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One GCikanlar

e ilkokulda matematiksel arag ve teknoloji calisma becerisi giiclii bir
gelisim gostermistir.
e  Ortaokulda problem ¢6zme becerisi 7. sinifta artmistir.
e Matematiksel muhakeme ve veri analizi becerileri tim
kademelerde sinirli kalmistir.
e Teknoloji, matematiksel muhakeme ve problem ¢ézme siireglerini
desteklemektedir.
Oz
Bu ¢alismada, Tiirkiye Yiizyih Maarif Modeli temelinde matematik alan
becerilerinin; beceriler arasi iliskiler, édrenme ¢iktilari ve temalar
agisindan, yatay ve dikey badlamda ¢ok y6nlii analiz edilmesi
amaglanmistir. Bu amag dogrultusunda beceriler arasi iliskiler, 6grenme
ciktilan1 ve temalar baglaminda matematik alan becerilerinin egitim
kademeleri ve siniflara gére dagiliminin nasil oldugu belirlenmistir. Nitel
arastirma desenlerinden durum ¢alismasi deseninin tercih edildigi
calismada veri kaynadi olarak 2024 yilinda Milli Egitim Bakanligi
tarafindan yayimlanan ilkokul, Ortaokul ve Ortaédretim Matematik
Dersi Ogretim Programlari kullanilmistir. Verilerin analizi siirecinde
betimsel analiz  tekniginden yararlaniimistir. ~ Yapilan  analizler
sonucunda, editim kademelerine gére matematik alan becerilerinin
dagiiminda  belirgin  farkliliklar oldudu ortaya ¢ikmustir.  ilkokul
diizeyinde, matematiksel ara¢ ve teknoloji ile ¢calisma becerisinin diger
becerilere kiyasla daha tutarli bir gelisim gésterdidi, ancak matematiksel
muhakeme, problem ¢6zme, veri ile ¢alisma ve veriye dayali karar verme
becerilerinin daha sinirl ele alindigi gériilmektedir. Ortaokulda,
matematiksel problem ¢6zme becerisinin 6zellikle 7. sinifta yiikselise
gectigi belirlenmistir. Lise diizeyinde ise matematiksel arag ve teknoloji
ile ¢calisma becerisi tekrar 6n plana ¢ikarken, matematiksel muhakeme
ve veri ile ¢alisma becerileri sinirli kalmistir. Matematiksel temsil ve
matematiksel arag¢ ve teknoloji ile ¢calisma becerileri, 6grenme ¢iktilar
baglaminda en ¢ok ele alinan beceriler arasinda yer almaktadir. Ancak,
problem ¢6zme becerisi ilkokulda yogun bir sekilde sunulurken, ortaokul
ve lisede diizeyinde bu yogunlugun azaldigi belirlenmistir.
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1. Girig

Matematik alan becerileri, bireyin matematiksel dislinme ve problem c¢6zme
yetkinliklerini gelistirmeye yonelik butlnlesik bir yaklasim sunar. 2024 yilinda yayinlanan
Turkiye Yuzyih Maarif Modeli (TYMM) kapsaminda belirlenen bes temel alan becerisi ise
sunlardir; matematiksel muhakeme, matematiksel problem ¢6zme, matematiksel temsil, veri
ile calisma ve veriye dayall karar verme ile matematiksel ara¢ ve teknoloji kullanimidir (Millt
Egitim Bakanligl, 2024). Bu beceriler, matematik egitiminde yalnizca alan bilgisinin degil, ayni
zamanda alan bilgisinin nasil yorumlanacagini, analiz edilecegini ve glinlik yasam baglaminda
nasil uygulanacagini da kapsamaktadir. Béylece TYMM de 6grencilerin matematigi yalnizca bir
ders olarak degil, glinlik yasamin ve bilimsel sireclerin temel bir unsuru olarak kavramalari
amaclanmaktadir.

Letonya’da 2020’de vyirirlige giren yeni matematik 6greitm programinda, 6nceki
yillardan farkli olarak diisiinme becerileri, analiz, yorumlama, kanitlama, genelleme ve benzeri
zihinsel sirecler acik bir sekilde tanimlanmistir. Analitik diisinme, genelleme ve gosterim gibi
beceriler hem gecmiste hem de 6zellikle 2020 sonrasi programlarda dnemle vurgulanmistir. Bu
beceriler, 6grencilerin yalnizca matematiksel bilgi degil, ayni zamanda yasam becerileri,
elestirel duslinme, problem ¢6zme ve karar verme gibi alanlarda da gelisimlerini
amaglamaktadir (Lama ve Andersone, 2021). Bu beceriler, 6grencilerin matematiksel bilgiyi
edinmeleri ve teknik beceriler gelistirmeleri icin kritik 6neme sahiptir. Ayrica teknoloji
entegrasyonunun, o6gretmenlerin derslerinde teknolojiyi nasil kullanacaklarini anlamalarina
yardimci olan bir pedagojik icerik bilgisi gelistirmelerine olanak tanidigi séylenebilir. Ozeren ve
Goger (2024) yaptiklari ¢cahsmada 6gretmenlerin matematik 6gretimine karsi tutumlari ve
matematik icin teknolojik pedagojik alan bilgileri ile anlamli bir iliskinin varligini belirlemislerdir.
Bu baglamda, 6gretmenlerin matematik 6gretim siireclerinde teknoloji kullanimi, 6grencilerin
matematiksel becerilerini gelistirmede 6nemli bir rol oynadigi sdylenebilir.

Ogrencilerin matematiksel diisiinme becerilerini artirmak icin kullanilan yéntemlerden
biri de sorgulama becerisidir. Mahmud ve Drus (2023), 6gretmenlerin 6grencilerin akil
ylritme becerilerini gelistirmek icin sorgulama gerektiren sorular kullandigini belirtmislerdir.
Bu tlir sorular, 6grencilerin yaratici dustiinmelerini tesvik ederek problemlere alternatif
¢o6zlimler bulmalarina yardimci olmaktadir. Ayrica, matematiksel problem ¢6zme stiirecglerinde
elestirel disinme becerilerinin gelistirilmesi de o6nemlidir (Setiana vd., 2019). Elestirel
dustinme, 6grencilerin matematiksel problemleri daha anlaml bir sekilde ¢c6zmelerine olanak
taniyabilir. Bu bilgiler 1siginda matematik 6gretim siirecinde bircok beceri, birlikte iliskisel
olarak verilebilmektedir. Nitekim Kuzu, Gocer ve Akgay (2024) yaptiklari calismada ilkokul
Ozelinde matematik dersinde yirmi bitiinlesik beceriden on sekizine programda yer verildigi
gibi temel becerilere ve (st diizey diisiinme becerilerine de yer verildigini belirlemislerdir.

Matematiksel 6grenme siireclerinde, 6grencilerin yansitici diisinme ve problem ¢ézme
becerilerinin gelistirilmesi kritik bir 6neme sahiptir (Apriatni vd., 2022). Bu beceriler,
ogrencilerin matematiksel kavramlari yalnizca ezberlemekle kalmayip, ayni zamanda bu
kavramlari derinlemesine anlayarak farkh durumlara uygulayabilmelerini saglar. Boylece
ogrenciler, karsilastiklari matematiksel sorunlari analiz edebilir, ¢6ziim yollari Uretebilir ve bu
yollari degerlendirme yetkinligi kazanabilir. Bununla birlikte, yalnizca bireysel ¢6ziim Uretme
becerisi yeterli degildir; matematiksel iletisim becerileri de 6grencilerin dislincelerini acik ve
dogru bicimde ifade etmelerini, gerek 6gretmenleri gerekse akranlariyla etkili etkilesim
kurmalarini miimkin kilmaktadir (Syukri vd., 2020). Bu tir iletisim ortamlari, 6grencilerin farkli
bakis acilarini gormelerini ve kendi diisiincelerini yeniden yapilandirmalarini desteklemektedir.
Tim bu becerilerin gelisimini desteklemek i¢in, matematik 6gretiminde cesitli 6grenme
ortamlarinin ve etkilesimli araglarin kullanimi bliyik 6nem tasir. Nitekim yapilan arastirmalar,
teknoloji destekli ve 6grenci merkezli 6grenme ortamlarinin, 6grencilerin derse aktif katilimini
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artirdigini ve 6grenmenin kalicihgini sagladigini géstermektedir (Kutluca vd., 2020). Dolayisiyla,
matematiksel diisiinme, iletisim ve problem ¢ézme becerilerinin bltlinciil sekilde gelistirilmesi,
ancak zenginlestirilmis 6gretim ortamlariyla mimkin olabilmektedir.

Matematik alan becerileri arasinda yer alan matematiksel temsil, genellikle cesitli
bicimlerde (gorsel, sembolik, s6zIi) ifade edilen matematiksel bilgilerin organizasyonunu
icermektedir (Awaludin vd., 2021; Prayitno vd., 2021). Bu baglamda, matematik egitimi
alaninda yapilan arastirmalar, 6grencilerin temsil becerilerini gelistirmek icin farkli 6gretim
yontemlerinin matematiksel temsil becerilerini artirmada etkili oldugunu gostermektedir
(Alifa vd., 2022; Noer ve Gunowibowo, 2018). Matematiksel temsil becerisinin
gelistirilmesinde, dgretmenlerin roli de oldukca dnemlidir. Ogretmenlerin, égrencilerin farkli
temsil bicimlerini kullanmalarini tesvik eden bir 6grenme ortami yaratmalari, 6grencilerin
matematiksel kavramlari daha iyi anlamalarina yardimci olur (Gurat, 2018). Ogrencilerin gesitli
temsil bicimlerini kullanabilmeleri, matematiksel problemleri ¢6zme sireclerinde daha etkili
olmalarini saglar (Pagiling vd., 2022; Rofiki ve Santia, 2018). Dolayisiyla, 6gretmenlerin,
ogrencilere matematiksel temsilleri kullanarak problem ¢6zme stratejileri gelistirmeleri icin
rehberlik etmeleri gerekmektedir (Supriadi vd., 2024). Bundan Once yayinlanmis 6gretim
programlarinda oldugu gibi 6zelde 2024 matematik 6gretim programlari, genelde ise tim
Ogretim programlarinda “O6gretmen rehberligi” 6nemli bir anahtar kavram olarak 6ne
cikmaktadir.

2024 matematik 6gretim programlarinda yer alan veri ile ¢alisma ve veriye dayali
karar verme becerisi, gliniimiz is diinyasinda ve akademik alanlarda giderek daha fazla 6nem
kazanmaktadir. Veri analitigi, organizasyonlarin karar alma siireclerini optimize etmelerine
yardimci olmakta ve bu siirecte kullanilan verilerin kalitesi, kararlarin etkinligini dogrudan
etkilemektedir. Ozellikle biiyiik veri teknolojileri ve veri bilimi uygulamalari, karar verme
sureclerini otomatiklestirme ve 6lceklendirme imkani sunmaktadir. Bu baglamda, veri odakl
karar verme, organizasyonlarin performansini 6énemli 6lclide artirma potansiyeline sahiptir
(Provost ve Fawcett, 2013). Bunun yaninda veri ile ¢alisma becerisi, liderlerin karar alma
slreclerinde kullandiklari veri tirlerini anlamalarini gerektirebilir. Etkili veri analizi ve
yorumlama yetenegi, karar alma sireglerinin kalitesini artirmaktadir (Tang ve Han, 2022).
Ayrica, veri analitigi ve karar destek sistemleri, organizasyonlarin stratejik kararlar almasina
olanak taniyabilir. Ornegin, insan kaynaklari analitigi, calisan verilerini analiz ederek
organizasyonel performansi ve g¢alisan bagliligina (Muktamar ve Nurnaningsih, 2024) iliskin
verileri ortaya cikararak daha verimli hizmet sunma kapasitesini artirma (Truong ve Manh,
2021) konularinda o6nemli bilgiler sunmaktadir. Bu baglamda, veri analitigi, kamu
politikalarinin olusturulmasinda ve uygulanmasinda Onemli bir ara¢ haline gelmektedir
(Shorfuzzaman, 2017).

