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Ozet: Matematik egitiminin temel amaci, bireylerin giinliik hayatta karsilastiklar1 problemlere
¢oziim bulabilmelerini saglamaktir. Ancak okullarda, &grencilerin matematigi nerelerde
kullanacaklarina dair soru isaretleri bulundugu gozlemlenmistir. Bu soruya cevap verilse de
ogretimde bu algmin yeterince kullanilmamasi bir sorun olarak 6ne ¢ikmaktadir. Matematik
okuryazarligi, bireylerin matematiksel bilgi ve becerileri giinlik hayatlarinda kullanabilmesidir.
PISA smavlarinda Tiirkiye'nin basarisizliginin sebeplerinden biri, 6gretmenlerin diisiik
matematik okuryazarligi olabilir. Tlkégretim matematik Ogretmenlerinin secilmesinde TYT
smavinda matematik okuryazarligini 6lgen sorularinin yer almasi gerektigi diistiniilmektedir.
Bu smavdaki matematik basarist ile matematik okuryazarlik 6z-yeterlik algisi arasindaki
iligkinin ne olacagi aragtirmanin sorusunu olusturmustur. Bu ¢alismanin amaci, ilkogretim
matematik dgretmen adaylarinin matematiksel okuryazarlik 6z-yeterlilik inang diizeyleri ile
OSYM tarafindan yapilan Temel Yeterlilik Testi (TYT) matematik basarilar1 arasindaki iliskiyi
incelemektir. Arastirma, 2023-2024 egitim ogretim yilinda Istanbul ilindeki ii¢ devlet
universitesinde egitim goren 1. siif ilkogretim matematik &gretmen adaylariyla
gerceklestirilmistir. Arastirmanin sonuglarina gore, matematik okuryazarlik 6z-yeterlilik inang
diizeyleri ile TYT matematik basarilar1 arasinda olumlu yonde diisiik diizeyde bir iliski oldugu
bulunmustur.

Anahtar Kelime: Matematik Okuryazarligi, Oz-Yeterlilik, TYT, Ilkdgretim Matematik
Ogretmen Aday1

GIRIS

Matematik egitiminde temel amaglardan biri bireyin giinliik hayatta karsilastigi problemlere ¢éziim yolu
bulabilmesini saglamaktir. Matematik 6gretim programinda &grencinin sahip olmasi beklenen &zellikler
“bilgiyi iireten, giinliik hayatta etkili olarak kullanabilen, problem ¢dzme, elestirel diisiinme ve iletigim
becerilerine sahip, girisimci, duygudaslik kurabilen, dahil oldugu topluma ve kiiltiire katki saglayan” olarak
verilmigtir (Milli Egitim Bakanligi [MEB], 2018). Tiirkiye Yiizyil1 Maarif Model de genelde okuryazarlik
becerilerini zelde ise matematik okuryazarliginin 6nemini 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 olacagini ifade etmistir. 21. yilizyilda matematik alaninda yetkin olabilmek i¢in matematigi ¢ok iyi
bilmenin diginda okullarda 6grenilen matematik bilgisinin gercek hayat problemlerinde kullanilabilmesi ve bu
bilgilerden yeni bilgilerin iretilebilmesi gerekmektedir (Erdogan & Arslan, 2023). Okullarda verilen
matematik egitimi diisliniildiglinde ise matematigin nerede kullanilacagina dair 6grencilerde soru isaretleri
olustugu gozlemlenmistir. Ogretmenler siniflarda “matematigi nerede kullanacagim?” sorusuna sikga muhatap
olmaktadir. Bu soru matematik ile ger¢cek hayat arasinda bir baglantinin kurulmasi gerektigine isaret
etmektedir.

Diger bir taraftan matematik O6gretmenleri giinlik hayat ile matematik arasinda nadiren iligki
kurmaktadir (Bozkurt, 2019). Dolayisiyla 6grenciler tarafindan sorulan bu soru cevaplanabilse de bu algmnin
ogretimde etkili bir sekilde kullanilmadig: disiiniilmektedir. Gergek hayat mesguliyetleri ile okulda 6gretilen
matematik arasinda baglant1 olmamasi1 matematik egitiminde yasanilan bir meseledir (Altun & Bozkurt, 2017).
Bu sorunun ¢6ziilmesi toplumu olusturan bireylerin sadece matematik bilmesi ile degil ayn1 zamanda da
matematik okuryazari olabilmesi ile miimkiindiir. Bu kapsamda, matematik derslerinde 6grenilen bilgilerin
gergek hayatta kullanilabilmesini ifade eden matematik okuryazarligi kavrami giderek 6nem kazanmis ve bu
kavramin gelistirilmesi matematik egitiminin temel ugraglardan biri olmustur (Altun & Bozkurt, 2017).
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[Ikdgretim matematik 6gretim programinda en ¢ok vurgulanan hedeflerden biri matematik okuryazarligidir
(Albayrak vd., 2023).

Matematik okuryazarliginin 6neminin artmasiyla birgok iilke egitim sistemlerini gelistirme ve planlama
stireglerinde, temel odagi matematik okuryazarligi olan PISA degerlendirmelerini bir kaynak olarak
benimsemeye baslamistir (Breakspear, 2012). PISA degerlendirmeleri ilkdgretim diizeyindeki &grencilerin
matematik, fen okuryazarlik diizeylerini ve dil becerilerini 6lgmektedir. Sonuglara bakildiginda Tiirkiye PISA
(2022) uygulamasinda 81 iilke arasinda 34. sirada yer almaktadir. Bu kapsamda 6grencilerin bir problem
konusunda elestirel ve analitik diisiinmesi, problemin sonucuna ulagsmasi ve problem durumunu giinliik hayata
aktarmasi konusunda bir eksiklik oldugu yani bireylerin yeteri diizeyde matematik okuryazari olmadigi
diistiniilmektedir.

