity of establishing a stronger connection between mathematical concepts and real-world contexts.

Mathematics teachers often struggle to establish connections between mathematical concepts and real-
life contexts in the classroom (Bozkurt, 2019). While we can answer students' questions about the real-world
relevance of mathematics, our teaching practices fail to integrate this perception effectively. The disconnection
between real-life professions and the mathematics taught in schools remains a significant issue in mathematics
education (Altun & Bozkurt, 2017). Addressing this issue requires ensuring that individuals acquire
mathematical knowledge and fostering their mathematical literacy. In this context, mathematical literacy,
defined as the ability to apply mathematical knowledge to real-life situations, has gained increasing
importance. Consequently, enhancing mathematical literacy has become a central focus of mathematics
education (Altun & Bozkurt, 2017). In line with this, the primary mathematics curriculum places significant
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emphasis on developing students' mathematical literacy (Albayrak et al., 2023). With the growing importance
of mathematical literacy, many countries have started to adopt PISA assessments, whose primary focus is
mathematical literacy, as a resource in their education systems’ development and planning processes
(Breakspear, 2012). PISA assessments measure the mathematics and science literacy levels and language skills
of primary school students. When the results are analyzed, Tiirkiye ranks 34th among 81 countries in PISA
(2022). In this context, that there is a deficiency in students' critical and analytical thinking about a problem,
reaching the result of the problem, and transferring the problem situation to daily life; that is, individuals are
not sufficiently mathematically literate.

Deng and Gopinathan (2016) stated that a "reference society" is formed based on the results of
international assessments such as PISA and TIMSS. It is commonly believed that a country’s ranking in PISA
is commonly believed to be with the quality of its education system. Given the significance of mathematical
literacy and success in PISA, educational policymakers have a widespread consensus that measures should be
taken to address Tirkiye’s low performance in PISA (2022). The root cause of educational underperformance
in developing or underdeveloped countries is often attributed to the insufficient development of human
resources (Ersoy, 1997). Therefore, identifying the factors contributing to low mathematical literacy and
implementing necessary improvements are crucial. One potential reason for Tiirkiye’s weak performance in
PISA is the inadequate mathematical literacy of teachers (Aydin et al., 2020). An et al. (2004) emphasize that
teacher quality is one of the most significant factors influencing student performance in international
assessments. Comparing teachers' professional knowledge and skills with international standards is essential
to improve educational outcomes. The TEDS-M (Teacher Education and Development Study in Mathematics),
an international comparative study conducted in 2008, examined the education and development of pre-service
mathematics teachers. The findings revealed a strong correlation between countries’ performance in TIMSS
and PISA and the quality of their mathematics teacher education programs (Tatto et al., 2008). If mathematics
teachers, who play a critical role in mathematics education, do not possess an adequate level of mathematical
literacy, it is unlikely that the broader society will achieve mathematical literacy. Consequently, teachers may
struggle to establish connections between mathematics and real-life applications, perpetuating one of the
fundamental challenges in mathematics education. Therefore, we should address the critical issue of
mathematics teachers' mathematical literacy levels.

Mathematics is an integral part of everyday life. Individuals within society should develop
mathematical competence, recognize its impact on human life, and take advantage of the opportunities it
provides for creative thinking (Ersoy, 1997). Therefore, they must not only acquire mathematical knowledge
but also be able to apply it effectively in daily life. These competencies should be fostered in students from an
early age. Elementary mathematics teachers play a crucial role in shaping students' mathematical development
as they introduce fundamental mathematical knowledge and skills in primary education. Consequently,
elementary mathematics teachers should possess a high level of mathematical literacy and strong mathematical
literacy self-efficacy to enhance students’ mathematical literacy. Students development of mathematical
literacy in students is directly linked to teachers’ own mathematical literacy levels (Altintas et al., 2012).

Mathematics teachers' beliefs have a significant impact on students' mathematical achievement.
Philipp (2007) states that teachers’ beliefs and emotions shape their teaching styles, thereby influencing
students’ learning experiences. Teachers' self-efficacy beliefs play a crucial role in developing mathematical
thinking and pedagogical skills (Schoenfeld, 2016). For pre-service teachers, developing awareness of
mathematical literacy and strengthening their self-efficacy beliefs is essential, as these competencies will
significantly contribute to students' mathematical literacy once they enter the teaching profession (Ozgen &
Bindak, 2008). Self-efficacy refers to an individual’s belief in their ability to successfully perform a specific
task (Pajares & Miller, 1994). These beliefs serve as a key source of motivation for students in solving
mathematical problems (Schunk, 1991). Bandura (1997) extensively examined the critical role of self-efficacy
in achieving success, highlighting its profound effects on education. Tt is widely emphasized that teachers
should possess strong perceptions of literacy and self-efficacy (Aydin et al., 2020). Developing any skill
necessitates individuals believing in their competence in that area. Furthermore, previous success in a
particular field positively influences the development of self-efficacy beliefs in that domain (Aydm et al.,
2011).