Matematik dersi 6gretim programlarinda yer alan matematik problem ¢6zme becerisi,
karmasik sorunlarin analizi, stratejiler gelistirme ve ¢6zim bulma yeteneklerini
kapsamaktadir. Arastirmalar, problem ¢6zme siireclerinin gelistiriimesinde cesitli yontemlerin
etkili oldugunu gostermektedir. Karakus Aktan, Aslan ve Yal¢in (2021) tarafindan yapilan
calismada, okuma stratejileri egitimi alan 6grencilerin matematik problem ¢ézme basarilarinin
daha yiksek seviyelerde oldugunu belirlemislerdir. Benzer sekilde Popham, Adams ve Hodge
(2019), 06z diuzenleme yontemini kullanarak matematiksel baglamda problem ¢6zme
zorluklarinin istesinden gelem konusunda anlamli bir etki gosterdigini ispatlamistir. Novotna
ve arkadaslari (2014) ise problemlerin ¢6ziminde grafiklerin ve analojik yaklasimlarin
kullanimi ile gorsel hayal giiciinin 6nemini ortaya koymuslardir. Pradana (2024), problem
¢6zme becerisinin elestirel diisinme becerilerini gelistirdigini ve problemleri ¢6ziimleme
slreglerine yardimci oldugunu vurgulamistir. Bu baglamda, problem ¢6zme becerisine ait
sureclerin isletilmesinin, farkh becerilerin gelisiminde etkili oldugu (Tambunan, 2019) ortaya
koyulmaktadir.
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1.1. Arastirmanin Amaci

Bu calismada, Tirkiye Yizyili Maarif Modeli temelinde matematik alan becerilerinin;
beceriler arasi iliskiler, 6grenme ciktilari ve temalar agisindan, ayni sinif diizeyinde (yatay) ve
gerek sinif gerekse kademeler arasi (dikey) baglamda nasil yapilandiginin ¢ok yonliu analiz
edilmesi amaclanmistir. Bu amag dogrultusunda asagidaki sorulara yanit aranmistir:

1) Beceriler arasi iliskilere gore matematik alan becerilerinin yatay ve dikey baglamda
dagilimi nasildir?

2) Ogrenme ciktilarina gdére matematik alan becerilerinin yatay ve dikey baglamda
dagilimi nasildir?

3) Temalara gére matematik alan becerilerinin yatay ve dikey baglamda dagilimi nasildir?
2. Yontem
2.1. Model

Bu calismada, toplanan verilerin niteligi, veri toplama sireci ve verilerin analizi dikkate
alindiginda nitel arastirma yaklasimi benimsenmistir. 2024 ilkokul, Ortaokul ve Lise Matematik
Dersi Ogretim Programlarinin matematik alan becerileri baglaminda yatay ve dikey olarak nasil
dagildiginin arastirldigi bu c¢alismada durum calismasi deseni kullaniimis olup dokiiman
incelemesi ile veriler toplanmistir.

2.2. Veri Kaynaklar

Calismada veri kaynagi olarak, 2024 yilinda Millt Egitim Bakanhgi tarafindan yayimlanan
ilkokul Matematik Dersi Ogretim Programi (1, 2, 3 ve 4. Siniflar), Ortaokul Matematik Dersi
Ogretim Programi (5, 6, 7 ve 8. Siniflar), Ortadgretim Matematik Dersi Ogretim Programi
(Hazirlik, 9, 10, 11 ve 12. Siniflar) kullaniimistir (MEB, 2024).

2.3. Verilerin Toplanmasi

Arastirmanin verileri dokiiman incelemesi yolu ile toplanmistir. Dokiiman incelemesi,
bilimsel arastirmanin énemli bir parcasi olarak, mevcut bilgiyi derleyip analiz ederek yeni bilgi
Uretimine katkida bulundugu (Luo vd., 2019) gibi yazili materyallerin sistematik bir sekilde
analiz edilerek verilerin toplanmasi ve yorumlanmasi stirecini ifade etmektedir (Bowen, 2009).
Bunun yaninda c¢alismada veri toplama slirecinde ge¢mise dair bilgilerin incelenmesinde etkili
bir yontem olmasi, arastirmacilara genis bir veri yelpaze sunmasi, maliyet ve zaman agisindan
diger yontemlere gore daha ekonomik olmasindan dolayi dokiiman incelemesi (Merriam,
2009) tercih edilmistir.

Calismada dokiiman inceleme siirecinde ilk asamada ilgili dokiimanlari belirlenmistir.
Bu kapsamda arastirma konusuyla ilgili yazili kaynaklar (ilgili matematik 6gretim programlari)
taranmis ve arastirmanin amacina hizmet edecek dokiimanlar secilmistir (Prior, 2003). Secilen
dokiimanlar, arastirma sorulari dogrultusunda detayli bir sekilde tasnif edilerek veri toplama
slreci bitirilip analiz stirecine gecilmistir.

2.4. Verilerin Analizi

Bu calismada, matematik Ogretim programlarinin igeriklerini incelemek amaciyla
betimsel analiz tekniginden yararlaniimistir. Betimsel analiz, nitel verilerin belirli temalar
cercevesinde dlizenlenmesini ve anlamlandiriimasini saglayan sistematik bir analiz turadir
(Yildirim ve Simsek, 2021). Arastirma kapsaminda, ilkokul, Ortaokul ve Ortadgretim Matematik
Dersi Ogretim Programlari incelenmistir. Bu dokiimanlarin taranmasi siirecinde belirli anahtar
kelimeler ve secim kriterleri esas alinmistir. Anahtar kelimeler olarak “Alan Becerileri”,
“Beceriler Arasi lliskiler”, “Tema” ve “Sinif” ifadeleri ile matematik alan becerileri (MAB)
kisaltmasi kullanilmistir. Bu kelimeler, 6gretim programlarinda matematiksel baglamda
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becerilerin dogrudan belirtildigi veya dolayli olarak baglam olusturdugu boliimleri tanimlamada
en sik ve tutarli sekilde kullanilan kavramlar oldugu icin tercih edilmistir. Tarama slrecinde
anahtar kelimeler ve belirli kriterlerin kullanilmasi, ilgili verilerin analiz edilmesine olanak
saglamaktadir (Drewniak vd., 2017). Belirlenen anahtar kelimeler, hem MEB &gretim
programlarinin yapisal diline hem de benzer dokiman analizlerinde kullanilan tarama
yontemlerine uygun olarak secilmistir. BOylece, arastirmanin odaklandigi becerilere dair
iceriklere sistematik bicimde erisim saglanmistir.

Veri analizi siireci, birden fazla arastirmaci tarafindan yiritilmustir. ilk etapta, tim
arastirmacilar matematik 6gretim programlarini bagimsiz bicimde tarayarak matematik alan
becerilerinin yatay (siniflara) ve dikey (egitim kademelerine) baglamda beceriler arasi iliskiler,
ogrenme ciktilari ve temalar baglaminda dagilimini yapmislardir. Ardindan, elde edilen veriler
karsilastirilarak tutarlilik kontrolii yapilmis ve veriler arasinda ortaya cikan farklar muizakere
edilerek uzlasmaya varilmistir. Bu siirecte, arastirmacilar arasi givenilirlik orani hesaplanmis ve
Miles ve Huberman’in (2016) 6nerdigi formul [Guvenilirlik = Gorus birligi / (Gorus birligi +
GoOrils ayrihigl)] dogrultusunda glvenilirlik orani %95’in Uzerinde bulunmustur. Bu oran, nitel
arastirmalarda kabul edilen glivenilirlik esigini karsilamaktadir. Elde edilen veriler, arastirmanin
amaglarina uygun sekilde arastirma sorulari temelinde tematik olarak siniflandiriimis olup sinif,
egitim kademesi ve tema diizeyine iliskin bulgular ayri ayri sunularak yorumlanmistir. Boylece,
matematik alan becerilerinin 6gretim programlarindaki yerlesimi, siniflar, kademeler ve
temalar baglaminda sistematik bicimde dagilimi yatay ve dikey baglamda ortaya konmustur.

3. Bulgular
3.1. Beceriler Arasi iliskiler Baglaminda Matematik Alan Becerilerinin Dagilimi

Beceriler arasi iliskiler baglaminda matematik alan becerilerinin ilkokuldaki dagilimi
Sekil 1'de gostermektedir.

Sekil 1.

Beceriler arasi iliskiler baglaminda matematik alan becerilerinin ilkokuldaki dagilimi

Matematiksel
Arag ve Teknoloji
ile Calisma
Becerisi

m Matematiksel
Temsil Becerisi

® Matematiksel
Problem Cozme
Becerisi

m Matematiksel
Muhakeme
Becerisi

00 0 00 000 000

Veri ile Calisma ve
Veriye Dayali
Karar Verme

1. sinif 2. sinif 3. sinif 4. sinif Becerisi

Sekil 1 incelendiginde ilkokul seviyesinde matematik alan becerileri, siniflar ilerledikce
nasil bir degisim gosterdigi anlasiilmaktadir. Sekil 1 incelendiginde matematiksel arag¢ ve
teknoloji ile calisma becerisinin, ilkokul boyunca tutarli bir sekilde gelisim gosteren beceri
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oldugu goriilmektedir. Bu beceri 4. sinifta en yliksek seviyeye ulasmistir. Matematiksel temsil
becerisi, baslangicta glcli bir gelisim goéstermis, ancak 3. sinifta diisds yasamis ve 4. sinifta bir
toparlanma sergiledigi gorilmektedir. Problem ¢6zme, matematiksel muhakeme ve veri ile
calisma ve veriye dayali karar verme becerileri ise ilkokulda beceriler arasi iliskiler baglaminda
cok az deginildigi goriilmektedir. Bu sekil, matematik alan becerilerinin ilkokuldaki dagiliminin
farklilk gosterdigini ortaya koymaktadir.

Sekil 2.

ilkokulda matematik alan becerilerine ait kelime bulutu

Matemgtlksel Temsil _
Matematiksel Temsil...

Matematiksel Ti

Matomankqel Arac ve TeknoIOJl ile Calismama el Temsil M e Te

Matema‘uksel Tem3|l
Matematlksel TemSII o atematiksel Tem Matematiksel Temsil

Matematiksel Arag ve TeknoI0J| lle Calisma

I\/Iatemanksel Aragc ve Teknoloji lle Calisma

Matematiksel Temsily;atamatiksel Temsil

Matematiksel Temsil  Matematiksel Arag ve Teknolop ile Galigma

]
Maten waw sel ll m |l

Sekil 3.