Deng ve Gopinathan (2016) PISA sonuglarina bakilarak “referans toplum” olusturuldugunu ifade
etmislerdir. Dolayisiyla bu sonuglarda basar1 yakalayan iilkelerin en iyi egitim sistemine sahip oldugu
sOylenebilir. Matematik okuryazarliginin ve PISA basarisinin 6nemi goze alindiginda Tiirkiye gibi gelismekte
olan bir iilkenin PISA (2022) uygulama sonucunda elde edilen basarisizlik i¢in 6nlemler alinmalidir. Nitekim
az gelismis veya gelismekte olan iilkelerde meselenin kaynagi, insan kaynaginin yeterince gelistirilememesidir
(Ersoy, 1997). Matematik okuryazarligi konusundaki basarisizligin sebepleri arastirilmali ve iyilestirmeler
yapilmalidir. PISA smnavindaki Tiirkiye’nin basarisizliginin sebeplerinden biri dgretmenlerin matematik
okuryazarliginin diisiik olabilecegidir (Aydin vd., 2020). An vd. (2004), uluslararasi sinavlarda elde edilen
ogrenci basarisnin en &nemli sebeplerinden birinin 6gretmenler oldugunu belirtmektedir. Ogretmenlerin
mesleki bilgi ve becerilerinin uluslararasi standartlarla karsilastirilmasi, egitimde basariy1 artiracak 6nemli bir
adimdir. 2008 yilinda gerceklestirilen matematik gretmen adaylarinin egitimini ve gelisimini degerlendiren
uluslararas1 karsilastirmali TEDS-M (Matematikte Ogretmen Egitimi ve Gelisimi Calismasi), katilimci
iilkelerin basarilarinin TIMSS ve PISA sinavlarindaki basarilariyla uyumlu oldugunu gdstermistir (Tatto vd.,
2008). Bu sebep diistiniildiigiinde matematik egitiminde basrol oynayan matematik Ogretmenleri eger
matematik okuryazari degillerse bu toplumu olusturan diger bireylerin matematik okuryazari olmasi
beklenemez bir durumdur. Dolayisiyla 6gretmen matematik ile giinliik hayat arasindaki baglantiy1 kuramaz ve
matematik egitimindeki meselelerden biri varligini siirdiirmeye devam eder. Bu kapsamda matematik
ogretmenlerinin matematik okuryazarlik diizeyleri ele alinmas1 gereken bir konudur.

Yasamin her noktasinda matematik bulunmaktadir. Toplumu olusturan bireyler matematikte
gliclenmeli, insan hayatindaki teshir ettigi etkisini dogru algilamali, yaratici diisiinceye sahip olmanin
firsatlarin1 gézetmeli ve bunlardan yararlanmalidir (Ersoy, 1997). Dolayisiyla matematiksel bilgiye sahip olup
onu giinliik hayatta kullanabilmeli; yani matematik okuryazar1 olmalidir. Ogrencilerde bu yetkinlikler miimkiin
oldugu kadar erken gelistirilmelidir. Matematiksel bilginin kullanilabilmesi ve bir¢ok matematiksel bilgi-
becerinin ilkogretimde, ilkogretim Ogretmenleri tarafindan kazandiriliyor olmasi sebebiyle ilkdgretim
matematik Ogretmenleri matematik egitiminin en temel konumunda bulunmaktadir. Bu kapsamda da
Ogrencilerin matematik okuryazarlik diizeyinin gelismesi i¢in ilkogretim matematik Ogretmenlerinin
matematik okuryazari olup matematik okuryazarlik 6z yeterlikleri de yiiksek olmalidir. Matematik
okuryazarliginin gelistirilmesi i¢in 6gretmenlerinin dncelikli olarak matematik okuryazarliginin sahip olmasi
gerekmektedir (Altintas vd., 2012).

Matematik 6gretmenlerinin inanglari, 6grencilerin matematiksel basarilari izerinde belirleyici bir etkiye
sahiptir. Philipp (2007), 6gretmenlerin inanglar1 ve duygularinin 6gretim tarzlarini ve dolayisiyla 6grencilerin
o0grenme deneyimlerini sekillendirdigini belirtmektedir. Bu ¢ergevede, 6gretmenlerin 6z-yeterlilik inanglari,
matematiksel diisiinme 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 bilingli bir seviyeye tasimalari, 6gretmenlik meslegine adim attiklarinda
ogrencilerin matematik okuryazarlig1 becerilerinin gelisimine énemli katkilar saglayacaktir (Ozgen & Bindak,
2008). Oz-yeterlilik, bir bireyin belirli bir gérevi basariyla yerine getirme inancidir (Pajares & Miller, 1994).
Bu inanglar, 6grencilerin matematiksel problemleri ¢6zme siireglerinde Onemli bir motivasyon kaynagi
olusturur (Schunk, 1991). Bandura (1997), 6z-yeterliligin bireylerin basartya ulasmadaki kritik roliinii detayli
bir sekilde tartigarak, bu inanglarin egitimdeki etkilerini kapsamli bir bicimde ele almistir. Egitimde,
ogretmenlerin okuryazarlik ve 6z-yeterlik algilarinin yiiksek olmasi gerektigi vurgulanmaktadir (Aydin vd.,
2020). Bir bireyin herhangi bir beceriyi gelistirebilmesi i¢in, 6ncelikle o beceriye yonelik 6z-yeterlilik inancina
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sahip olmasi gerekmektedir. Yani, matematiksel okuryazarlik kazanabilen bir birey, Once matematik
okuryazarligina dair 6z-yeterlilik inancina sahip olmalidir.

