ISSN: 2630-6301
Yayimet: Trakya Universitesi

Trakya Egitim Dergisi

Vol. 15, Ozel Say1, 288-301, 2025
DOI: 10.24315/tred.1630947

Arastirma Makalesi

Ilkogretim Matematik Ogretmen Adaylarinin Matematiksel Okuryazarhk Oz-Yeterlik
Algilarn ile Matematiksel Diisiinmeleri Arasindaki Iliski

Esra Tirk"”" [
Emin Aydin? (o]
Fatmagiil Ergiin? (ip)]

"Marmara Universitesi, Matematik
Egitimi Anabilim Dali, Istanbul, Tiirkiye
esraturk@marun.edu.tr

2Marmara Universitesi, Matematik
Egitimi Anabilim Dali, Istanbul, Tiirkiye
eaydin@marmara.edu.tr

3[stanbul 29 Mayis Universitesi,
Matematik Egitimi Anabilim Dali,
Istanbul, Tiirkiye

Ozet: Matematik egitiminin temel hedefi matematik bilgi ve becerilerinin kazandirilmas,
matematigin gercek hayattaki roliiniin fark edilmesi ve amac¢ dogrultusunda elestirel
diislinebilen bireyler yetistirilmesidir. Matematik okuryazarligi, bireylerin bu beceri ve
yetkinlikleri giinliik yasamlarinda kullanabilmesidir ve matematiksel diisiinmenin akil
ylirlitme, baglanti kurma, modelleme, matematiksel kavramlarin anlamlandirilmasi gibi
yonlerini kapsamaktadir. Bu bize matematik okuryazari olabilmek i¢in matematiksel
diistinme becerilerine sahip olunmasi gerektigini gostermektedir. Bu kapsamda matematik
okuryazar1 bireyler yetistirmek igin oncelikle 6gretmen ve 0gretmen adaylarmin gerekli
beceri ve yetkinliklere sahip olmasi ve matematik okuryazarlifi yiiksek diizeyde olmasi
beklenmektedir. Matematik okuryazarlik 6z-yeterlik algisi ile matematiksel diistinme
arasindaki iliskinin ne olacagl arastirmanin sorusunu olusturmustur. Bu dogrultuda
¢alismanin amaci, ilkdgretim matematik 6gretmen adaylarinin matematiksel okuryazarlik
oz-yeterlik algis1 ile matematiksel diisiinmeleri arasindaki iliskiyi incelemektir. Arastirma,
2023-2024 egitim 6gretim yilinda Istanbul ilindeki i¢ devlet iiniversitesinde egitim géren

1. smf ilkogretim matematik Ogretmen adaylartyla gergeklestirilmistir. Verilerin
toplanmasinda, Ozgen ve Bindak (2008) tarafindan gelistirilen "Matematik Okuryazarlig1
Oz-Yeterlilik Olgegi" ve Ersoy (2013) tarafindan matematik &gretmen adaylari igin
gelistirilmis olan “Matematiksel Diisiinme Olgegi” kullanilmistir. Arastirmamn sonuglarina
gore, 0gretmen adaylarinin matematiksel okuryazarlik 6z-yeterlik inanglari orta diizeydedir
ve matematiksel diistinmeleri yiiksek diizeydedir. Matematiksel diisiinme alt boyutlar
icerisinde yer alan iist diizey diistinme, akil yiiriitme ve matematiksel diisiinme becerisi
yiiksek diizeyde iken problem ¢ozme becerisi orta diizeydedir. Matematiksel diisiinme
becerileri ile okuryazarlik 6z-yeterlik algis1 arasinda istatistik olarak anlamli, orta diizeyde,
pozitif bir korelasyon oldugu goriilmiistiir.
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GIRIS

21.ylizy1l ihtiyaglarimi karsilayan, diinyadaki nicel ve nitel degisimlerin farkinda olan bireyler
yetistirilmesi egitimin temel hedeflerinden biridir ve bireyin 21.yy yetkinliklerine sahip olmasi i¢in okul
ortaminda ilk adim atilmalidir. Ekonomik Isbirligi ve Kalkinma Orgiitii (OECD, 2006), matematik egitiminin
temel hedeflerinin, matematigin gercek hayattaki roliinii fark etmeyi ve amag dogrultusunda elestirel ve derin
diisiinebilen bireyler yetistirmeyi igerdigini vurgulamgtir. Ogrenciye giinliik hayatta karsilastig1 olgularm
anlamlandirilmas1 ve bunlara bagli meselelerin ¢oziimiinde gereken matematik bilgi ve becerilerinin
kazandirilmas: hedeflenmektedir. Ogrencinin bu kazanimlara sahip olmasi ve yetkinlikleri etkili
kullanabilmesi i¢in matematik okuryazarligma sahip olmasi gerekmektedir (Steen vd., 2007).

Matematik okuryazar1 bir insandan OECD (1999; 2003; 2006; 2009) matematigin gergek hayat
durumlarindaki konumunu kavramasi ve tanmimlamasi, ihtiya¢ duyulmasi durumunda yapilandirici,
iligkilendirici ve yansitict yollar1 kullanarak matematik bilgisine dayanarak karar vermesi ve bunu yasama
bicimi haline getirmesi ayrica gilinliik hayatta karsilastigi problemlere matematiksel diigiinme siireglerini
kullanarak yaklagmasi beklenmektedir. Matematik okuryazarligi becerilerinin bireylere kazandirilmasi ve
gelistirilmesi i¢in Ogretmenlerinin Oncelikli olarak matematik okuryazarligi becerisine sahip olmasi
onemlidir (Altintag vd., 2012).
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Matematik Okuryazarhgi

Bhola (1994), tiim okumalarin bir okuryazarlig: ifade ettigini vurgular. Yani okuma siireciyle birlikte
bilgiyi anlamlandirabilme, ¢esitli perspektiflerden yorumlayabilme kastedilmektedir. Dolayisiyla 21. yy
becerileri igerisinde yer alan dijital okuryazarlik, istatistik, finans ve bilgisayar okuryazarligi gibi farkh
tiirlerin gelistigini ifade etmektedir. Bu calismanin odak noktasi ise bu okuryazarlik tiirleri i¢in bir gereklilik
olan matematik okuryazarligidir.

Alan yazinda matematik okuryazarligi farkli ifadelerle tamimlanmaktadir. Hoyles vd. (2010)
matematik egitimi almis bir kisiyi matematik okuryazari olarak gérmektedir. Matematik, soyut stireclerden
olusan bir bilim olarak kabul edilirken matematik okuryazarligi, giindelik hayat tecriibeleriyle iligski olarak
becerilerin gelisimine dayanir (Sidiropoulos, 2008). Matematik okuryazari birey i¢inde bulundugu diinyay1
anlamlandirma ve karsilastigi problemlerle basa ¢ikma siirecinde bir ara¢ olarak matematik bilgisine sahip
olmalidir. Matematik diline asina olarak iletisim kurabilmeyi ve matematigin temellerine dair beceri ve
kavramlarla donanmay1 miimkiin kilar (Cooper, 2000). Matematik okuryazarligi i¢in bireyin kendini ifade
etme becerisiyle birlikte yazili ve sozel iletisim yeteneginin de 6nemli oldugunu vurgulanmaktadir. Bu
kapsamda matematik egitiminin temel amaglarindan biri matematik okuryazar bireyler yetistirmektir.

Matematiksel iligkiler kurmak matematik okuryazarligi i¢in 6nemli bir etkendir. Woodbury (1998), bu
dogrultuda matematik okuryazar1 bir bireyin gercek hayat durumlaryla baglantilar kurarak matematigi
anlamlandirabildigini ve iligkilendirebildigini ifade etmektedir. Dolayisiyla matematik okuryazarlig: tek bir
ifadeyle tanimlanmasa da ortak bilesenler goriilmektedir. Bu bilesenler matematik 6z-yeterlik ve tutumu,
gergek yasam durumlarinda matematiksel modelleme siirecini kullanmak, problem c¢oziimlerinde yeni
yontemler gelistirmek, matematigi kendi icinde ve disiplinlerarasi farkli baglamlarda iligkilendirebilmek,
matematiksel veya giinliik yasam problemlerini ifade etmek, matematik dilini kullanarak iletisim kurmaktir.
Matematik okuryazari bir bireyin iletisim kurma siirecinde disiinceleri, kelimeleri ve sembolleri ifade
edebilmesi ve matematik dilinde anlagilir olmas1 gerekmektedir. Matematigin belirlenmis terimlerle ilerleyen
evrensel bir dil olmasi herkes tarafindan anlasilir olmasini saglayan tanimlayici bir 6zelligidir.

21. yiizyilda gelistirilmesi gereken yetkinliklerinden biri matematik okuryazarligidir (Drew, 2012).
Matematik okuryazarligin1 gelistirmek i¢in ilk Oncelikle matematik terminolojisinde farkli temsilleri
tanitmak ve yetkinlik kazandiktan sonra dile dair detaylar1 6gretmeye odaklanmak gerekir. Bu gelisim
siirecinde matematigin tabiatindan kaynaklanan zorluklarla karsilasilmaktadir. Ogrenciler i¢in matematigin
soyut diisiinmeyi gerektiren tarafi zorlayic1 bir gecis siirecidir. Ogrenciler problemlerin sézel ifadelerini
yorumlarken ve temsiller aras1 gegis yaparken zorlanmakta, ¢oziim siirecinde uygulamalar1 gereken adimlari
belirlemekte giicliik ¢cekmektedir. Bu zorluklara ragmen temel matematik kavramlarinin anlamlandirilarak
Ogretilmesi ve matematiksel becerilerin gelistirilmesi sadece matematik basarisin1 artirmakla kalmaz,
matematik okuryazarligin1 da destekler. Dolayisiyla iyi bir matematik 6gretimi matematik okuryazarligi igin
onemli bir kilit noktadir.