As in other professions, primary school mathematics teachers in Tiirkiye are selected through the
Higher Education Institutions Selection Examination (YKS), administered by the Student Selection and
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Placement Centre (OSYM). This exam consists of the Basic Proficiency Test (TYT) and the Field Proficiency
Test (AYT). Based on an analysis of the test's parts, it seems that questions testing mathematical literacy should
be added to the math part of the TYT to improve the selection process for people who want to become math
teachers. A review of the mathematics questions in the TYT exam indicates that they primarily consist of
complex problems aligned with the "new generation question" format. However, these questions do not appear
to comprehensively assess mathematical literacy. The TYT exam’s ability to predict mathematical literacy is
questionable. Moreover, the nationwide average score in the mathematics section of the 2023 TYT
examination was 8 out of 40, raising concerns about the exam's effectiveness. Possible reasons for this low
performance include the exam’s inability to adequately measure the intended skills due to the complexity of
its questions, students’ insufficient mathematical knowledge, or their inability to apply existing mathematical
knowledge effectively. The National Council of Teachers of Mathematics (NCTM) (2014) asserts that math
teachers should have more than just academic knowledge. They should also have mathematical literacy, which
includes problem-solving, interpretation, and mathematical reasoning skills. Given that mathematics teachers
play a crucial role in fostering mathematical literacy in society, it is argued that their own mathematical literacy
skills should be assessed during the selection process (Demir & Altun, 2018). Investigating the relationship
between mathematics teachers’ achievement in the TYT exam and their self-efficacy perceptions regarding
mathematical literacy remains an critical study area.

Mathematics Literacy

Mathematical literacy is the skill of understanding and using mathematical information in everyday
life so that people can be fully involved in many activities within their own culture and society (Hoogland,
2003). In its reports from 1999, 2003, 2006, and 2009, the OECD defined mathematical literacy as being able
to recognize how math is used in real life, make informed decisions based on mathematical knowledge in a
constructive, associative, and reflective way, and to use math in everyday life. In subsequent years, the OECD
(2013; 2016) expanded this definition, characterizing mathematical literacy as an individual’s ability to
express, apply, and interpret mathematics in diverse real-life contexts. In the new definition, mathematical
literacy is emphasized as having strong mathematical reasoning skills, knowing both concepts and procedures,
being able to use mathematical tools, and demonstrating predictive and forecasting abilities. Beyond the
OECD’s framework, various definitions of mathematical literacy exist in the literature. For instance, Ersoy
(1997) describes mathematical literacy as the ability to recognize how mathematics is utilized in real life and
to apply mathematical knowledge in problem-solving and addressing practical needs.

Ensuring that individuals acquire sufficient mathematical knowledge and skills is crucial to fostering
mathematical literacy (Altintas et al., 2012). Altun and Bozkurt (2017) identified key components of
mathematical literacy as (i) performing algorithmic operations, (ii) mastering diverse mathematical content,
(iii) making mathematical inferences, (iv) formulating and interpreting mathematical propositions, (V)
translating real-life situations into mathematical expressions, and (vi) interpreting mathematical
representations in real-life contexts. Bilge¢ (2022) also notes that mathematical literacy includes basic math
skills like communication, representation, reasoning, negotiation, problem-solving strategies, mathematical
language proficiency, and the right use of mathematical tools. Considering these various definitions,
mathematical literacy extends beyond mere computational ability; it involves analytical and critical thinking
skills essential for problem-solving. It is closely related to the ability to apply mathematical knowledge in
different contexts, emphasizing the importance of establishing connections between mathematical concepts
and real-life applications. Strengthening these connections enables individuals to develop more effective
problem-solving strategies and enhances their capacity to approach challenges using mathematical reasoning.