Diger bir taraftan bakildiginda ilkogretim matematik 6gretmenleri diger mesleklerde oldugu gibi
Ogrenci Se¢me ve Yerlestirme Merkezi (OSYM) tarafinda Yiiksekdgretim Kurumlar: Se¢gme Sinavina (YKS)
tabi tutularak secilmektedir. Bu smmav Temel Yeterlilik Testi (TYT) ve Alan Yeterlilik Testinden (AYT)
olusmaktadir. Bu sinavin bilesenleri incelendiginde ilkogretim matematik 6gretmenlerinin se¢ciminde TYT
sinavinin matematik dersinde onlarin matematik okuryazarligini 6lgebilecek sorularin yer almasi gerektigi
diisiiniilmektedir. TYT simmavinin matematik sorular1 incelendiginde ise yeni nesil soru kavrami kapsaminda
karmasik olan ve matematik okuryazarligmmi tam olarak oOl¢medigi diisiiniilen sorulardan olustugu
gozlemlenmistir. Bu kapsamda TYT smnavinin matematik okuryazarligini yordamadigini agiklamak
hedeflenmistir. Ayrica TYT (2023) sinavini iilke genelinde ortalamasi 40 net iizerinden ortalama 8 net olarak
hesaplanmistir. Bu simavdaki basarisizligin sebebi sorularin karmasik yapisindan dolayr dlgmek istedigi
becerileri 6lgemediginden, dgrencilerin yeterli matematiksel bilgiye sahip olmadigindan veya sahip oldugu
matematiksel bilgiyi kullanamadigindan olabilmektedir. Matematik Ogretmenlerinin sahip olmasi
gereken yeterlilikler incelendiginde, sadece akademik bilgiyi degil, ayn1 zamanda problem ¢6zme, yorumlama
ve matematiksel muhakeme becerilerini igeren matematik okuryazarligini da kapsamasi gerektigi
vurgulanmaktadir (National Council of Teachers of Mathematics [NCTM], 2014). Toplumun matematik
okuryazarligini gelistirecek olan matematik Ogretmenlerinin de se¢iminde matematik okuryazarliginin
oOlgtilmesi gerektigi diistiniilmektedir (Demir & Altun, 2018). Bu kapsamda matematik 6gretmenlerinin bu
sinavdaki matematik basarilarinin ve matematik okuryazarlig1 6z yeterlilik algilarinin incelenmesi gereken
konular oldugu disiiniilmektedir.

Matematik Okuryazarhg:

Matematik okuryazarligi, toplumun yasadig: 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 ger¢ek yasam baglamlarindaki
yerini anlama ve tanimlama, gerektiginde matematik bilgisini yapilandirici, iligkilendirici ve yansitici yollarla
kullanarak karar verme ve bunu bir yasam bigimi haline getirme olarak tanimlamistir. Daha sonra OECD
(2013; 2016), bu tanmim1 genisleterek matematik okuryazarligini, bireyin matematigi giinliik yasamda gesitli
sekillerde ifade etme, uygulama ve yorumlama yetenegi olarak tanimlamis ve matematiksel muhakeme
becerisini, kavramsal ve siire¢ bilgisi yeteneklerini, matematiksel araglar1 kullanma becerisini, tahmin ve
Ongoriide bulunma yetisini matematik okuryazarliginin temel bilesenleri olarak vurgulamigtir. OECD’nin
tanimmin disinda alan yazinda matematik okuryazarligiyla ilgili benzer tanimlamalar mevcuttur. Matematik
okuryazarligi, gercek hayatta matematigin nasil kullanildigin1 gérebilmek, sikintilar1 gidermek ve ihtiyaglari
karsilamak i¢in matematik bilgisinden yararlanabilmek olarak tanimlanmaktadir (Ersoy, 1997). Matematik
okuryazarligi, matematigin giinliik hayattaki yer aldig1 konumu anlama ve karsilagilan meslelerin ¢6ziimiinde
matematiksel bilgi ve becerileri kullanabilme yetenegi olarak tanimlanmistir (McCrone & Dossey, 2007).
Matematik okuryazarligi, matematik islemlerinin yapilip yapilmamasindan ¢ok, islemlerin ger¢ek hayattaki
matematiksel sorunlart bilme, bu sorunlari matematiksel problemler olusturarak ifade edebilme ve bu
problemleri ¢dzmek icin ¢abalarken ulastiklart 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 6nem arz
etmektedir (Altintag vd., 2012). Altun ve Bozkurt (2017) okuryazarlik faktorlerini “(i) algoritmik islem yapma,
(i) zengin matematik icerigine hdkim olma, (iii) matematiksel ¢ikarimda bulunma, (iv) matematiksel teklif
gelistirme ve/veya gelistirilmis teklifi yorumlama, (v) gercek hayattaki durumun matematik dilindeki karsiligini
anlama, (vi) matematik dilinin gercek hayattaki karsiligini anlama” olarak belirtmistir. Bilgeg (2022),
calismasmmin  sonucunda matematik okuryazarligint  “femel matematik  becerilerinden iletisim,
matematiksellestirme, temsil, muhakeme ve miizakere, problem ¢ozme stratejileri, matematik dili kullanimi ve
matematiksel ara¢ kullanimi ile ele alinmasi” olarak tanimlamistir. Biitiin bu tanimlamalar dikkate alindiginda
matematik okuryazarliginin matematik yapma becerisi digsinda analitik ve elestirici diisinme ile yaklagarak
problem ¢6zebilme becerisine bagl oldugu, matematik bilgisini ¢esitli islevlerde kullanabilmeyle iligkili
oldugu, matematik egitiminde edinilen bilgilerin giinliik hayatta karsiliklar1 oldugu ve bunlar1 bulabilmek i¢in
baglantilar kurulmasi gerektigi, baglantilarin kurularak karsilasilan sikintilara daha kolay ¢6ziim yolu
bulunulabilecegi, olusan diiglimlerin ¢oziilebilmesi i¢in matematik okuryazarliginin onemli oldugu ve
problemlerin matematiksel diisiinmeyle ¢oziilmesiyle toplumun gelisebilecegi diistiniilmektedir.
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YOK Tez, Google Akademik ve Dergi Park veri tabanlarinda Tiirkiye kaynakli arastirmalar tarandiginda
matematik 6gretmenlerinin ve Ogretmen adaylarinin matematik okuryazarlik diizeylerini ve matematik
okuryazarlik 6z-yeterlilik diizeylerini aragtirdiklari ¢aligmalar yapildig: goriilmektedir. Tekin ve Tekin (2004),
caligmalarinda matematik 6gretmen adaylarinin matematik okuryazarlik diizeylerini incelemistir. Ozgen ve
Kutluca (2013), calismalarinda ilkogretim matematik Ogretmen adaylarinin matematik okuryazarligi
kavramina, bu kavramin 6nemine ve gelistirilmesine yonelik goriislerini incelemislerdir. Giines ve Gokgek
(2013), caligmalarinda ilkogretim fen, matematik ve sinif 6gretmenligi boliimlerinde 6grenim goren gretmen
adaylarinin matematik okuryazarlik diizeylerini incelemislerdir. Yenilmez ve Ata (2013), calismalarinda
secmeli matematik okuryazarligi dersinin Ogretmen adaylarmin matematik okuryazarligi 6z-yeterlilik
diizeylerine olan etkisini degerlendirmislerdir. Ozgen (2015), calismasinda matematik 6gretmen adaylarinin
matematik okuryazarhigi oz-yeterlilik diizeylerini cinsiyet ve akademik basar1 degiskenleri agisindan
incelemistir. Aydin vd. (2020), matematik O6gretmen adaylarinin matematik okuryazarligi 6z-yeterlilik
diizeylerini, cinsiyet ve ailelerinin egitim durumu degiskenlerine gore degerlendirmistir. Kabael ve Barak
(2016), ilkogretim matematik Ogretmeni adaylarinin matematik okuryazarlik becerilerinin lisans egitimi
siiresince nasil gelistigini arastirmigtir. Dinger vd. (2016), matematik dgretmen adaylarinin matematik
okuryazarlig1 6z-yeterlik inanglarini, matematik 6gretimine yonelik yeterlik inanglarini ve bu degiskenlerin
cinsiyet, sinif diizeyi ve mezun olduklari lise tiirii gibi degiskenlerle iliskisini ele almiglardir. Zehir ve Zehir
(2016), caligmalarinda matematik Ggretmen adaylarinin matematik okuryazarhigi 6z-yeterlik inanglarini;
cinsiyet, sinif diizeyi, lise mezuniyet tiirli, akademik not ortalamasi, lisans yerlestirme puan1 ve ebeveynlerin
egitim durumu gibi degiskenler baglaminda degerlendirmislerdir. Ozgen vd. (2018), matematik
Ogretmenlerinin matematik okuryazarligi ve problem kurma 6z-yeterlik inanglarini, mezun olduklar fakiilte
tiirli, mesleki deneyim ve c¢alistiklar1 okul tiirii gibi degiskenlere gore incelemis ve bu iki yeterlik inanci
arasindaki iligkiyi incelemistir. Tat (2018), ilkogretim matematik Ogretmen adaylarmin matematik
okuryazarlig1 6z-yeterlik inanglarmin akademik basari ile olan iliskisini ve bu inanglarin cinsiyet ile simf
diizeyine gore farklilagip farklilagsmadigini incelemistir. Sahin (2021), matematik O6gretmenlerinin lisans
egitimleri sirasinda aldiklar1 matematik okuryazarligi egitimini mesleki pratiklerine nasil yansittiklarini ve bu
baglamdaki mesleki gelisimlerini incelemistir. Yenilmez ve Turgut (2012), matematik gretmen adaylarinin
matematik okuryazarlig1 6z-yeterlik diizeylerini incelemislerdir. Unal ve Cil (2021), ilkokul ve ortaokul
Ogretmenlerinin matematik 6gretimi Oz-yeterlik inanglar1 ile matematik okuryazarlik ve matematiksel
modelleme 6z-yeterlik inanglari arasindaki iligkiyi analiz etmistir. Bununla birlikte, ilkogretim matematik
Ogretmen adaylarinin matematik okuryazarligi 6z-yeterlik inanglari ile TYT matematik basarilar1 arasindaki
iligkiyi ele alan bir ¢alismaya rastlanmamuistir. Zehir ve Zehir (2016), lisans yerlestirme puanlar1 degiskenini
degerlendirmis, ancak giincel sinav sistemine uygun olmamasi nedeniyle bu ¢aligmanin yeterli bir kaynak
olamayacagi diigiiniilmektedir.

