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Arastirma Makalesi

Adil Matematik Egitimi Odakh Fark Etme Becerileri

Emine Giil Qelebil*J Qzet:. M?tematik topl'umlar ve bireyler .ig;in, g.el.ecelfte]fi ﬁrs'atlara eris@mdf:. tline.:mli‘lzir esik
gorevini iistlenmektedir. Toplumun tiim bireylerinin nitelikli bir matematik egitimi ve 6grenme
imkanlarina erisimi saglanarak diistinme, algilama ve problem ¢ézme yetenekleri gelismis,

ZE;EEi]‘;:?“fr:i(;\:':t?rmiikeEgitimi nitelikli is giiciine katilabilecek, iiretken ve mutlu bireyler olarak yetisme haklar
gul.celebi@tedu.edu.tr Y bulunmaktadir. Ancak, &zellikle savaslar, salgin hastaliklar, dogal afetler ve ekonomik

sarsintilar; gelir esitsizliklerinin belirginlesmesine neden olmaktadir. Ogrenciler arasinda
mevcut olan ve kendilerinin disindaki kosullardan kaynaklanan firsat ugurumlarmin ortadan
kaldirilmasina duyulan ihtiyag iilkemizde de yine benzer nedenlerle daha da acil bir hal almustir.
Ogretmenlerde fark etme ise; smifta karsilastiklari 6nemli durumlari anlamlandirma,
yorumlama ve etkili bir sekilde analiz edebilmeleri; dgretimlerini buna gore uyarlamalarimi
saglayan becerileri icermektedir. Bu calismada adil matematik egitimi ve matematik 6gretmeni
fark etme becerisi gerceveleri birlikte ele almarak tartisilmistir. Ogretmen fark etme becerisinin
matematik egitiminde siiregenlesmis esitsizlikleri irdelemek igin 6nemli bir yapi oldugu
goriillmektedir. Ogretmen fark etme becerisi dgrencinin ve matematigin tarihi ve kiiltiiriinii;
bunlarin var olduklari sosyal, tarihsel ve politik baglamlar icinde ele almasinin gerekliligini
ortaya koymaktadir. Bu sebeple titizlikle matematik Ogretmen adaylarmmn egitimine
odaklanilmas1 temel hedefi adil ve nitelikli matematik egitimini hayata gecirmek olan ve buna
yonelik fark etme becerilerinin gelisiminin izlenebilecegi ve analiz edilebilecegi kapsamli
caligmalar yapilmasi gerekmektedir.
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GIRIS

Matematik ve matematik egitimi antik ¢aglardan beri tim toplumlar igin kose tas1 roliinde olmustur.
Platon, “Devlet” adli eserinde matematigi tiim sanat, bilim ve diisiinme bi¢imlerinde ortak olan ve bireyin
O0grenmesi gereken ilk sey olarak tanimlamig ancak daha ileri matematigin 6grenilmesini ise toplumu
yonetecek diisiince muhafizlarina birakilmasi gerektigini belirtmistir (Platon, 2020). Tarihsel perspektiften
bakildiginda, matematigin daha iyi egitime ve daha iyi kosullarda is giiciine katilima katkis1 kaginilmazdir. Bu
acidan da matematik toplumlar ve bireyler igin, gelecekteki firsatlara erisimde 6nemli bir esik gorevini
ustlenmektedir. Toplumun tim bireylerinin kapsayici ve nitelikli bir matematik egitimine erisimi saglanarak
diisiinme, algilama ve problem ¢6zme yetenekleri geligmis, nitelikli is giicline katilabilecek, iiretken ve mutlu
bireyler olarak yetisme haklar1 bulunmaktadir. Ancak, 6zellikle savaslar, salgin hastaliklar, dogal afetler ve
ekonomik sarsintilar; gelir esitsizliklerinin belirginlesmesine neden olmaktadir. Matematik egitiminde de son
30 yilda yapilan ¢aligmalarla bu esitsizliklerin dogasina ve ortadan kaldirilmasina yonelik ¢aligmalar artmisgtir.
Bu calismalar “sosyal adalet” (Gutstein, 2003), “demokratik erisim” (Skomovska ve Valero, 2008) gibi
kavramlar1 odak noktasina getirirken; bir yandan da esitsizliklere dair problemlerin sinif ortammin da
Otesindeki sosyal ve politik boyutlarina dikkat cekmektedirler (Valero, 2004, 2007). Esitsizliklerin
giderilmesine yonelik olarak 6grencilerin matematik basarilar1 arasindaki farklari ele alan galismalarin yetersiz
kaldig1; bunun yerine 6grenciler arasinda kendilerinin disindaki kosullardan kaynaklanan mevcut firsat
ugurumlarina odaklanilmasi gerektigi ifade edilmektedir (Gutiérrez, 2008). Etkili bir matematik 6gretimi ve
Ogreniminin gergeklestirilebilmesi i¢in esitsizliklerin giderilmesi lilkemizde de egitimin temel sorunlarindan
biri halini almigtir. Bu nedenle, adil ve nitelikli matematik egitimini hayata gegirebilecek 6gretmenlerin
yetistirilmesi 6nemli bulunmaktadir. Bu yolla 6gretmen adaylarinin ve 6gretmenlerin, 6grencilerin nitelikli ve
adil yaklasimi odagina alan matematik egitimine erisimlerini arttirmalari1 ve toplumda var olan esitsizlikleri
gidermeleri hedeflenmelidir.

Matematik egitimi alanina iliskin yenilikler, etkili 6gretim yapabilmek i¢in derin bir alan bilgisi, 6grenci
diistinlis bicimlerini anlamak, 6grenmeyi ve gelisimi destekleyecek bir 6grenme ortami yaratmak ve sinif
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icindeki 6nemli olaylari fark etmenin 6nemini vurgulamaktadir (National Council of Teachers of Mathematics
[NCTM], 2014, 2017). "Fark etme" ifadesi ise, dikkat etme, gézlemleme, kabul etme veya kesfetme gibi
birtakim eylemleri icerir. Fark etmek, nesnelere ve olaylara odaklanmamizi saglar ancak gézlemledigimiz her
seyi bilingli olarak algilamayabiliriz (Mason, 2011). Ogretmenlerin simf icindeki nemli olaylar1 ve
ogrencilerin matematiksel diistincelerini gozlemleme yetenegini gelistirmelerinde onlar1 desteklemek
gerekmektedir (Santanaga, 2011; Sherin ve Han, 2014; Star ve Strickland, 2008; van Es vd., 2017). Fark etme
becerisi, 6gretmenlerin sinifta karsilastiklar1 durumlart anlamlandirma, yorumlama ve etkili bir sekilde analiz
edebilmeleri, 6gretimlerini buna gore uyarlamalarini saglayan farkindalik becerisini kazanmalarini igerir (van
Es ve Sherin, 2002). Ancak, fark etme becerisinde 6grencilerin diisiincesine dikkat etme, yorumlama ve uygun
bir sekilde cevap vermeye iliskin kararlar alma gibi biligsel siireglere ek olarak; matematik dersine 6grenci
katithmi (Wager, 2014), 6grencilerin farkli bilgi kaynaklar1 (Turner vd., 2015) veya kimliklerinin dikkate
alinmasi (Gutiérrez, 2013; Jackson vd., 2018) vb. konular adil ve nitelikli matematik egitimini hayata gecirmek
icin 6nemsenmelidir (Louie, 2018). Bu ¢alismada, 6zellikle {ilkemiz baglaminda, adil matematik egitiminin
gdrece yeni bir caligma alani olmast, bu alanda 6gretmen ve 6gretmen adaylarimin fark etme becerilerine iligkin
yeterli caligmanin bulunmamasi nedeniyle, adil matematik egitimi ve matematik 6gretmeni fark etme becerisi
cerceveleri literatiire dayali olarak birlikte tartigilmisgtir.

Matematikte basar: ucurumlari

Matematik tarihte her dénemde okul 6gretim programlari iginde 6nemli gorlen bir disiplin olagelmistir.
Matematiksel yeterlikler, gunimizde bireyin kendi potansiyeline ulasabilmesinde, aktif vatandas
olabilmesinde, sosyal kapsanirliginda ve istihdam edilebilirliginde belirleyici bir rol oynamaktadir. Dolayisiyla
matematigin etki alan1 6gretim programlar1 ve okulun 6tesine gegmektedir. Buna paralel olarak giliniimiizde
bilim, teknoloji, sanat, ekonomi, muhendislik gibi alanlarla beraber matematik yeniden ele alinmaktadir.
Ozetle, matematigin ve matematik egitiminin bireylerin gelisimi ve toplumsal yasama aktif olarak katilimi
tizerinde biiyiik bir etkisi oldugu soylenebilir. Buna kargin arastirmalar demografik farkliliklar bakimindan
temel okuryazarliklar olan anadil ve matematik basari gdstergelerinde 6nemli ugurumlar bulundugunu
gostermektedir (Eurydice, 2011; Marchant vd., 2006, Ekonomik Is birligi ve Kalkinma Orgiitii [OECD], 2019).
Buna paralel olarak, iilkemizde de matematik basarisina dair ulusal ve uluslararasi raporlar 6grencilerin
basarilar1 arasindaki ugurumu tartigmalarin odagina tagimaktadir. TIMMS ve PISA (Programme for
International Student Assessment [PISA] ve Trends in International Mathematics and Science Study [TIMSS])
gibi uluslararasi izleme sinavlarina giren dgrencilerin matematik, fen ve okuma performanslar tizerine okul
dis1 faktorlerin, bir bagka deyisle sosyoekonomik diizeylerinin (SED) etkisinin bilyiik oldugu raporlanmaktadir
(OECD, 2018). Buna gore ozellikle diisiik ve yiiksek sosyoekonomik diizeylerdeki 6grencilerin matematik
basarilar1 arasindaki farklarin 10 yas dolaylarinda olusup erken yetiskinlik donemlerinde daha da agildig:
bilinmektedir (OECD, 2018). Sebebi ne olursa olsun hem matematik egitimi hem de egitim odakli genis
kapsamli uluslararasi karsilagtirma smavlar1 (TIMMS, PISA, vb.) ve okul diizeyinde yapilan degerlendirmelere
iliskin egitim aragtirmalar1, 6grencilerin SED’leri ile akademik basarilar1 arasinda gu¢li bir pozitif korelasyon
bulmaktadir (Zhu, 2018). Bu durum Tiirkiye 6rneklemi 6zelinde de 6nemli sorunlara isaret etmektedir.
Ornegin, PISA Tiirkiye &n raporunda kiiltiirel ve sosyoekonomik olarak dezavantajli gruplarin dezavantaji
olmayanlara gore matematik bagarilarinin ¢ok daha diisiik oldugu ve diisiik SED’deki 6grencilerin matematik
puanlart ortalamalarinin (OECD ortalamasinin altinda olan) Tiirkiye ortalamasmin da altinda kaldigi
goriilmektedir. (Milli Egitim Bakanligi [MEB], 2019). TIMMS Tirkiye 6n raporunda ise 4. Sinif
Ogrencilerinin matematik basarilarinda PISA ortalamasinin iistiindeyken 8. Sinifta bu ortalamanin altinda
kaldiginin belirtilmesi basar1 farklariin yasla birlikte acildigi savini da desteklemektedir.