Beceriler arasi iliskiler baglaminda matematik alan becerilerinin ortaokuldaki dagilimi

Matematiksel
Arag ve Teknoloji
ile Calisma
Becerisi

m Matematiksel
Temsil Becerisi

m Matematiksel
Problem Cozme
Becerisi

m Matematiksel
Muhakeme
Becerisi

Veri ile Calisma
ve Veriye Dayali
Karar Verme
Becerisi

Sekil 3 incelendiginde matematiksel ara¢ ve teknoloji ile ¢alisma becerisinin en az
5.sinifta vurgulandigi gérilmektedir. Fakat 5. siniftan sonra bu beceri sirekli artis gdstermis
olup 8. sinifta zirve yapmistir. Matematiksel temsil becerisi ise ortaokulun basindan itibaren
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glcll bir gelisim gostermis olup 7. sinifta en yilksek seviyeye ulagsmistir. Fakat 8. sinifta kiiglik
bir gerileme yasamistir. Matematiksel problem ¢6zme, matematiksel muhakeme ve veri ile
¢alisma ve veriye dayali karar verme becerilerine ise ortaokul kademesinde beceriler arasi
iliskiler baglaminda kullanilmadigi goérulmektedir. Bu sekil, matematik alan becerilerinin
ilkokulda oldugu gibi dagihminin farklilik gésterdigini ortaya koymaktadir.

sekil 4.

Ortaokulda matematik alan becerilerine ait kelime bulutu

. Matematiksel Arag ve Teknoloji ile Galisma

Matematiksel Arac ve Teknoloji lle Calisma

fetematikad s ve Tesion lecahene- \atematiksel Arac ve Teknoloji ile Calisma

Matematiksel Arac ve Teknoloji lle Calisma ) bae

Matemati

ksel Ara¢ ve Teknoloji iIeQallsma

)

Matema loji lle Caligr

Matematiksel Arac ve Teknoloji lle Calisma ™

Matematiksel Arac ve Teknoloji lle Calisma

Sekil 5.

Beceriler arasi iliskiler baglaminda matematik alan becerilerinin lisedeki dagihmi

Matematiksel
Arag ve
Teknoloji ile

Calisma
m Matematiksel

Temsil

m Matematiksel
Problem Cézme

m Matematiksel

)
[ | Muhakeme

3 3
2 2 I
1 I Veri ile Calisma
0 Ho Mo ces

00 000 00 ve Veriye Dayali

Karar Verme
Hazirlik 9. sinif 10. sinif 11. sinif 12. sinif

Sekil 5 incelendiginde matematiksel ara¢ ve teknoloji ile calisma becerisi, lise boyunca
surekli olarak 6ne c¢cikmistir. 11. sinifta zirveye ulasmis ve 12. sinifta dislis gostermistir.
Matematiksel temsil becerisi, baslangicta (hazirlik ve 9. sinif) giicli bir gelisim gdstermistir.
Ancak 10. ve 11. sinifta disls yasamis olup 12. sinifta toparlanmistir. Matematiksel problem
¢6zme becerisi, 10. sinifta en ylksek seviyeye ulasmis, ancak 11. sinifta tamamen kaybolmus
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ve 12. sinifta kismen geri donmiustiir. Matematiksel muhakeme ve veri ile ¢alisma ve veriye
dayali karar verme becerisi, hazirlik sinifindan 12. sinifa kadar sinirli kullaniminin oldugu Sekil
5’ten anlasiimaktadir.

Sekil 6.

Lisede beceriler arasi iliskiler baglaminda matematik alan becerilerine ait kelime bulutu

P - Matematiksel Temsil
eeme "“'Matematiksel Temsil
" Matematiksel Arac ve Teknoloji ile Calisma
Matematiksel Temsil Matematiksel Temsilvatematicsel Tdis
Matematiksel Temsil
Matematiksel Arac ve TeknoIOJ| lle Call§ma
Matematlksel Temsil.

Mat

atematiksel Tem:

Matematiksel Arag ve Teknoloji ile Galisma

Matematiksel Arag ve Teknoloji lle Calisma

3.2. Ogrenme Ciktilari Baglaminda Matematik Alan Becerilerinin Dagilimi

Ogrenme ciktilari baglaminda matematik alan becerilerinin ilkokuldaki dagilimi Sekil
7'de gostermektedir.

Sekil 7.

Ogrenme ciktilari baglaminda matematik alan becerilerinin ilkokuldaki dagilimi

m Matematiksel Arag ve
Teknoloji ile Calisma

Becerisi 4. sinif

m Matematiksel Temsil 3. sinif
Becerisi
2. sinif
m Matematiksel
Problem Cozme
Becerisi

1. sinif

m Matematiksel

Muhakerne Beceri

Matematiksel Arag ve Teknoloji
: . 3 2
Ile Calisma Becerisi
Matematiksel Problem Cézme 5 1
Becerisi
Matematiksel Muhakeme
.. 1 1 1
Becerisi
Veri ile Calisma ve Veriye Dayall
Karar Verme Becerisi

1. sinifta, en fazla 6grenme c¢iktisi matematiksel temsil becerisi icin belirlenmis (3
0grenme ciktisi) olup, bunu matematiksel arag¢ ve teknoloji ile calisma becerisi (2 6grenme
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ciktisi) takip etmektedir. Matematiksel muhakeme ve veri ile ¢alisma ve veriye dayali karar
verme becerileri 1 6grenme ciktisi ile dislik dizeyde kalirken, matematiksel problem ¢6zme
becerisi bu sinifta hi¢ ele alinmamustir. 2. sinifta, matematiksel temsil ile matematiksel arag ve
teknoloji becerileri esit seviyede kullaniimis ve matematiksel problem ¢ézme becerisi de ilk kez
2 6grenme ciktisi ile 2. sinifta ele alinmistir. Ancak matematiksel muhakeme ve veri ile calisma
ve veriye dayall karar verme becerileri, 1 6grenme ciktisi ile sabit kalmistir. 3. sinifta,
matematiksel temsil becerisi (f=3) 6n planda kalmaya devam ederken, matematiksel arag ve
teknoloji ile calisma becerisi 2 6grenme ciktisi ile onu takip etmistir. Ancak matematiksel
problem ¢6zme becerisi bu sinifta gerileyerek 1 6grenme ciktisina diismiis, matematiksel
muhakeme ve veri ile ¢alisma ve veriye dayall karar verme becerilerinde ise herhangi bir artis
gozlemlenmemistir. 4. sinifta ise matematiksel arag ve teknoloji ile calisma becerisi 5 6grenme
ciktisi ile zirveye ulasmistir. Matematiksel temsil becerisi (f=3) sabit kalmis, matematiksel
problem ¢oézme becerisi ise 2 0grenme c¢iktisina ylkselmistir. Buna karsin matematiksel
muhakeme becerisi bu sinifta 6grenme ciktilarinda hi¢ kullanilmamis ve Veri ile Calisma ve
veriye dayali karar verme becerisi sabit sekilde diisiik diizeyde kalmaya devam etmistir.

Sekil 8.

Ogrenme ciktilari baglaminda matematik alan becerilerinin ortaokuldaki dagilimi

m Matematiksel Arag
ve Teknoloji ile

Caligma Becerisi 8. sinif 1

m Matematiksel

Temsil Becerisi s ——e—
7. sinif 1

m Matematiksel
Problem Cozme
Becerisi 6. sinif

m Matematiksel

Muhakeme _
5. sinif 1

Becerisi
Veri ile Calisma ve
Veriye Dayali Karar 20% 40% 60% 80% 100%

Verme Becerisi

Matematiksel Arag ve Teknoloji
ile Calisma Becerisi

Matematiksel Temsil Becerisi

o+ [ o [ o | 1
Matematiksel Problem Cézme
. 2 3 2
Becerisi
--

1

1
5

Matematiksel Muhakeme

. 2 1
Becerisi
Veri ile Calisma ve Veriye Dayall

.. 1 1

Karar Verme Becerisi

5. sinifta, matematiksel problem ¢ozme becerisi 2 6grenme ciktisi ile 6ne cikarken,
matematiksel muhakeme becerisi de ayni sayida 6grenme c¢iktisi ile dikkat cekmistir.
Matematiksel ara¢ ve teknoloji ile calisma, matematiksel temsil ve veri ile ¢alisma ve veriye
dayali karar verme becerileri ise sadece 1 6grenme ciktisi ile sinirli kalmistir. Bu sinifta problem
¢6zme ve muhakeme becerilerinin daha 6n planda oldugu, ancak diger becerilere sinirh bir
odaklanma oldugu gorilmektedir. 6. sinifta ise matematiksel problem ¢6zme becerisi 3
ogrenme ciktisi ile en yiksek degere ulasmis ve 6nceki sinifa gore artis géstermistir. Ancak
matematiksel muhakeme becerisi 1 6grenme ¢iktisina diserken, matematiksel ara¢ ve
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teknoloji ile ¢alisma, matematiksel temsil, veri ile ¢calisma ve veriye dayali karar verme
becerilerinde herhangi bir artis yasanmamis, sabit kalmistir.

7. sinifta, matematiksel problem ¢6zme becerisi 5 6grenme ciktisi ile en fazla gelisim
gosteren beceri olmustur. Matematiksel muhakeme becerisi ise 2 6grenme ciktisi ile 6nceki
seviyesini korumustur. Buna karsilik, matematiksel ara¢ ve teknoloji ile calisma ve veri ile
calisma ve veriye dayal karar verme becerilerinde hicbir gelisme olmamistir ve 1 6grenme
ciktisi ile sabit kalmistir. Matematiksel temsil becerisi ise 7. sinifta herhangi bir 6grenme ciktisi
ile iliskilendirilmemistir. 8. sinifta, matematiksel problem ¢6zme becerisi dnceki sinifa gére bir
dusls yasayarak 2 6grenme ciktisina gerilemistir. Matematiksel temsil becerisi ise bu sinifta ilk
kez 1 6grenme ciktisi ile yeniden ele alinmistir. Matematiksel muhakeme becerisi 1 6grenme
ciktisi ile devam ederken, matematiksel arag ve teknoloji ile calisma ile veri ile calisma ve veriye
dayali karar verme becerileri sabit bir sekilde diistk seviyede kalmaya devam etmistir.

Sekil 9.

Ogrenme ciktilari baglaminda matematik alan becerilerinin lisedeki dagilimi

® Matematiksel Arag

ve Teknoloji ile

Calisma Becerisi 12. sinif
B Matematiksel

Temsil Becerisi 11. sinif

m Matematiksel 10. sinif
Problem Cozme

Becerisi 9. sinif
m Matematiksel

MUha,k?me Hazirhk

Becerisi

Veri ile Calisma ve

Veriye Dayal Karar

y Becerisi
Matematiksel Arag ve Teknoloji
ile Calisma Becerisi
Matematiksel Problem Cézme
Becerisi
Matematiksel Muhakeme
Becerisi
Veri ile Calisma ve Veriye Dayall
Karar Verme Becerisi
Hazirhk sinifinda, matematiksel muhakeme becerisi (f=2) ve matematiksel problem
¢6zme becerisi (f=1) 6ne ¢ikmaktadir. Matematiksel arac¢ ve teknoloji ile calisma becerisi (f=2)
de bu sinifta belirgin bir sekilde desteklenmistir. Ancak matematiksel temsil becerisi ve veri ile
calisma ve veriye dayall karar verme becerisi icin yalnizca 1 6grenme ciktisi yer almistir. 9.
sinifta matematiksel problem ¢6zme becerisi, 3 6§renme ciktisi ile en fazla odaklanilan beceri
olmustur. Matematiksel muhakeme becerisi 4 6grenme ciktisi ile 6Gnemli bir artis gdostermistir.