Arastirmanin Onemi ve Amaci

[Ikogretim matematik 6gretmen ve dgretmen adaylarinin matematik okuryazari olmalar1 ve matematik
okuryazarlig1 6z-yeterlilik inanglarinin yiiksek diizeyde olmasi gelismekte olan iilkeler arasinda yer alan
Tiirkiye i¢in referans toplum olma yolunda 6nemlidir. Ayrica 6gretmenlerin 6z-yeterlik inanglariin yiiksek
olmasi, 6grencilerin matematik basarisini olumlu yonde etkilemektedir (Orman & Sevgi, 2022). Bu kapsamda
ogretmenlerin ilgili lisans programlarina yerlestirilmesinde uygulanan sinav sisteminde (YKS) matematik
okuryazarliginin Olciilmesi gerektigi diisiiniilmektedir. Matematik okuryazarligmi belirlemede matematik
okuryazarlik 6z-yeterlik inanci 6nemli bir bilesendir. Basar1 davranisi ile 6z yeterlilik inanci dogrudan
iligkilidir (Schunk, 2003). Adi gegen YKS sinavinin TYT bdlimiinde yer alan matematik dersi bu becerinin
Olgiilmesinde beceri temelli sorulara yer verildiginden uygun bir bdliim olabilecegi diistiniilmektedir.
Ogretmen adaylarmin seciminde matematik okuryazarliklar1 dikkate almirsa lisans egitiminde alacaklari
egitimle de var olan becerilerini gelistirebileceklerdir. Dolayisiyla TYT smavinin matematik bolimiindeki
basari ile matematik okuryazarlik 6z-yeterlik inanci arasinda bir iliski olmasi gerektigi diisiiniilmektedir. Bu
kapsamda bu calismada ilkdgretim matematik &gretmen adaylarmin OSYM tarafindan yapilan Temel
Yeterlilik Testindeki matematik basarilari ile matematik okuryazarlig1 6z-yeterlilik inang diizeyleri arasindaki
iligkiyi incelemek amaglanmigtir. Bu amag gercevesinde arastirma sorulari agagidaki gibi belirlenmistir.