Uluslararas1 karsilagtirmali sinavlara benzer bigimde tilkemizde de, 2016 ve 2018 yillarinda MEB
tarafindan uygulanan akademik becerilerin izlenmesi ve degerlendirilmesi smavi ile 4. ve 8. Smif
Ogrencilerinin yorum yapma, elestirel diislinme ve karar verme gibi ileri diizey matematiksel becerileri
Ol¢iilmiistiir. Bu sinava ait yayinlanan son degerlendirme raporunda matematik alt testi sonucglarina gore 8.
Smif 6grencilerin yeterlik diizeyleri temel alti, temel, orta, orta {istii ve ileri diizey olarak derecelendirilmistir.
Buna gore 8. Siniflarin sadece %14 {iniin orta iistii ve ileri diizey yeterliklere ulasmis oldugu; orta Usti ve ileri
duzeylerde en yuksek 6grenci yuzdelerine ve temel alti, temel ve orta diizey yeterliklere sahip en diisiik 6grenci
yuzdelerine ise gorece olarak avantajli SED’e sahip ogrencilerin bulundugu 6zel okullarda ulasildig:
belirtilmistir (MEB, 2019). Ayn1 raporda orta iistii ve ileri diizeyde en diisiik; temel alti, temel ve orta
diizeylerde en yiiksek O0grenci yiizdesine sahip okullarin kiiltiirel ve SED olarak dezavantajli 6grencilerin
okudugu Yatili Bolge Okullar1 (YBO) oldugu goriilmektedir (MEB, 2018). Ayni aragtirma ayrica grencilere
bagli/bagli olmayan sorunlar ile 6grencilerin matematik performanslari arasinda negatif bir korelasyon
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bulmustur. Yani bu sorunlar azaldik¢a basar1 artmaktadir. Tiim bunlara ek olarak yalnizca {ilkemizde degil
diinyanin bir¢ok {ilkesinde yasanan ve bircogu okul c¢agindaki ¢ocuklardan olugsan miilteci ve gdgmen
hareketligi de bu perspektif ile ele alindiginda; tiim Ogrencilerin matematik basarilar1 ilkelerin egitim
politikalarinin oncelikli bir konusu haline gelmektedir. Milteci ya da go¢men 6grencilerin de akademik
bagarilarini agiklayan faktorler incelendiginde bireysel diizeyde; SED, ailenin gelir ve egitim duzeyi, evdeki
kitap sayisi, evde konusulan dil vb. degiskenler belirleyici olmaktadir (Kao ve Thompson, 2003).

Cinsiyet, etnik koken veya sosyoekonomik durum gibi nedenlere bagh olarak “dezavantajli gruplar”
diisiincesinin matematik egitiminde esitsizliklerin olusmasinin temel nedenlerinden biri oldugu ifade
edilmektedir (Bishop ve Forgazs, 2007). Ayrica sadece basaridaki farkliliklara odaklanan bir anlayis ile
yukarida s6zu edilen dezavantajli 6grenciler yetersiz olarak etiketlemekte ve bu yaklasim daha nitelikli ve adil
matematik Ogretiminin nasil kurgulanacagi sorusuna somut bir ¢oziim liretmekten uzak kalmaktadir.
(Gutiérrez, 2008; Martin, 2003). Bunun yerine, bu dgrencilerle yapilan basarili ¢alismalarin derinlemesine
analiz edilmesi ve onlara sunulabilecek 6grenme firsatlaria odaklanilmasi daha uygun olacaktir. Ancak bu
arada bu farkliliklarin nerede basladigi, nasil gelistigi ve hangi sartlar altinda esitsizlikleri dogurdugu da analiz
edilmelidir (Lubienski, 2008). Basarinin standart sinavlarla 6lgiilmesi ve 6grencilerin ilkokuldan itibaren
basarilarina gore ayristirilmasiyla matematik, gelecekteki firsatlara erisimde Onemli bir gegit gorevini
iistlenmektedir. (Martin vd., 2010). Matematigin bireyi ona bilgi ve yetkinlik kazandirarak gii¢clendiren ve bir
deger atfeden rolii nedeniyle matematik egitiminin iyilestirilmesi teknik degil insana 6zgii bir problemdir
(Kilpatrick, 1981). Egitim de sinif ortaminin 6tesinde sosyal, ekonomik ve politik boyutlari ile daha genis bir
pencereden ele alinmasi gereken insana 6zgii bir yapidir. Bu nedenle matematik egitimi politik bir ¢aligma
alanidir (Sriraman ve Steinthorsdottir, 2007). Matematigin firsatlara agilan bir kap1 gorevini gorebilmesi igin
ise egitimde esitsizliklerin azaltilmasi gerekmektedir.

Adil Matematik Egitimi

Egitimde esitlik tiim Ogrencilerden aynmi sonuglarin alinmasi ya da aymi noktalara ulagmalariin
beklenmesi olarak tanimlanmaktadir (Secada, 1998). Ancak ayni olmaya dayali bu tanim her bir 6grencinin
kendi potansiyeline ulasmasini saglamada yetersiz kalmakta, bunun gergeklestirilebilmesi i¢in matematik
ogretmenlerinin dgrencilerinin kulturel, sosyal ve dilsel olarak kokenlerinin, kimliklerinin tanindigi uygun
ogrenme firsatlari sunmasi gerekmektedir (National Council of the Teachers of Mathematics [NCTM], 2000).
Bu sekilde tanimlanan esitlik ise daha ¢ok adil olma ve kapsamaya dayalidir. Adil egitim; cinsiyet,
sosyoekonomik durum, gogmenlik, yas, ikamet edilen yer, dzel gereksinim gibi bireysel kiltirel veya sosyal
durumlarin kiginin egitsel potansiyeline ulasmasini engellememesi ve her bireyin ulasilabilecegi asgari
beceriler diizeyine ulasabilmesidir (OECD, 2022).

Etkili matematik egitiminin tasarlanmasi ve degerlendirilmesine erisimi saglamak, adil (equity)
yaklagim kiltiriini yaratmak, desteklemek ve surdirmeyi saglamak icin, 6grencilerin farklilasan egitim ve
yetisme durumlari, deneyimleri, kiiltiirel Ozellikleri, gelenekleri, sahip olduklari bilgi vb. konular 6ne
cikmaktadir (NCTM, 2014). Dolayisiyla 6grencilerin yeterli diizeyde ve nitelikli matematige erisimi ve
matematikte basarili olabilmeleri i¢in gerekli 6grenme firsatlarina sahip olmalari bunu destekleyebilecek
Ogretmenlerin varligina baghdir.

Matematigin kiltirel, etnik, sosyoekonomik durum, cinsiyet gibi faktorlerden bagimsiz oldugu ve
evrensel bir bigimde sosyal, kiiltiirel, ekonomik ve politik yap1 ya da sistemlerin etkilemedigi bir alan oldugu
varsayimi; matematik egitiminin de her yerde her toplulukta ve her insan i¢in benzer bir bigimde
yuritulebildigi ve bu degismez ilkeler baglaminda bireyler icin esitligi sagladig1 diisiiniilebilir. Ancak, bu
yaklagimin egitim ortamlarinda matematiksel becerilerin gelisimine iliskin diigiik gelirli ailelerden gelen,
toplumda yeterli diizeyde temsil edilmemis (etnik, cinsiyet, miilteci vb.) dezavantajli 6grenci gruplart igin
dramatik esitsizlikler yarattigi bilinmektedir (Joseph vd., 2017; Milner ve Laughter, 2015). Bu nedenle
egitimde esitlik (equality) ve adil (equity) yaklagimla egitim kavramlar1 birbirinden ayrilmaktadir. Adil ve
nitelikli matematik egitimini ve buna erigimi savunmak; hem tiim 6grencilerin belirli bir matematiksel
yetkinlige ulagsmasimi, hem de sosyal, kiiltiirel, dil ve etnik kdken gibi a¢ilardan farkli statiilerdeki 6grenci
gruplarinin toplumsal temsiliyetlerini arttirarak daha yiiksek matematiksel basariya ulagsmalarini desteklemek
anlamina gelecektir.

Sosyoekonomik durum 1980°1i yillara dek matematik egitimi alaninda bir problem olarak ele alinmaya
baslanmamuisti. Ancak alanin “sosyal y6nelimi” ile matematik basarisi ve SED arasindaki iliskiler irdelenmeye
baslanmistir (Zhu, 2018). Gegerlik giivenirlik ¢alismalar1 yapilarak standartlastirilmus testler (standardized
tests) ve PISA, TIMMS gibi uluslararasi karsilastirmali sinavlarla yapilan ¢aligmalarda, SED yiiksek olan
Ogrencilerin olmayanlara gore sistematik olarak daha yiiksek matematik basarilarina sahip oldugu ortaya
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konmaktadir (Valero ve Meaney, 2014). Matematik egitimi alanindaki sosyal yonelim (Lerman, 2000)
O0grenme ve Ogretmenin sosyokiiltiirel dogasini vurgulamakta ve bu siireglerde yalnizca birey ve bireyin
zihinsel islevleri odak noktasina alinmamaktadir. Sosyal etkilesim, katilimla 6grenme veya sinif iklimi gibi
cesitli kavramlar arastirmalarin konusu olurken, bazi arastirmalar ise 6grenme ve 6gretmede sosyal etkilesimin
ve kiiltiirel etkilerin 6tesine gegip, sosyal adalet, doniigiim gibi kavramlari, toplumda temsil edilmeyen gruplari
ve sosyal etkilesimin gergeklestigi ortamlardaki otorite ve politik dinamikleri calismiglardir (Gutiérrez, 2013).
Bu asama da, tipki problemlerin “sosyal yonelim”in ortaya ¢ikisindaki gibi farkli bir agidan ele alinmaya
baslanmas anlamina gelmektedir. Ornegin, bu noktada farkli 6grenciler arasindaki basari farklarmi belgeleyip
bu 6grencileri karsilastirmak yerine firsatlarda cesitlilige ve adil bir erisime nasil ulasilabilecegi sorular
sorulmaya baglanmistir. Valero (2004), matematik egitimi arastirmalarinda egitim, okullar ve siniflarin daha
genis sosyal, politik, ekonomik, kiiltiirel ve tarihsel baglamlari i¢inde incelenmesini tanimlayan "matematik
egitimi {izerine sosyo-politik perspektifler" terimini ortaya koymustur. Gutiérrez, (2013) daha sonra bu yeni
olusuma matematik egitimi alaninda “sosyopolitik yonelim” adin1 vererek matematiksel bilgi, kimlik ve otorite
meselelerinin sosyal pratikler veya sdylemler icinde nasil insa edildigine isaret etmektedir.