Matematiksel temsil becerisi ilk kez 1 6grenme ciktisi ile 6ne cikarken, matematiksel arag ve
teknoloji ile calisma becerisi ise bu sinifta 6grenme ciktilari baglaminda hi¢ kullanilmamistir.

10. sinifta matematiksel problem ¢6zme becerisi ve matematiksel muhakeme becerisi,
Ucer 6grenme ciktisi ile esit dizeyde yer almistir. Matematiksel temsil becerisi 2 6grenme
ciktisi ile gelisimini stirdiirmdistir. Veri ile calisma ve veriye dayali karar verme becerisi ise sabit
bir sekilde yalnizca 1 6grenme c¢iktisinda kalmistir. 11. sinifta matematiksel muhakeme becerisi
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4 6grenme ciktisi ile tekrar 6ne ¢ikmis, matematiksel problem ¢ézme becerisi 2 6grenme ¢iktisi
ile onu takip etmistir. Matematiksel temsil becerisi ve matematiksel ara¢ ve teknoloji ile
calisma becerisi bu sinifta herhangi bir 6grenme ciktisi ile iliskilendirilmemistir. Veri ile ¢calisma
ve veriye dayall karar verme becerisi ise yine sabit bir sekilde yalnizca 1 6grenme c¢iktisinda
kalmustir.

12. sinifta matematiksel problem c¢6zme becerisi 4 6grenme ciktisi ile zirveye
ulasmistir. Matematiksel muhakeme becerisi ise 3 0grenme ciktisi ile dikkat cekmistir.
Matematiksel temsil becerisi 1 6grenme ciktisi ile tekrar programa dahil edilmistir.
Matematiksel ara¢ ve teknoloji ile calisma becerisi ise lisenin tamaminda herhangi bir 6grenme
ciktisiyla iliskilendirilmemistir. Veri ile calisma ve veriye dayali karar verme becerisi ise sabit bir
sekilde yalnizca 1 6grenme ciktisi ile sinirli kalmistir.

3.3. Egitim Kademeleri Baglaminda Matematik Alan Becerilerinin Degisimi

Matematik dersi 6gretim programlarindaki alan becerilerinin siniflara goére beceriler
arasl iliskiler baglaminda degisimi Sekil 10’da gbstermektedir.

Sekil 10.

Matematik dersi 6gretim programlarindaki alan becerilerinin siniflara gére beceriler arasi
iliskiler baglaminda degisimi

120 55 —¥%—MAB5
55
//K MAB4
100 MAB3
MAB2
80 MAB1
1
43
60 051
40
12
20 12
8
1 2
0 ,
ilkokul Ortaokul Lise

Sekil 10 incelendiginde matematiksel muhakeme becerisi, sadece lise diizeyinde
o0grenme-6gretme vyasantilarinda 2 yerde ele alinirken ilkokul ve ortaokul diizeyinde bu
beceriye yonelik herhangi bir uygulamaya rastlanilmamistir. Matematiksel problem c¢6zme
becerisi ise ilkokulda yalnizca 1 6grenme ciktisi ile sinirl diizeyde islenmis, ortaokul dizeyinde
tamamen g6z ardi edilmis, ancak lise diizeyinde 12 6grenme ciktisi ile en yogun sekilde
islenmistir.

Matematiksel temsil becerisi tim egitim kademelerinde yer almis olup ilkokulda 8,
ortaokulda 51 ve lise diizeyinde 43 farkl yerde 6grenme-6gretme yasantilarinda yer verilmistir.
Veri ile calisma ve veriye dayali karar verme becerisi, ilkokul ve ortaokul diizeyinde oldugu gibi
sinirh bir sekilde ele alindig1 belirlenmistir. Matematiksel ara¢ ve teknoloji ile ¢alisma becerisi
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ise tim egitim kademelerinde ele alinmis, ilkokulda 12 ve ortaokul ile lise diizeylerinde 55’er
kez 6grenme-6gretme yasantilarinda sistematik bir sekilde ele alinmistir.

Matematik dersi 6gretim programlarindaki alan becerilerinin siniflara gére 6grenme
ciktilari baglaminda degisimi Sekil 11'de gostermektedir.

Sekil 11.

Matematik dersi 6gretim programlarindaki alan becerilerinin siniflara gére 6grenme ciktilari
baglaminda degisimi
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Sekil 11’e gore, matematiksel arac ve teknoloji ile calisma becerisi en fazla lise
dizeyinde islenmis ve bu kademede 14 6grenme ciktisi ile 6ne c¢ikmistir. Ortaokulda 6,
ilkokulda ise 3 6grenme ciktisi ile sinirli kalmistir. Matematiksel temsil becerisi ise lise ve
ortaokul dizeyinde esit bir sekilde (12 6grenme ciktisi) gelistirilmis, ilkokulda ise 5 6grenme
ciktisi ile daha sinirli islenmistir.

Matematiksel problem ¢6zme becerisi, ilkokul diizeyinde 12 6grenme ciktisi ile en fazla
islenen beceri olmustur. Ancak bu beceri, ortaokulda yalnizca 2 6grenme ciktisi, lise diizeyinde
ise 3 6grenme ciktisi ile sinirh sekilde islenmistir. Matematiksel muhakeme becerisi her (¢
kademede de ayni sayida (4 6grenme ciktisi) islenmistir. Veri ile calisma ve veriye dayali karar
verme becerisi ise en fazla ilkokul diizeyinde 12 6grenme ciktisi ile islenmis, ancak ortaokulda
yalnizca 1 ve lise diizeyinde 2 6grenme ciktisi ile programda yer bulmustur.

3.4. Temalar Baglaminda Matematik Alan Becerilerinin Dagilimi

Matematik dersi 6gretim programlarindaki alan becerilerinin ilkokul, ortaokul ve lise
egitim kademelerinde sinif diizeylerine, her sinif diizeyi icin farkli temalar altinda matematiksel
alan becerilerinin dagilimi ve toplam beceri sayilarina iliskin durum Tablo 1, Tablo 2 ve Tablo
3’te gosterilmistir.
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Tablo 1.

Matematik Dersi Ogretim Programlarindaki Alan Becerilerinin Siniflar Temelinde ilkokulda
Temalara Gére Dagilimi”

Temalar MAB1 MAB2 MAB3 MAB4 MAB5 Toplam
Sayilar ve Nicelikler 3 2 5
1 islemlerden Cebirsel Diisiinmeye 1 1
S|n.|f Nesnelerin Geometrisi 0
Veriye Dayali Arastirma 1 1 2
Toplam 1 0 4 1 2 8
Sayilar ve Nicelikler 3 2 5
islemlerden Cebirsel Diisiinmeye 1 1 1 3
2. . L
Sinif Nesnelerin Geometrisi 1 1 2
Veriye Dayali Arastirma 1 1 2
Toplam 1 2 4 1 4 12
Sayilar ve Nicelikler 2 1 3
3 islemlerden Cebirsel Diisiinmeye 1 1 2
S|n.|f Nesnelerin Geometrisi 1 1
Veriye Dayali Arastirma 1 1 2
Toplam 1 1 3 1 2 8
Sayilar ve Nicelikler 1 2 2 5
islemlerden Cebirsel Diisiinmeye 1 1
4.  Nesnelerin Geometrisi 3 3
Sinif  Olaylarin Olasilig Veriye Dayali 5 1 1 4
Arastirma
Toplam 0 2 4 1 6 13
Genel Toplam 3 5 15 4 14 41

*Bu tablodaki veriler, Matematik alan becerilerinin 6grenme ¢iktilari kapsaminda veya 6grenme-6gretme
yasantilarinda beceriler arasi iliskiler kapsaminda ele alinmasi dikkate alinarak olusturulmustur.

MAB1: Matematiksel Muhakeme, MAB2: Matematiksel Problem Cozme, MAB3: Matematiksel Temsil, MAB4: Veri
ile Calisma ve Veriye Dayali Karar Verme, MAB5: Matematiksel Arag ve Teknoloji ile Calisma

Sayilar ve nicelikler temasi 6zellikle MAB3 ve MABS becerilerine odaklanmistir. 1. ve 2.
siniflarda bu becerilere sirasiyla 3 ve 2 6grenme ciktisi kazandirilmistir. 3. sinifta ise problem
¢6zme icin 2, veri ile calisma icin 1 6grenme ¢iktisi kazandirilmaya devam edilmistir. 4. sinifta,
sayilar ve nicelikler temasi cercevesinde MAB3 icin 2, MABS5 icin ise 2 6g8renme ciktisi
islenmistir. Sayilar ve nicelikler temasi;, MAB3 ve MAB5 gibi becerilere temel olusturmasi
acisindan kritik bir 6neme sahiptir. Bununla birlikte, bu tema cercevesinde diger alan becerileri
icerisinde yalnizca 4. sinifta MAB2’ye yer verilmistir.

islemlerden cebirsel diisiinmeye temasi, MAB1 ve MAB2 becerileri icin her sinifta birer
ogrenme ciktisi ile desteklenmistir. 2. sinifta ayrica MAB5 icin de bir 6grenme ciktisi ile iliskili
ifadelere yer verilmistir. Nesnelerin geometrisi temasi, ilkokul matematik 6gretim programinda
daha ¢cok MAB2 ve MABS becerilerini gelistirmek tizere ele alinmistir. 2. sinifta MAB2 ve MAB5
becerileri icin bir 6grenme c¢iktisi kazandiriimistir. 3. sinifta bu tema yalnizca MAB5 becerisine
odaklanmis ve bir 6grenme ciktisi saglamistir. 4. sinifta ise yine yalnizca MAB5 becerisine
odaklanmis ve li¢ 6grenme ciktisi saglamistir.

Veriye dayali arastirma temasi, oOzellikle MAB3 ve MAB4 becerilerine katki
saglamaktadir. 1, 2 ve 3. siniflarda bu tema, her iki beceri icin de birer 6grenme ciktisi ile
islenmistir. 4. sinifta ise bu tema, MAB3 icin 2 68renme ciktisi, MABS icin ise 1 6grenme ciktisi
kazandirmistir. Bu tema cercevesinde diger alan becerileri olan MAB1 ve MAB2'ye yer
verilmemistir. Temalar baglaminda alan becerilerinin dagilimi degerlendirildiginde, ilkokul
matematik dersi 6gretim programinin 6zellikle sayilar ve nicelikler ile veriye dayali arastirma
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temalarinda agirlik verdigi gorilmektedir. Temalar arasi dagilim incelendiginde, MAB3 ve
MABS becerilerinin diger becerilere kiyasla daha fazla 6ne ciktigl gérilmektedir.

Tablo 2.