Literature Review

A review of studies originating Tiirkiye in the YOK Thesis, Google Scholar, and DergiPark databases
reveals numerous investigations into the mathematical literacy levels and mathematical literacy self-efficacy
beliefs of mathematics teachers and pre-service mathematics teachers. Tekin and Tekin (2004) examined the
mathematical literacy levels of prospective mathematics teachers, while Ozgen and Kutluca (2013) explored
their perspectives on the concept of mathematical literacy, its significance, and its development. Similarly,
Giines and Gokeek (2013) analyzed the mathematical literacy levels of pre-service teachers in elementary
science, mathematics, and classroom teaching departments. Several studies have focused on mathematical
literacy self-efficacy beliefs. For instance, Yenilmez and Ata (2013) assessed the impact of an elective
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mathematical literacy course on pre-service teachers' self-efficacy levels. Ozgen (2015) investigated self-
efficacy beliefs about gender and academic achievement, while Aydin et al. (2020) examined the role of gender
and parental education levels. Kabael and Barak (2016) studied the progression of mathematical literacy skills
throughout undergraduate education. Further, Dincer et al. (2016) explored the relationship between pre-
service mathematics teachers' mathematical literacy self-efficacy beliefs, efficacy beliefs toward mathematics
teaching, and variables, such as gender, grade level, and high school background. Zehir and Zehir (2016)
evaluated self-efficacy beliefs in relation to gender, grade level, high school background, GPA, undergraduate
placement scores. and parental education level. Ozgen et al. (2018) also looked at the link between
mathematical literacy and problem-posing self-efficacy beliefs among math teachers who were already
working, considering factors like faculty type, professional experience, and school type. Tat (2018)
investigated the correlation between pre-service elementary mathematics teachers' mathematical literacy self-
efficacy beliefs and academic achievement while analyzing variations based on gender and grade level. Sahin
(2021) explored how mathematics teachers integrate the mathematical literacy education they received during
their undergraduate studies into their professional practices and ongoing development. Additionally, Yenilmez
and Turgut (2012) analyzed the mathematical literacy self-efficacy levels of prospective mathematics teachers,
and Unal and Cil (2021) examined the relationship between mathematics teaching self-efficacy beliefs,
mathematical literacy self-efficacy beliefs, and mathematical modeling self-efficacy beliefs among primary
and secondary school teachers. However, no study has been found that specifically investigates the relationship
between mathematical literacy self-efficacy beliefs of prospective elementary mathematics teachers and their
TYT mathematics achievement. While Zehir and Zehir (2016) considered undergraduate placement scores,
their study is not fully applicable to the current examination system. It therefore does not provide sufficient
insight into this specific research question.

Importance and Purpose of this Study

It is crucial for Tiirkiye, as a developing country, to establish a reference society by ensuring that
both elementary mathematics teachers and prospective teachers possess mathematical literacy and high levels
of mathematical literacy self-efficacy beliefs. Moreover, teachers’ self-efficacy beliefs are positively
correlated with students' mathematics achievement (Orman & Sevgi, 2022). In this regard, it is suggested
that mathematics literacy should be evaluated within the examination system (YKS) used for the placement of
teachers into their respective undergraduate programs. Mathematical literacy self-efficacy is a key determinant
in shaping an individual's mathematics literacy, as it is directly associated with achievement behavior (Schunk,
2003). The mathematics section of the TYT, a part of the YKS, is considered appropriate for assessing
mathematical literacy, as it includes skill-based questions designed to evaluate these competencies. By
incorporating mathematical literacy as a factor in the selection of prospective teachers, it is believed that they
will be able to enhance their existing skills during their undergraduate education. Therefore, a relationship is
expected between performance in the mathematics section of the TYT exam and mathematical literacy self-
efficacy beliefs. Given this context, the present study aims to explore the relationship between the mathematics
achievement of prospective elementary mathematics teachersin the TYT conducted by OSYM and
their mathematical literacy self-efficacy belief levels. The research questions guiding this study are as follows:

1. What are the mathematics achievement levels of pre-service elementary mathematics teachers in
the TYT conducted by OSYM?

2. What is the level of mathematical literacy self-efficacy beliefs among pre-service elementary
mathematics teachers?

3. Is there a relationship between mathematics achievement of pre-service elementary mathematics
teachers in the TYT and their mathematical literacy self-efficacy beliefs?
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METHOD

Research Design

In this study, the relationship survey design, a quantitative research method, was employed. Survey research
is a research approach that allows for the evaluation of individuals' attitudes, thoughts, and beliefs, explores
the relationships between variables, makes predictions for the future, and analyzes changes within different
subgroups through the use of effective measurement tools. In the correlation survey design, the relationship
between variables is examined using data collected from a sample that represents the broader population
(Buyiikoztirk et al.,, 2021). Studies investigating relationships between variables are often referred to as
correlational studies (Creswell, 2017). This study specifically focuses on examining the relationship between
the mathematical literacy self-efficacy belief levels of prospective elementary mathematics teachers and their
TYT mathematics achievement.

Sample

This study’s population comprised first-year prospective elementary mathematics teachers studying at
universities in Istanbul during the 2023-2024 academic year. Since data regarding the TYT administered by
OSYM in 2023 were collected, it was essential that the participants are first-year students. Given that random
sampling was not feasible for selecting the study group, the convenience sampling method was used. The
convenience sampling method involves selecting a sample based on its accessibility and the practical feasibility
of gathering participants (Creswell, 2017). Although random sampling could not be employed, it was
considered that the universities involved are state universities, and the demographic characteristics of the
students could adequately represent the broader study population. The sample size is critical for ensuring that
the study yields statistically significant results. To determine the sample size, the total number of first-year
prospective elementary mathematics teachers in Istanbul was first identified. According to data from the
Council of Higher Education, there are approximately 600 first-year elementary mathematics teacher
candidates in Istanbul. Based on the population size, the sample size was set at approximately 120, in line with
Bitylikéztiirk et al.'s (2021) recommendations. Additionally, Creswell (2017) suggests that a sample size of at
least 30 is suitable for correlational studies. As a result, data collection was initially aimed at reaching 120 pre-
service elementary mathematics teachers; however, 95 participants were ultimately included in the study. This
sample group was selected based on their demographic characteristics and accessibility, consisting of first-
year pre-service elementary mathematics teachers from Marmara University, Istanbul Medeniyet University,
and Yildiz Technical University. Tables 1, 2, and 3 provide a detailed overview of the demographic
characteristics of the study group.