Gutiérrez’e (2013) gore adil egitim uygulamalar: temelde iki eksende ele alinabilir: Birinci eksen, insan/
materyal kaynaklar, kiiltiir, deneyim, dil, kimlik vb. dzellikleri dikkate alan; yeterli biligsel zorluk diizeyinde
Ogretim programlari ve pedagojilere erisimi anlatan baskin eksendir. Erigim ayn1 zamanda bu siiregler araciligi
ile ortaya ¢ikacak 6grenme ¢iktis1 olan basari farkliliklarinda da belirleyici rol oynayacaktir (Gutiérrez, 2013).
Ancak sozii gegen basari farkliliklarinin sadece demografik 6zellikler veya 6grencilerin belirli 6zellikleri ile
aciklanabilmesi miimkiin degildir. Basarinin, 6grencilerin matematiksel siireclere dahil olmasi, bilginin
iretimine katilimi ve bu siireclere erisimi gibi bilesenleriyle de ele alinmasi gerekmektedir. Giiniimiizde
matematik egitimi alaninda, bireylerin ve hatta okullarin basarilarni 6lgmek, bunlar1 siralamak ve
karsilastirmak ¢ok yaygin kabul goren bir yontem olsa da, yine de kiyaslanan ve raporlanan tim gruplarin
iistliin yararina hizmet etmedigi siirece yetersiz kalmaktadir. Bu yontemle elde edilecek sonuglar matematik
basarist anlaminda gruplar veya bireyler arasinda var olan farklar1 degistirmemekte ya da bu gruplar arasindaki
“basar1 ugurumlarini” derinlestirmektedir. Ciinkii bahsi gegen basariy1 tekrarli 6lgme yaklagimi; dezavantajli
gruplarla baskin veya basarili kabul edilen birey ve gruplar arasinda var olan basar1 farklar1 ve 6grenme
eksikleri a¢isindan malumun ilamindan baska bir sey iiretememektedir (Lubienski ve Gutiérrez, 2008). Bunun
nedeni bu yolla etiketlenen dezavantajli birey ve gruplarin daha ¢ok marjinalize edilmesi (Gutiérrez, 2008) ve
aslinda belirlenen basar1 ugurumunun/farklarin veya 6grenme eksiklerinin altta yatan nedene degil sadece
belirtilerine odaklanilmasidir (Flores, 2007).

Kisisel veya kiiltiirel potansiyellerinin disinda 6grencilerin sinifta matematigin retilmesine ne kadar
katk1 koyabileceklerini belirleyen kimlik-otorite iliskileri boyutu da matematigin okulda, sinifta dretilmesi ve
6grenilmesinde rol oynamaktadir. Bu bilesenler adil matematik egitimi uygulamalarmin ikinci ekseni olan
elestirel ekseni olusturur (Gutiérrez, 2013). Koklerini Frankfurt Okulu’ndan alan elestirel teori, matematik
egitiminde sosyal adaletle iliskili problemlere dair farkindalik olusturmak, matematigi anlama yoluyla
guclenmek ve ¢cozime yonelik eyleme gegecek motivasyon olusturmakla ilgilenir (Brantlinger, 2022). Bunun
yani sira bireysel potansiyel ve kaynaklarin, elestirel diisiinebilen yurttaglar yetistirebilmek igin
kullanilabilmesi (Skovsmose ve Valero, 2001), matematigi bireylerin sorun, dncelik ve anlayiglarini yansitan
bir disiplin olarak ele almaya olanak tanir. Bu anlamda adil bir matematik egitimi ¢esitlilik ve farkliliklar ile
bireysel katilimin hayata gegirilmesi ile miimkiin kilabilir (Gutiérrez, 2012). Bu hedef, adil egitimi ve ona
iliskin arastirmalarin matematik 6gretmenlerine tanitilmasina ve Freire’deki (1970) “elestirel biling”’e dair bir
anlayisa sahip ve bu bilincin 6grencilerde de yesermesini destekleyecek, tiim ogrencilerin ihtiyaglarimni
gbzetebilen, elestirel diisiinen egitimcilerin yetismesine baglidir (Xenofontos, 2019). Bunun igin titizlikle
hizmet dncesi matematik 6gretmenlerinin egitimine odaklanilmasi 6nem arz etmektedir.

Matematik egitimi alaninda ve adil egitimle ilgili yiiriitiilmis olan arastirmalarin sonucunda gelistirilmis
araglar bulunmaktadir. Bu araglar dogrudan ya da dolayli olarak adil matematik egitimi ile iliskilendirilebilir.
Smiftaki matematiksel uygulamalarin niteligini, 6gretmen ve 6grencilerin smif i¢i sdyleme katilimi tizerinden
degerlendirmek icin olusturulan bir gézlem protokoll olan (Instructional Quality Assessment) IQA, smif
icindeki matematik 6gretim uygulamalarinin dogasim ve niteligini degerlendirirken geri bildirim saglayarak
ogretimin iyilestirilmesini hedeflemektedir (Boston, 2012). Sinif i¢indeki adil uygulamalarin matematiksel
niteligini degerlendirerek nitelikli matematik egitimine erisim boyutunu ele alan (Teaching for Robust
Understanding of Mathematics) TRU-MATH projesinde ise gelistirdigi gozlem araglarinda erisim boyutunun
varligi ile hem dogrudan hem de dolayli olarak adil egitim ele alinmaktadir (Schoenfeld vd., 2014). Bu
calismalardaki gbzlem protokollerinden yola ¢ikilarak gelistirilen (Equity QUantified In Participation) EQUIP
Projesi’nde ise arastirmacilar yine 6grencilerin sinif i¢i sdyleme katilimini ve 6gretmenlerin bunu destekleme
bigcimlerini incelemiglerdir (Reinholz ve Shah, 2018). Bu ¢alismalarda temelde sinif igindeki s6ylemin dogasini
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anlama amaciyla gelistirilmis gézlem aracglar1 goriilmektedir. Bu ¢aligmalar, matematik 6gretiminin niteligini
artirmak icin etkili degerlendirme araglarinin gelistirilmesinin ve buna gore 6gretmen egitim programlarinin
iyilestirilmesinin 6nemini vurgulamaktadir. Bununla birlikte yukarida s6zii edilen ¢aligmalardan (Instructional
Quality Assessment) IQA gdzlem protokoli ile adil olma, smif iginde nitelikli matematik egitiminin nasil
olmasi gerektigine dair bir kavramsal ger¢eve ve gbzlem araglari yardimi yalnizca tek bir boyut olarak ele
alinmistir. TRU-MATH projesinde, adil egitim her boyutun igerisinde var olmakla birlikte hangi gézlem
konusunun adil olarak degerlendirileceginin karar1 6gretmene birakilmustir (Schoenfeld vd., 2014). EQUIP
projesinde ise Reinholz ve Shah (2018) adil matematik egitiminde 6grenci katilimi1 boyutunu nicelik olarak
6lgmek amaciyla gelistirdikleri analitik araglariyla, smif iginde kaynaklarin nasil dagitilmas: gerektigini ve
Ogretmenler ile d6grencilerin adil egitime dair 6znel deneyimlerinin nasil gergeklestigini analiz etmemektedir.
Sonug olarak, adil egitime dair gozlemlerin yapildigi bu arac adil matematik egitim pratiklerine dair kapsamli
bir analiz sunma konusunda smirhiliklara sahiptir.

Ogretmen yetistirme alaninda adil egitimin kullanimma &rnek olan ¢alismalar da bulunmaktadir.
Bunlara 6rnek olarak matematik lisans programlarinda kullanilmak {izere gelistirilen Ogrencilerin
matematiksel diistiniis bigimleri, sahip olduklar1 farkli bilgi kaynaklari ile adil matematik egitimini
biitiinlestiren TEACH-Math modiilleri ¢alismas: verilebilir (Drake vd., 2015). Bu modiller yardim ile
ogretmen adaylar1 6gretmenlik uygulamalarinda 6grencilerin coklu matematiksel bilgi temellerini (6grencinin
bireysel matematiksel diigiiniis bi¢imleri ve aile-topluluk temelli bilgi kaynaklar1) kullanmay1
ogrenmektedirler. Adil dgretmen egitiminde &grencilerin diisiiniis bi¢imlerini odagina alan ve &grenmeyi
Ogretmenin alan/pedagojik alan bilgisi, inan¢ ve egilimlerinin gelisimi baglaminda inceleyen proje, 6gretmen
adaylarimin ¢aligmalarini ders kapsaminda ve adil egitimi nitelikli kaynaklar ve pedagojilere odaklanan erisim
ekseninde ele almaktadir. Bunun diginda adil egitimi destekleyebilecek matematik 6gretmenlerini yetistiren
O0gretmen egitimcilerinin kendi uygulamalarini izleyip analiz ettigi ¢alismalar (6rn. Foote ve Bartell, 2011;
Wager, 2014) matematik 6gretiminin ¢oklu kiiltiirel bilgi kaynaklar1 ya da kiiltiire duyarli matematik egitimi
ile farklilagtirilmasina yonelik ¢alismalar da (6rn. Herner-Patnode ve Lee; 2021); ogretmen egitimi
kapsaminda degerlendirilebilir. Ancak bu ¢aligmalarin da ana hedef kitlesi ve katilimcilar1 6gretmen adaylar
yerine Ogretmen egitimcileri oldugu ya da 6gretmen adaylar1 i¢in matematik egitiminin kiiltiire duyarh hale
getirilmesi  yoluyla farklilagtirilmasina yonelik stratejilerin - dokiimanlar {izerinden analiz edildigi
gorulmektedir.