Uluslararas1 Ogrenci Degerlendirme Programi (PISA) 6grencilerin anadil, fen bilgisi ve matematikteki
okuryazarlik durumlarinin degerlendirilip belirlenmesini saglamaktadir. Diinya genelinde 15 yasindaki
ogrencilerle gerceklestirilen PISA, 6grencilerin bilgi diizeylerini ve yetkinliklerini matematik okuryazarlig:
cergevesinde Olgmektedir ve sonucglarin ulusal ve uluslararasi sekilde karsilastirilmasini saglamaktadir.
Egitim sisteminin mevcut durumunu degerlendirmek ve daha etkili bir matematik 6gretimi gergeklestirmek
icin PISA c¢aligmalar1 referans noktast olmustur (Altun vd., 2022). PISA, matematik okuryazarligim
“bireyin diigiinen, elestiren ve iireten bir vatandas olarak bugiin ve gelecekte karsilagacagi sorunlarin
¢cOzlimiinde matematiksel diisiinme ve karar verme siireclerini kullanarak gevresindeki diinyada matematigin
oynadigi rolii anlama ve tanima kapasitesi” olarak tanimlanmaktadir (OECD, 2006).

Matematiksel Diigiinme

Matematiksel diislinme, insanlarm gilinlik hayatta karsilastiklar1 problemleri anlamlandirmada
amacli, sistematik, dogru, kesin ve pratik olmalarini saglamaktadir (Sevgen, 2002). Bireylerin matematiksel
bakis acisinin gelismesi ve matematiksel anlamlandirma yapmasi matematiksel diistinmelerinin gelismesini
saglar. Soyutlama ve matematiklestirme siireclerinin yiiriitiilmesi i¢in kullanilan zihin araglar1 sembolik
gosterim, soyutlama ve sembolik iglemler olarak ifade edilmektedir. Matematiksel diislinmenin temel
unsurlari; zihin yapilarinin kullanimi, zihinde mevcut olan bilgi, problem ¢ozme stratejileri, matematiksel
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etkinliklere katilm ve matematiksel bakis agis1 seklindedir (Schoenfeld, 1992). Ust diizey beceriler
gerektiren bu diigiinme bigimine gére Mason, Burton ve Stacey (1985) bes varsayimdan bahsetmektedirler:

1. Her insan matematiksel olarak diisiinebilme becerisine sahiptir.
2. Cesitli problemler iizerinde aligtirma yapilarak matematiksel diisiinme gelistirilebilir.
3. Matematiksel diisiinme, beklenmedik olaylar ve zitliklarla ortaya cikarilabilir.
4. Derinlemesine diisiinme ve sorgulama, matematiksel diisiinmeyi destekler.
5. Matematiksel diisinme, kisinin diinyay1 ve kendini daha iyi kavramasina imkan tanir.

Stacey’e (2006) gore matematiksel diisiinme, giinliik yasam problemlerinin ¢dzlim siirecinde dogal
bir aragtir ve matematik Ogretiminde onemli bir gereklilik oldugu icin egitimin en Onemli hedefleri
arasindadir.

Insanoglunun ¢evresini daha iyi anlamasi ve cevresinde gerceklesen olaylar1 kontrol altinda
tutabilmesi i¢in diisiinme bir aragtir (Burton, 1984). Bu ¢ercevede matematiksel diisiinme, bireyin yasadigi
diinyay1 anlamak ve kontrol edebilmek i¢in edindigi bilgileri sistemlestirmesini ve islemesini saglayan bir
aractir (Gattegno, 1978, akt. Burton). Matematiksel problemler dogasi geregi matematiksel diisiinme
gerektirse de sadece belli matematiksel objeler iizerinde degil herhangi bir alanda karsilagilan problemin
¢Oziimiinde de matematiksel diigiinme kullanilir (Argyle, 2012). Burton’a gore matematiksel diisiinme
stirecleri 6zel durumlar iizerinde ¢alisma, genelleme yapma, varsayimda bulunma ve ikna etme olmak {izere
dort bilesenden olugsmaktadir. Bu bilesenler Sekil 1’de verilmistir.

Sekil 1
Matematiksel Diistinme Bilesenleri

/ Ozel Durumlar Uzerinde Calisma

Matematiksel Diisiinmenin — > Genelleme Yapma
Bilesenleri —_— Varsayinda Bulunma

\ Ikna Etme

Ozel durumlar iizerinde calisma.

Insan problemle karsi karstya kaldiginda problem durumunu bazi &rnekler {izerinden anlamlandirir.
Ozel durumlar iizerinde galisma, meselenin derinlemesine incelenmesini kolaylastiran, gercekte ne ile ilgili
oldugunu anlamlandirmaya yardimci olan ve daha suurlu sekilde tahminler yaparak ¢ozlilmesini saglayan bir
siirectir. Ozel durumlar iizerinde calisma siirecinde sistematik, rastgele ve ustaca segimler yapilir ve her
secim belli kullanim amaglar1 i¢in faydal olmaktadir (Mason vd., 2010).

Genelleme yapma.

Oriintii ve iliskiler ag1ga cikarilarak 6rnekleri de kapsayan daha genis kiimeler hakkinda tahminlerde
bulunulmasi bir “genelleme” siirecidir. Genellemeye ulagmak i¢in 6zel durumlarin iizerinde c¢alisilir; gerekli
deliller toplanir ve bir araya getirilir. Ulasilan genellemeler yazili veya sozlii bir sekilde ifade edildiginde bir
varsayima doniismeye baslamaktadir. Genelleme, daha ileri seviyede bulunan sorulara yonlendirmektedir.
“Dogru olma ihtimali olan sey nedir?” sorusuyla bir varsayim olusturmasini, “Neden dogrudur?” sorusuyla
destekleyici olmasini, “Nerelerde dogrudur, sorunun gegerli oldugu farkli bir hali var midir?” sorusuyla ¢ok
daha genel formuna ulasmasini saglamaktadir. (Mason vd., 2010).

Varsayimda bulunma.

Bir seyin dogru olma ihtimalini 6ngérme veya sezme ve bu 6ngdriiniin dogrulugunu inceleme siireci
varsayimda bulunma olarak adlandirilmaktadir. Varsayimda bulunma 6zel durumlar iizerine galigmalar
yaparken ve genellestirme siirecleri uygulanirken kendiliginden dogal olarak ortaya ¢ikmaktadir (Mason vd.,
2010). Varsayimda bulunma dongiisii Sekil 2 ‘de gosterilmistir.
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Sekil 2

Varsayimda Bulunma Déngiisii

Varsaymmi Varsayumi
Dogrula Kontrol Et
Varsayim Neden Varsayima
Dogrudur? - Giivenme
Nasil
Degistirilebilir?

Aragtirma siirecinde ortaya ¢ikan bir varsayim ya yanligtir ya da ikna edici sekilde dogrudur. Yanlis
olmasi halinde diizeltme ya da degistirilme yapilmasi i¢in yeniden aragtirma siirecine girilen bir dongiisel
stirec islemektedir. Yani elde edilen bulgular varsayimi destekliyorsa bir sonraki adima gegilir ve varsayimin
dogrulugun sebebi diigiinilmeye baslanmalidir. Aksi durumda, dongiisel siire¢ devam eder ve yeni
varsayimlar olusturulmasi gerekir (Celik, 2016).

Dogrulama ve ikna etme.

Varsayimlar destekleme siireci {i¢ asamada; kendi kendini ikna etme, bir arkadasini ikna etme, bir
diismanini ikna etme seklinde gelismektedir. Bir birey kendini ikna etme asamasinda bazi seylerin dogru
olma sebeplerini ifade edebilir durumdadir, bir arkadasini ikna etme asamasinda agik ve net sekilde dogru
oldugunu diisiindiigii seyleri tutarh sekilde delillerle ifade etmektedir, diismanini ikna etme agsamasinda ise
fikirlerini siiphe ederek elestiren birini ikna etme siirecini igerir ve karsi taraftan gelebilecek elestirilere karsi
giiclii deliller sunulmasi gerekmektedir (Mason vd., 2010).

Matematik Okuryazarhk Oz-Yeterlik Algis1 ve Matematiksel Diisiinme Arasindaki iliski

Matematik okuryazarligi tamimlar1 ortak paydada; kisinin matematige ait gerekli yetkinliklere ve iist
diizey diisiinme becerilerine sahip olmast ve bu becerileri uygulama siireci seklinde tanimlanmistir
(Kramarski & Mizrachi, 2004; Meaney, 2007). Matematik okuryazarlig1 yeterligi, matematiksel diisiinmenin
akil yiiriitme, baglanti kurma, modelleme, matematiksel kavramlarin anlamlandirilmasi gibi yonlerini kapsar
(NCCA, 2012). Matematik okuryazar olabilmek i¢in matematiksel diisiinme becerilerine sahip olunmasi
gerektigini gostermektedir. Akil yiirlitme, problem ¢ozme, iist diizey diislinme gibi becerileri igeren
matematiksel diigiinmenin gerceklestirilmesi (Berlin & White, 1992) ile matematik okuryazarligmin temeli
atilabilmektedir.

Rizki ve Priatna (2019), wuluslarasi yayinlarin analiziyle matematik okuryazarligin temel
yetkinliklerinin semboller, temsiller, matematiksel diisiinme, modelleme, iletisim, problem kurma ve ¢6zme,
akil yiirlitme, teknoloji ve araglar oldugunu tespit etmistir. Bu gercevede matematik okuryazarliginin temel
yetkinlikleri igerisinde matematiksel diisiinme ve alt becerilerini igerdigi dolayisiyla iki konunun birbirini
destekleyici bir nitelikte oldugu goriilmektedir.