1. 1lkdgretim matematik dgretmen adaylarinin OSYM tarafindan yapilan Temel Yeterlilik Testi
matematik basari diizeyleri nedir?
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2. Ilkdgretim matematik dgretmen adaylarmin matematiksel okuryazarlik 6z-yeterlilik inanglari ne
diizeydedir?

3. Ilkdgretim matematik 6gretmen adaylarmin OSYM tarafindan yapilan Temel Yeterlilik Testi
sinavindaki matematik basarilar ile matematiksel okuryazarlik 6z-yeterlilik arasindaki iliski var
midir?

YONTEM
Arastirmanin Deseni

Arastirmada nicel arastirma yontemlerinden iligki tarama deseni kullanilmigtir. Tarama arastirmalari,
etkili 6l¢iim araclarindan yararlanilarak insanlarin tutum, diisiince ve inanglarmin degerlendirilmesini,
degiskenler arasindaki iliskilerin incelenmesini, gelecege yonelik tahminler yapilmasimmi ve farkli alt
gruplardaki degisimlerin analiz edilmesini saglayan bir arastirma tiiriidiir. Iliski tarama deseninde evreni temsil
edecek omeklemden iki veya daha fazla degisken hakkinda toplanan veriler ile degiskenler arasindaki iliski
incelenir (Biiyiikoztiirk vd., 2021). Iliskinin incelendigi ¢alismalara korelasyonel arastirmalar da denilmektedir
(Creswel, 2017). Bu g¢alismada, ilkogretim matematik 6gretmen adaylarinin matematik okuryazarlik 6z
yeterlilik inang diizeyi ile TYT matematik basarisi arasindaki iligki incelenmistir.

Calisma Grubu

Bu arastirmanin galisma evreni Istanbul ilinde 2023-2024 egitim 6gretim yilinda iiniversitelerde egitim
alan 1. smif ilkdgretim matematik 6gretmen adaylaridir. OSYM tarafindan 2023 yilinda yapilan Temel
Yeterlilik Sinavina iliskin bilgiler alinacagi i¢in ¢aligma evreninde ilkdgretim matematik 6gretmen adaylariin
1. smif olmast 6nemlidir. Calisma grubunun belirlenmesinde rastgele Ornekleme ydntemi miimkiin
olmadigindan ulasilabilir 6rnekleme yontemi ile 6rneklem secilmistir. Ulasilabilir 6rnekleme yontemi, calisma
grubunun erisilebilirligin maddi olarak daha uygun oldugu 6rnekleme yontemidir (Creswell, 2017). Calisma
grubunun sec¢ilmesinde rastgele drnekleme ydntemi segilmesi miimkiin olmasa da arastirma yapilacak
iiniversitelerin hem devlet iiniversitesi olmasina hem de iiniversitede okuyan Ogrencilerin demografik
ozelliklerinin ¢alisma evrenin temsil edebilmesi dikkate alimmistir. Orneklem biiyiikliigii calismanin
istatistiksel olarak anlamli bir genellemeye ulasabilmesi icin 6nem arz etmektedir. Ornekleme biiyiikliigiiniin
belirlenmesi i¢in 6ncelikle calisma evreninin sayisina ulasilmustir. Istanbul ¢alisma evreninde yaklasik olarak
600 1. simf ilkdgretim matematik 6gretmen adayr olduguna YOK’iin veri tabanindan ulasilmistir. Bu
kapsamda orneklem biyiikliigi Biiylikoztirk vd. (2021)’in belirttigi sekilde evrenin biiyiikliigline gore
yaklasik olarak 120 olarak belirlenmistir. Ayrica Creswell de (2017) korelasyonel arastirmalarda érnekleme
biiyiikliigliniin 30 olmasini uygun gérmiistiir. Dolayisiyla yaklagik olarak 120 ilkdgretim matematik 6gretmen
adayindan veri toplanmasi hedeflenmistir ancak 95 Ogretmen adayina ulagilabilmistir. Bu calisgma grubu
demografik ozelliklerinden ve erisilebilirliklerinden dolayr Marmara Universitesi, Istanbul Medeniyet
Universitesi ve Yildiz Teknik Universitesindeki 1. sinif ilkdgretim matematik 6gretmen adaylari olarak
belirlenmigtir. Tablo 1, Tablo 2 ve Tablo 3’de ¢alisma grubunun demografik 6zellikleri sunulmaktadir.

Tablo 1

Calisma Grubunun Yasadigi Iller

Yasadig 11 f %

Adana 2 %2,10
Adiyaman 1 %1,05
Agr 1 %1,05
Aksaray 1 %1,05
Ankara 2 %2,10
Aydin 2 %2,10
Balikesir 2 %2,10
Batman 1 %1,05
Bingol 1 %1,05
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Tablo 1 (Devam)

Yasadig i1 f %
Bitlis 1 %1,05
Burdur 2 %2,10
Bursa 3 23,15
Diyarbakir 2 %?2,10
Diizce 2 %?2,10
Erzurum 1 %1,05
Gaziantep 2 %2,10
Giimiishane 1 %1,05
istanbul 32 233,68
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

Tablo 1 incelendiginde katilimcilarin geldigi illerin ¢esitli oldugu goriilmekte ve o6gretmen adaylari
farkli illerde yasadigindan dolayi verilerin Tiirkiye’yi temsil etmekte oldugu soylenebilmektedir.