Matematik Dersi Ogretim Programlarindaki Alan Becerilerinin Siniflar Temelinde Ortaokulda
Temalara Goére Dagilimi

Temalar MAB1 MAB2 MAB3 MAB4 MAB5 Toplam
Sayilar ve Nicelikler 1 3 2 6
islemlerle Cebirsel Diisiinme 1 1 2
c Geometrik Sekiller 1 2 1 4
S|n.|f F—]eometrik Nicelikler 1 2 1 4
Istatistiksel Arastirma Sireci 1 1 5
Veriden Olasiliga 2 2
Toplam 2 2 11 1 7 23
Sayilar ve Nicelikler 1 1 7 5 14
islemlerle Cebirsel Diisiinme ve
.. . 1 1 2
Degisimler
6. Geometrik Sekiller 1 1 2
Sinif  Geometrik Nicelikler 1 4 3 8
istatistiksel Arastirma Siireci 1 3 4
Veriden Olasiliga 1 2 3
Toplam 2 3 13 1 14 33
Sayilar ve Nicelikler 1 2 5 1 9
I§Ievrjnl'erle Cebirsel Dugiinme ve 1 1 5 4
Degisimler
DOnuslim 1 1
7. T
Sinif Geometrik Nicelikler 2 4 4 10
Geometrik Sekiller 1 1
istatistiksel Arastirma Siireci 1 1 3 5
Veriden Olasiliga 3 3
Toplam 2 5 12 1 13 33
Sayilar ve Nicelikler 1 3 2 6
Cebirsel Disiinme ve Degisimler 1 4 5
Geometrik Sekiller 1 5 7 13
8. Geometrik Nicelikler 1 5 6
Sinif ~ Donlistim 1 3 3 7
istatistiksel Arastirma Siireci 1 1 2 4
Veriden Olasiliga 1 1 2
Toplam 1 2 15 1 24 43
Genel Toplam 7 12 51 4 58 132

Ortaokul matematik dersi 6gretim programlarinda toplamda 132 kez matematik alan
becerilerine yer verildigi belirlenmistir. Matematik alan becerilerine en fazla 8. sinifta (f=43), en
az ise 5. sinifta (f=23) yer verilmistir. Temalar baglaminda ise geometrik sekiller ve geometrik
nicelikler temalari, 8. sinifta sirasiyla 13 ve 6 kez kullanim ile 6ne c¢cikmaktadir. Sayilar ve
nicelikler temasi, tim sinif diizeylerinde alan becerileri baglaminda 6nemli bir yer tutmakta
olup, 6. sinifta (f=14) yogun bir sekilde kullanilmistir. 7. sinifta da bu temada agirlikli olarak alan
becerilerini kullanilmis olup 5. ve 8. sinifta nispeten daha az temsil edilmistir.

istatistiksel arastirma siireci temasi, en fazla 5 kez kullanim ile 5. ve 7. sinifta isletildigi
gorilmektedir. Sinif diizeylerine gore 5. sinifta en fazla sayilar ve nicelikler temasinda alan
becerilerine yer verildigi goriilmektedir (f=6). Geometrik sekiller ve geometrik nicelikler
temalari da 4 farkli yerde kullanim ile 6ne ¢ikmaktadir. istatistiksel arastirma siireci temasinda
ise 5 farkli yerde vurgu yapilmistir. 6. sinifta sayilar ve nicelikler temasi matematik alan becerisi
baglaminda en fazla kullanim alani bulan bir icerikle olusturuldugu gortlmektedir (f=14).
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Geometrik nicelikler temasi 8 kez alan becerilerinin kullanimi ile matematik alan becerilerinin
kullanimi konusunda 6nemli bir yer tutmaktadir. 7. sinifta geometrik nicelikler temasi
matematik alan becerisi baglaminda en fazla kullanim alani bulan bir icerikle olusturuldugu
goralmektedir (f=10). Sayilar ve nicelikler ve istatistiksel arastirma siireci temalari da sirasiyla 9
ve 5 kez kullanim ile 6ne c¢ikmaktadir. 8. sinifta geometrik sekiller temasi matematik alan
becerisi baglaminda en fazla kullanim alani bulan tema oldugu goérilmektedir (f=13). Cebirsel
dislinme ve degisimler ile geometrik nicelikler temalari da sirasiyla 5 ve 6 farkh yerde kullanim
ile matematik alan becerilerinin kullaniminda 6nemli bir yer tutmaktadir.

Matematiksel alan becerileri baglaminda MAB5, en fazla kullanilan alan becerisidir
(f=58). Ozellikle 8. sinifta bu beceri yogun bir sekilde (f=24) kullanilmaktadir. MAB3, 51 kez
kullanim ile ikinci sirada yer alirken, 8. sinifta yogun bir sekilde (f=15) kullanilmaktadir. MAB4,
en az kullanilan alan becerisidir (f=4). Tim sinif diizeylerinde sinirli sayida temsil edilmektedir.

Tablo 3.

Matematik Dersi Ogretim Programlarindaki Alan Becerilerinin Siniflar Temelinde Lisede
Temalara Gére Dagilimi

Temalar MAB1  MAB2 MAB3  MAB4 MAB5 Toplam
Nicelikler ve Degisimler 1 2 1 4
Mantiksal Cikarim 1 2 3
Algoritma ve Bilisim 1 1 1 3
Hazirlik Geometrik Sekiller 1 1 2
istatistiksel Arastirma Siireci 0
Toplam 1 4 5 0 2 12
Sayilar 1 1 1 3
Nicelikler ve Degisimler 1 1 3 1 4 10
Algoritma ve Bilisim 1 4 1 6
9. sinif Gefametrik Sekil.ler 1 1 1 3
Eslik ve Benzerlik 1 1 1 1 4
istatistiksel Arastirma Siireci 1 1 1 3
Veriden Olasiliga 1 2 3
Toplam 4 5 11 2 10 32
Sayilar 1 2 1 4
Nicelikler ve Degisimler 1 1 1 5 8
Sayma, Algoritma ve Bilisim 1 2 5 8
Geometrik Sekiller 1 2 4 7
10. Sinif Analitik inceleme 1 2 2 5
istatistiksel Arastirma Siireci 1 1 1 3
Veriden Olasiliga 3 2 5
Toplam 3 5 11 1 20 40
Nicelikler ve Degisimler 2 3 14 22
11 Sinif .Geor.nettrik Sekiller o 1 2 2 2 7
Istatistiksel Arastirma Sireci 1 1 1 3
Toplam 4 4 6 1 17 32
Nicelikler ve Degisimler 1 1 3 3 8
Degisimin Matematigi 2 4 7 5 18
Geometrik Sekiller 1 1 2 4
12.Sinif  Geometrik Cisimler 1 1 1 3
Hazir Veriler Uzerinde 1 1 1 3
Calisma
Toplam 3 7 13 1 12 36
Genel Toplam 15 25 46 5 61 152

Lise matematik dersi 6gretim programlarinda toplamda 152 kez (f=152) matematik
alan becerilerine yer verildigi belirlenmistir. Matematik alan becerilerine en fazla 12. sinif
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diizeyinde (f=36) ve en az ise hazirlik sinifi diizeyinde (f=12) yer verilmistir. Nicelikler ve
degisimler temasi, tim sinif diizeylerinde en fazla beceriye sahip olan temadir (f=52).

Sinif diizeylerine gore dagilim incelendiginde hazirlik sinifinda en fazla matematik alan
becerisi, algoritma ve bilisim ile nicelikler ve degisimler temalarinda (her biri igin f=3)
bulunmaktadir. istatistiksel arastirma siireci temasinda ise matematik alan becerisine yer
verilmedigi gérilmektedir.

9. Sinifta nicelikler ve degisimler temasi en fazla matematik alan becerine vurgu yapilan
temadir (f=10). Algoritma ve bilisim temasi da 6 matematik alan becerisi ile 6ne c¢ikan bir
temadir. 10. Sinifta nicelikler ve degisimler ile sayma, algoritma ve bilisim temalari her biri 8
matematik alan becerisi ile en fazla beceriye yer verilen temalardir. Geometrik sekiller temasi
da 7 beceri ile 6nemli bir yer tutmaktadir. 11. Sinifta nicelikler ve degisimler temasi 22 beceri
ile en fazla matematik alan becerisine sahip temadir. Geometrik sekiller temasi da 7 beceri ile
one cikmaktadir. 12. Sinifta degisimin matematigi temasi 18 matematik alan becerisi ile en
fazla beceriye sahip temadir. Nicelikler ve degisimler temasi da 8 beceri ile matematik alan
becerileri agisindan 6nemli bir yer tutmaktadir.

Temalarin dagihmi baglaminda nicelikler ve degisimler temasi tim sinif diizeylerinde
en fazla beceriye sahip olan temadir. Ozellikle 11. sinifta 22 beceri ile en yogun sekilde
o0grenme-6gretme yasantilarina yansitildigi goriilmektedir. Geometrik sekiller temasi 10. sinifta
7 matematik alan becerisi ile en fazla islenen temalardan biridir. Diger sinif diizeylerinde de
onemli bir yer tutmaktadir. Algoritma ve bilisim temasi 9. ve 10. sinifta 6ne ¢ikan bir temadir.
9. sinifta 6, 10. sinifta 8 matematik alan becerisinin isletildigi gorilmektedir. istatistiksel
arastirma sireci temasi ise lise dlizeyinde tim sinif diizeylerinde beceriler arasi iliskiler
baglaminda matematik alan becerilerine en az vurgu yapilan temadir. En fazla 3 beceriile 9, 10,
ve 11. sinifta 6grenme-06gretme yasantilarina entegre edilmistir.

Lise dizeyinde MABS, tim sinif dizeylerinde en fazla vurgu yapilan alan becerisi
oldugu Tablo 3’ten anlasilmaktadir (f=61). Ozellikle 10. sinifta 20 beceri ile en yogun sekilde
kullanildig1 gorilmektedir. MAB3’ln, ikinci en fazla vurgu yapilan alan becerisi olarak 6ne
ciktig gorilmektedir (f=46). Ozellikle 10. ve 12. sinifta yogun olarak bu alan becerisinin
isletildigi gorilmektedir. MAB4’Ulin, en az vurgu yapilan alan becerisi olarak programlarda yer
aldig1 gorilmektedir (f=5).

4. Tartisma, Sonug ve Oneriler

Arastirma kapsaminda, egitim kademelerine goére matematik alan becerilerinin
dagilminda belirgin farkhliklar oldugu tespit edilmistir. Ozellikle ilkokul diizeyinde,
Matematiksel Ara¢ ve Teknoloji ile Calisma becerisinin diger becerilere kiyasla daha tutarli ve
istikrarli bir gelisim gosterdigi; bu becerinin 4. sinifta zirveye ulastigl belirlenmistir. Bu sonug,
ogrencilerin erken vyaslardan itibaren teknoloji kullanimina dayali etkinliklerle siklikla
karsilastigini ve bu sayede matematiksel diislinmeyi destekleyen dijital araglara daha asina héle
geldiklerini gostermektedir. Literatlirde, teknolojik araclarin erken vyaslarda derslere
entegrasyonunun, Ogrencilerin gorsellestirme, deney yapma ve etkilesimli 6grenme
becerilerini artirdigina dair bulgular mevcuttur (Laborde, 2002; Niess, 2005). Ayrica, bu
becerinin gliclenmesi, 6grencilerin 6z diizenleme, deneyerek 6grenme ve c¢oklu temsilleri
anlama becerileri lzerinde de olumlu etkiler yaratabilmektedir. Ancak ayni kademede,
Matematiksel Muhakeme, Problem Cozme, Veri ile Calisma ve Veriye Dayall Karar Verme
becerilerine sinirl sekilde yer verildigi belirlenmistir. Bu durum, 6grencilerin elestirel diisiinme,
akil ylritme ve veriye dayali karar verme becerilerinin gelisimi agisindan sinirli bir tablo ortaya
koymaktadir. Oysa bu beceriler, yalnizca akademik basariyi degil, glinliik yasamda karsilasilan
problemlere ¢6zim Uretme yetkinligini de dogrudan etkilemektedir (Cai, 2003; Schoenfeld,
1985). ilkokul diizeyinde veri ile calisma ve veriye dayali karar verme becerisinin islenmesi, Veri
biliminin bilesenlerinin ilkokuldan baslayarak 6grenme-6gretme uygulamalarina yerlestirilmesi,
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ozellikle veri madenciligi ve 6grenme analitigi gibi alanlarda kaydedilen gelismelerle dogrudan
iliskili degerlendirilebilir (Kuzu, Toptas ve Goger, 2025).