Matematiksel diisiinme, matematiksel siirecle ilgilidir ve gelistirilebilir (Mason vd., 1985). Bu gelisim
stireci problemlerle karsi karsiya kalarak ve problem ¢oziimlerinde derinlemesine diisiinerek, deneyimlerle
baglantili sekilde bilgileri anlamlandirarak gerceklestirilebilir. Ogrencilerin matematiksel diisiinmelerini
gelistirmek i¢in 6gretmenler Ogrencilerin diislincelerini derinlestirmelerini ve ifade etmelerini saglamali,
kavramsal anlamalarin1 destekleyici olmalidir (Olkun & Toluk, 2007). Diger bir yandan da bir 6grencinin
matematiksel diiglinmesinin gelistirilmesi i¢in Oncelikle matematiksel diisinme becerisi yliksek seviyede
ogretmenler yetistirilmesi gerekmektedir. Ogretmen adaylarinin, alan bilgileriyle birlikte matematiksel
diistinme siireglerini etkin bir sekilde kavrayabilme ve uygulayabilme becerilerini gelistirmeleri, smif ici
uygulamalarda 6grencilere drnek teskil edecek niteliktedir. Aynm1 dogrultuda matematik okuryazar1 6grenciler
icin matematik okuryazar1 6gretmenlere ihtiyac¢ vardir ve matematik 6gretmenleri siniflarinda bunun farkinda
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olarak  ogretim  gerceklestirmelidir. Dolayisiyla matematik  6gretmen  adaylarmin  matematik
okuryazarliklarinin iyi diizeyde olmas1 beklenmektedir.

Google Akademik, Dergi Park ve YOK Tez veri tabanlari tarandiginda matematiksel diisiinmeyle ilgili
calismalara (Alkan & Giizel, 2005; Alkan & Tasdan; 2011; Arslan & ilkériicii, 2017; Cihangir, 2020;
Diizgiin & ipek, 2023; Ersoy & Giiner, 2014; Gii¢ vd., 2021; Tiiziin & Cihangir, 2020) ve matematik
okuryazarlig1 ve 6z-yeterlik algisima dair caligmalara (Altintas vd., 2012; Aydin vd., 2020; Bilgeg, 2022;
Giines & Gokeek, 2013; Kabael & Barak, 2016; Konukoglu vd., 2019; Ozgen & Kutluca, 2013; Ozgen,
2015; Ozgen vd., 2018; Yenilmez & Ata, 2013; Zehir & Zehir, 2016) rastlanmasmna ragmen ikisinin
arasindaki iligkiyi ele alan bir ¢caligmaya rastlanmamustir. Oysaki matematik okuryazarligi, temel yetkinlikler
icinde matematiksel diisiinmeyi ve onun alt becerilerini barindirir bu nedenle matematiksel diisiinme ve
matematik okuryazarliginin birbirini etkileyen iki kavram oldugu disiiniilmektedir.

Matematik okuryazarlifi becerilerin belirlenmesinde 6z-yeterlik, inang ve algi 6nemli etkenlerdir.
Matematik okuryazarligi gelismis bireylerin algilar1 da yiiksek olmaktadir. Matematik &gretmenlerinin
inanglari, 6grencilerin matematiksel basarilar iizerinde belirleyici bir etkiye sahiptir. Philipp (2007),
ogretmenlerin inanglar1 ve duygularinin 6gretim tarzlarii ve dolayisiyla 6grencilerin 6grenme deneyimlerini
sekillendirdigini belirtmektedir. Bu ¢ercevede, 6gretmenlerin 6z-yeterlilik inanglari, matematiksel diigiinme
ve pedagojik becerilerin gelisiminde onemli bir rol oynar (Schoenfeld, 2016). Bu baglamda, 6gretmen
adaylarinin matematik okuryazarligina ve oz-yeterlilik diizeylerine iliskin farkindalik gelistirmeleri ve bu
yeterliliklerini bilingli bir seviyeye tasimalari, Ogretmenlik meslegine adim attiklarinda Ggrencilerin
matematik okuryazarlig1 becerilerinin gelisimine énemli katkilar saglayacaktir (Ozgen & Bindak, 2008). Oz-
yeterlilik, bir bireyin belirli bir gdrevi basariyla yerine getirme inancidir (Pajares & Miller, 1994). Bu
inanglar, 6grencilerin matematiksel problemleri ¢c6zme siireclerinde dnemli bir motivasyon kaynagi olusturur
(Schunk, 2003). Bandura (1997), 6z-yeterliligin bireylerin basariya ulasmadaki kritik roliinii detayli bir
sekilde tartisarak, bu inanglarin egitimdeki etkilerini kapsamli bir bigimde ele almistir. Egitimde,
Ogretmenlerin okuryazarlik ve 6z-yeterlik algilarinin yiiksek olmasi gerektigi vurgulanmaktadir (Aydin vd.,
2020). Bir bireyin herhangi bir beceriyi gelistirebilmesi i¢in, oncelikle o beceriye yonelik 6z-yeterlilik
inancina sahip olmasit gerekmektedir. Yani, matematiksel okuryazarlik kazanabilen bir birey, Once
matematik okuryazarligina dair 6z-yeterlilik inancina sahip olmalidir.

Bu calisma matematik 6gretmen adaylarinin matematiksel diisiinme becerilerini ve matematik
okuryazarliklarini inceleyerek mevcut durumu agikliga kavusturmasi ve ikisi arasindaki iliskiyi belirleyerek
Ogretmen adaylarinin gelistirmesi gereken becerileri ve yetkinlikleri ortaya cikarmasi agisindan Snemli
goriilmektedir. Bu kapsamda arastirmanin amaci, ilkdgretim matematik 6gretmen adaylarinin matematiksel
diisiinmeleri ile matematik okuryazarlik 6z-yeterlik algilar1 arasindaki iliskinin incelenmesidir. Ilkogretim
matematik Ogretmen adaylarinin matematik okuryazarlik 6z-yeterlik algilarinin ne diizeyde oldugu ve
matematiksel diisinme becerilerinin ne diizeyde oldugu ayri ayr1 incelenip ¢ikarimda bulunmasi
amaglanmaktadir. Bu amag dogrultusunda asagida belirtilen aragtirma sorular1 olusturulmustur:

1. 1lkdgretim matematik dgretmen adaylarmin matematik okuryazarlik &z-yeterlik algilart ne
diizeydedir?

2. Ilkdgretim matematik dgretmen adaylarmin matematiksel diisiinmeleri ne diizeydedir?

3. Ilkdgretim matematik 6gretmen adaylarinin matematik okuryazarlik 6z-yeterlik algilart ile
matematiksel diislinme becerileri arasindaki iligki nasildir?

YONTEM
Arastirma Desen

Bu calismada, ilkdgretim matematik 6gretmen adaylarinin matematiksel diisiinmeleri ile matematik
okuryazarlik 6z-yeterlik algilar1 arasindaki iligkiyi incelemek amaciyla nicel arastirma yontemlerinden
iliskisel tarama deseni benimsenmistir. Iliskisel tarama deseninde, degiskenler arasindaki ortak degisimin
olup olmadif1 ve eger varsa bu degisimin yénii ve niteligi incelenir (Karasar, 2011). Iliskinin incelendigi
caligmalara korelasyonel aragtirmalar da denilmektedir (Creswel, 2017).
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Calisma Grubu

Bu arastirmanin ¢alisma evreni Istanbul ilinde 2023-2024 egitim dgretim yilinda dgrenim goren 1.
smif ilkdgretim matematik Ogretmen adaylandir. Caligmada Ogretmen adaylarmin aldiklar1 egitimin
matematiksel diisiinme ve okuryazarliklarini heniiz etkilememis haliyle yiiriitilmek istenildigi i¢cin ¢aligma
evreninde ilkogretim matematik Ogretmen adaylarinin 1. smif olmasi Onemlidir. Calisma grubunun
belirlenmesinde rastgele ornekleme yonteminin belirlenmesi miimkiin olmadigindan elverigli 6rnekleme
yontemi ile secilmistir. Elverisli 6rnekleme yontemi, ¢alisma grubunun erisilebilirligin maddi olarak daha
uygun oldugu 6rnekleme yontemidir (Creswell, 2017). Caligma grubunun secilmesinde rastgele 6rnekleme
yontemi sec¢ilmesi miimkiin olmasa da arastirma yapilacak {iniversitelerin hem devlet iiniversitesi olmasina
hem de tiniversitede okuyan 6grencilerin demografik 6zelliklerinin ¢aligma evrenin temsil edebilmesi dikkate
alinmistir. Orneklem biiyiikliigii calismanm istatistiksel olarak anlamli bir genellemeye ulasabilmesi icin
onem arz etmektedir. Ornekleme biiyiikliigiiniin belirlenmesi igin 6ncelikle ¢alisma evreninin sayisina
ulagilmistir. YOK’{in veri tabanmindan Istanbul ¢alisma evreninde 1. sinif ilkdgretim matematik dgretmen
adaylarinin sayisinin yaklasik 600 oldugu goriilmiistiir. Bu kapsamda 6rneklem biiyiikliigli Biiyiikoztiirk vd.
(2021) belirttigi sekilde evrenin biiyiikliigiine gore yaklasik olarak 120 olarak belirlenmistir. Creswell (2017)
korelasyonel aragtirmalarda 6rnekleme biiyiikliigliniin 30 olmasim1 uygun gormiistiir. Dolayisiyla yaklasik
olarak 120 ilkogretim matematik 6gretmen adayindan veri toplanmasi hedeflenmistir ancak 95 6gretmen
adayina ulasilabilmistir. Bu c¢alisma grubu demografik 6zelliklerinden ve erisilebilirliklerinden dolay1 2023-
2024 yilinda Istanbul’da bulunan 3 devlet iiniversitende Ogrenim goren 1. smif ilkdgretim matematik
Ogretmen adaylarindan olugsmaktadir. Calisma grubu 17 erkek ve 78 kiz 6gretmen adayindan olusmaktadir;
cinsiyetlerine gore kiz O6gretmen adaymin daha yogunlukta oldugu bir veri grubu ortaya c¢ikmustir.
Yiiksekogretim program atlasi incelendiginde ise kizlarin bu bdliimde okuma oraninin erkeklere gore daha
yiiksek oldugu goriilmektedir. Bu kapsamda veri alinan grubun cinsiyet 6zellikleri de Tiirkiye’de bulunan
Ogretmen adaylarinin 6zelliklerini yansitmaktadir.