Tablo 2

Calisma Grubunun Cinsiyetleri

Cinsiyet f %
Erkek 17 %17,89
Kiz 78 %82,10

Tablo 2 incelendiginde katilimcilarin cinsiyetlerine gore kiz 6gretmen adaymin daha yogunlukta oldugu
bir veri grubu ortaya ¢ikmistir. Yiiksekdgretim program atlasi incelendiginde ise kizlarin bu bolimde okuma
oraninin erkeklere gore daha yiliksek oldugu goriilmektedir. Bu kapsamda veri alinan grubun cinsiyet
ozellikleri de Tiirkiye’de bulunan 6gretmen adaylarinin 6zelliklerini 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
Ack Ogretim Lisesi 5 %5,3
Meslek Lisesi 1 %1,1
Ozel Okul 3 %3,2

Tablo 3 incelendiginde katilimcilarin farkl liselerden mezun &grencilerin olmast demografik 6zellik
bakimindan ¢esitliligi desteklemektedir.
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Veri Toplama Araclarn
Matematik Okuryazarhigt Oz-Yeterlilik Inang Olcegi

[Ikdgretim matematik gretmen adaylarinin matematik okuryazarligma yonelik 6z-yeterlik inanglarini
6lgmek amactyla, Ozgen ve Bindak (2008) tarafindan gelistirilen “Matematiksel Okuryazarlik Oz-Yeterlik
Algis1 Olgegi” kullamlmistir. Bu dlgek “Giinliik hayattaki bir problemin ¢dziimiinde herhangi bir agidan
yeterlilige karar verebiliyorum.” Matematik okuryazarlik 6z yeterlilik inancini 6l¢en ifadelerden olusmaktadir.
Besli likert tipinde hazirlanmis olan bu 6lgek, 4’1 olumsuz olmak {izere toplam 25 maddeden olusmaktadir.
Olgek maddeleri, 'Tamamen Katiliyorum' seceneginden 'Hi¢ Katilmiyorum' secenegine kadar siralanmustir.
Olgekten almabilecek puanlar 25 ile 125 arasinda degismekte olup, daha yiiksek puanlar, matematik
okuryazarlig1 6z-yeterlik inancinin daha yiiksek oldugunu ifade etmektedir. Yapilan faktoér analizi, 6lgek
maddelerinin 1. faktdr yiik degerlerinin yeterince yiiksek oldugunu ve tek faktoriin toplam varyansin
%42,85’1ni acikladigini ortaya koymustur. Giivenirlik analizinde, madde-toplam puan korelasyonlarinin 0,48
ile 0,75 arasinda degistigi ve 6lgegin Cronbach alfa giivenirlik katsayisinin 0,94 oldugu tespit edilmistir.
Olgegin kullanimi icin gelistiricilerinden gerekli izin almmustir.

Kigisel Bilgi Formu

[Ikogretim matematik 6gretmen adaylarinin OSYM tarafindan yapilan Temel Yeterlilik Testindeki
matematik dersi dogru-yanlis sayilar1 ve demografik 6zellikleri bilgisinin alinmasi i¢in sorumlu arastirmaci
tarafindan hazirlanan “Kisisel Bilgi Formu” kullanilmistir. Ad1 gegen formda ilkdgretim matematik 6gretmen
adayna cinsiyet, ailesinin yasadig1 yer demografik &zellikleri, mezun oldugu lise tiirii ve OSYM tarafindan
yapilan Temel Yeterlilik testindeki matematik boliimiine iligkin TYT ve YKS puanlart sorulmustur. TYT 2023
matematik sorularindan problem temelli bir soru sekil 1’de 6rnek olarak verilmektedir.

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

E E
m\ =
enaz 11,5cm
]en fazla 12,4 cm

Bu kahve makinesinin bardak koyma haznesine
14,5 ¢cm uzunlugunda bir bardak yerlestirildiginde
makine ¢aligmakta, 15,2 cm uzunlugunda bir bardak
yerlestirildiginde ise makine calismamaktadir.

Buna gére, bu kahve makinesinin bardak koyma
haznesine

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

uzunlugundaki bardaklardan hangileri
yerlestirildiginde makine kesinlikle calisir?

A) Yalniz | B) Yalniz Il C) Yalniz Il

D)lvell E) Ilvelll

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 Olgegi”
ve sorumlu aragtirmaci tarafindan hazirlanan “Kisisel Bilgi Formu” ile toplanmistir. Verilerin toplanirken
herhangi bir zorunluluk olusturulmadan géniillii bir sekilde katilmalari saglanmustir. Ug farkli devlet
{iniversitesinden toplam 95 dgretmen adayindan veri toplanmustir. Ogretmen adaylarmin tamaminin verileri
dogru sekilde verdigi varsayilmistir. 95 6gretmen adayindan alinan verilerin tamami verilerin analizinde
kullanilmigtir. Veriler toplanmadan énce Marmara Universitesi Egitim Bilimleri Enstitiisii Aragtirma ve Yaym
Etik Kurulundan 16.01.2024 tarihinde 7111705 sayili etik kurul onayr alinmistir. Katilimeilardan goniillii
onam formu ile veriler tamamen goniilliiliik esasina uygun olarak toplanmistir.

Veriler analiz edilirken istatistiksel analizler kullanilmistir. Birinci ve ikinci problem sorusunun
cevabina ulagsmak i¢in matematiksel okuryazarlik 6z-yeterlilik inang diizeyleri ve TY T matematik basarilarinin
tespitinde betimsel istatistik kullanilmistir. TYT matematik netleri 1-10 (¢ok koti), 11-20 (kotii), 21-30
(ortalama), 31-40 (iyi) olacak sekilde gruplandirilmistir. Matematik okuryazarlik 6z-yeterlilik inang diizeyleri
ise 25.00-58.3 arasindaki ortalama degerlerin “Disiik”, 58.4-91.7 “Orta” ve 91.8-125 arasindakilerin
“Yiiksek” diizeyde gruplandirilmistir. Ugiincii problem sorusunun cevabima ulasmak igin dncelikle verilerin
normal dagilip dagilmadigina Kolmogorov-Smirnov testi ile bakilmistir. Veriler normal dagildigindan
matematik okuryazarlik Oz-yeterlilik inan¢ diizeyi ile TYT matematik basarilar1 arasindaki iligkinin
hesaplanmasinda Pearson korelasyon kat sayis1 analizi kullanilmistir.

Varsayimlar ve Simirhihiklar

Bu galismanin bazi varsayimlar1 bulunmaktadir. Ilk olarak, katilimcilarin matematik okuryazarligi 6z-
yeterlilik inanglar ve simav basart diizeyleri ile ilgili diiriist ve dogru yanitlar verecekleri varsayilmaktadir.
Ayrica, matematik okuryazarligi 6z-yeterlilik inanglar1 ve matematik basar diizeylerini 6lgmek i¢in kullanilan
TYT matematik testinin gecerlik ve giivenilirligi kabul edilmektedir. Calismanin bazi sinirliliklart da
mevecuttur. i1k olarak, drneklem sadece belirli iilkenin dgretmen adaylari ile siirlidir, bu nedenle bulgularin
farkli egitim sistemlerine sahip iilkelerde genellenemeyebilir. yrica, veri toplama siireci katilimeilarin 6z-
degerlendirmelerine dayandig i¢in, yanitlarin 6nyargili veya subjektif olma ihtimali bulunmaktadir.