Tiim bunlara ek olarak 6gretmen yetistirme alaninda goriilen adil egitim boyutuna iliskin gdzlenen
eksikler; bu boyutun genellikle lisans programlarinda var olmamasi, programin sadece smirl ve kisith bir
boliimiinde diger konulardan bagimsiz bir bicimde ele alinmasi, adil olma boyutunun sadece 6grencilerin
diisiiniis bi¢imlerini alan bilgisi veya pedagojik alan bilgisi ekseninde ele almasi olarak belirtilebilir (Aguirre
ve Bartell, 2019). Ulkemizde adil matematik egitimi alam heniiz ¢ok yeni bir ¢aligma konusu olup; 6gretmen
adaylar1 tarafindan etnomatematik etkinliklerinin tasarimi ve uygulanmasini ve bunlarin etnomatematik
farkindaligi ve kullanimima olan etkisini incelenmesi (Ergene vd., 2020), 6gretmenlerinin mesleki gelisim
projelerine katilimlar1 yoluyla miilteci ¢ocuklarin katilimini artirmaya yonelik pedagojik davraniglarin
incelemeleri (Karshi-Calamak ve Kiling, 2021; Karshi-Calamak vd., 2022), kiiltiirel olarak ¢esitli olan siniflarda
Ogretmenlerin matematige adil erisim icin kullandiklar1 gdrsel materyaller ve gergek yasam Ornekleri gibi
pedagojik stratejiler (Yolcu ve Dogan, 2022), matematik dgretmenlerinin, uzaktan 6grenme ile yiiz yiize
egitimde adil matematik 6gretimini destekleyen veya engelleyen faktorlere iliskin bakis acilar1 ve dil engeli
olan 6grencilere nasil destek sagladiklar1 (Y1lmaz vd., 2021), iistiin yetenekliler ve yaratici diislinme egitimine
yonelik farklilagtirilmis egitim stratejileri ve bu Ogrencilerin matematik 6gretmenleriyle etkilesimleri ve
ogretmenlerin destekleyici rolleri (6rn. Akkas ve Tortop, 2015; Ozyaprak, 2016; Bozkurt ve Saka-Kilig, 2020)
gibi dérneklere rastlamak mumkindir. Tirkiye’de adil matematik egitimi, heniiz yeni bir arastirma alani
olmasina ragmen, bu ¢alismalar 6gretmen adaylarinin kiiltiire duyarh etkinlikler tasarlama ve uygulamasina,
ogretmenlerin kiiltiirel ¢esitlilige duyarli pedagojik stratejiler gelistirmesine ve matematik egitimine daha
kapsayici bir yaklagim kazandirmalarina katki saglamaktadir. Etkili fark etme becerileri, &grencilerin
diistincelerine, katilimlarina, sosyokiiltiirel kimliklerine dikkat ederken tarihsel ve gelecege dair perspektifleri
de gbz oniinde bulundurmay1 gerektirir (van Es vd., 2022; Leshin, 2023; Wager, 2014). Adil matematik
egitimini miimkiin kilacak &gretmen fark etme becerilerine dair yapilan son yillardaki arastirmalar fark
etmenin ¢ok boyutlu dogasini ve kapsayict siniflar olusturmadaki énemini vurgulamaktadir. Bu bulgular,
O0gretmen fark etme becerilerinin ve adil matematik siniflar1 olusturmadaki roliiniin daha ayrintili bir sekilde
anlasilmasina katkida bulunurken, 6gretmen egitiminde gelistirilmesi gereken noktalar1 da 6ne ¢ikarmaktadir.
Bununla beraber, lkemiz literatiirinde adil matematik egitimi odakli kapsamli bir ogretmen egitimi
arastirmasi veya buna yonelik gelistirilen bir egitim modiilii bulunmamaktadir.
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Adil Matematik Egitimi odakh Ogretmen Fark Etme Becerisi

Ogretmenlerin 6gretim uygulamalar1 esnasinda dikkatlerini verdikleri konular veya neleri nasil fark
ettikleri, bunlara bagli gelisen son derece 6nemli egitsel sonuglar igerebilir (Schoenfeld, 2014). Sinif iginde
birgok durum es zamanlh gergeklesirken 6gretmen dikkatini secerek odaklamalidir (van Es ve Sherin, 2006).
Ogretmenlerin matematiksel etkinlikleri matematik egitimi ve okul baglaminda diisiiniildiigiinde bireylerin ve
gruplarin geg¢misi, deneyimleri vb. dikkate alma ve yorumlama bigimleri simif iginde hangi kimlik ve
uygulamalarin onaylandigi, etkinliklerde hangi bilme/6grenme bigimlerinin kullanilacagi/deger gérecegi ve
kimlerin bu etkinliklere katilabilecegini sekillendirmektedir (McKinney de Royston vd., 2017; Spencer, 2019).

Matematik ogretmen fark etmesine dair alan yazin, fark etme becerilerinin; 6gretmenlerin egitim-
Ogretim pratiklerini, bunlar1 yorumlama bigimleri ve degisimlerini birbirine baglayan temel bir yap1 oldugunu
ortaya koymaktadir (Jacobs vd., 2010; Mason, 2016; Thomas vd., 2017; Sherin vd., 2011). Bu ¢aligmalarin
bir¢ogu da 6gretmenlerin, 6grencilerin matematiksel diisiiniislerini fark etmelerini anlamay1 ve desteklemeyi
amaclamistir (Jacobs vd., 2010). Arastirmalar, 6gretmen adaylar1 veya meslege yeni baglamis 6gretmenlerin,
derslerde genellikle 6grencilerin diisiincelerine odaklanmak yerine kendi eylem ve konusmalarina daha fazla
dikkat ettiklerini gostermektedir (Males, 2017; Stockero, 2014). Benzer bir sekilde 6grencilerin matematiksel
disiinme bigimlerini fark etmeyi 6grenmeye yonelik ¢alismalar 6grenci diisiincelerine dikkat edebilmeyi
yiiksek seviyede bir farkindalik becerisi olarak degerlendirilmektedir (Jacobs vd., 2010; van Es, 2011).
Ogretmenlerin fark etme becerileri sosyokiiltiirel baglamlar, kisisel gegmisler ve kurumsal anlatilar tarafindan
etkilenmektedir (van Es vd., 2022; Rubin ve van Es, 2023). Arastirmalar ayn1 zamanda 6gretmen fark etme
becerisinin matematik egitiminde siiregenlesmis esitsizlikleri irdelemek i¢in 6nemli bir yap1 oldugu fikri ortaya
konmustur (Hand, 2012; Amador vd., 2024).

Ogretmenlerin “pedagojik yonelimleri”; dgretmenin dgretim ve dgrenme etkinliklerine iligkin temel
ontolojik varsayimlarinin adil olan ya da olmayan simif pratiklerini nasil besledigini agiklamaya yarar
(Erickson, 2011, s. 28). Bir 6gretmenin 6grencilerini beceri diizeyi ve ¢abaya gore gruplandirmasi onun
beklentilerine, verecegi destegin miktar1 ve segecegi etkinliklere yansir. Ogretmenler hakim ya da ¢ogunluk
olmayan kiiltiir dil, irk veya diisiik sosyoekonomik duruma sahip 6grencileriyle ilgili eksiklik yonelimli
varsayimmlarda bulunabilmektedir (Diversity in Mathematics Education [DiME], 2008). Oyleyse, adil
yaklagimi; 6gretmenin fark etme becerilerinin odak noktasi haline getirmek, 6grencilerin hepsine anlamli
matematik 6grenme firsatlar1 ve deneyimleri saglayabilmenin dnemli bir gerekliligi haline gelir. Bu nedenle,
gelecegin matematik O0gretmenlerinin de adil egitimi odagina alan uygulamalarinin bu c¢abanin 6nemli
bilesenlerinden biri olacagi diisiiniilmektedir. Nitelikli matematik 6gretmeni ve matematik egitimi gibi
kaynaklara erisim firsatinin adil bir big¢imde yeniden diizenlenmesine ve basari yerine bireye sunulan
firsatlardaki cesitlilige odaklanilmasina gereksinim duyulmaktadir. Bu firsat farkliliklarinin onemli bir
kismmin 6gretmenlerin matematik Ogretimine iliskin fark etme becerilerinin dogasindan kaynaklandigi
bilinmektedir (Hand, 2012; Jackson vd., 2018).

Ogretim ile 6grencilerin matematige erisimi, onlarin matematiksel kimliklerini destekleme ya da
kisitlama yontemleri ve sonug olarak temsiliyeti yiuksek/normal ve temsiliyeti diisiik/marjinal kabul edilen
topluluklardan gelen O0grenciler arasinda olusan basar1 farkliliklari uzun yillardir incelenmekte ve ortaya
konmaktadir (Boaler, 1998, Gresalfi, 2009; Selling, 2016; Sengupta-Irving, 2016; Wilson vd., 2019). Ayrica,
matematik 6gretmenlerinin neyi nasil fark ettikleri ile yaptiklar1 gézlem ve ¢ikarimlarin; 6gretmenlerin smif
icinde tekrarlayan Ogretimsel uygulama Oruntileri ve Ogrencilerin otorite (power) iligkileri bakimindan
konumlandirilislari ile de yakindan iligkili oldugu belirtilmektedir (van Es vd., 2022). Matematik egitimindeki
“sosyopolitik yonelime” paralel olarak, 6gretmen fark etme becerisine iliskin literatir; bu becerinin
Ogretmenin, 6grencinin ve matematigin tarihi ve kiltiiriinii; bunlarin var olduklar1 sosyal, tarihsel ve politik
baglamlar i¢inde ele almasinin gerekliligini ortaya koymaktadir (Louie, 2018; Mendoza vd., 2021).