Veri Toplama Araclari

Arastirma verileri Ozgen ve Bindak (2008) tarafindan hazirlanmis olan “Matematik Okuryazarligi Oz-
Yeterlilik Olgegi” ve Ersoy (2013) tarafindan matematik Ogretmen adaylari igin gelistirilmis olan
“Matematiksel Diisinme Olgegi” kullanilarak elde edilmistir. Olgeklerin kullamimi igin yazarlardan izin
almmistir. Arastirmaci tarafindan 6gretmen adaylarinin hangi iiniversitede okudugunu, cinsiyet dagilimini,
ailesinin yasadigi ili ve mezun oldugu lise bilgilerini iceren kisisel bilgi formu olusturulmustur.

Kigisel Bilgi Formu

[Ikdgretim matematik 6gretmen adaylarinin demografik 6zellikleri bilgisinin alinmasi i¢in sorumlu
arastirmaci tarafindan hazirlanan “Kisisel Bilgi Formu” kullanilmistir. Kisisel bilgi formunda, ilkdgretim
matematik 6gretmen adaylarinin cinsiyeti, ailesinin yasadig1 yer, mezun oldugu lise tiirii sorulmustur.

Matematik Okuryazarhg Oz-Yeterlik Olcegi

Matematik Okuryazarhg Oz-Yeterlilik Olgegi, matematik okuryazarhigma yonelik &z-yeterlik
inanclarin1 6lgmeyi amagclayan beslik likert tipinde bir Olgektir. Dordii olumsuz toplam 25 maddeden
olusmaktadir.. Olcekte yer alan maddelerin segenekleri “tamamen katilryorum” segeneginden baslayip “hic
katilmiyorum” segenegine dogru siralanmistir. Bu 6lcekten alinabilecek en yiiksek puan 125 ve en diisiik
puan 25°dir. Olgekten elde edilecek gorece yiiksek puan, matematik okuryazarh@ dz-yeterliginin gérece
yiksek olmasini gostermektedir. Puanlar 25 - 58,3 araliginda diistik seviye, 58,4 - 91,7 araliginda orta seviye,
91,8 — 125 yiiksek seviye olacak sekilde gruplandirilmaktadir. Faktor analizi sonucunda maddelerin 1. faktor
yiik degerlerinin yeterince yiiksek, tek faktoriiniin agikladii varyans oraninin % 42,85 oldugu bulunmustur.
Giivenirlik analizinde 6lgegin madde-toplam puan korelasyonlarinin 0,48 ile 0,75 arasinda degistigi ve
Cronbach alfa giivenirlik katsayismin 0,94 oldugu goriilmiistiir.

Matematiksel Diisiinme Olcegi

Matematiksel Diisinme Olgegi, dgretmen adaylarmin matematiksel diisiinme diizeylerini dlgmek
amaciyla 5’ 1 olumsuz toplam 25 maddeden olusan besli likert tipinde bir 6l¢ektir. Bu maddelerin se¢enekleri
“1: hi¢ katilmiyorum, 2: katilmiyorum, 3: kararsizim, 4: kismen katiliyorum, 5: tamamen katiliyorum”
seklindedir. Olgekte yer alan olumsuz maddeler tersten kodlanmistir. Olgekten alimacak en yiiksek puan 125,
en diisiik puan 25°dir. Olgekten elde edilecek gorece yiiksek puan, matematiksel diisiinme diizeyinin gorece
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yiiksek olmasini gdstermektedir. Faktor analizi sonucunda 6zdegeri 1’in iizerinde olan 4 alt faktorli bir yap1
olusturulmustur. Giivenirlik analizinde Cronbach Alfa Katsayis1 0,78 olarak hesaplanmigtir. Bu sonug,
gelistirilen dlgegin giivenilir oldugunu géstermektedir. MDO, iist diizey diisiinme egilimi, akil yiiriitme,
matematiksel diisiinme becerisi ve problem ¢6zme alt boyutlarindan olugsmaktadir.

Verilerin Toplanmasi

Calisma, Istanbul ilinde bulunan 3 farkli devlet iiniversitesinde yapilmistir. Veriler toplanmadan
once Marmara Universitesi Egitim Bilimleri Enstitiisii Arastirma ve Yaym Etik Kurulundan 02.04.2024
tarihinde 04-47 sayili etik kurul onay1 alinmistir. Veriler katilimeilardan goniillii onam formu ile tamamen
goniilliiliik esasina uygun olarak toplanmistir. Arastirmaya katilan 6gretmen adaylariin, kisisel bilgi formu
ve Olcekleri doldurmalan yaklasik 20 dakika siirmiistiir. Veriler 95 6gretmen adayindan goniilli katilim
saglanarak toplanmistir. Tiim 6gretmen adaylarinin verileri dogru sekilde verdigi varsayilmis ve toplanan
verilerin tamami analizde kullanilmistir.

Verilerin Analizi

Adaylarin matematiksel diisiinme ve matematiksel okuryazarlik 6z-yeterlik algi diizeylerini belirlemek
amaciyla istatistiksel analiz yapilmistir. Adaylarm matematiksel diisiinme Olceginden ve matematik
okuryazarlig1 6z-yeterlik Olgeginden alabilecegi en yiiksek puanlar Slceklerin gerektirdigi esit birimlere
boliinerek puanlanmis ve yorumlanmistir. Sinir seviyesinde yer alan puanlar bir iist grupta
degerlendirilmistir. Korelasyonun hesaplanmasi i¢in Oncelikle verilerin normal dagilip dagilmadig
Kolmogorov-Smirnov testi ile analiz edilmistir. Test sonucunda verilerin normal dagildigi goriilmiistiir.
Veriler normal dagildig1 i¢in Pearson korelasyon katsayisi ile analiz yapilmstir.

BULGULAR

Arastirmanin ilk bulgusu dgretmen adaylarmin Matematik Okuryazarlik Oz-Yeterlik Olgegi’nin
betimsel istatistiklerinden olusmaktadir. Betimsel istatistige iliskin bulgular Tablo 1°de verilmistir.

Tablo 1

Matematik Ogretmen Adaylarimin Matematik Okuryazarlik Oz-Yeterlik Olgegine Iliskin Betimsel Istatistik
Sonuclart

N X Ss Max. Min.

Matematik 95 91,48 12,16 122 65
Okuryazarhk
Oz-Yeterligi

Betimsel istatistigin sonuglarmma gore ilkogretim matematik Ogretmen adaylarinin matematik
okuryazarlik 6z-yeterlik puanlariin ortalama 91,48 olarak bulunmustur. Matematik okuryazarlik 6z-yeterligi
25 - 58,3 (dusiik), 58,4 - 91,7 (orta), 91,8 - 125 (yiiksek) olacak sekilde gruplandirilmistir. Dolayisiyla
ilkdgretim matematik 6gretmen adaylarmin orta diizeyde matematik okuryazarlik 6z-yeterlik inancina sahip
oldugu sdylenebilmektedir. Tablo 2’de frekanslarla ilgili betimsel istatistik verilmistir.

Tablo 2

Matematik Ogretmen Adaylarimin Matematik Okuryazarlik Oz-Yeterlik Diizeyleri Betimsel Istatistigi

Gruplandirmalar f %
25-58,3 (diisiik) 0 %0
58,4-91,7 (orta) 52 %54,73
91,8-125 (yiiksek) 43 %45,27
Toplam 95 %100

294



Esra Tiirk, Emin Aydin, Fatmagiil Ergiin

[Ikdgretim matematik Ogretmen adaylarmin  matematik okuryazarlik 6z-yeterlik diizeyleri
incelendiginde daha ¢ok orta diizey (%54,73) oldugu daha sonra ise yliksek diizey (%45,27) oldugu ve diigiik
diizeyde sonuca rastlanmadigi tespit edilmistir. Buna gore betimsel istatistik sonuglari kapsaminda
ilkdgretim matematik Ogretmen adaylarmin genellikle orta diizey matematik okuryazarlik oz-yeterlik
diizeyine sahip oldugu soylenebilmektedir.

Aragtirmanin ikinci bulgusu 6gretmen adaylarmin Matematiksel Diisiinme Olgegi ve alt boyutlari ile
ilgili verilerinin betimsel istatistiklerinden olusmaktadir. Betimsel istatistige iliskin bulgular Tablo 3’te
verilmistir.

Tablo 3

Matematik Ogretmen Adaylarimin Matematiksel Diisiinmeleri ve Alt Boyutlarina Iliskin Betimsel Istatistik
Sonuclart

Olgek ve Alt N K X X/k Diizey Ss Max. Min.
Boyutlan

Problem 95 7 25,49 3,64 Orta 3,21 35 19
Cozme Alt

Boyutu

Akil 95 4 16,45 4,11 Yiksek 1,97 20 12
Yiiriitme Alt

Boyutu

Ust Diizey 95 6 24,30 4,05 Yiksek 3,34 30 13
Diisiinme

Egilimi Alt

Boyutu

Matematikse 95 8 31,01 3,87 Yiiksek 3,22 38 24
1 Diigiinme

Becerisi Alt

Boyutu

Matematikse 95 25 97,26 3,89 Yiiksek 8,87 118 73
1 Diigiinme

Olgegi

Toplam

Tablo 3’e gore ilkogretim matematik 6gretmen adaylarimin matematiksel diistinmeleri (X/k= 3,89)
yiiksek diizeyde; alt boyutlar icerisinde yer alan iist diizey diisiinme egilimi (X/k= 4,05), akil yiiriitme (X/k=
4,11) ve matematiksel diisiinme becerisi (X/k= 3,87) yiiksek diizeyde; problem ¢ézme (X/k= 3,64) orta
diizeyde yer almaktadir.