BULGULAR

Aragtirmada ilk olarak 6gretmen adaylarinin Temel Yeterlilik Testi matematik basarilarinin betimsel
istatistik bulgularina yer verilmistir. Betimsel istatistik ile ilgili bulgular Tablo 4’de sunulmustur.

Tablo 4

Ogretmen Adaylarimin TYT Matematik Basarilarina Iliskin Betimsel Istatistik Sonuclar:

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

Tablo 4. incelendiginde 40 sorunun yer aldig1 bir sinavda ilkdgretim matematik 6gretmen adaylarinin
en fazla yaptiklar1 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(kotii), 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 6gretmen adaylarinin Matematik Okuryazarlik Oz-Yeterlilik 6lgegi araciliyla

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

Ogretmen Adaylarinin Matematik Okuryazarhik Oz-Yeterlilik Olgegine Iliskin Betimsel Istatistik Sonuglar

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

Betimsel istatistik sonuglarina gore ilkogretim matematik Ogretmen adaylarimin matematik
okuryazarlik 6z-yeterlilikleri x=91,48 oldugu tespit edilmistir. Matematik okuryazarlik 6z-yeterliligi 25-58,3
(disiik), 58,4-91,7 (orta), 91,8-125 (yiiksek) olacak sekilde gruplandirilmistir. Betimsel analiz sonuglarina
gore ilkogretim matematik 6gretmen adaylarinin orta diizeyde matematik okuryazarlik 6z-yeterlilik inancina
sahip oldugu soylenebilmektedir.

Arastirmanin {iglincii bulgusu 6gretmen adaylarmin matematik okuryazarlik 6z-yeterlilik diizeyleri ile
TYT matematik basarilar1 arasindaki iliskinin analizinden olusmaktadir. Bu bulgu i¢in 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 yapilmistir.
Korelasyon analizine iligkin bulgular Tablo 6’da sunulmustur.

Tablo 6

Ogretmen Adaylarimin Matematik Okuryazarlik Oz-Yeterlilik Diizeyleri ile TYT Matematik Basarilari
Arasindaki Iliskinin Korelasyon Analizi

Degiskenler Matematik Okuryazarhk Oz- TYT Mat(_ematik
Yeterlilik Diizeyi Neti
Matematik Okuryazarlik Oz- 1 0,22*
Yeterlilik Diizeyi
TYT Matematik Neti - 1
n=95, *p<0,05

[Ikogretim matematik 6gretmen adaylarmin matematik okuryazarlik 6z-yeterlilik inang diizeyleri ile
TYT matematik basar1 diizeyleri arasindaki iligkiye bakildiginda olumlu yonde diisiik diizey bir iliski (r=0,23;
p<0.05) oldugu goriilmektedir.

SONUC VE TARTISMA

Arastirmada ilkdgretim matematik 6gretmen adaylarmin Temel Yeterlilik Testi (TYT) matematik
basarilari, matematik okuryazarlik O6z-yeterlilik inang diizeyleri ve bu iki degisken arasindaki iliski
incelenmistir. Arastirmada dgretmen adaylarmin TYT matematik netlerinin ortalamas1 (X = 27,16), genel
olarak iyi diizeyde bir basariy1 isaret etmektedir. Adaylarin 40 sorudan en fazla 40, en az 16 net yaptig
gbzlemlenmistir. Basar1 diizeyleri kotii (1-13,3), orta (13,4-26,7) ve iyi (26,8-40) olarak gruplandirildiginda,
Ogretmen adaylarinin biiyiik bir cogunlugunun iyi bir basar1 diizeyine sahip oldugu sdylenebilir. Sonug olarak,
Ogretmen adaylarinin genel olarak iyi bir basar1 diizeyine sahip olmalari, onlarin matematiksel temel bilgi ve
becerilerde yeterli bir altyapiya sahip olduklarin1 dogrulamaktadir. Ancak, tam puana ulagan aday sayisinin az
olmasi, egitimdeki eksikliklerin belirlenmesi ve bu eksikliklerin giderilmesi i¢in daha kapsamli bir analiz
yapma gerekliligini ortaya koymaktadir.

Aragtirma bulgularina gore, 6gretmen adaylarmin 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 smiflandirildiginda, adaylarin biiyiik bir kisminin 6z-yeterlilik
inanglarmin orta diizeyde oldugu goriilmiistiir. Bu sonug, adaylarin matematik okuryazarligina iligkin 6z-
yeterlik inang¢larinin yiliksek olmadigini, ancak temel yeterliliklere iliskin bir farkindaliga sahip olduklarini
gostermektedir. Ancak ilkogretim matematik Ogretmen adaylarmin matematik okuryazarlik o6z-yeterlik
inancinin yiksek olmasi beklenmektedir. Matematik okuryazarliginin, matematiksel problemleri ¢6zme,
yorumlama ve matematigi gercek hayatla iligkilendirme becerilerini igerdigi diisliniildiigiinde, bu alandaki 6z-
yeterlilik diizeylerinin artirilmasinin, 6gretmen adaylarinin hem mesleki bagarilart hem de sinif ortamindaki
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performanslart lizerinde olumlu etkiler yaratabilecegi degerlendirilmektedir. Tekin ve Tekin (2004)
caligmalarinda matematik 6gretmen adaylarinin matematik okuryazarliklarini orta diizeyde bulmuslardir.
Ozgen (2015) galismasinda, ilkdgretim matematik 6gretmen adaylarinin matematik okuryazarhigi 6z-yeterlik
inanglarinin genellikle orta diizeyde oldugunu bulmustur. Caligmanin bulgulari bu ¢aligmalarla ortiigsmektedir.
Fakat Yenilmez ve Turgut (2012), Giines ve Gokgek (2013), Dinger vd. (2016), Aydin vd. (2020) tarafindan
yapilan ¢alismalar ile drtiismemektedir. Bu ¢alismalarda 6gretmen adaylarinin matematik okuryazarliklari ve
0z-yeterlilik inan¢ diizeyleri ortalamanin iizerinde ¢ikmigtir. Bunun sebebi arastirmanin arastirma sorusu
geregi yalnizca birinci sinif 6gretmen adaylarindan veri toplanmis olmasi olabilir. Zehir ve Zehir (2016)
caligmalarinda 4. Siif 6gretmen adaylarinin matematik okuryazarlik 6z-yeterlilik algisinin daha yiiksek
oldugunu belirtmislerdir.