Bu ihtiyaca paralel olarak van Es ve digerleri (2022); matematik 6gretmen fark etme becerisini adil
yaklasimla ¢ok boyutlu ve katmanli olarak ele alan bir ¢ergeve gelistirmistir. Bu ¢erceve, 6gretmenlerin adil
yaklagim odakl fark etme becerilerini; smif igindeki konum farkliliklari (status and positioning) 6grencilerin
kisisel tarihceleri, sinifin ve 6grencilerin enerjisi ve akisi gibi birgok farkli boyutta belirledikleri ¢aligmanin
(van Es vd., 2017) iizerine temellendirilmistir. Yeni gerceve, 6grenciyi bitlinsel olarak “su an ve ge¢miste
oldugu ve gelecekte olacagi” distiniilen kisi; matematik siifin1 ise sosyal bir pratik olarak pek ¢ok farkl
boyutlariyla tanimlamaktadir. Bu sekilde kurgulanan ¢ok boyutlu 6gretmen fark etme becerisi aslinda kiiltiire
duyarli bir matematik dgretimi ile de yakindan iliskilidir (van Es vd., 2022). Ogretmenlerin adil matematik
egitimine dair fark etme becerilerinin gelisimini inceleyen bir baska ¢alisma (Baldinger, 2017); is ortaminda
gerceklesen etkilesimler/konusmalar {izerinden matematik 6gretmenlerinin 6zel olarak sinifin sosyal sistemine
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dair fark etme becerilerine bakilarak adalet yaklagim odakli fark etme beceri Orlntuleri belirlenmeye
calisilmigtir. Bulgular bu fark etme oruntilerinin 6gretmenlerin smif i¢i uygulamalar1 Gzerinde son derece
belirleyici oldugunu ve mesleki etkilesimleri gergevesinde 6gretmenlerin sinifin sosyal diizenine dair fark etme
becerilerinin desteklenebilir oldugunu yani gelistirilebilecegini ortaya koymaktadir. Buna gore Baldinger
(2017) adil smiflar yaratilmasina katki saglamanin bir yolunun da Ogretmen egitimcilerinin
Ogretmenlerin/dgretmen adaylarinin adil egitime dair fark etme becerilerini destekleyecek sistemli firsatlar
tasarlamak oldugunu belirtmistir (Baldinger, 2017). Ogretmen adaylarinin elestirel olarak matematik grenme
ve 0gretmeye dair kendi pedagojik egilimlerini ve fark etme bigimlerini incelemelerine odaklanan bir bagka
caligmada Ogrencilerin etnik, sosyoekonomik durumlari ve cinsiyetlerine dair d6gretmen adaylarinin sahip
olduklar1 kiiltiirel kan1 ve farkliliklar incelenmistir (Jackson vd., 2018). Bu yontemle 6gretmen adaylarinin
yonelimleri etnik koken, cinsiyet vb. degiskenler diger tiim degiskenler sabit tutularak farkli kisa
hikayeler/vakalar yoluyla ve adil egitime dair fark etme bigimi gergevesi ile analiz edilmistir. Bulgular
ogretmen adaylarmin vaka analizlerinde sadece etnik kdkene degil cinsiyete yonelik de farkliliklar oldugunu
ve Ogretmen adaylarinin buradaki kiiltiirel etkilesimleri fark etmeye basladiklarini géstermektedir (Jackson
vd., 2018). Bu c¢aligmalarin her biri, s6zii edilen sosyopolitik yonelime paralel olarak 6gretmen fark etme
becerisini 6grencinin ve matematigin bulundugu sosyal ve politik baglamlar iginde ele alan ¢alismalardir.
Ancak bu ¢alismalar ayni1 zamanda ya hizmet i¢i egitim ya da mesleki gelisim etkinlikleri olarak hali hazirda
matematik 6gretmenleri i¢in tasarlanmig ya da 6gretmen adaylarinin 6grencilerinin 6zellikle sadece etnik
kdken veya cinsiyet vb. degiskenlere bagh kiiltiirel etkileri fark etmelerine yonelik hazirlanmig metinler ile
smirli kalmistir,

Adil matematik egitimine dair literatliriin, alandaki “sosyopolitik yonelim”in ortaya ¢ikisina paralel
olarak (Gutiérrez, 2013) ele alindiginda yeni bir ¢alisma alani oldugu; yine tilkemizdeki matematik egitimi
alanindaki caligmalarda halen oldukg¢a sinirli oldugu séylenebilir. Daha dnce de sozii edildigi gibi, matematik
egitimcilerinin birgogu, matematik basarilar1 arasindaki farkliliklar1 veya “bagar1 ugurumunu” analiz ederken
sorunu genel ve evrensel bir mesele olarak ele almakta; dezavantajli-avantajhi ya da zengin-fakir 6grencilerin
basarilar1 arasindaki farklara odaklanip soruna dair net bir ¢dziim Onerisi ortaya koyamamaktadir (Gutiérrez,
2017).

Bu sorun incelenirken kullanilan genis 6l¢ekli veri kiimeleri (uluslararasi karsilagtirma sinav verileri
vb.) sorunun yerel dinamiklerle olan iligkisini ortaya koymamakla beraber ¢oziime iliskin genel geger egilimler
yakalamaya calismaktadir. Ogretimin ve 6grenmenin evrensel olmadigmin bilinmesine ragmen “matematik
basarilarindaki ugurumlar” sorununu baglami diginda ele alan yaygin ve mevcut ¢6ziim onerileri; “her soruna
uygun bir ¢oziim”e indirgenmis olacaktir (Ladson- Billings, 1995). Matematik 6gretmeni fark etme
becerilerine dair literatir ve matematik basar1 ugurumlari goz 6niine alindiginda, sorunu genel ve evrensel bir
mesele olarak ele alan mevcut ¢ozimler dncesinde sozii edilen biiyiik matematik basarilarini, farkliliklarin
veya “bagart ugurumunu” analiz ederken soruna degil belirtilerine odaklanmakta ve uygulamada 6nemli bir
fark yaratamamaktadir. Sunulan ¢6ziimler ise daha ziyade matematik egitimcilerinin ¢ok azini kontrol
edebildigi yapilar (gelir diizeyi, aile gecmisi gibi) iizerine kuruludur. Ogretmenlerin hangi konular1 ne sekilde
fark ettiklerinin kendi egitim uygulamalari tizerindeki etkisi diisiiniildiigiinde, etkili bir 6gretmenin fark etme
becerisinin adil matematik egitimi uygulamalarini hayata ge¢irme konusunda donanimli yetistirilmesi 6nem
arz etmektedir. Ayrica, matematik alanindaki “basari ugurumunun”, daha ¢ok baglamsal bir sorun oldugu
diistincesi anlam kazanmaktadir. Buna dayanarak 6gretmenlerin, 6grencilerinin farkliliklarini dikkate alan ve
farkli bigimlerde 6grenme ve soru sorma bigimlerine deger veren, anlamh ve yeterli diizeyde zorluk igeren
matematigi, bir topluluk i¢inde katilim, sorumluluk ve ona baghlik iiretecek bir sekilde 6gretebilmeleri son
derece dnemlidir.

SONUGC

Matematik 6gretmeni fark etme becerilerine iliskin 6zellikle adil egitim boyutuyla ilgili tilkemizde
yapilan ¢aligmalarm azligy; lisans programlarinda ancak kisitl olarak ve diger konulardan bagimsiz olarak ele
almmasi ya da genellikle sadece o6grencilerin diisiinme bigimlerine odaklanilarak ¢aligilmasi gibi eksiklikler
mevcuttur. Bu anlamda temel hedefi adil ve nitelikli matematik egitimini hayata gecirmek olan ve 6gretmen
adaylarmin buna yonelik fark etme becerilerinin gelisiminin izlenebilecegi ve analiz edilebilecegi kapsaml
calismalar yapilmalidir. Calismalarin gercek siiflarda da uygulamalariin yapilmasi ile adil ve nitelikli egitim
alanindaki aragtirma girisimlerinin matematik 6gretmen adaylarma aktarilabilecegi diisiiniilmektedir. Bu
sayede, tiim 6grencilerin {istlin yararmi gozetebilen, kaynaklara adil erisimi ve elestirel bilince dair bir anlayis1
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olan ve bu anlayisla 6grencilerini yetistiren matematik 6gretmenlerinin gelisimine katkida bulunulacaktir. Adil
matematik egitimini hayata gegirecek matematik Ogretmen adaylarinin gelisimine katki saglayabilecek
caligmalarin 6grencilerden ve onlarin digsindaki sebeplerden kaynaklanan firsat ugurumlarinin azaltilmasina ve
toplumda var olan esitsizliklerin azaltilmasina dair kamu politikalarinin gelistirilmesine bilimsel temeller
olusturacag: diistiniilmektedir.

Bu aragtirmalarin ¢iktisi olarak 6zellikle 6gretmen adaylar icin gelistirilecek bir egitim ¢aligmasinin;
hem diinyada ve tilkemizde gorece yeni bir alan olan “sosyo-politik yonelim” iizerinden (Gutiérrez, 2013) ele
alindiginda iilkemizde de olduk¢a az sayida smirli boyutlariyla ele alinan adil matematik egitimine dair
literatlire yenilik¢i katkilar saglayacagi diisiiniilmektedir. Ayrica sosyo-politik yonelimle paralel olarak, bu
gibi ¢alisma sonuglarmin ve ¢iktilarinin literatiirde ortaya konulan, 6gretmen fark etme becerilerinin sosyal,
tarihsel ve politik baglamlar icinde ele alinmasi ihtiyacina katki saglayacagi sdylenebilir (Louie, 2018;
Mendoza vd., 2021). Ogretmen adaylar1 adil ve nitelikli egitim yaklasimi odakli fark etme becerilerini
gelistirerek hizmete basladiginda, kendi 6grencilerinin matematiksel siireclere nasil dahil oldugunu ve
katilimlarmin nasil yapilandigin1 derinlemesine anlayarak, matematik basarisin1 farkli bilesenleri ile ele
alabilecek ve dgrenciler arasindaki basar1 ugurumlarinin kapanmasina katkida bulunabilecektir. Oyleyse adil
ve nitelikli matematik egitimini hayata gegirecek 6gretmenlerin egitiminin nasil tasarlanmasi gerektigi sorusu
o6nemli bir sorudur. Adil matematik egitimini hayata gegirecek 6gretmenlerin toplumda var olan esitsizliklerin
azaltilmasina destek olmaya; firsat ugurumlarinin azaltilmasina dair toplumsal katkilar1 olacagi da agiktir.
Yapilan literatiir taramasi 1g18inda hizmet i¢i ve dncesi 6gretmen egitimi, 6gretmen egitimcileri ve mevzut
Ogretmen egitimi programlar1 i¢in bazi Oneriler siralanabilir. Halihazirda gérev yapan Ogretmenler i¢in
diizenlenecek hizmet igi egitim programlarinda adil matematik egitimi, 6gretmen fark etme becerileri ve
kiiltiirel ¢esitlilige duyarl 6gretim yontemleri odak alinmalidir. Bu programlar, 6gretmenlerin sinif icinde daha
kapsayicr stratejiler gelistirmesine olanak tamiyabilir. Ogretmen adaylarma ve mevcut dgretmenlere, cesitli
smif i¢ci gozlem ve degerlendirme araglarini kullanmayi 6gretmek, onlarm 6grencilerin smif igindeki
etkilesimlerini daha objektif ve detayli gézlemleyebilmelerine olanak tanirken adil egitimin uygulanmasini
destekleyecek somut adimlar atilmasii saglayabilir.