As seen in Table 1, it was observed that participants came from various provinces, indicating diversity
in their backgrounds. Since teacher candidates resided in different provinces, it can be stated that the data
represent Tiirkiye as a whole.

Table 1

Provinces Where the Study Group Resides

Province f %

Adana 2 2,10%
Adiyaman 1 1,05%
Agn 1 1.05%
Aksaray 1 1,05%
Ankara 2 2,10%
Aydmn 2 2,10%
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Table 1 (Continued)

Province f %
Bahkesir 2 2,10%
Batman 1 1,05%
Bingil 1 1.05%
Bitlis 1 1.05%
Burdur 2 2.10%
Bursa 3 3,15%
Divarbakir 2 2,10%
Diizce 2 2.10%
Erzurum 1 1.05%
Gaziantep 2 2.10%
Giimiishane 1 1,05%
Istanbul 32 33,68%
Kahramanmaras 4 4.21%
Kastamonu 1 1.05%
Kocaeli 4 4.21%
Konya 2 2.10%
Kiitahya 2 2,10%
Malatya 1 1,05%
Manisa 3 3,15%
Mardin 3 3.15%
Nigde 1 1.05%

As seen in Table 2, the data group consisted predominantly of female teacher candidates. A review of
the Higher Education Program Atlas reveals that the proportion of females enrolled in this field is higher than
that of males. In this context, the gender characteristics of the study group also reflected the general
characteristics of teacher candidates in Tiirkiye.

Table 2

Genders of the Study Group

Gender f %
Male 17 17,89%
Female 78 82,10%

As seen in Table 3 below, the presence of students from different high school backgrounds supports
diversity in demographic characteristics
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Table 3

High School Types Graduated by the Study Group

High School Type f %
Science High School 21 22,1%
Anatolian High School 63 66,3%
Social Sciences High School 2 2,1%
Open Education High School 5 5,3%
Vocational High School 1 1,1%
Private School 3 3,2%

Data Collection Instruments
Mathematics Literacy Self-efficacy Belief Scale

The "Mathematical Literacy Self-Efficacy Perception Scale," developed by Ozgen and Bindak (2008),
was used to measure the self-efficacy beliefs of primary mathematics teacher candidates regarding
mathematical literacy. This scale includes statements that assess mathematical literacy self-efficacy, such as
"I can determine competence from any aspect in solving a problem in daily life." The scale is designed in a
five-point Likert format, comprising 25 items, including four negative statements. The items are ranked from
"Strongly Agree" to "Strongly Disagree." The possible scores range from 25 to 125, with higher scores
indicating higher self-efficacy beliefs in mathematical literacy. Factor analysis showed that the factor load
values of the items were sufficiently high and that a single factor explained 42.85% of the total variance.
Reliability analysis revealed that the item-total score correlations ranged between 0.48 and 0.75, and the
Cronbach's alpha reliability coefficient of the scale was 0.94. Necessary permissions were obtained from the
developers for the use of this scale.

Personal Information Form

A "Personal Information Form" designed by the responsible researcher was used to collect data on the
correct and incorrect answers in the mathematics section of the TYT administered by OSYM, and the
demographic characteristics of pre-service primary mathematics teachers. This form included questions about
the gender of candidates, the demographic characteristics of their family's place of residence, the type of high
school they graduated from, and their TYT and YKS scores in the mathematics section. An example of a
problem-based TYT mathematics question from 2023 is presented in Figure 1.
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19. Bir kahve makinesi, bardak koyma haznesine
bardagin
Bu kahve makinesinin caligabilmesi Igin kahve haznesi
ile bardagun en Ost kismi arasindaki mesafenin, gekilde
gosterildigi gibi en az 11,5 cm ve en fazla 12,4 cm
olmasi gerekmektedir.

enaz 115cm
en fazia 124 cm

Bu kahve makinesinin bardak koyma haznesine

14.5 cm bir bardak

makine caligmakia, 15.2 em uzunlugunda bir bardak
ise makine gahg:

Buna gére, bu kahve makinesinin bardak koyma
haznesine

I 142em
Il 14,4 em
11I. 14,6 cm

uzunlugundaki bardaklardan hangileri
yerlegtirildijinde makine kesinlikle galigir?
A) Yélz | B) Yalniz Il C) Yalnié It

D) lvell E) livelll

Figure 1. TYT Mathematics Question (2023)
Data Collection and Analysis

The data were collected using the "Mathematical Literacy Self-Efficacy Scale" developed by Ozgen and
Bindak (2008) and the "Personal Information Form" prepared by the responsible researcher. Participation was
voluntary and free from obligation. In this study, 95 teacher candidates from three different public universities
participated, and it was assumed that all provided accurate information. The entire dataset from these 95
candidates was used in the analysis. Before data collection, ethical approval was obtained from the Ethics
Comumittee of the Institute of Educational Sciences at Marmara University on January 16, 2024, under approval
number 7111705. Participants' data were collected entirely on a voluntary basis with an informed consent form.