Ortaokulda matematiksel problem ¢6zme becerisi, 6zellikle 7. sinifta yikselise ge¢mis
ancak bu artis 8. sinifta devam ettirilememistir. Ortaokul diizeyinde matematiksel muhakeme
becerisi sinirli bir siklikta kullanildigi belirlenmistir. Lise diizeyine gelindiginde ise matematiksel
arac ve teknoloji ile calisma becerisi tekrar 6n plana ¢iktigi matematiksel muhakeme, veri ile
calisma ve veriye dayal karar verme becerileri sinirli bir diizeyde kaldigi tespit edilmistir. Bu
durum, analitik distince ve veri analiz slireclerinin farkli becerilerle iliskili olarak verildigini
gostermektedir. Ortaokul diizeyinde, matematiksel problem ¢ézme becerisi 7. sinifta dikkat
cekici bir artis gostermistir; ancak bu artis 8. sinifta sirdirilememistir. Bu durum, beceri
gelisiminin sireklilik gostermedigini ve program yapisinda yatay tutarhligin zayif olabilecegini
gostermektedir. Literatlirde, problem ¢6zme becerisinin sireklilik icinde gelismesinin,
ogrencilerin Ust diizey distinme ve bagimsiz 6grenme aliskanliklari kazanmalarinda kritik rol
oynadigl vurgulanmaktadir (NCTM, 2014; Polya, 1945). 8. sinifta bu becerinin gerilemesi, sinav
odakh egitim anlayisinin etkisiyle 6gretim programlarinin bilissel becerilerden ¢ok konu
kapsamina yonelmis olabilecegine isaret etmektedir. Lise diizeyine gelindiginde, matematiksel
arac ve teknoloji ile calisma becerisinin tekrar 6n plana ¢iktigi; ancak matematiksel muhakeme
ve veri ile ¢calisma becerilerinin yine sinirli kaldigi tespit edilmistir. Bu sonug, 6grencilerin
gercek yasam problemlerine veri temelli ¢oziimler liretme kapasitesini sinirlayabilir. Oysa
glincel literatlirde, veri okuryazarligi ve matematiksel muhakemenin 21. yilzyil becerileriyle
bltlnlesik olarak ele alinmasi gerektigi siklikla vurgulanmaktadir (English, 2016; OECD, 2018).
Bu kaygida Ogretim programlarina alan becerilerinin yaninda kavramsal beceriler ve
programlar arasi bilesenler baglaminda matematik disiplini icin 6nem tasiyan entelektiel
egilimlerle ve okuryazarlik becerileri ile minimize edilmeye calistig soylenebilir.

Ogretim programlarinda matematiksel muhakeme becerisinin yer almasi matematik
ogretimi baglaminda 6nemli bir gelisme olarak degerlendirilebilir. Clinkii matematiksel
muhakeme becerisi, 6grencilerin matematiksel kavramlari derinlemesine anlamalarini sagladigi
gibi Ogrencilerin problem c¢6zme sireclerinde aktif olmalarini ve matematiksel disliinme
sireclerini gelistirmelerini desteklemektedir. Ayrica, matematiksel muhakeme, 6grencilerin
elestirel disinme ve analitik dislinme becerilerini de gelistirmektedir (Lithner, 2008).
Goraldagu Uzere bir alan becerisi kendisiyle birlikte bircok becerinin kazanilmasina onciliik
ettigi gibi beceriler arasi iliskilerinde ne kadar 6nemli bir bilesen olarak 6gretim programlarinda
yer aldigini kanitlamaktadir. Yackel ve Cobb (1996), 6gretmenlerin matematiksel muhakeme
becerisini 6grenme ortamlarina yansitmalarinin, 6grencilerden matematiksel argiimanlar
gelistirmelerini ve bu arglmanlari sinif icinde tartismalarini istemeleri yoluyla mimkin
olabilecegini vurgulamislardir. National Council of Teachers of Mathematics (NCTM, 2000)
tarafindan ise Ogrencilere acik ucglu problemler sunularak onlarin farkli ¢6zim vyollar
kesfetmeleri ve bu ¢6ziim yollarini mantiksal bir sekilde aciklamalari istenerek yapilabilecegi
vurgulanmistir.

Matematiksel muhakeme, bilgi veya varsayimlar kullanarak mantiga yatkin
¢ikarimlarda bulunma siireci olarak tanimlanir (MEB, 2024). Matematik yapmanin merkezi bir
yonl olarak kabul edilen matematiksel muhakeme, uluslararasi matematik ogretim
programlarinda &ne ¢ikan bir beceridir (Jensen, 2023). Ogretmenler bu becerinin 6grenme-
O0gretme yasantilarinda cesitli soru tirleri kullanarak elestirel diisinmeyi tesvik ederek ve
ogrencileri muhakeme siireclerini ifade etmeye tesvik ederek yansitilabilirler. Bunun yaninda
problem tabanl 6grenme yaklasimi gibi yaklasimlara basvurarak matematiksel muhakeme de
dahil olmak tizere bircok becerinin gelisimi saglanabilir (Marsitin ve Sesanti, 2023).

Calismada beceriler arasi iliskiler baglaminda matematiksel ara¢ ve teknoloji ile
calisma becerisi ile matematiksel muhakeme becerisinin; 6grenme c¢iktilari baglaminda
Matematiksel Temsil becerilerinin agirlikli olarak ele alindigi gorilmektedir. Teknolojinin rolQ,
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teknolojinin  matematik egitimine entegrasyonu, matematiksel muhakeme ve temsil
becerilerinin gelistirilmesiyle iliskilendirilmistir. Matematik 6gretiminde kullanilan teknolojik
araclar; bilgisayar yazilimlari, etkilesimli tahtalar, tabletler ve c¢esitli mobil uygulamalari
kapsamaktadir. Bu araclar, 6grencilerin matematiksel siirecleri gorsellestirmelerine, veri analizi
yapmalarina ve karmasik problemleri ¢dzmelerine yardimci olmaktadir. Ornegin, dinamik
geometri vyazilimlari, 06grencilerin geometrik sekilleri hareket ettirerek 06zelliklerini
kesfetmelerini saglamaktadir (NCTM, 2000). Li ve Zulnaidi (2019) tarafindan yapilan arastirma,
Geometer’'s Sketchpad gibi aracglarin 6grenciler arasinda cebirsel muhakemeyi
kolaylastirabilecegini ve matematiksel kavramlari daha derinlemesine kesfetmelerine olanak
taniyabilecegini saptamislardir. Ayrica, Jensen ve Skott (2022) yaptiklari calismada, matematik
egitimindeki dijital oyunlarin, kesif ve varsayim icin sirikleyici ortamlar saglayarak
ogrencilerin matematiksel muhakemesini gelistirebilecegini kanitlamislardir. Bu tiir teknolojik
araclar, 6grencilerin muhakeme siireclerine dinamik ve etkilesimli bir sekilde katilmalari igin
firsatlar yaratabilir. Matematik 0©gretim programlarina teknolojinin entegre edilmesi,
ogrencilerin 21. ylzyll becerilerini kazanmalari agisindan biylk 6nem tasir. Bu sirecte
ogretmenler, teknolojik araclari derslerinde etkin bir sekilde kullanarak o6grencilerin aktif
katilimini saglayabilir. Ornegin, bir fonksiyonun grafigini cizmek icin kagit ve kalem kullanmak
yerine, bir grafik ¢izim yazilimi kullanmak, 6grencilerin konuyu daha hizli ve kalici bir sekilde
o6grenmelerine yardimci olabilir (Baki, 2008).

Gorsellestirme ve somutlastirma baglaminda teknolojik araglar, soyut matematiksel
kavramlarin gorsellestirilmesine olanak tanir. Bu, 6zellikle geometri ve analiz gibi konularda
ogrencilerin anlamalarini kolaylastirir. Gorsellestirme, 6grencilerin matematiksel iliskileri daha
net gérmelerini saglar (NCTM, 2000; Baki, 2008). Etkilesimli 6grenme baglaminda 6grenciler,
interaktif araclar sayesinde matematiksel sireclere aktif olarak katiir ve kesfederek
o0grenebilir. Bu yontem, 6grencilerin kavramlari daha derinlemesine anlamalarina yardimci olur
(Hoyles ve Lagrange, 2010). Problem c¢bzme becerileri baglaminda teknoloji kullanimi,
ogrencilerin karmasik problemleri analiz etmelerine ve ¢6zim yollarini kesfetmelerine yardimci
olabilir. Ozellikle dinamik matematik yazihmlari, 6grencilerin farkli stratejiler denemelerine
olanak tanir (Baki, 2008). Motivasyon ve ilgi artisi baglaminda teknolojik araclar, 6grencilerin
derse olan ilgisini artirarak 6grenme stirecini daha eglenceli hale getirir. Bu durum, 6grencilerin
matematik derslerine karsi olumlu tutum gelistirmelerine katkida bulunur (Pierce ve Stacey,
2010).

Arastirmada problem ¢6zme becerisinin ilkokul dizeyinde glicli bir baslangi¢
yapmasina ragmen ortaokul ve lise kademelerinde belirgin bir diisiis gosterdigi tespit
edilmistir. Bu durum, problem ¢6zme siireclerinin 6zellikle kavramsal ve bitlinlesik becerilerle
desteklenerek 6grencilere kazandirilmaya calisildigini ortaya koymaktadir. Kilpatrick, Swafford
ve Findell (2001), matematiksel yeterliklerin dengeli bir sekilde gelistirilmesinin 6nemine dikkat
cekerken, NCTM (2014) ise teknolojinin egitimde etkin kullaniminin yani sira matematiksel
diuslince ve analiz sireclerinin 6gretimde temel odak noktalarindan biri olmasi gerektigini
vurgulamaktadir. Bu baglamda, matematik 6gretim programlarinda ifade edilen becerilerin
farkli beceri setleri altinda bitlinlestirilerek yapilandirildigi séylenebilir.