Ogretmen egitimi lisans programlarina ise adil matematik egitiminin kavramsal gergevesini tanitan,
kiiltiirel, sosyal ve sosyoekonomik farkliliklarin smif ici etkilerini analiz eden 6zel derslerin eklenmesi,
ogretmen adaylarinin fark etme becerilerini artirabilir. Bu dersler, adil egitimin teorik ve pratik yonlerini
kapsayarak Ogretmen adaylarimi kiiltiirel cesitlilige duyarli pedagojik stratejiler gelistirme konusunda
donanimli hale getirebilir. Ornegin, dgretmen yetistirme programlarina “Adil Matematik Egitimi” baghg1
altinda yeni bir ders eklemek, dgretmen adaylarmin konuya derinlemesine odaklanmalarini saglayarak, adil
egitimin teorik temellerini ve uygulamali stratejilerini 6grenebilirler. Bunun yanisra, mevcut matematik
ogretimi derslere adil matematik egitimi odakli modiiller entegre edilebilir. Ornegin, “Ogrenci diisiiniis
bicimlerini anlama” veya “Video durum /senaryo analizleri yoluyla fark etme becerilerini gelistirme” gibi
modiiller, 6gretmen adaylarinin 6grencilerin sosyoekonomik durumlarina ve kiiltiirel kimliklerine duyarli bir
bakis acisiyla egitim vermelerine yardimci olabilir. Adil matematik egitimi konusunda O6gretmen
egitimcilerinin bilgi ve becerilerini gelistirmek i¢in 6zel egitimler veya toplantilar diizenlenebilir. Bu egitimler,
Ogretmen adaylarinin elestirel fark etme becerilerini desteklemek ve onlar1 kapsayict dgretim stratejilerine
yonlendirmek i¢in gerekli bilgi ve kaynaklar1 sunabilir.
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accessing future opportunities. By ensuring that all members of society have access to high-
quality mathematics education and learning opportunities, they have the right to develop their
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among students, which are caused by conditions beyond their control, has become more urgent
in our country for similar reasons. Teacher noticing, in this context, involves their abilities to

“Corresponding Author understand, interpret, and effectively analyze important situations they encounter in the
classroom, allowing them to adapt their teaching accordingly. This study discusses frameworks
for equitable mathematics education and mathematics teacher noticing together. It is evident
that teacher noticing is an important structure for examining persistent inequalities in
mathematics education. Teacher noticing reveals the necessity of considering the history and
culture of the student and mathematics, within their social, historical, and political contexts.
Therefore, to achieve the primary goal of implementing equitable and high-quality mathematics
education, it is essential to meticulously focus on the training of prospective mathematics
teachers. Comprehensive studies are needed to monitor and analyze the development of noticing
for equity in mathematics education.
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INTRODUCTION

Mathematics and mathematics education have been fundamental to all communities since ancient
times. In "The Republic," Plato characterized mathematics as the fundamental knowledge underpinning all
arts, sciences, and modes of thought. He asserted that acquiring sophisticated mathematical knowledge should
be the responsibility of the intellectual guardians who would govern society (Plato, 2020). Historically,
mathematics has contributed to better education and enhanced workforce participation under better conditions.
From this viewpoint, mathematics functions as a crucial gateway for communities and individuals to achieve
future opportunities. Ensuring that every individual in society have access to inclusive and high-quality
mathematics education enables them to develop their thinking, perception, and problem-solving skills,
ultimately allowing them to evolve into productive and content individuals capable of contributing to a
qualified workforce. Nevertheless, particularly wars, diseases, natural disasters, and economic disruptions have
increased income inequities. Over the past 30 years, research in mathematics education has intensified attempts
to understand and eliminate these inequalities. These studies highlight ideas such as "social justice" (Gutstein,
2003) and "democratic access" (Skomovska &Valero, 2008), while also emphasizing the social and political
aspects of inequality that is beyond what happens in the classroom (Valero, 2004, 2007). Gutiérrez (2008)
asserts that research exclusively targeting inequalities in children' mathematics performance is insufficient.
They should emphasize addressing the existing differences in opportunities among pupils, which arise from
external circumstances. Addressing inequities has emerged as a critical concern in our nation's education to
facilitate successful mathematics teaching and learning. Therefore, it is crucial to train teachers who can
provide equitable and high-quality mathematics instruction. The objective should be to target pre-service and
in-service teachers to enhance students' access to mathematics education that emphasizes a qualified and
equitable approach, hence addressing prevailing societal inequities.

Innovations in mathematics education highlight the necessity of possessing profound subject
knowledge for effective teaching, understanding students' ways of thinking, fostering a supportive learning
environment, and recognizing critical occurrences within the classroom (NCTM, 2014, 2017). The term
"noticing" encompasses actions including attention, observation, acceptance, and discovery. Noticing enables
focus on objects and events; however, we may not consciously perceive all that we observe (Mason, 2011).
Supporting teachers in enhancing their capacity to observe significant events in the classroom and students’
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mathematical reasoning is essential (Santanaga, 2011; Sherin & Han 2014; Star & Strickland 2008; van Es et
al., 2017). The skill of noticing requires teachers to develop the ability to understand, interpret, and analyze
classroom situations effectively, allowing for appropriate adaptations in their teaching (van Es & Sherin, 2002).
In addition to cognitive processes, such as attending to students' thoughts, interpreting them, and making
decisions regarding appropriate responses, it is essential to prioritize topics such as student participation in
mathematics classes (Wager, 2014), consideration of multiple funds of knowledge (Turner et al., 2015), and
recognition of students' identities (Gutiérrez, 2013; Jackson et al., 2018) to effectively implement equitable
mathematics education (Louie, 2018). This study examines the interrelationship between equitable
mathematics education and mathematics teachers' noticing within the context of our country, drawing on
existing literature. The relatively recent emergence of equitable mathematics education as a field and the
insufficient research on the noticing skills of teachers and pre-service teachers contribute to this issue.

Achievement Gaps in Mathematics

Throughout history, every period has considered mathematics a crucial subject for the school
curriculum. Mathematical competencies are crucial for an individual's capacity to realize their potential,
participate as an engaged citizen, achieve social inclusion, and get a profession. Consequently, the domain of
mathematics exceeds educational curriculum and institutions. Simultaneously, mathematics is undergoing re-
evaluation alongside disciplines such as science, technology, art, economics, and engineering. In conclusion,
individuals' development and participation in social life are greatly enhanced by mathematics and
mathematics education. Research indicates significant gaps in the indicators of fundamental literacy skills,
including native language and mathematics proficiency, concerning demographic differences (Eurydice, 2011;
Marchant et al.,, 2006; Organization for Economic Co-operation and Development [OECD], 2019).
Simultaneously, national and international assessments of mathematical proficiency in our country have
highlighted differences in achievement among students. Students' performance on international tests like
TIMSS and PISA is greatly affected by outside factors, especially their socioeconomic status (SES) and these
factors have a big impact on how well they do in math, science, and reading. (OECD, 2018). It is established
that gaps in mathematical achievement between students of low and high socioeconomic status emerge at the
age of 10 and subsequently expand until early adulthood (OECD, 2018). A strong positive correlation exists
between students' socioeconomic status and academic achievement in mathematics, as evidenced by large-
scale worldwide comparative assessments (TIMSS, PISA, etc.) and school-level assessments in educational
research (Zhu, 2018). This circumstance exposes substantial problems within the Turkish sample. The
preliminary PISA report for Turkey shows that students from culturally and socioeconomically disadvantaged
groups do much worse in math than their non-disadvantaged peers. In fact, the average math scores of students
from low socioeconomic status are lower than the Turkish average and the OECD average (Ministry of
National Education [MoNE], 2019). The early TIMSS report for Turkey indicates that 4th-grade kids'
mathematics performance surpassed the PISA average, whereas 8th-grade students did not meet this average,
thereby supporting the idea that achievement gaps widen with age.

In 2016 and 2018, the Ministry of National Education (MoNE) administered an examination to assess
the academic skills of 4th and 8™ grade students in our country, focusing on advanced mathematical
competencies including interpretation, critical thinking, and decision-making, similar to international
comparative exams. The recent evaluation report for this exam classified the mathematics proficiency levels
of 8th-grade students as below-basic, basic, intermediate, upper-intermediate, and advanced. The report
indicates that merely 14% of 8" grade students have attained upper intermediate and advanced level
competencies. Private schools, attended by children from relatively privileged socio-economic backgrounds,
have the highest proportions of students at the upper intermediate and advanced levels, alongside the lowest
proportions at the below-basic, basic, and intermediate levels (MoNE, 2019). According to the report, boarding
regional schools for students from culturally and socioeconomically disadvantaged backgrounds have the
fewest students at the upper intermediate and advanced levels. On the other hand, they have the most students
at the below-basic, basic, and intermediate levels (MoNE, 2019). The research also identified a negative
correlation between student-related and non-student-related issues and students' mathematical performance.
Consequently, when these issues diminish, achievement escalates. Moreover, the migrations of refugees and
migrants, occurring not only in our nation but also globally, frequently involve school-aged children. From
this viewpoint, educational practices in these nations emphasize the mathematical achievements of all students.
At the individual level, factors influencing the academic success of refugee or immigrant students include
socioeconomic status (SES), family income, education level, the number of books in the home, and the
language spoken at home (Kao & Thompson, 2003).
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One of the fundamental causes of inequities in mathematics education is the notion of "disadvantaged
groups™ influenced by factors such as gender, race, or socioeconomic background (Bishop & Forgazs, 2007).
Moreover, an understanding that exclusively emphasizes differences in achievement categorizes the previously
described students with disadvantages as deficient, and this perspective fails to offer a definitive solution to
the challenge of creating quality and equitable mathematics education (Gutiérrez, 2008; Martin (2003). A
comprehensive examination of the successful studies undertaken with these students would be more suitable,
emphasizing the opportunities for learning that are accessible to them. Nevertheless, it is essential to examine
the origins of these inequalities, their evolution, and the circumstances that led to inequities (Lubienski, 2008).
The evaluation of success via standardized assessments and the monitoring of students according to their
achievements from school age onward provide mathematics as an essential gateway to future chances (Martin
et al., 2010). Improving mathematics education is a human-centric issue, not a technical one, because
mathematics empowers individuals by providing knowledge and competencies, hence elevating their worth
(Kilpatrick, 1981). Education is a human-centric concept that must also be examined from a comprehensive
viewpoint, extending beyond the classroom to encompass its social, economic, and political components.
Consequently, mathematics education constitutes a political domain of inquiry (Sriraman & Steinthorsdottir,
2007). Reducing educational gaps is essential for mathematics to serve as an entry point to opportunities.