Statistical analyses were used to analyze the data. Descriptive statistics analyses were conducted to
determine the mathematical literacy self-efficacy belief levels and TYT mathematics achievement scores to
answer the first and second research questions. TYT mathematics scores were categorized as 1-13.3 (poor),
13.4-26.7 (average), and 26.8—40 (good). Mathematical literacy self-efficacy belief levels were categorized as
25.00-58.3 (Low), 58.4-91.7 (Medium), and 91.8-125 (High). The Kolmogorov-Smirnov test was used to
answer the third research question to check whether the data were normally distributed. Since the data were
normally distributed, The Pearson correlation coefficient analysis was used to assess the relationship between
mathematical literacy self-efficacy belief levels and TYT mathematics achievement scores.

Assumptions and Limitations

This study is based on certain assumptions. First, it is assumed that participants provide honest and
accurate responses regarding their self-efficacy beliefs in mathematical literacy and exam performance levels.
Additionally, the validity and reliability of the TYT mathematics test used to measure mathematical literacy
self-efficacy beliefs and mathematical performance levels are assumed to be accepted. There are also some
limitations to this study. First, the sample was limited to teacher candidates from a specific country, so the
findings may not be generalizable to countries with different educational systems. Furthermore, since the data
collection process was based on participants’ self-assessments, potential biases or subjectivity in responses
cannot be ruled out.

FINDINGS

In this study, the first findings presented were the descriptive statistics regarding the mathematics
achievement of pre-service teachers in the TYT. The descriptive statistical findings are presented in Table 4.
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Table 4

Descriptive Statistical Results of Pre-service Teachers’ TYT Mathematics Achievement

Variable N X SD Max Min
TYT Mathematics Scores 95 27,16 4,52 40 16

According to the descriptive statistical results, in in a 40-question exam, the highest net score obtained
by pre-service elementary mathematics teachers was 40, while the lowest was 16. The mean score (X =27.16)
was considered an average value. TYT mathematics scores were categorized as 1-13.3 (poor), 13.4-26.7
(average), and 26.8-40 (good). Based on this classification, it can be concluded that the TYT mathematics
achievement of pre-service elementary mathematics teachers falls within the 'good' category.

Secondly, the descriptive statistical findings related to the data collected through the Mathematics
Literacy Self-efficacy Scale were examined. These findings are presented in Table 5.

Table 5

Descriptive Statistical Results of Pre-service Teachers’ Mathematics Literacy Self-Efficacy Scale

Variable N X SD Max Min
Mathematics Literacy Self-efficacy 95 91,48 12,16 122 65

According to the descriptive statistical results, the mathematics literacy self-efficacy level of pre-
service elementary mathematics teachers was X = 91.48. Mathematical literacy self-efficacy belief levels were
categorized as 25.00-58.3 (Low), 58.4-91.7 (Medium), and 91.8-125 (High). Based on the descriptive analysis
results, it can be stated that pre-service elementary mathematics teachers have a moderate level of self-efficacy
in mathematics literacy.

The third finding of this study consisted of the analysis of the relationship between pre-service
teachers' mathematics literacy self-efficacy levels and their TYT mathematics achievement. To analyze this,
the normality of the data distribution was tested using the Kolmogorov-Smirnov test, and it was determined
that the data followed a normal distribution. Since the data were normally distributed, Pearson’s correlation
coefficient was used for the analysis. The findings of the correlation analysis are presented in Table 6.

Table 6

Correlation Analysis of the Relationship Between Pre-service Teachers’ Mathematics Literacy Self-Efficacy
Levels and TYT Mathematics Achievement

Mathematics Literacy Self-efficacy TYT Mathematics

Variables Level Score
Mathematics Literacy Self-efficacy 1 0,22%*
Level
TYT Mathematics Score - 1

n=95, *p<0,05
According to the correlation analysis results, the relationship between pre-service elementary

mathematics teachers' mathematics literacy self-efficacy beliefs and their TYT mathematics achievement
levels, a low positive correlation (r=0.22; p<0.05) was found.
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CONCLUSION AND DISCUSSION

This study examines the relationship between pre-service elementary mathematics teachers'
performance in the TYT mathematics section and their mathematical literacy self-efficacy beliefs. The study
found that the average number of correct answers in the TYT mathematics section (X = 27.16) indicates a
generally good level of success. The candidates’ scores ranged from a minimum of 16 to a maximum of 40 out
of 40 questions. When categorized into low (1-13.3), moderate (13.4-26.7), and high (26.8-40) achievement
levels, most teacher candidates fell within the high-achievement range. This suggests that pre-service teachers
have a strong foundation in basic mathematical knowledge and skills. However, the low number of candidates
achieving a perfect score highlights the need for a more comprehensive analysis to identify and address gaps
in education.