Arastirmanin ti¢lincii bulgusu ilkogretim matematik 6gretmen adaylarmin matematik okuryazarlik
0z-yeterlik diizeyleri ile matematiksel diisiinmeleri arasindaki iliskinin analizinden olusmaktadir. Bu bulgu
icin Oncelikle verilerin normal dagilip dagilmadigi Kolmogorov-Smirnova testi ile analiz edilmistir. Test
sonucunda verilerin normal dagildig1 goriilmistiir. Veriler normal dagildigi i¢in Pearson korelasyon katsayist
ile analiz yapilmistir. Korelasyon analizine iligkin bulgular Tablo 4’te verilmistir.
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Tablo 4

Matematik Okuryazarlik Oz-Yeterlik Diizeyleri ile Matematiksel Diisiinme Arasindaki Iliskinin Korelasyon
Analizi

Matematik Matematik  Matematiksel Akl Ust Diizey Problem
Okuryazarhk Diisiinme Diisiinme Alt Yiiriitme Diisiinme Cozme Alt
Oz-Yeterlik  Olcegi Boyutu Puam  Alt Alt Boyutu  Boyutu Puam
Diizeyi Toplam Boyutu Puam
Puam Puani
0,392%** 0,208* 0,254* 0,419** 0,283**
Matematik 1
Okuryazarhk
Oz-Yeterlik
Diizeyi
0,739" 0,660 0,857 0,723"
Matematik - -
Diisiinme
Olgegi Toplam
Puam
0,269 0,516™ 0,337
Matematiksel - - -
Diisiinme Alt
Boyutu Puam
0,595 0,318
Akl Yiiriitme - - - -
Alt Boyutu
Puam
0,444™
Ust Diizey - - - - -
Diisiinme Alt

Boyutu Puam

Problem
Cozme Alt - - - - - -
Boyutu Puam

n=95, ** p <0,01 *p<0,05

Tablo 4 incelendiginde ilkogretim matematik 6gretmen adaylarmin matematik okuryazarlik 6z-
yeterlik diizeyleri ile matematiksel diisiinmeleri arasinda istatistik olarak pozitif, orta diizeyde ve anlaml bir
iligkinin oldugu (r=0,39) goriilmektedir.

TARTISMA, SONUC VE ONERILER

Calismada elde edilen bulgulara bakildiginda, Ogretmen adaylarinin okuryazarlik o6z-yeterlik
diizeylerinin genel olarak orta seviyede oldugu ancak yiiksek seviyeye olduk¢a yakin oldugu belirlenmistir.
Matematik okuryazarligimin bireyin karsilagtigi olgulart matematiksel kavram ve yontemleri kullanarak
aciklamasi, matematiksel sonuclart yorumlamasi gibi becerileri gerektirdigi diisiiniilirse matematik
Ogretmen adaylarinin da bu becerilere hakim olmasi beklenen bir durumdur. Matematik okuryazari bir
bireyin matematik okuryazarlik 6z-yeterlik inanci da gelismistir dolayisiyla bulgularda 6gretmen adaylarmin
da matematik okuryazarlik 6z-yeterlik inancinin orta diizeyde olmasi bu bilgiyi destekler niteliktedir. Tekin
ve Tekin (2004) ve Ozgen (2015) calismalarinda matematik dgretmen adaylarinin matematik okuryazarlik
0z-yeterlik inanglarimi orta diizeyde bulmasi bu ¢aligma sonucuyla ortiismektedir. Zehir ve Zehir (2016)
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calismalarinda dordiincli simif 6gretmen adaylarinin matematik okuryazarlik 6z-yeterlilik algisinin daha
yiiksek oldugunu belirtmislerdir. Ogretmen adaylarinin 6z-yeterlik puanlarmin yiiksek diizeye gok yakin
olmasina ragmen orta diizeyde kalmasi 6rneklem grubunun arastirma sorusu geregi yalnizca birinci sinif
ogretmen adaylarindan olugsmasindan kaynakli olabilir.

Matematik 6gretmen adaylarimin biiyiik bir kisminin orta ve yiiksek seviyede 6z-yeterlik algisina sahip
oldugu goriilmiistlir. Diisiik diizeye sahip olan 6gretmen adaymin bulunmamasi hem adaylarm matematik
bransindan olugmasi hem de 6rneklemin Istanbul’un belli bir basariya sahip olan iiniversitelerindeki
ogrencilerinden olusuyor olmasindan kaynakli olabilir. Ozgen’in (2015) ilkdgretim matematik &gretmen
adaylariyla yaptigi calismada, adaylarin ¢ogunlugunun yiiksek, geri kalan kisminin ise orta diizeyde 6z-
yeterlik inancina sahip oldugu goriilmektedir. Diisiik diizeye ait bulgunun bulunmamasi, bu g¢aligmayla
ortlismekte ve matematik Ogretmen adaylarinin matematiksel okuryazarliklarmin belirli bir seviyeye
geldigini gostermektedir. Ozgen’in ¢alismasinda yiiksek diizeye sahip olan 6gretmen adaymin fazla olma
sebebi ¢aligmalarin farkli yillarda yapilmasindan, egitim kosullarinin ve 6rneklem grubunun sinif seviyesinin
farklilagmasindan kaynakli olabilir.

[k gretim matematik 6gretmen adaylarinin matematiksel diisiinmeleri incelendiginde yiiksek diizeyde
oldugu goriilmektedir. Bu aragtirma bulgusu, Yorulmaz vd.’nin (2017) ¢aligmasiyla paralellik
gostermektedir. Matematiksel diistinme alt boyutu igerisinde yer alan problem ¢dzme becerisinin orta
diizeyde; akil yiiriitme, iist diizey diisiinme ve matematiksel diisiinme becerisinin yiiksek diizeyde oldugu
goriilmektedir. Alan yazina bakildiginda problem ¢dzme siireci i¢in bireylerin matematigi glinliik hayatta
kullanmasi, farkli bakis acgis1 gelistirmeleri ve matematiksel diisiinme becerilerine sahip olmasi 6nemli
gorlilmektedir. Yani problem ¢ézme siirecinin matematiksel diisiinmenin alt boyutlarinda yer alan becerileri
ve bazi yetkinlikleri gerektirdigi diisiiniiliirse; problem ¢ézme alt becerisinin orta diizeyde; akil yiiriitme, st
diizey diisiinme ve matematiksel diisiinme becerisinin yiiksek diizeyde olmasi beklenen bir durumdur. Alkan
ve Giizel (2005) tarafindan yapilan calismada matematik Ogretmen adaylarimin matematiksel diisiinme
diizeylerinin diisiik olarak belirlenmesi bu calisma sonuglar1 ortiismemektedir. Bu kapsamda c¢alismanin
yapildig1 yildan itibaren O6gretmen adaylarimin aldiklar egitimlerinde matematiksel diisiinme agisindan
gelisme oldugu soylenilebilir. Sonuglarin 6rtiismemesindeki diger sebep ise kullanilan 6lgme araci olabilir.

[Ikdgretim matematik Ogretmen adaylarinin matematik okuryazarlik 6z-yeterlik algilar1 ile
matematiksel diisiinme becerileri arasindaki iligki incelendiginde iki degisken arasinda orta diizeyde pozitif
yonlii bir iliski oldugu goriilmiistiir. Alan yazina bakildiginda Rizki ve Priatna (2019) uluslararasi yaymlari
analiz ederek matematik okuryazarliginin temel bilesenleri igerisinde matematiksel diisiinme, akil yiiriitme,
problem kurma ve ¢6zme gibi becerileri igerdigini ifade etmektedir. Bu durum, bireyin matematik okuryazari
olmas1 i¢in matematiksel diisiinme becerilerine sahip olmasi gerektigini gosterir ve arastirmanin son
bulgusunu desteklemektedir. Sonu¢ olarak matematiksel diisiinme ve matematik okuryazarligi birbirini
etkileyen iki degiskendir ve iligkilidir.

Bu calismanin bulgular1 dogrultusunda, matematik okuryazarlik 6z-yeterlik diizeylerinin daha yiiksek
seviyelere cikarilmasi ig¢in Ogretmen adaylarina yonelik daha yogun pratik ve uygulamali egitimler
sunulabilir. Ozellikle problem ¢dzme becerileri ve akil yiiriitme alanlarinda yapilacak ek egitimler, adaylarin
bu becerilerini daha ileri seviyeye tasiyabilir. Ogretmen adaylarinin matematiksel diisiinme becerilerinin
gelistirilmesi amaciyla, egitim programlarina daha fazla matematiksel diistinme temali etkinlikler ve ders
icerikleri eklenebilir. Bu tiir uygulamalar, adaylarm sadece teorik bilgiye degil, aynm1 zamanda pratik
diisiinme becerilerine de odaklanmalarini saglayacaktir.