Equitable Mathematics Education

In education, equality means the expectation that all students attain the same outcomes (Secada, 1998).
This approach centered on equality fails to guarantee that every student reaches their individual potential.
Mathematics teachers must provide appropriate learning opportunities that recognize their students' cultural,
socioeconomic, and linguistic backgrounds and identities (NCTM, 2000). This notion of equality prioritizes
equity and inclusivity. Equitable education refers to a condition in which an individual's cultural or social
factors, including gender, socioeconomic status, immigration status, age, geographic location, or special needs,
do not hinder their achievement in school, ensuring that every person can acquire a fundamental set of
competencies (OECD, 2022).

To guarantee access to the design and evaluation of effective mathematics education and to foster a

culture of equity, the diverse educational backgrounds, experiences, cultural characteristics, traditions, and
knowledge of students must be prioritized (NCTM, 2014). Therefore, the presence of teachers who can support
this is crucial for students to have access to sufficient and high-quality mathematics, as well as the necessary
learning opportunities to succeed in mathematics is crucial for students to have access to sufficient and high-
quality mathematics, as well as the necessary learning opportunities to succeed in mathematics.
Assumption that mathematics exists regardless of factors like race, gender, socioeconomic status, and culture,
and that universal social, cultural, economic, and political structures do not affect it. It is suggested that
mathematics education can be applied equally to all individuals and groups within the limits of these permanent
principles. However, it is known that this approach creates dramatic inequalities in the development of
mathematical skills in educational settings for disadvantaged student groups, such as those from low-income
families or those from underrepresented communities (ethnic, gender, refugee, etc.) (Joseph etal., 2017; Milner
& Laughter, 2015). Consequently, the notions of equality and equity in education are differentiated from one
another. Promoting equitable and high-quality mathematics education entails facilitating all students in
achieving a specified level of mathematical competence and enhancing the social representation of diverse
student groups based on social, cultural, linguistic, and ethnic backgrounds, thus aiding them in achieving
greater mathematical success.

Mathematics education did not recognize socioeconomic status as a problem until the 1980s.
Nonetheless, the discipline's "social orientation" has prompted an analysis of the relationships between
mathematical performance and socioeconomic status (SES) (Zhu, 2018). Studies using standardized
assessments and worldwide comparative examinations such as PISA and TIMSS have shown, through validity
and reliability analyses, that students with enhanced SES consistently achieve superior mathematical
performance relative to their peers with lower SES (Valero & Meaney, 2014). The social turn in mathematics
education (Lerman, 2000) highlights the sociocultural aspects of teaching and learning, wherein the emphasis
extends beyond the person and their cognitive processes. Many ideas, like social interaction, learning by doing,
and the atmosphere in the classroom, are the subject of research. But some studies go further and look into
things like social justice, change, disadvantaged groups in society, and the power and politics that exist in
places where people interact with each other (Gutiérrez, 2013). This phase also denotes a change in viewpoint,
reflecting the rise of "social orientation" in problem-solving. The emphasis has transitioned from recording
and analyzing achievement gaps among students to investigating strategies for enhancing variety in
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opportunities and ensuring equitable access. Valero (2004) used "socio-political perspectives on mathematics
education," referring to the analysis of education, schools, and classrooms within the extensive social, political,
economic, cultural, and historical frameworks in mathematical education research. Subsequently, Gutiérrez
(2013) designated this new framework as "sociopolitical orientation” within mathematics education,
emphasizing the role of social practices or discourses in shaping mathematical knowledge, identity, and
authority.

Gutiérrez (2013) fundamentally examines equitable educational practices on two axes: The primary
axis, which is the predominant axis, encompasses human and material resources, culture, experience, language,
identity, and other components. It delineates access to curricula and pedagogies that present an adequate level
of cognitive challenge. Access will substantially impact the achievement gaps that arise as learning outcomes
through these procedures (Gutiérrez, 2013). However, demographic variables or specific pupil characteristics
cannot simply explain the previously indicated achievement gaps. Success must also be considered through
elements such as student engagement in mathematical processes, involvement in developing knowledge, and
access to these procedures. The modern field of mathematics education mostly supports the method of
measuring, rating, and comparing individual and institutional successes. However, this method isn't complete
if it doesn't put the needs of everyone involved in the comparison and reporting first. The outcomes derived
from this strategy do not alter the existing differences in mathematical achievement among groups or
individuals, nor do they increase the "achievement gaps" between these two groups. Lubienski and Gutiérrez
(2008) assert that the repeated measuring method of success fails to yield significant results regarding
achievement gaps and learning deficiencies between disadvantaged groups and those considered dominant or
successful. This occurs when marginalized individuals and groups are further disadvantaged (Gutiérrez, 2008),
and the recognized achievement gaps or learning deficiencies concentrate on their symptoms rather than the
root causes (Flores, 2007).

The dimension of identity-authority relationships significantly influences students' capacity to
contribute to mathematical production in educational settings, thereby playing a vital role in the learning and
production of mathematics in schools and classrooms. These elements constitute the essential axis, which
represents the second axis of equitable mathematics education methods (Gutiérrez, 2013). Grounded in the
Frankfurt School of thought, critical theory focuses on enhancing awareness of social justice issues in
mathematics education, facilitating empowerment via mathematical comprehension, and inspiring action
toward resolutions (Brantlinger, 2022). Furthermore, the capacity to harness personal potential and resources
to foster critically thinking citizens (Skovsmose & Valero, 2001) positions mathematics as a field that mirrors
individuals' concerns, priorities, and comprehension. Acknowledging individual participation and embracing
diversity and uniqueness can achieve equitable mathematics education. (Gutiérrez, 2012). This objective relies
on implementing equitable education and associated research for mathematics educators, cultivating an
understanding of Freire's (1970) "critical consciousness,” and promoting the development of this
consciousness in students, alongside training educators capable of addressing the needs of all learners and
engaging in critical thinking (Xenofontos, 2019). Consequently, it is essential to concentrate rigorously on the
pre-service training of mathematics educators.

Research in mathematics education have resulted in the development of instruments related to
equitable education. These tools can be directly or indirectly associated with equitable mathematics education.
The Instructional Quality Assessment (IQA), an observation protocol created to evaluate the quality of
mathematical practices in the classroom through the participation of teachers and students in classroom
discourse, aims to improve teaching by providing feedback while assessing the nature and quality of
mathematics teaching practices in the classroom (Boston, 2012). The TRU-MATH (Teaching for Robust
Understanding of Mathematics) project considers equitable education by evaluating the mathematical quality
of equitable practices in the classroom, both directly and indirectly. The developed observation tools
incorporate the access dimension to achieve this goal (Schoenfeld et al., 2014). Researchers have once again
examined students' participation in classroom discourse and the ways teachers support this in the EQUIP
(Equity QUantified In Participation) Project, which they developed based on the observation protocols from
these studies (Reinholz & Shah, 2018). These studies primarily use observation tools to understand the nature
of classroom discourse. These studies emphasize the importance of developing effective assessment tools to
enhance the quality of mathematics teaching and improving teacher training programs accordingly. The above
studies, on the other hand, only look at the idea of fairness in the 1QA observation protocol as a single
dimension. They also don't look at a conceptual framework or observation tools that describe the quality of
math education in the classroom. The TRU-MATH project allows the teacher to decide which observation
topic to evaluate as equitable, even though equitable education exists within each dimension (Schoenfeld et
al., 2014). However, Reinholz and Shah (2018), using the analytical tools they developed to quantitatively
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measure the dimension of student participation in equitable mathematics education, do not analyze the
distribution of resources within the classroom or the subjective experiences of equitable education among
teachers and students in the EQUIP project. In conclusion, this tool, which is used for observing equitable
education, has limitations in providing a comprehensive analysis of equitable mathematics education practices.
Studies in teacher education also highlight the implementation of equitable education. The TEACH-
Math modules serve as an illustration, designed for mathematics undergraduate programs, which integrate
students' mathematical thinking patterns and their various sources of knowledge with equitable mathematics
education (Drake et al., 2015). These modules enable pre-service teachers to incorporate students' diverse
mathematical knowledge bases, including individual thinking styles and community-based knowledge, into
their teaching techniques. The research examines pre-service teachers' participation within the course
framework and the access dimension, emphasizing quality resources and pedagogies for equitable education.
Furthermore, the domain of teacher education may encompass research wherein mathematics teacher educators
observe and analyze their practices (e.g., Foote & Bartell, 2011; Wager, 2014) as well as investigations that
seek to diversify mathematics instruction through multicultural knowledge sources or culturally responsive
mathematics education (e.g., Herner-Patnode & Lee, 2021). However, these studies primarily focus on teacher
educators as their target audience and participants rather than pre-service teachers, and they analyze strategies
for differentiating mathematics education for pre-service teachers by making it culturally through documents.
In addition to these issues, the equity aspect of teacher education is inadequately addressed in
undergraduate programs, receiving only minimal attention and being discussed primarily in terms of how
students think, influenced by their subject matter knowledge or pedagogical content knowledge (Aguirre &
Bartell, 2019). In our country, the field of equitable mathematics education is still a very new area of study;
examples include the design and implementation of ethnomathematics activities by pre-service teachers and
the examination of the impact of these on ethnomathematics awareness and usage (Ergene et al., 2020), the
investigation of pedagogical behaviors aimed at increasing the participation of refugee children through
teachers' participation in professional development projects (Karsli-Calamak & Kiling, 2021; Karslhi-Calamak
et al., 2022), pedagogical strategies such as visual materials and real-life examples used by teachers in
culturally diverse classrooms to ensure equitable access to mathematics (Yolcu & Dogan, 2022), the
perspectives of mathematics teachers on factors that support or hinder equitable mathematics teaching in
remote and face-to-face education and how they provide support to students with language barriers (Y1lmaz et
al., 2021), and differentiated educational strategies for gifted students and creative thinking education, as well
as the interactions of these students with their mathematics teachers and the supportive roles of teachers (e.g.,
Akkas & Tortop, 2015; Ozyaprak, 2016; Bozkurt & Saka-Kilig, 2020). While equitable mathematics education
remains a developing research domain in TUrkiye, these studies facilitate the design and execution of culturally
responsive activities by pre-service teachers, the formulation of pedagogical strategies that address cultural
diversity, and the adoption of a more inclusive approach to mathematics education. Effective noticing skills
require attention to students' thinking processes, participation, and sociocultural identities while also
considering historical and future perspectives. Leshin (2023), van Es et al. (2022), and Wager (2014) assert
that effective noticing requires attention to students thinking processes, engagement, and social identities, as
well as an awareness of past and prospective circumstances. Recent studies on teacher noticing in equitable
mathematics education highlight the multifaceted character of noticing and its significance in fostering
inclusive classrooms. These findings improve our comprehension of the role of teachers' noticing and its
importance in promoting equitable mathematics classrooms while also identifying areas requiring
improvement in teacher education. Nevertheless, our country's literature lacks substantial teacher education
studies concerning equitable mathematics education or educational modules specifically tailored to this aim.