Findings from the study indicate that the average level of mathematical literacy self-efficacy beliefs
among the teacher candidates was moderate (X = 91.48). When classified as low (25-58.3), moderate (58.4-
91.7), and high (91.8-125), most candidates fell into the moderate category. This suggests that while pre-
service teachers have a general awareness of their mathematical competencies, their self-efficacy beliefs in
mathematical literacy are not particularly high. However, pre-service elementary mathematics teachers are
expected to have high mathematical literacy self-efficacy beliefs. Given that mathematical literacy
encompasses problem-solving, interpretation, and the ability to relate mathematics to real-life situations,
enhancing self-efficacy in this domain could positively impact their professional success and classroom
performance. The results of this study align with previous research by Tekin and Tekin (2004) and Ozgen
(2015), who also found that pre-service elementary mathematics teachers generally have moderate levels of
mathematical literacy self-efficacy beliefs. However, these findings do not align with studies conducted by
Yenilmez and Turgut (2012), Giines and Gékeek (2013), Dincer et al. (2016), and Aydin et al. (2020), which
reported above-average levels of mathematical literacy and self-efficacy beliefs among teacher candidates. A
possible reason for this discrepancy could be attributed to the present study’s focus on data from first-year
students. Supporting this explanation, Zehir and Zehir (2016) found that fourth-year pre-service teachers had
higher mathematical literacy self-efficacy perceptions.

This study found a low but positive correlation between TYT mathematics performance and
mathematical literacy self-efficacy beliefs (r = 0.22, p < 0.05). This aligned with expectations outlined during
the study's planning phase. Similarly, Zehir and Zehir (2016) found no significant relationship between
previous university entrance exam (OSS) scores and mathematical literacy self-efficacy beliefs. The weak
correlation between high performance in the TYT mathematics section and mathematical literacy self-efficacy
beliefs could be attributed to the nature and scope of the exam. The TYT mathematics test is not necessarily
designed to measure the required competencies in mathematical literacy. The fact that students who perform
well on this exam show only a weak correlation with mathematical literacy self-efficacy suggests that the
exam’s content may not fully assess real-life mathematical problem-solving and interpretation skills.

Mathematical literacy involves high-level cognitive processes, such as real-world problem-solving and
critical thinking, which standardized exams may not adequately assess. This highlights the need to reevaluate
the confent validity of the TYT mathematics test. The weak correlation between TYT mathematics
performance and mathematical literacy self-efficacy beliefs suggests that the exam may not effectively
measure students’ ability to solve, interpret, and analyze real-life mathematical problems. Unlike international
assessments, such as PISA, which focus on evaluating mathematical literacy in real-world contexts, national
exams tend to be primarily emphasize procedural knowledge over real-world applications.

RECOMMENDATIONS

Based on the results of this study, recommendations can be made for both the research field and practical
applications. The recommendations for practical applications are as follows. To enhance pre-service teachers'
self-efficacy in mathematical literacy, more practice-based activities should be incorporated into education
programs. These activities should focus on supporting candidates in relating mathematical concepts to real-
life situations, problem-solving, and interpretation skills. Additionally, a revision of the TYT mathematics
exam’s scope and quality should be undertaken, and the proportion of questions assessing procedural skills
and higher-order cognitive processes (mathematical literacy, mathematical reasoning, interpretation, and
critical thinking) should be increased. Furthermore, self-efficacy-enhancing and mathematics literacy-
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supporting modules can be added to teacher education programs, providing candidates with opportunities to
work on math-focused questions used in international exams, such as PISA. A holistic approach should be
adopted in the education process, where theoretical knowledge is reinforced with practical applications, and
priority should be given to activities that develop candidates' problem-solving and analytical thinking skills.
The recommendations for the research field are as follows. The mathematical literacy self-efficacy beliefs of
the same sample should be longitudinally to track changes, design-based research can be conducted to enhance
pre-service teachers' mathematical literacy, and qualitative research data can be used to support the findings
of this study.

207



Trakya Journal of Education, 15(Special Issue) 2025, 184-210

REFERENCES

Albayrak, H. B., Tarim, K., & Baypinar, K. (2023). Investigation of mathematical literacy self-efficacy
perceptions and mathematical literacy achievement of gifted students. Trakva Jowrnal of
Education, 13(1), 115-127. https://doi.org/10.24315/tred.1012064

Altun, M., & Bozkurt, I. (2017). A New classification proposal for mathematical literacy problems. Education
and Science. 42(190), 171-188. http://dx.dot.org/10.15390/EB.2017.6916

Altintas, E., Ozdemir, A. S., & Kerpic. A. (2012). Ogretmen adaylarinin matematik okuryazarligi 6z-yeterlik
algilarinin béliimlere gore karsilastirilmasi. Trakya University Journal of Education, 2(2), 26-34.