Bu ¢aligmanin bulgulari, ilkdgretim matematik 6gretmen adaylarinin matematik okuryazarlik 6z-
yeterlik algilar1 ile matematiksel diisiinme becerileri arasinda orta diizeyde pozitif yonlii bir iliski oldugunu
gostermektedir. Bu durum, bireyin matematiksel diisiinme becerilerine sahip olmasmin, matematik
okuryazarligim1 da destekledigini ortaya koymaktadir. Matematik okuryazarlik oz-yeterlik algilar ile
matematiksel diisiinme becerileri arasindaki iliski dikkate alindiginda, bu iki alan arasindaki etkilesimi
artirmaya yonelik Ogretim programlar1 gelistirilebilir. Matematik G6gretiminde Ogretmenler, matematik
okuryazarligi ve matematiksel diisiinme etkilesiminden daha fazla faydalanabilir. Ozellikle, 6gretim
programlarina daha fazla uygulama temelli ve ger¢ek yasam baglamima dayali etkinliklerin eklenmesi, proje
tabanli 6grenme, disiplinler aras1 calismalar ve modelleme etkinliklerine agirlik verilmesi faydali olabilir
(Ozgen, 2015; Yorulmaz vd., 2017).
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Gelecekteki aragtirmalarda, farkli smif seviyelerindeki 6gretmen adaylarinin katilimiyla daha genis
orneklemler kullanilabilir. Bu, matematik okuryazarligi ve matematiksel diisiinme becerilerinin daha c¢esitli
egitim gegmislerine sahip bireylerde nasil gelistigini incelemeye olanak taniyacaktir. Matematiksel
okuryazarlik 6z-yeterlik algilarmin ve matematiksel diislinmenin zaman iginde nasil degistigini incelemek
icin uzun donemli arastirmalar yapilabilir. Brown ve Baird’e (1993) gore, gelecekte 6gretmenlik yapacak
olan adaylar i¢in matematiksel bakis agilar1 ve &gretim yontemlerini uygulamalar1 bakimindan aldiklar
egitim biiyiilk ©nem tasimaktadir. Ogretmen adaylarinin matematiksel okuryazarlik diizeylerinin ve
matematiksel diisinme becerilerinin, 6grencilerin basarilar1 {lizerindeki etkisi incelenebilir. Matematiksel
okuryazarlik becerilerinin ve matematiksel diisiinmenin, 6gretmen adaylarinin 6grencilerine nasil yansidig
ve 0grencilerin matematiksel basarilar iizerindeki etkileri arastirilabilir.
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INTRODUCTION

One of the fundamental goals of education is to raise individuals who meet the needs of the 21st
century and are aware of the quantitative and qualitative changes in the world, and the first step towards
equipping individuals with 21st-century competencies should be taken in the school environment. According
to the Organisation for Economic Co-operation and Development (OECD, 2006), mathematics education
aims to emphasize the role of mathematics in real-life contexts and foster critical and profound thinking
skills in students. The goal is to equip the students with the mathematical knowledge and skills necessary to
interpret the phenomena encountered in daily life and solve related problems. For the student to possess these
competencies and use them effectively, they need to have mathematical literacy (Steen et al., 2007).

A mathematically literate person is expected to understand and define the role of mathematics in real-
life situations, as per OECD (1999; 2003; 2006; 2009), make decisions based on mathematical knowledge
using constructive, relational, and reflective approaches when needed, and make this a way of life.
Additionally, they are expected to approach the problems encountered in daily life using mathematical
thinking processes. It is crucial for teachers to primarily possess mathematical literacy skills to impart and
develop mathematical literacy skills in individuals (Altintas et al., 2012).
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Mathematical Literacy

Bhola (1994) emphasizes that all readings express a form of literacy. In other words, it refers to the
ability to make sense of information and interpret it from various perspectives along with the reading
process. Therefore, it indicates the development of different types of literacy, such as digital literacy,
statistics, finance, and computer literacy, which are included in 21st-century skills. The focus of this study is
on mathematical literacy, which is a necessity for these types of literacy.

In the academic literature, mathematical literacy is defined using different expressions. Hoyles et al.
(2010) consider a person who has received mathematics education to be mathematically literate.
Mathematics is considered a science composed of abstract processes, while mathematical literacy is based on
the development of skills about everyday life experiences (Sidiropoulos, 2008). A mathematically literate
individual should possess mathematical knowledge as a tool to make sense of the world and adress the
problems they encounter. Familiarity with the language of mathematics enhances communication and equips
individuals with fundamental skills and concepts (Cooper, 2000). It is emphasized that the ability to express
oneself, along with written and verbal communication skills, is vital for mathematical literacy. In this
context, one of the main objectives of mathematics education is to cultivate mathematically literate
individuals.

Establishing mathematical relationships is an important factor for mathematical literacy. Woodbury
(1998) states that in this context, a mathematically literate individual can make connections with real-life
situations, thereby understanding and relating to mathematics. Therefore, although mathematical literacy
cannot be defined by a single expression, common components can be observed. These components include
mathematical self-efficacy and attitude, the application of mathematical modeling to real-life situations,
developing new methods for problem-solving, being able to relate mathematics within itself and in
interdisciplinary contexts, expressing mathematical or everyday life problems, and communicating using the
language of mathematics. In the process of communication, a mathematically literate individual must be able
to express thoughts, words, and symbols and be understandable in the language of mathematics. The fact that
mathematics is a universal language that progresses with defined terms is a defining characteristic that makes
it understandable to everyone.

One of the competencies that need to be developed in the 21st century is mathematical literacy (Drew,
2012). To develop mathematical literacy, the first priority should be to introduce different representations in
mathematical terminology and, after achieving proficiency, focus on teaching the language details. In this
development process, challenges arising from the nature of mathematics are encountered. For students, the
aspect of mathematics that requires abstract thinking is a challenging transition process. Students struggle to
interpret the verbal expressions of problems and to transition between representations, finding it difficult to
determine the steps they need to follow in the solution process. Despite these challenges, teaching
fundamental mathematical concepts through understanding and developing mathematical skills enhances
mathematical achievement and supports mathematical literacy. Therefore, good mathematics teaching is a
crucial key point for mathematical literacy.

The Programme for International Student Assessment (PISA) assesses the students’ literacy levels in
their native language, science, and mathematics. PISA, conducted with 15-year-old students literacy levels
worldwide, measures students' knowledge levels and competencies within the framework of mathematical
literacy and enables the comparison of results both nationally and internationally. To evaluate the current
state of the education system and implement more effective mathematics teaching, PISA studies have
become a reference point (Altun et al., 2022). PISA defines mathematical literacy as "the capacity of an
individual to understand and recognize the role of mathematics in the world around them using mathematical
thinking and decision-making processes to solve problems they will encounter today and in the future as a
thinking, critical, and productive citizen" (OECD, 2006).
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Mathematical Thinking

Mathematical thinking enables people to understand the problems they encounter in daily life in a
purposeful, systematic, accurate, precise, and practical manner (Sevgen, 2002). The development of
individuals' mathematical perspectives and their ability to make mathematical interpretations fosters the
growth of their mathematical thinking. The mental tools used to carry out the processes of abstraction and
mathematization are expressed as symbolic representation, abstraction, and symbolic operations. The key
elements of mathematical thinking are the use of mental structures, the knowledge present in the mind,
problem-solving strategies, participation in mathematical activities, and the mathematical perspective
(Schoenfeld, 1992). According to this way of thinking, which requires higher-level skills, Mason, Burton,
and Stacey (1985) mention five assumptions:

1. Every person has the ability to think mathematically.

2. Mathematical thinking can be developed by practicing various problems.

3. Mathematical thinking can be elicited through unexpected events and contrasts.

4. Deep thinking and questioning support mathematical thinking.

5. Mathematical thinking allows a person to understand the world and themselves better.

According to Stacey (2006), mathematical thinking is a natural tool in the problem-solving process of
daily life and is one of the most important goals of education because it is a significant necessity in
mathematics teaching.

Thinking is a tool for humans to better understand their environment and keep the events around them
under control (Burton, 1984). In this context, mathematical thinking is a tool that enables an individual to
systematize and process the knowledge they acquire to understand and control the world they live in
(Gattegno, 1978, cited in Burton). Although mathematical problems inherently require mathematical
thinking, mathematical thinking is not only used on specific mathematical objects but also in solving
problems encountered in any field (Argyle, 2012). According to Burton, the processes of mathematical
thinking consist of four components: working on specific cases, generalization, hypothesizing, and
convincing. These components are presented in Figure 1.

Figure 1

Components of Mathematical Thinking

Working on
Special Cases

= Generalization

m Presumption

Verification and
Persuasion

Mathematical Thinking
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Working on Special Cases

When inviduals encounter a problem, they often make sense of it by analyzing specific examples.
Studying specific cases is a process that facilitates the in-depth examination of the issue, helps understand
what it is really about, and enables it to be resolved by making more conscious predictions. In the process of
working on special cases, systematic, random, and skillful selections are made, and each selection is useful
for specific purposes (Mason et al., 2010).

Generalization

Identifying patterns and relationships and making predictions about broader sets that include examples
is a process of "generalization." To reach a generalization, specific cases are studied; the necessary evidence
is collected and compiled. When the reached generalizations are expressed in written or verbal form, they
begin to turn into a hypothesis. Generalization leads to questions at a more advanced level. It encourages
forming a hypothesis with the question, "What is the likely correct answer?" supporting it with the question,
"Why is it correct?" and reaching a more general form with the question, "Where is it correct, and is there a
different form of the question where it is valid?" (Mason et al., 2010).

Presumption

The process of predicting or sensing the likelihood of something being true and examining the
accuracy of that prediction is called making an assumption. Making assumptions naturally arises
spontaneously when conducting studies on specific situations and applying generalization processes (Mason
et al., 2010). The hypothesis testing cycle is shown in Figure 2.

Figure 2
Assumption Cycle

Verify the
Assumption

Why is the
assumption true? Check

How can it be Assumption
changed?

Reliance on
Assumption

A hypothesis emerges during the research process is either incorrect or convincingly correct. If it is
incorrect, a cyclical process is undertaken to correct or modify it through further research. In other words, if
the findings support the hypothesis, the next step is taken, and the reason for the hypothesis's validity should
be considered. Otherwise, the cyclical process continues, and new assumptions need to be formed (Celik,
2016).
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Verification and Persuasion

The process of supporting assumptions develops in three stages: convincing oneself, convincing a
friend, and convincing an enemy. In the stage of self-persuasion, an individual can express the reasons why
certain things are true. The stage of persuading a friend, they clearly and consistently present what they
believe to be true with evidence. In the stage of persuading an enemy involves the process of convincing
someone who criticizes their ideas with skepticism, and strong evidence must be presented against potential
criticisms from the other side (Mason et al., 2010).

The Relationship between Perceived Self-efficacy in Mathematical Literacy and Mathematical
Thinking

Definitions of mathematical literacy share a common ground; it is defined as the possession of
necessary competencies and higher-order thinking skills related to mathematics and the process of applying
these skills (Kramarski & Mizrachi, 2004; Meaney, 2007). Mathematical literacy competence encompasses
aspects of mathematical thinking such as reasoning, making connections, modeling, and understanding
mathematical concepts (NCCA, 2012). It shows that to be mathematically literate, one must possess
mathematical thinking skills. The foundation of mathematical literacy can be established by reazlizing
mathematical thinking, which includes skills such as reasoning, problem-solving, and higher-order thinking
(Berlin & White, 1992).