Ogrencilerin matematiksel kavramlari ve yéntemleri kullanarak karmasik problemleri
analiz etmeleri, ¢6zim stratejileri gelistirme ve bu stratejileri uygulama slreci olan
matematiksel problem ¢dézme, bireylerin matematiksel distiinme becerilerini gelistirdigi gibi
onlari gercek hayat problemlerine karsi hazirlar (Schoenfeld, 2013). Ayrica, problem ¢6zme
becerisi, 6grencilerin matematiksel okuryazarlik dizeylerini artirir ve onlari gelecekte
karsilasacaklari zorluklara hazirlar (NCTM, 2014). Matematiksel problem ¢ézme becerisinin
egitim programlarina entegre edilmesi, Ozellikle PISA gibi uluslararasi degerlendirmelerde
basarili olan ilkelerin egitim sistemlerinde 6nemli bir yer tutar. Ornegin, Cin, Singapur,
Finlandiya ve Estonya gibi (lkeler, problem ¢6zme becerisini matematik 06gretim
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programlarinin merkezine vyerlestirerek 06grencilerin matematiksel distiinme becerilerini
gelistirmeyi ve bu sayede uluslararasi degerlendirmelerde yiksek basarilar elde etmeyi
hedeflemislerdir. Cin’in matematik 6gretim programlari, problem ¢6zme becerisini gelistirmeye
biyik 6nem verir. Ogrenciler, acik uclu problemlerle karsi karsiya kalir ve bu problemleri
¢ozmek icin farkh stratejiler gelistirirler. Cin’deki 6gretmenler, 6grencilere rehberlik ederek
onlarin problem ¢dézme siireclerini destekler (Cai ve Jiang, 2017). ifade edilen kuramsal
cerceve, ¢calismanin bulgulariyla ortlismektedir. Arastirma sonucunda, matematiksel problem
¢6zme becerisinin ilkokul diizeyinde 12 6grenme ciktisi ile en fazla islenen beceri oldugu, ancak
ortaokul diizeyinde yalnizca 2, lise diizeyinde ise 3 6grenme ciktisiyla sinirli bicimde yer aldigi
gorllmustlir. Bu durum, ozellikle ortaokul kademesinde problem ¢6zme becerisinin goz ardi
edildigini ve bu nedenle 6grencilerin bu kritik beceriyi gelistirme firsatlarinin azaldigini
gostermektedir. Oysaki bu beceri, 6grencilerin matematiksel basarilarini ve genel disiinme
becerilerini dogrudan etkileyen temel bir yetkinliktir. Lise dizeyinde ise farkh bir egilim
gozlenmistir. 9. sinifta 3 6grenme ciktisi ile en fazla odaklanilan beceri olurken, 10. sinifta
matematiksel problem ¢6zme becerisi 3 6grenme ciktisi ile 6grenme-6gretme uygulamalarinda
yer bulmustur. 11. sinifta 2 6grenme ciktisi ile bir miktar azalma gorilse de 12. sinifta 4
ogrenme ciktisi ile bu becerinin tekrar 6n plana c¢iktigi anlasiimaktadir. Bu durum, lise
dizeyinde problem c¢6zme becerisinin daha yogun islendigini ortaya koymaktadir. Ancak
becerinin gelisiminin sistematik olmadigi ve siniflar arasinda dalgalanma gosterdigi
belirlenmistir. Bu dalgalanmalar, 6grencilerin beceriyi istikrarli bir sekilde gelistirebilmesi
acisindan programin butincil bir yaklasimla ele alinmasi gerektigini gostermektedir. Sonug
olarak, hem literatlir hem de bu calismanin verileri, matematiksel problem ¢6zme becerisinin
erken vyaslardan itibaren tutarli ve yapilandiriimis bicimde gelistirilmesinin, 06grencilerin
matematiksel basarilarini ve diisinme becerilerini destekleyecegini ortaya c¢ikarmaktadir.
Ogretim programlarinda bu beceriye verilen agirhgin siniflar ve kademeler arasinda dengeli bir
sekilde dagitiimasi, 6grencilerin akademik basarilarinin yani sira, elestirel bakma, sistematiklik
ve analitik baglamlarinda zihinsel kapasitelerinde gelisime katki saglayacaktir. Matematiksel
problem ¢6zme becerisinin gelistiriimesi icin 6gretmenlere de blyilk isler dismektedir.
Ogrencilerin grup halinde problem ¢ézme siireclerine katilmalari, onlarin is birligi ve iletisim
becerilerini gelistirir. Bu stireg, 6grencilerin farkl perspektiflerden problemlere yaklasmalarina
olanak saglar (Voigt, 2015). Bunun yaninda 06grencilere gercek hayat problemleri sunarak
onlarin matematiksel kavramlari glinlik yasamda uygulamalari saglanabilir. Bu yOntem,
ogrencilerin problem ¢ézme becerilerini gelistirir ve matematige olan ilgilerini artirir (Lesh ve
Zawojewski, 2012).

Matematik alan becerilerinin egitim kademeleri arasinda streklilik gostermesi
onemlidir. Clnkl problem c¢6zme becerilerinin erken yaslarda gelistirilmesi, 6grencilerin
matematiksel kavramlari daha derinlemesine anlamalarini saglar (Schoenfeld, 1985). Bu
nedenle, diger becerilerle desteklenen problem ¢6zme becerisi, her bir kademede bu
becerilerin gelisimini destekleyecek sekilde mevcut hali gliclendirilerek verilmelidir.

Veri ile calisma ve veriye dayall karar verme becerileri, cagin gereklilikleri
dogrultusunda Ogretim programlarinda daha fazla yer bulmalidir. Bu durum 06grencilerin
glinliik hayatta ve kariyerlerinde karsilasacaklari bliylik veri, analiz ve olasilik senaryolarini daha
iyi anlamalarina katki saglayacaktir.

Literatirde, matematiksel muhakeme becerilerinin 6grencilerin problem ¢6zme ve
elestirel dislinme yeteneklerini gelistirdigi vurgulanmaktadir (Cai, 2003). Bu nedenle, bu
becerilerin 6gretim programlarinda daha fazla yer almasi onerilir.
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Ogretmen egitimi, diger derslerde oldugu gibi matematik 6gretiminin kalitesini
artirmada o6nemli bir rol oynamaktadir (Ball, Thames ve Phelps, 2008). Bu nedenle,
o0gretmenlerin bu alanlarda daha fazla egitim almalari saglanmalidir.

Etik Komite Onayi: Calisma Etik Kurul izni alinmasini gerektiren calismalar grubunda yer
almamaktadir. Bu nedenle Etik Kurul izni beyan edilmemistir.

Hakem Degerlendirmesi: Dis bagimsiz.

Yazar Katkilari: Yazarlar; bu makalenin arastirilmasi, yazarligi ve yayimlanmasi igin esit diizeyde
katki saglamislardir.

Cikar Catismasi: Yazarlar; bu makalenin arastiriimasi, yazarligi ve yayimlanmasina iliskin
herhangi bir potansiyel ¢ikar catismasi beyan etmemistir.

Finansal Destek: Yazarlar; bu makalenin arastiriimasi, yazarligi ve yayimlanmasi igin herhangi
bir finansal destek almamustir.

Yapay Zeka Kullanimi Bildirimi: Yazarlar; bu makalenin arastirilmasi, yazarligi ve yayimlanmasi
icin herhangi bir yapay zeka aracindan faydalanmamistir.
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e The working with mathematical tools and technology skill showed
strong development at the primary school level.

e The problem solving skill increased notably In grade 7 at the lower
secondary level.

o  Mathematical reasoning and data analysis skills remained limited
across all educational stages.

e Technology supports processes of mathematical reasoning and
problem solving.

Abstract

This study aims to conduct a multidimensional analysis of mathematics
domain skills within the framework of the Tiirkiye Century Education
Model, focusing on inter-skill relationships, learning outcomes, and
thematic structures in both horizontal (across grade levels) and vertical
(across educational stages) contexts. In line with this objective, the study
investigates how mathematics domain skills are distributed across
educational levels and grades with respect to inter-skill relationships,
learning outcomes, and themes. A case study design, one of the
qualitative research approaches, was adopted. As data sources, the
2024 Mathematics Curricula for Primary, Lower Secondary, and Upper
Secondary Education, published by the Turkish Ministry of National
Education, were utilized. The data were analyzed using the descriptive
analysis technique. The analysis revealed significant differences in the
distribution of mathematics domain skills across educational levels. At
the primary school level, the skill working with mathematical tools and
technology showed more consistent development compared to other
skills; however, mathematical reasoning, problem solving, working with
data, and data-driven decision making were addressed more limitedly.
At the lower secondary level, mathematical problem solving notably
increased, particularly In grade 7. At the upper secondary level, Working
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1. Introduction

Mathematics domain skills offer an integrated approach aimed at enhancing
individuals” mathematical thinking and problem-solving competencies. Within the scope of the
Turkiye Century Education Model (TCEM), published in 2024, five core mathematics domain
skills have been identified: mathematical reasoning, mathematical problem solving,
mathematical representation, working with data and data-driven decision making, and use of
mathematical tools and technology (Ministry of National Education-MoNE, 2024). These skills
encompass not only subject-specific knowledge in mathematics education but also the
interpretation, analysis, and application of this knowledge in real-life contexts. Accordingly, the
TCEM aims to enable students to perceive mathematics not merely as an academic subject,
but as a fundamental component of daily life and scientific inquiry.

The 2024 mathematics curricula include thinking skills such as analytical thinking,
generalization, and representation (Lama & Andersone, 2021). These skills are critically
important for students to acquire mathematical knowledge and to develop technical
competencies. Furthermore, technology integration can be said to enable teachers to develop
pedagogical content knowledge that supports effective use of technology in instruction. In
their study, Ozeren and Gdcer (2024) identified a significant relationship between teachers'
attitudes toward mathematics instruction and their technological pedagogical content
knowledge in mathematics. In this context, it can be stated that the use of technology by
teachers in mathematics instruction plays a crucial role in enhancing students' mathematical
skills.

One of the methods used to enhance students’ mathematical thinking skills is the use
of inquiry-based questioning. Mahmud and Drus (2023) note that teachers employ questions
requiring inquiry to develop students' reasoning abilities. Such questions encourage creative
thinking and help students generate alternative solutions. Moreover, fostering critical thinking
skills is also essential in mathematical problem-solving processes (Setiana et al., 2019). Critical
thinking enables students to solve mathematical problems in a more meaningful and reflective
manner. In light of this, it is evident that multiple skills can be taught in an interrelated manner
within mathematics instruction. Indeed, Kuzu, Akcay, and Goger (2024) found in their study
that, specifically at the primary school level, the mathematics curriculum addressed eighteen
out of twenty integrated skills, including both foundational and higher-order thinking skills.

In mathematical learning processes, the development of students’ reflective thinking
and problem-solving skills is of critical importance (Apriatni et al., 2022). These skills enable
students not only to memorize mathematical concepts but also to understand them deeply
and apply them in various contexts. As a result, students become capable of analyzing
mathematical problems, generating solution strategies, and evaluating those strategies.
However, the ability to produce individual solutions alone is not sufficient; mathematical
communication skills are also essential for students to express their thoughts clearly and
accurately, and to interact effectively with both teachers and peers (Syukri et al., 2020). Such
communication environments support students in gaining new perspectives and restructuring
their own thinking. To foster the development of these skills, the use of diverse learning
environments and interactive tools in mathematics instruction is of great importance. Indeed,
research has shown that technology-enhanced and student-centered learning environments
increase students’ active participation and promote long-term retention of learning (Kutluca et
al., 2020). Therefore, the holistic development of mathematical thinking, communication, and
problem-solving skills can only be achieved through enriched instructional settings.
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Mathematical representation, one of the core mathematics domain skills, involves the
organization of mathematical knowledge expressed in various forms (such as visual, symbolic),
and verbal representations (Awaludin et al.,, 2021; Prayitno et al.,, 2021). In this context,
research in mathematics education has shown that different instructional methods can
effectively enhance students’ mathematical representation skills (Alifa et al., 2022; Noer &
Gunowibowo, 2018). Teachers play a crucial role in the development of representation skills.
By creating a learning environment that encourages students to use multiple forms of
representation, teachers can help students gain a deeper understanding of mathematical
concepts (Gurat, 2018). The ability to use various forms of representation allows students to
be more effective in solving mathematical problems (Pagiling et al., 2022; Rofiki & Santia,
2018). Therefore, teachers should guide students in developing problem-solving strategies
through the use of mathematical representations (Supriadi et al., 2024). As in previous
curricula, “teacher guidance” stands out as a key concept not only in the 2024 mathematics
curriculum but also across all current curriculum frameworks.