An, S.,Kulm, G., & Wu, Z. (2004). The pedagogical content knowledge of middle school mathematics teachers
in China and the U.S. Journal of Mathematics Teacher Education, 7(2), 145-172.
https://doi.org/10.1023/B:JMTE.0000021943.35739.1¢

Aydn, B., Culha, S., & Yesilgdz-Sengiin, G. Y. (2020). Examining mathematics literacy self-efficacy for
mathematics teacher candidates in terms of various variables. Cumhurivet International Journal of
Education, 9(3). 860-874. https://doi.org/10.30703/cije.656316

Aydin, E., Delice, A., & Kardes, D. (2013). Development of a scale measuring mathematics teacher
candidates’ self efficacy perceptions in solving systems of linear equations. Turkish Journal of
Computer and Mathematics Education (TURCOMAT), 2(2), 160-182.

Bandura, A. (1997). Self-efficacy: The exercise of control. W.H. Freeman.

Bilgeg, L. (2022). Opinions of mathematics education experts and teachers on the concept of mathematical
literacy (Matematik egitimi uzman ve égretmenlerinin matematik okuryazarligi kavrami haklandaki
diigiinceleri). [Doctoral thesis, Marmara University]. YOK Thesis Center.

Bozkurt, I. (2019). Investigation of the development of mathematical literacy in students of teachers trained in
mathematical literacy (Matematik okurvazarligi konusunda yetistivilen égretmenlerin dgrencilerinde
matematik okuryazarliginin gelisiminin incelenmesi). [Doctoral thesis, Bursa Uludag University]. YOK
Thesis Center.

Breakspear, S. (2012). The policy impact of PISA: An exploration of the normative effects of international
benchmarking in school system performance. OECD Education Working Papers, 71.
https://doi.org/10.1787/5f07¢754-en

Bilyiikoztiirk, $., Cakmak, E. K., Akgiin, O. E., Karadeniz, S., & Demirel, F. (2021). Scientific research
methods (Bilimsel aragtirma yontemleri) (30th ed.). Pegem Akademi Publishing.

Creswell, J. W. (2017). Educational research: Planning, conducting, and evaluating quantitative and
qualitative research (H. Eksi, Trans.). EDAM Publishing.

Demir, F., & Altun, M. (2018). Development of mathematical literacy question writing process and
skills. Education and Science, 43(194), 1-24. https://doi.org/10.15390/EB.2018.7111

Deng, Z., & Gopinathan, S. (2016). PISA and high-performing education systems: Explaining Singapore’s
education success. Comparative Education, 52(4), 449-472.
https://doi.org/10.1080/03050068.2016.1219535

Dinger, B., Akarsu, E., & Yilmaz, S. (2016). The Investigation of Perceptions of Math Literacy Self-Efficacy
and Mathematics Teaching Efficacy Belief Levels of Preservice Primary Mathematics
Teachers. Turkish Journal of Computer and Mathematics Education (TURCOMAT), 7(1), 207-228.
https://doi.org/10.16949/turcomat.99884

Erdogan, E., & Arslan, C. (2023). Thematic content analysis of studies on mathematical literacy in the field of
mathematics education. The Journal of Buca Faculty of Education, 57, 1669—1693.
https://doi.org/10.53444/deubefd. 1281997

Ersoy, Y. (1997). Mathematics education in schools: Literacy in mathematics. Hacettepe University Faculty
of Education Journal, 13, 115—120.

Giines, G., & Gokgek, T. (2013). Determination of preservice teachers’ mathematics literacy levels. Dicle
University Ziva Gékalp Faculty of Education Journal, 20, 70-79.

Hoogland, K. (2003). Mathematical literacy and numeracy. Utrecht: APS, National Center for School
Improvement.

Kabael, T., & Barak, B. (2016). Examining the mathematical literacy skills of secondary school mathematics
teacher candidates through PISA questions. Turkish Journal of Computer and Mathematics Education,
7(2), 321-349.

Ministry of Education [MoNE]. (2024). Turkey Century Education Model: Transformation and innovative
approaches in education report. Ministry of National Education Publications.

208



Fatmagiil Ergiin, Emin Aydin, Esra Tiirk

McCrone, S. S., & Dossey, J. A. (2007). Mathematical literacy-it’s become fundamental. Principal
Leadership, 7(5), 32-37.

National Council of Teachers of Mathematics. (2014). Principles to actions: Ensuring mathematical sticcess

for all. NCTM.

OECD. (1999). Measuring student knowledge and skills: A new framework for assessment. Paris: OECD.