Rizki and Priatna (2019) identified through the analysis of international publications that the
fundamental competencies of mathematical literacy are symbols, representations, mathematical thinking,
modeling, communication, problem posing and solving, reasoning, technology, and tools. In this context, it is
observed that mathematical literacy includes mathematical thinking and its sub-skills within its core
competencies, and therefore, the two subjects are seen to be mutually supportive.

Mathematical thinking is related to the mathematical process and can be developed (Mason et al.,
1985). This development process can be achieved by facing problems and thinking deeply about problem
solutions, and making sense of information in connection with experiences. To develop students'
mathematical thinking, teachers should ensure that students deepen and express their thoughts, and support
their conceptual understanding (Olkun & Toluk, 2007). On the other hand, to develop a student's
mathematical thinking, it is essential to first train teachers with high-level mathematical thinking skills. It is
essential for teacher candidates to develop the ability to effectively understand and apply mathematical
thinking processes alongside their subject knowledge, as this will serve as a model for students in classroom
practices. In the same vein, there is a need for mathematically literate teachers for mathematically literate
students, and mathematics teachers should conduct their teaching with this awareness in their classrooms.
Therefore, it is expected that prospective mathematics teachers have a good level of mathematical literacy.

When searching the Google Scholar, Dergi Park, and YOK Thesis databases, studies related to
mathematical thinking (Alkan & Giizel, 2005; Alkan & Tasdan, 2011; Arslan & Ilkériicii, 2017; Cihangir,
2020; Diizgiin & ipek, 2023; Ersoy & Giiner, 2014; Giic et al., 2021; Tiiziin & Cihangir, 2020) and studies
on mathematical literacy and self-efficacy perception (Altintas et al., 2012; Aydm et al., 2020; Bilgeg, 2022;
Giines & Gokgek, 2013; Kabael & Barak, 2016; Konukoglu et al., 2019; Ozgen & Kutluca, 2013; Ozgen,
2015; Ozgen et al., 2018; Yenilmez & Ata, 2013; Zehir & Zehir, 2016) were found, but no study addressing
the relationship between the two has been conducted. However, mathematical literacy encompasses
mathematical thinking and its sub-skills within basic competencies; therefore, it is believed that
mathematical thinking and mathematical literacy are two interrelated concepts.

Self-efficacy, belief, and perception are important factors in determining mathematical literacy skills.
Individuals with developed mathematical literacy also have high perceptions. Mathematics teachers’ beliefs
have a decisive impact on students' mathematical achievements. Philipp (2007) states that teachers' beliefs
and emotions shape their teaching styles, and consequently, students’ learning experiences. In this context,
teachers' self-efficacy beliefs play an important role in developing mathematical thinking and pedagogical
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skills (Schoenfeld, 2016). In this context, developing awareness of mathematical literacy and self-efficacy
levels among teacher candidates and elevating these competencies to a conscious level will significantly
contribute to the development of students' mathematical literacy skills when they step into the teaching
profession (Ozgen & Bindak, 2008). Self-efficacy is an individual's belief in their ability to successfully
perform a specific task (Pajares & Miller, 1994). These beliefs serve as a significant source of motivation for
students in the process of solving mathematical problems (Schunk, 2003). Bandura (1997) discussed the
critical role of self-efficacy in individuals' success in detail, comprehensively addressing the impact of these
beliefs in education. In education, it is emphasized that teachers should have high perceptions of literacy and
self-efficacy (Aydin et al., 2020). For an individual to develop any skill, they must first possess a self-
efficacy belief related to that skill. In other words, an individual who can acquire mathematical literacy must
first have a belief in their self-efficacy regarding mathematical literacy.

This study is considered signicifant as it clarifies the current situation by examining the mathematical
thinking skills and mathematical literacy of prospective mathematics teachers, and by determining the
relationship between the two, it reveals the skills and competencies that teacher candidates need to develop.
In this context, this research aims to examine the relationship between the mathematical thinking of primary
school mathematics teacher candidates and their perceptions of mathematics literacy self-efficacy. It is aimed
to separately examine and draw conclusions about the level of mathematical literacy self-efficacy
perceptions and the level of mathematical thinking skills of prospective primary school mathematics
teachers. In line with this purpose, the following research questions have been formulated:

1. What is the level of perceived self-efficacy in mathematical literacy among prospective primary
school mathematics teachers?

2. At what level is the mathematical thinking of prospective primary school mathematics teachers?

3. How is the relationship between primary school mathematics teacher candidates' perceptions of
mathematical literacy self-efficacy and their mathematical thinking skills?

METHOD
Research Design

In this study, a relational screening model, one of the quantitative research methods, was adopted to
explore the relationship between the mathematical thinking of prospective primary school mathematics
teachers and their perceptions of mathematical literacy self-efficacy. In the relational screening design, the
common change between variables is examined, and if it exists, the direction and nature of this change are
investigated (Karasar, 2011). Studies that examine the relationship are also referred to as correlational
research (Creswell, 2017).

Working Group

The study population of this research consisted of first-year primary school mathematics teacher
candidates studying in the 2023-2024 academic year in Istanbul, Tiirkiye. In this study, it is important that
the prospective primary school mathematics teachers in the study population were first-year students, as the
research aims to examine the state of their education before it has yet influenced their mathematical thinking
and literacy. Since it was not possible to determine the random sampling method in the selection of the study
group, the convenient sampling method was used. The convenience sampling method is a sampling method
where the accessibility of the study group is materially more suitable (Creswell, 2017). Although it was not
possible to select the random sampling method for the selection of the study group, it was considered that the
universities where the research would be conducted should be state universities and that the demographic
characteristics of the students studying at the university should be able to represent the study population. The
sample size is important for the study to achieve a statistically significant generalization. To determine the
sample size, the number of the study population was first identified. From the YOK database, it was
observed that the number of first-year primary school mathematics teacher candidates in the Istanbul study
population was approximately 600. In this context, the sample size was approximately 120 according to the
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population size as specified by Biiylikoztiirk et al. (2021). Creswell (2017) deemed a sample size of 30
appropriate for correlational research. Therefore, data collection was aimed at approximately 120 primary
school mathematics teacher candidates, but only 95 teacher candidates were reached. This study group
consisted of first-year primary school mathematics teacher candidates studying at three state universities in
Istanbul in the 2023-2024 academic year, due to their demographic characteristics and accessibility. The
study group comprised 17 male and 78 female teacher candidates; thus, a data group emerged where female
teacher candidates were more prevalent according to their gender. When examining the higher education
program atlas, it was observed that the enrollment rate of girls in this department was higher than that of
boys. In this context, the gender characteristics of the group from which data were collected also reflect the
characteristics of teacher candidates in Tiirkiye.

Data Collection Tools

The research data were obtained using the "Mathematics Literacy Self-efficacy Scale" prepared by
Ozgen and Bindak (2008) and the "Mathematical Thinking Scale" developed by Ersoy (2013) for
mathematics teacher candidates. Permission to use the scales was obtained from the authors. A personal
information form containing the university the teacher candidates were attending, gender distribution, the
province where their family resides, and the high school they graduated from was created by the researcher.

Personal Information Form

The "Personal Information Form" prepared by the responsible researcher was used to gather
information on the demographic characteristics of prospective primary school mathematics teachers. In the
personal information form, the gender of the primary school mathematics teacher candidates, the place where
their family lives, and the type of high school they graduated from were asked.

Mathematics Literacy Self-efficacy Scale

The Mathematics Literacy Self-efficacy Scale is a five-point Likert-type scale designed to measure
self-efficacy beliefs related to mathematics literacy. It consists of 25 items, four of which are negatively
worded. The options for the items on the scale are arranged from "strongly agree" to "strongly disagree." The
highest score that can be obtained from this scale is 125, and the lowest score is 25. A relatively high score
obtained from the scale indicates a relatively high level of self-efficacy in mathematical literacy. Scores are
grouped as low level in the range of 25 - 58.3, medium level in the range of 58.4 - 91.7, and high level in the
range of 91.8 — 125. As a result of the factor analysis, it was found that the first factor loadings of the items
were sufficiently high, and the variance explained by the single factor was 42.85%. In the reliability analysis,
it was observed that the item-total score correlations of the scale ranged between 0.48 and 0.75, and the
Cronbach's alpha reliability coefficient was 0.94.

Mathematical Thinking Scale

The Mathematical Thinking Scale is a five-point Likert-type scale consisting of 25 items, five of
which are negative, designed to measure the mathematical thinking levels of teacher candidates. The options
for these items are "1: I completely disagree, 2: I disagree, 3: I am undecided, 4: I somewhat agree, 5: I
completely agree." The negative items in the scale have been reverse-coded. The highest score that can be
obtained from the scale is 125, and the lowest score is 25. A relatively high score obtained from the scale
indicates a relatively high level of mathematical thinking. As a result of the factor analysis, a structure with 4
sub-factors and an eigenvalue greater than 1 has been formed. In the reliability analysis, the Cronbach’s
alpha coefficient was calculated as 0.78. This result indicates that the developed scale is reliable. The MDO
consists of sub-dimensions of higher-order thinking tendency, reasoning, mathematical thinking ability, and
problem-solving.
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Data Collection

This study was conducted at three different state universities in Istanbul. Before the data collection,
ethical approval was obtained from the Research and Publication Ethics Committee of the Institute of
Educational Sciences at Marmara University on 02.04.2024, with the ethics committee reference number 04-
47. The data were collected from the participants in accordance with the principle of voluntariness, using a
voluntary consent form. It took approximately 20 minutes for the teacher candidates participating in the
study to fill out the personal information form and scales. The data were collected from 95 teacher
candidates who voluntarily participated. It is assumed that all teacher candidates provided their data
accurately, and all collected data were used in the analysis.