Teacher Noticing for Equity

The topics teachers focus on during their teaching practices or how they notice things can lead to
critical educational outcomes (Schoenfeld, 2014). While many situations occur simultaneously in the
classroom, the teacher must selectively focus their attention (van Es & Sherin, 2006). When considering
teachers' mathematical activities within the context of mathematics education and school, the ways in which
individuals and groups' background and past experiences are considered and interpreted shape which identities
and practices are endorsed in the classroom, which forms of knowing/learning are used/valued in activities,
and who can participate in these activities (McKinney de Royston et al., 2017; Spencer, 2019).

The literature on mathematics teachers' noticing reveals that noticing forms a fundamental structure that
connects teachers' educational practices and their ways of interpreting these practices (Jacobs et al., 2010;
Mason, 2016; Thomas et al., 2017; Sherin et al., 2011). Many of these studies have also aimed to understand
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and support teachers in noticing students' mathematical thinking (Jacobs et al., 2010). Research shows that
pre-service teachers, or beginning teachers, generally pay more attention to their own actions and speech in
the classroom rather than focusing on students' thoughts (Males, 2017; Stockero, 2014). Similarly, studies
aimed at learning to recognize students' mathematical thinking patterns consider the ability to pay attention to
student thoughts as a high-level noticing (Jacobs et al., 2010; van Es, 2011). Sociocultural contexts, personal
backgrounds, and institutional narratives influence teachers' noticing (van Es et al., 2022; Rubin & van Es,
2023). Research has also proposed the idea that teachers' noticing is an important framework for examining
chronic inequalities in mathematics education (Hand, 2012; Amador et al., 2024).

Teachers' "pedagogical orientations” explain how a teacher's fundamental ontological assumptions
regarding teaching and learning activities nourish either equitable or inequitable classroom practices (Erickson,
2011, p. 28). A teacher's grouping of students based on their skills and effort reflects expectations, the amount
of support they provide, and the activities the teacher chooses. Teachers may make deficit-oriented
assumptions about students from non-dominant cultures, languages, races, or low socioeconomic backgrounds
(Diversity in Mathematics Education [DIME], 2008). Therefore, it becomes essential for teachers to focus on
equity to provide all students with meaningful opportunities and experiences in mathematics learning. Thus,
equitable education practices of future mathematics teachers are expected to be crucial to this effort. There is
a need for an equitable reorganization of access to opportunities and resources such as qualified mathematics
teachers and mathematics education, with a focus on the diversity of opportunities presented to individuals
rather than solely on success. It is known that a significant portion of these opportunity differences stems from
the nature of teachers' noticing regarding mathematics instruction (Hand, 2012; Jackson et al., 2018).

Scholars have extensively examined the accessibility of mathematics for students through instruction,
the methods that facilitate or hinder their mathematical identities, and the consequent achievement
gaps between students from communities classified as high/normal representation and those from communities
considered low/marginal representation (Boaler, 1998; Gresalfi, 2009; Selling, 2016; Sengupta-Irving, 2016;
Wilson etal., 2019). Moreover, it is noted that what and how mathematics teachers notice and make inferences
are closely related to teachers' repetitive instructional practice patterns in the classroom and the positioning of
students in terms of power relations (van Es et al., 2022). The discussion about teacher noticing is similar to
the "sociopolitical orientation" in mathematics education in that it stresses how important it is to think about
the social, historical, and political contexts of the teacher, the student, and mathematics (Louie, 2018; Mendoza
etal., 2021).

Meanwhile, van Es et al. (2022) developed a framework that thoroughly examines mathematics
teachers' noticing in a multidimensional and layered approach considering equitable education. This
framework is based on the work of van Es et al. (2017), which identified various dimensions, such as
differences in status and positioning within the classroom, students' backgrounds, and the dynamics of
classroom engagement, that highlight the importance of teachers' noticing for equity. The new
framework characterizes pupils comprehensively as "who they are now, who they were in the past, and who
they will be in the future" and views the mathematics classroom as a diverse social practice. Conceptually,
culturally responsive mathematics instruction inherently connects to the multidimensionality of teacher
noticing (van Es et al., 2022). Baldinger's (2017) study examined the progression of teachers'
noticing for equity in mathematics instruction to identify patterns of noticing centered on equitable approaches
by analyzing mathematics teachers' noticing concerning the classroom's social dynamics through workplace
interactions and conversations. The findings indicate that these noticing patterns substantially affect teachers'
classroom practices and that teachers' noticing of the classroom's social order may be improved and developed
in the context of professional interactions. Baldinger (2017) argued that teacher educators may promote
equitable classrooms by systematically creating opportunities that enhance the understanding of teachers and
pre-service teachers regarding equitable education. A further study examined pre-service teachers' evaluations
of their pedagogical dispositions and noticing in mathematics instruction, focusing on their cultural views and
differences concerning students' ethnicity, socioeconomic status, and gender (Jackson et al., 2018). Using the
equity noticing framework and considering things like race and gender, this study looked at how pre-service
teachers felt about different kinds of short stories and cases. The findings show that the case studies of future
teachers show differences based on race and gender, and they are starting to understand the cultural connections
at play (Jackson et al., 2018). Each study investigates teachers' observations within the social and political
contexts of students and mathematics, according to the previously mentioned sociopolitical framework.
However, these studies have been limited to either in-service training or existing professional development
programs for mathematics educators or resources designed to educate pre-service teachers about cultural
influences on their students, particularly regarding factors such as ethnicity or gender.
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Along with the "sociopolitical turn™ in the field (Gutiérrez, 2013), the literature on equitable
mathematics education points to a new area of study. However, there isn't much research on it in our country's
mathematics education research domain. As previously mentioned, many mathematics educators view
disparities in mathematical performance, or the "achievement gap," as a widespread and universal issue; they
highlight the differences in achievements between disadvantaged and advantaged, or wealthy and poor
students without offering a definitive solution to the problem (Gutiérrez, 2017).

The large-scale datasets, such as international comparative examination data, that were used to study
this topic don't show how the problem is related to local dynamics; instead, they look for general trends about
how to solve the problem. While it is recognized that teaching and learning are not universal, widespread
solutions targeting "gaps in mathematics achievements” beyond their contexts will be reduced to "a solution
for every problem" (Ladson-Billings, 1995). Considering the literature on mathematics teachers' noticing and
gaps in mathematics achievement, existing solutions that approach the issue as a broad and universal concern
often focus on symptoms rather than the root causes when analyzing significant mathematics achievements,
differences, or "achievement gaps,”" and consequently do not result in substantial changes in practice. The
proposed solutions primarily depend on characteristics, such as financial levels and family background, over
which mathematics educators have limited control. Considering the impact of teachers' noticing of various
topics on their pedagogical practices, it is crucial to empower effective teachers to use equitable practices in
mathematics teaching. Furthermore, the notion that the "achievement gap™ in mathematics is mostly a
contextual issue is gaining prominence. Because of this, teachers need to teach math in a way that considers
the different backgrounds of their students, values different ways of learning and questioning, includes
important and appropriately challenging material, and encourages community involvement, responsibility, and
commitment.

CONCLUSION

The lack of research in our country particularly regarding the mathematics teacher noticing in the
context of equitable education, is evident; these are only superficially covered in undergraduate curricula and
are often isolated from other disciplines, or they are primarily analyzed by focusing solely on students'
thinking. Comprehensive studies must be made to implement equitable high-quality mathematics education,
allowing for the monitoring and analysis of pre-service teachers' noticing development. It is believed that by
using the findings in actual classrooms, the research endeavors in equitable and quality teaching can be
communicated to future mathematics educators. In this way, it is aimed to contribute to the development of
mathematics teachers who can prioritize the best interests of all students, understand equitable access to
resources and critical consciousness, and educate their students with this understanding. Research aimed at
developing pre-service mathematics educators who aim to foster equitable mathematics education is expected
to provide a scientific foundation for public policy development, targeting the elimination of gaps in
opportunity stemming from students and external factors, as well as addressing prevailing societal inequalities.

Therefore, it is suggested that an educational program designed for pre-service teachers, analyzed
through the newly established domain of "socio-political orientation™ (Gutiérrez, 2013) at both global and
national levels, will provide significant contributions to the literature on equitable mathematics education, a
subject that has been insufficiently investigated in our country. Furthermore, in addition to the socio-political
perspective, it can be argued that the results of such studies would highlight the need for teacher noticing to be
analyzed within social, historical, and political contexts as indicated in the literature (Louie, 2018; Mendoza
et al., 2021). When pre-service teachers cultivate their noticing on equitable and quality education, they will
gain a profound understanding of their students' engagement in mathematical processes and the structure of
their participation, enabling them to tackle mathematical success and its various components, thereby
contributing to the reduction of achievement gaps among students. The design of teacher education for the
delivery of equitable and high-quality mathematics instruction is a critical investigation. Educators who
advocate for equitable mathematics instruction can help diminish social inequalities and assist in closing
opportunity gaps.

The literature review outlines several recommendations for in-service and pre-service education for
teacher educators, as well as current teacher education programs. In-service professional
development programs should emphasize equitable mathematical instruction, teacher noticing, and culturally
relevant methods of teaching. These programs can empower teachers to design more inclusive practices within
the classroom. Education of pre-service teachers as well as in-service teachers in the utilization of diverse
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classroom observation and assessment instruments can facilitate a more objective and detailed observation of
student interactions, while also guaranteeing the implementation of equitable educational practices.

Incorporating specialized courses into undergraduate teacher education programs that cover the
conceptual framework of equitable mathematics education and examine the classroom outcomes of cultural,
social, and economic differences might improve pre-service teachers' noticing. The theoretical and practical
aspects of equitable education may be covered in these courses, which may help future teachers make their
lessons more culturally sensitive. Incorporating a course entitled "Equitable Mathematics Education™ into
teacher education programs can facilitate an in-depth exploration of the issue for pre-service teachers, enabling
them to learn both theoretical underpinnings and practical solutions for equitable education. Moreover, current
mathematics instruction courses can incorporate educational modules centered on equitable mathematics
education. Modules like "Understanding Student Thinking Patterns” and "Developing noticing through Video
Case/Scenario Analyses" might assist pre-service teachers in adopting an approach responsive to students'
socioeconomic background and cultural identity. Specialized seminars or workshops may be organized to
further develop the knowledge and competencies of teacher educators in equitable mathematics instruction.
These trainings can furnish the essential knowledge and resources to enhance pre-service teachers' critical
noticing and guide them towards inclusive teaching methodologies.
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