OECD. (2003). The PISA 2003 assessment framework: Mathematics, reading, science and problem-solving
knowledge and skills. Paris: OECD Publishing.

OECD. (2006). 4ssessing scientific, reading and mathematical literacy: A framework for PISA 2006. Paris:
OECD Publishing.

OECD. (2009). PISA 2009 assessment framework: Key competencies in reading, mathematics and
science. Paris: OECD Publishing.

OECD. (2013). PIS4 2012 assessment and analytical framework: Mathematics, reading, science, problem
solving and financial literacy. Paris: OECD Publishing.

OECD. (2016). PISA 2015 assessment and analytical framework: Science, reading, mathematics and financial
literacy. Paris: OECD Publishing.

OECD. (2019). PISA 2018 Results (Volume 1): What students know and can do. Paris: OECD
Publishing. https://doi.org/10.1787/5f07c754-en

Orman, F., & Sevgi, S. (2022). An Investigation of mathematics teachers' self-efficacy and collective self-
efficacy beliefs. Bogazici University Journal of Education, 39-1(2), 49-70.
https://doi.org/10.52597/buje.964438

Ozgen, K. (2015). Self-efficacy beliefs of pre-service primary mathematics teachers regarding mathematical
literacy. Electronic Journal of Educational Sciences, 4(7). 1-12.

Ozgen, K., & Bindak, R. (2008). Development of the mathematical literacy self-efficacy scale. Kastamonu
Education Journal, 16(2), 517-528.

Ozgen, K., & Bindak, R. (2011). Determination of self-efficacy beliefs of high school students towards math
literacy. Educational Sciences: Theory & Practice, 11(2), 1085-1089.

Ozgen, K., Ozer, Y., & Arslan, E. (2018). Examination of teachers' mathematical literacy and problem-posing
self-efficacy beliefs. 4hi Evran University Kirsehir Faculty of Education Journal, 20(1), 1-21.
https://doi.org/10.29299/kefad.2018.20.01.002

Pajares, F., & Miller, M. D. (1994). The role of self-efficacy and self-concept beliefs in mathematical problem-
solving: A path  analysis. Journal  of  Educational  Psvchology, 86(2), 193-
203. https://doi.org/10.1037/0022-0663.86.2.193

Philipp, R. A. (2007). Mathematics teachers’ beliefs and affect. In F. K. Lester Jr. (Ed.), Second handbook of
research on mathematics teaching and learning (pp. 257-315). Information Age Publishing.

Satict, K. (2008). Factors determining mathematical literacy according to PISA 2003 results: Turkey and
Hong Kong-China (PISA 2003 sonuglarina gove matematik okuryazarligimi belirleyen faktorler:
Tiirkiye ve Hong Kong-Cin). [Master’s thesis, Balikesir University]. YOK Thesis Center.

Schoenfeld, A. H. (2016). How e think: A theory of goal-oriented decision making and its educational
applications.Routledge.

Schunk, D. H. (2003). Self-efficacy and achievement behavior. Educational Psychology Review, 15(2), 173-

184.
Schunk, D. H., & DiBenedetto, M. K. (2020). Motivation and Social Cognitive Theory. Contemporary
Educational Psychology, 60, Article ID: 101832.

https://doi.org/10.1016/j.cedpsych.2019.101832

Tatto, M. T., Schwille, J., Senk, S. L., Ingvarson, L., Peck, R., & Rowley, G. (2008). TEDS-M: Teacher
education and development study in mathematics (TEDS-M): Policy, practice, and readiness to teach
primary and secondary mathematics. International Association for the Evaluation of Educational
Achievement (IEA). https://www.iea.nl/sites/default/files/2019-04/TEDS-M _International Report.pdf

Tekin, B. ve Tekin, S. (2004). 4 study on the mathematical literacy levels of mathematics teacher candidates.
Retrieved on January 20, 2025, from http://www.matder.org.tr/Default.asp?id=85

Topbas-Tat, E. (2018). Mathematical literacy self-efficacy perceptions of mathematics teacher candidates.
Elementary Education Online, 17(2). 489-499.

Unal, S., & Cil, O. (2021). The relationship between teachers’ self-efficacy beliefs in mathematics teaching,
mathematical modeling, and literacy. International Journal of Leadership in Education, 2(2), 28—40.

Yenilmez, K., & Ata, A. (2013). The effect of the mathematical literacy course on pre-service teachers’
mathematical literacy self-efficacy. The Journal of Academic Social Science Studies, 6(2).

209



Trakya Journal of Education, 15(Special Issue) 2025, 184-210

Yenilmez, K. ve Turut, M. (2012). Mathematical literacy self-efficacy levels of mathematics teacher
candidates. ournal of Research in Education and Teaching, 1(2), 253-258.

Zehir, K., & Zehir, H. (2016). Investigation of elementary mathematics student teachers’ mathematics literacy
self-efficacy beliefs according to some variables. International Journal of Education, Science and
Technology, 2(2), 104—-117.

210