Data Analysis

Statistical analysis was performed to evaluate the candidates' levels of perceived mathematical
thinking and mathematical literacy self-efficacy. The highest scores that candidates could achieve on the
mathematical thinking scale and the mathematical literacy self-efficacy scale were divided into equal units as
required by the scales and scored and interpreted accordingly. Scores at the boundary level were evaluated in
the next higher group. To calculate the correlation, the Kolmogorov-Smirnov test was first used to confirm
the normal distribution of the data to determine whether they were normally distributed. It was observed that
the data were normally distributed as a result of the test. Since the data were normally distributed, it was
analyzed using the Pearson correlation coefficient.

FINDINGS
The first finding of the research consisted of the descriptive statistics of the Mathematics Literacy
Self-efficacy Scale of teacher candidates. The findings related to descriptive statistics are presented in Table
1.
Table 1

Descriptive Statistics Results of the Mathematics Literacy Self-efficacy Scale for Mathematics Teacher
Candidates

N X Ss Max. Min.
Mathematical 95 91,48 12,16 122 65
Literacy Self-
efficacy

According to the results of descriptive statistics, the average score of mathematical literacy self-
efficacy for prospective primary school mathematics teachers was 91.48. Mathematics literacy self-efficacy
is categorized as low (25 - 58.3), medium (58.4 - 91.7), and high (91.8 - 125). Thus, prospective primary
school mathematics teachers generally exhibit a moderate level of belief in their mathematical literacy self-
efficacy. Descriptive statistics related to frequencies are provided in Table 1.

Table 2

Descriptive Statistics of Mathematics Teacher Candidates' Levels of Mathematical Literacy Self-efficacy

Groupings f %
25-58,3 (low) 0 %0
58,4-91,7 (medium) 52 %54,73
91,8-125 (high) 43 %45,27
Total 95 %100
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When examining the mathematics literacy self-efficacy levels of primary school mathematics teacher
candidates, it was found that they were mostly at the intermediate level (54.73%), followed by the high level
(45.27%), and no results were found at the low level. Consequently, the descriptive statistics suggest that
primary school mathematics teacher candidates generally demonstrate a medium level of mathematical
literacy self-efficacy.

The second finding of the research consisted of the descriptive statistics of the data related to the
Mathematical Thinking Scale and its sub-dimensions of the teacher candidates. The findings related to
descriptive statistics are presented in Table 3.

Table 3

Descriptive Statistics Results on the Mathematical Thinking and Sub-dimensions of Mathematics Teacher
Candidates

Scale and N K X X/k Level Ss Max. Min.
Subdimensio

ns

Problem 95 7 25,49 3,64 Medium 3,21 35 19
Solving Sub-

dimension

Reasoning 95 4 16,45 4,11 High 1,97 20 12
Sub-
dimension

Higher 95 6 24,30 4,05 High 3,34 30 13
Order

Thinking

Tendency

Sub-

dimension

Mathematic 95 8 31,01 3,87 High 3,22 38 24
al Thinking

Skill Sub-

dimension

Total 95 25 97,26 3,89 High 8,87 118 73
Mathematic

al Thinking

Scale

According to Table 3, the mathematical thinking of prospective primary school mathematics teachers
(X/k= 3.89) is at a high level; among the sub-dimensions, the tendency for higher-order thinking (X/k=
4.05), reasoning (X/k= 4.11), and mathematical thinking skills (X/k= 3.87) are at a high level; problem-
solving (X/k= 3.64) is at a medium level.

The third finding of this research consisted of analyzing of the relationship between the mathematics
literacy self-efficacy levels of prospective primary school mathematics teachers and their mathematical
thinking. For this finding, the data were first analyzed using the Kolmogorov-Smirnov test to determine
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whether they were normally distributed. As a result of the test, it was observed that the data were normally
distributed. Since the data were normally distributed, it was analyzed using the Pearson correlation
coefficient. The findings related to the correlation analysis are presented in Table 4.

Table 4

Correlation Analysis of the Relationship between Levels of Mathematical Literacy Self-efficacy and
Mathematical Thinking

Mathematics  Mathematic Mathematical Reasoning Higher Problem
Literacy Self- s Thinking  Thinking Subscale Order solving
efficacy Level Scale Total  Subscale Score  Score Thinking Subscale
Score Subscale Score
Score
0,392%* 0,208* 0,254* 0,419%* 0,283**

Mathematics 1
Literacy Self-
efficacy Level

0,739" 0,660 0,857 0,723"
Mathematics
Thinking Scale
Total Score

0,269 0,516™ 0,337"
Mathematical - - -
Thinking
Subscale Score

0,595™ 0,318
Reasoning - - - -
Subscale Score

0,444™
Higher Order - - - - -
Thinking
Subscale Score

Problem
solving
Subscale
Score

n=95, ** p < 0,01 *p<0,05
As shown in Table 4, it was observed that there was a statistically positive, moderate, and significant

relationship (r=0.39) between the mathematics literacy self-efficacy levels and mathematical thinking of
prospective primary school mathematics teachers.
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CONCLUSION, DISCUSSION AND RECOMMENDATIONS

The findings revealed that the teacher candidates' literacy self-efficacy levels were generally at a
medium level but quite close to a high level. Given that mathematical literacy entails skills such as
explaining phenomena through mathematical concepts and methods and interpreting results, mathematics
teacher candidates are expected to master these competencies. Mathematically literate individuals develop
confidence in their mathematical literacy self-efficacy. Thus, the moderate level of self-efficacy belief
observed among teacher candidates aligns with this expectation. Tekin and Tekin (2004) and Ozgen (2015)
found that mathematics teacher candidates had moderate levels of mathematical literacy self-efficacy beliefs,
which aligns with the results of this study. Zehir and Zehir (2016) reported higher self-efficacy perceptions
in mathematical literacy among fourth-year teacher candidates. He moderate self-efficacy scores observed
among teacher candidates, despite nearing a high level, may stem from the sample comprising solely first-
year teacher candidates, considering research questions and research design.

It has been observed that many prospective mathematics teachers possess a medium to high level of
self-efficacy perception. The absence of teacher candidates with low levels of self-efficacy may be because
the candidates are from the mathematics department and the sample consists of students from certain
prestigious universities in Istanbul. In Ozgen's (2015) study with primary school mathematics teacher
candidates, it was observed that most of the candidates had a high level of self-efficacy belief, while the
remaining portion had a moderate level. The absence of findings related to a low level aligns with this study
and indicates that the mathematical literacy of prospective mathematics teachers has reached a certain level.
The higher number of teacher candidates with high levels in Ozgen's study may be due to the studies being
conducted in different years, the varying educational conditions, and the differences in the class levels of the
sample group.

When examining the mathematical thinking of prospective primary school mathematics teachers, it is
observed that it is at a high level. This research finding is parallel to the study by Yorulmaz et al. (2017). It is
observed that problem-solving skills, which fall under the sub-dimension of mathematical thinking, is at a
medium level, while reasoning, higher-order thinking, and mathematical thinking skills are at a high level.
Looking at the literature, it is considered important for individuals to use mathematics in their daily lives,
develop different perspectives, and possess mathematical thinking skills for the problem-solving process. In
other words, if it is considered that the problem-solving process requires skills and certain competencies that
fall under the sub-dimensions of mathematical thinking, it is expected that the sub-skill of problem-solving is
at a medium level, while reasoning, higher-order thinking, and mathematical thinking skills are at a high
level. In the study conducted by Alkan and Giizel (2005), the mathematical thinking levels of prospective
mathematics teachers were low, which does not align with the results of this study. In this context, it can be
said that there has been an improvement in mathematical thinking in the education received by teacher
candidates since the year the study was conducted. Another reason for the discrepancy in the results could be
the measurement tool used.

When examining the relationship between primary school mathematics teacher candidates' perceptions
of mathematical literacy self-efficacy and their mathematical thinking skills, it was observed that there is a
moderate positive correlation between the two variables. Looking at the literature, Rizki and Priatna (2019)
state that mathematical literacy includes skills such as mathematical thinking, reasoning, problem
formulation, and problem-solving within its fundamental components, as analyzed from international
publications. This situation indicates that an individual must possess mathematical thinking skills to be
mathematically literate, supporting the final finding of this research. In conclusion, mathematical thinking
and mathematical literacy are two interrelated and influencing variables.

In line with the findings of this study, more intensive practical and hands-on training can be offered to
teacher candidates to elevate their levels of mathematical literacy self-efficacy. Especially additional training
in problem-solving skills and reasoning can elevate the candidates' abilities in these areas to a higher level.
To develop the mathematical thinking skills of teacher candidates, more mathematical thinking-themed
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activities and course contents can be added to the training programs. Such practices will enable candidates to
focus not only on theoretical knowledge but also on practical thinking skills.

The findings of the research indicate that there is a moderate positive relationship between the
perceptions of self-efficacy in mathematical literacy and mathematical thinking skills of prospective primary
school mathematics teachers. This situation reveals that possessing mathematical thinking skills also
supports mathematical literacy. Given the relationship between perceptions of mathematical literacy self-
efficacy and mathematical thinking skills, educational programs can be developed to enhance the interaction
between these two areas. Teachers can benefit more from the interaction between mathematical literacy and
mathematical thinking in mathematics teaching. Especially, adding more application-based and real-life
context activities to the curricula, emphasizing project-based learning, interdisciplinary studies, and
modeling activities could be beneficial (Ozgen, 2015; Yorulmaz et al., 2017).

In further research, larger samples with the participation of teacher candidates from different grade
levels can be used. This will allow for the examination of how mathematical literacy and mathematical
thinking skills develop in individuals with more diverse educational backgrounds. Long-term studies can be
conducted to examine how perceptions of mathematical literacy self-efficacy and mathematical thinking
change over time. According to Brown and Baird (1993), the education received by candidates who will
become teachers in the future is of considerable importance in terms of applying mathematical perspectives
and teaching methods. The impact of teacher candidates' levels of mathematical literacy and mathematical
thinking skills on students' achievements can be examined. The reflection of mathematical literacy skills and
mathematical thinking of teacher candidates on their students and the impact on students' mathematical
achievements can be investigated.
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