Arastirmada, TYT matematik basarilar1 ile matematik okuryazarlik 6z-yeterlilik diizeyleri arasinda
olumlu yonde diislik diizeyde (r=0,22, p<0.05) bir iliski bulunmustur. Bu sonug arastirmanin planlanmasinda
beklenen bir sonuctur. Zehir ve Zehir (2016) tarafindan yapilan calismada da OSS (OSYM tarafindan gecmis
yillarda yapilan tiniversite giris sinavi) puanlari ile anlamli bir iliski bulunmamistir. Sinavda yiiksek bagari
gosteren Ogrencilerin matematik okuryazarlik 6z-yeterlilik diizeylerinin diisiik diizeyde bir iligski gdstermesi,
sinavin niteligi ve kapsamiyla iligkilendirilebilir. TY T matematik sinavinin gerekli bilgi ve becerileri 6l¢en bir
sinav olmadig1 diisiiniilmektedir. Oyle ki, bu smavda basarili olan dgrencilerin matematik basarisi ile
matematik okuryazarlik 6z-yeterlilik inanglari arasinda diisiik diizey bir iligki ¢ikmugtr.

Matematik okuryazarligin1 6lgen becerilerin, gercek hayatla iliskilendirilebilen problem ¢ézme ve
elestirel diisiinme gibi tist diizey bilissel siiregleri igermektedir, ancak standart sinavlarin bu stiregleri yeterince
degerlendiremedigi diisiiniilmektedir. Bu durum, TYT matematik sinavinin kapsam gegerliligi acisindan ele
alinmas1 gerektigini gostermektedir. TYT matematik basarilarinin matematik okuryazarligi 6z-yeterlilik
inanglariyla diisiik diizeyde iliski gostermesi, sinavin gerg¢ek hayatla iliskili matematiksel problemleri ¢6zme,
yorumlama ve analiz etme becerilerini 6lgmedeki yetersizliginden kaynaklanabilir. PISA gibi uluslararasi
diizeyde sinavlarmin, matematik okuryazarligini gergek hayat problemleri baglaminda lgmeye odaklanirken,
ulusal sinavlarin genellikle bilgi ve islem odaklidir.

ONERILER

Bu caligmanin sonuglarina gore arastirma alanma ve uygulama alanina yonelik Oneriler verilebilir.
Uygulama alanina yonelik dneriler su sekilde siralanabilir: Ogretmen adaylariin matematik okuryazarhk 6z-
yeterliklerini gelistirmek amaciyla egitim programlarinda uygulama temelli etkinliklere daha fazla yer
verilmelidir. Bu etkinlikler, adaylarin matematiksel kavramlar1 ger¢ek hayatla iligkilendirme, problem ¢6zme
ve yorumlama becerilerini desteklemeye odaklanmalidir. Ayrica, TYT matematik sinavinin kapsam ve niteligi
yeniden degerlendirilmeli ve yalnizca islem becerilerini degil, matematik okuryazarligi, matematiksel
diisiinme, yorumlama ve elestirel diisiinme gibi iist diizey biligsel siiregleri 6l¢en sorularin orant artirtlmalidir.
Bunun yani sira, 6gretmen egitim programlarina 6z-yeterlik artiric1 ve matematik okuryazarhigimi destekleyici
modiiller eklenerek adaylara PISA gibi uluslararast sinavlarda kullanilan matematik odakli sorular {izerinde
calisma firsatlar1 sunulabilir. Egitim siirecinde 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: Ayni1 6rneklemin mezun
olmadan 6nce matematik okuryazarlik 6z yeterlik inanci dl¢iiliip degisim gozlenebilir, 6gretmen adaylarinin
matematik okuryazarliklarini artiracak tasarim tabanli aragtirmalar yapilabilir, nitel aragtirma verileri ile bu
caligmanin bulgular1 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 | 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 Tiirkiye’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 (Altintag 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. It 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 Tirkiye 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
guestionable. 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 (Altintag 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, Dinger 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
(Biiytikoztiirk 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
Biiyiikoztiirk 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%
Aydin 2 2,10%
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Table 1 (Continued)

Province f %
Balikesir 2 2,10%
Batman 1 1,05%
Bingol 1 1,05%
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 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
"l 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
yerlestirilen bardagin uzunlugunu algilamaktadir.
Bu kahve makinesinin galigabilmesi i¢in kahve haznesi
ile bardagin en Ust kismi arasindaki mesafenin, gekilde
gosterildigi gibi en az 11,5 cm ve en fazla 12,4 cm
olmasi gerekmektedir.

m(y )\ m
0 3 =
O =
enaz 11,5¢cm
en fazla 12,4 cm
Bu kahve makinesinin bardak koyma haznesine
14,5 cm uzunlugunda bir bardak yerlestirildiginde

makine 15,2 cm uzunl da bir bardak
irildigi ise makine calig

Buna gore, bu kahve makinesinin bardak koyma
haznesine

. 14,2cm
IIl. 14,4 cm
111.14,6 cm

yerlestirildiginde makine kesinlikle caligir?
A) Yalniz | B) Yalniz Il C) Yalniz Il

D)lvell E) Il ve Ill

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
Committee 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 27,16 452 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 Gokgek (2013), Dinger et al. (2016), and Aydm 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 content 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.
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