The Working with Data and Data-Driven Decision Making skill, featured in the 2024
mathematics curriculum, is gaining increasing importance in both the modern business world
and academic fields. Data analytics helps organizations optimize their decision-making
processes, and the quality of the data used in these processes directly affects the effectiveness
of decisions. In particular, big data technologies and data science applications provide
opportunities to automate and scale decision-making processes. In this context, data-driven
decision making holds significant potential to enhance organizational performance (Provost &
Fawcett, 2013). Furthermore, working with data may require leaders to understand the types
of data used in decision-making processes. The ability to effectively analyze and interpret data
improves the quality of these decisions (Tang & Han, 2022). Additionally, data analytics and
decision support systems enable organizations to make more strategic decisions. For instance,
human resources analytics provides valuable insights by analyzing employee data to reveal
information related to organizational performance and employee engagement (Muktamar &
Nurnaningsih, 2024), and to enhance the capacity for delivering more efficient services
(Truong & Manh, 2021). In this context, data analytics is becoming a crucial tool in the
formulation and implementation of public policies (Shorfuzzaman, 2017).

The mathematical problem-solving skill, included in the mathematics curriculum,
encompasses the ability to analyze complex problems, develop strategies, and find solutions.
Research has shown that various methods are effective in enhancing problem-solving
processes. In a study conducted by Karakus Aktan, Aslan, and Yalg¢in (2021), it was found that
students who received training in reading strategies demonstrated higher levels of success in
solving mathematical problems. Similarly, Popham, Adams, and Hodge (2019) provided
evidence that the use of self-regulation methods had a significant impact on overcoming
difficulties in mathematical problem solving. Novotna et al. (2014) highlighted the importance
of visual imagination in problem solving through the use of graphs and analogical approaches.
Pradana (2024) emphasized that problem-solving skills contribute to the development of
critical thinking and support the processes of analyzing problems. In this context, it has been
shown that engaging in problem-solving processes can play a key role in developing a range of
related skills (Tambunan, 2019).

1.1. Purpose of the Research

This study aims to conduct a multidimensional analysis of how mathematics domain
skills, as outlined in the Tiirkiye Century Education Model, are structured in terms of inter-skill
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relationships, learning outcomes, and themes both horizontally (within the same grade level)
and vertically (across grades and educational stages). In line with this purpose, the study seeks
to answer the following research questions:

1) What is the horizontal and vertical distribution of mathematics domain skills in terms
of inter-skill relationships?

2) What is the horizontal and vertical distribution of mathematics domain skills in terms
of learning outcomes?

3) What is the horizontal and vertical distribution of mathematics domain skills in terms
of themes?

2. Method
2.1. Model

In this study, a qualitative research approach was adopted, considering the nature of
the collected data, the data collection process, and the data analysis. A case study design was
employed to investigate how the 2024 Primary, Middle, and High School Mathematics
Curricula are distributed both horizontally and vertically in the context of mathematical
domain-specific skills. Data were collected through document analysis.

2.2. Data Sources

As data sources, the study utilized the 2024 Mathematics Curriculum for Primary School
(Grades 1, 2, 3, and 4), the Mathematics Curriculum for Lower Secondary School (Grades 5, 6,
7, and 8), and the Mathematics Curriculum for Upper Secondary School (Preparatory, Grades
9,10, 11, and 12), all published by the Turkish Ministry of National Education (MEB, 2024).

2.3. Data Collection

The data of the study were collected through document analysis. As an essential
component of scientific research, document analysis refers to the systematic process of
collecting and interpreting data by analyzing written materials, which contributes to the
generation of new knowledge through the synthesis and evaluation of existing information
(Luo et al., 2019; Bowen, 2009). In addition, document analysis was preferred in this study
because it is an effective method for examining historical information, offers researchers a
broad range of data, and is more economical than other methods in terms of both cost and
time (Merriam, 2009).

In the document analysis process of the study, the first step involved identifying the
relevant documents. In this context, written sources related to the research topic (i.e., the
relevant mathematics curricula) were reviewed, and documents that would serve the purpose
of the study were selected (Prior, 2003). The selected documents were then systematically
classified in line with the research questions, concluding the data collection phase and
initiating the data analysis process.

2.4. Analysis of Data

In this study, descriptive analysis was employed to examine the content of the
mathematics curricula. Descriptive analysis is a systematic method that enables the
organization and interpretation of qualitative data within the framework of predefined themes
(Yildirnm & Simsek, 2021). Within the scope of the research, the Mathematics Curricula for
Primary, Lower Secondary, and Upper Secondary Education were analyzed. During the
document scanning process, specific keywords and selection criteria were utilized. Keywords
such as “Domain-Specific Skills,” “Inter-Skill Relationships,” “Theme,” and “Grade,” as well as
the abbreviation MAB (Mathematics Domain Skills), were used. These keywords were selected
because they are among the most frequently and consistently used terms in the curricula to
directly denote or indirectly imply the presence of mathematical skills. The use of targeted
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keywords and defined criteria facilitated the effective identification and analysis of relevant
content (Drewniak et al., 2017). The selected keywords align with both the structural language
of the MoNE curricula and the scanning strategies commonly adopted in similar document
analyses. In this way, systematic access to content focusing on the targeted skills was ensured.

The data analysis process was conducted by multiple researchers. Initially, all
researchers independently reviewed the mathematics curricula to identify the horizontal
(across grade levels) and vertical (across educational stages) distribution of mathematics
domain skills in terms of inter-skill relationships, learning outcomes, and themes.
Subsequently, the data obtained by the researchers were compared for consistency, and any
discrepancies were discussed and resolved through consensus. During this process, inter-rater
reliability was calculated using the formula proposed by Miles and Huberman (2016)
\[Reliability = Consensus / (Consensus + Disagreement)], and the reliability coefficient was
found to be above 95%. This rate meets the reliability threshold generally accepted in
qualitative research. The data were then thematically categorized based on the research
guestions in accordance with the study’s objectives. The findings were presented and
interpreted separately according to grade level, educational stage, and theme. In this way, the
distribution of mathematics domain skills within the curricula was systematically revealed both
horizontally and vertically in terms of grades, educational levels, and thematic structures.

3. Findings
3.1. Distribution of Mathematics Domain Skills in Terms of Inter-Skill Relationships

The distribution of mathematics domain skills in primary education in terms of inter-
skill relationships is presented in Figure 1.

Figure 12.
Distribution of mathematics domain skills in primary education in terms of inter-skill

relationships
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An examination of Figure 1 reveals how mathematics domain skills change across
grade levels in primary education. The figure shows that the using mathematical tools and
technology skill demonstrates consistent development throughout the primary grades,
reaching its highest level In grade 4. The mathematical representation skill initially shows
strong growth, declines In grade 3, and then recovers In grade 4. The skills of problem solving,



1090

mathematical reasoning, and working with data and making data-driven decisions are
addressed only minimally within the context of inter-skill relationships at the primary school
level. This figure reveals that the distribution of mathematical domain-specific skills at the
primary level differs notably.

Figure 13.

Word cloud representing mathematics domain skills in primary education
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Figure 14.

Distribution of mathematics domain skills in lower secondary education in terms of inter-skill
relationships
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As illustrated in Figure 3, the skill of working with mathematical tools and technology is
least emphasized in 5th grade. However, this skill shows a steady increase in subsequent
grades, peaking in 8th grade. The skill of mathematical representation demonstrates strong
development starting from the early years of middle school, reaching its highest level in 7th
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grade, though experiencing a slight decline in 8th grade. In contrast, the skills of mathematical
problem solving, mathematical reasoning, and working with data and making data-driven
decisions are not observed within the context of inter-skill relationships at the middle school
level. This figure highlights that the distribution of mathematical domain-specific skills differs
significantly in middle school compared to primary education.

Figure 15.

Word cloud representing mathematics domain skills in middle school
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Figure 16.

Distribution of mathematics domain skills in upper secondary education in terms of inter-skill
relationships
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An examination of Figure 5 reveals that the working with mathematical tools and
technology skill remained consistently prominent throughout upper secondary education,
peaking In grade 11 and showing a decline In grade 12. The mathematical representation skill
demonstrated strong development in the early years (preparatory and grade 9), experienced a
decline In grades 10 and 11, and showed a recovery In grade 12. The mathematical problem
solving skill reached its highest level In grade 10, completely disappeared In grade 11, and
partially reappeared In grade 12. As shown in Figure 5, the skills of mathematical reasoning
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and working with data and making data-driven decisions are used only to a limited extent from
the preparatory grade through 12th grade.

Figure 17.

Word cloud representing mathematics domain skills in upper secondary education in terms of
inter-skill relationships
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3.2. Distribution of Mathematics Domain Skills in Terms of Learning Outcomes

The distribution of mathematics domain skills in primary education in terms of learning
outcomes is presented in Figure 7.

Figure 18.
Distribution of mathematics domain skills in primary education in terms of learning outcomes
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In grade 1, the highest number of learning outcomes was identified for the

mathematical representation skill (3 learning outcomes), followed by working with
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mathematical tools and technology (2 learning outcomes). Mathematical reasoning and
working with data and data-driven decision making were addressed to a limited extent, each
with only 1 learning outcome, while mathematical problem solving was not addressed at all in
this grade. In grade 2, mathematical representation and working with mathematical tools and
technology were used at equal levels, and mathematical problem solving was addressed for
the first time with 2 learning outcomes. However, mathematical reasoning and working with
data and data-driven decision making remained constant with just 1 learning outcome each. In
grade 3, mathematical representation (f=3) continued to be the most emphasized skill,
followed by working with mathematical tools and technology with 2 learning outcomes.
However, mathematical problem solving declined to just 1 learning outcome, and no increase
was observed in either Mathematical Reasoning or Working with Data and Data-Driven
Decision Making. In grade 4, Working with Mathematical Tools and Technology peaked with 5
learning outcomes. Mathematical Representation (f=3) remained stable, while mathematical
problem solving increased to 2 learning outcomes. In contrast, Mathematical Reasoning was
not addressed in any learning outcomes in this grade, and Working with Data and Data-Driven
Decision Making remained consistently low.

Figure 19.

Distribution of mathematics domain skills in lower secondary education in terms of learning
outcomes
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In grade 5, the mathematical problem solving skill stood out with 2 learning outcomes,
while the mathematical reasoning skill also drew attention with the same number of
outcomes. Working with mathematical tools and technology, mathematical representation,
and working with data and data-driven decision making were each addressed in only 1 learning
outcome. These results indicate that problem solving and reasoning were more prominently
emphasized in this grade, whereas other skills received limited focus. In grade 6, mathematical
problem solving reached its highest value with 3 learning outcomes, showing an increase
compared to the previous grade. However, mathematical reasoning declined to only 1 learning
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outcome, and no increase was observed in working with mathematical tools and technology,
mathematical representation, or working with data and data-driven decision making, all of
which remained unchanged.

In grade 7, the mathematical problem solving skill showed the greatest development,
with 5 learning outcomes. The mathematical reasoning skill maintained its previous level with
2 learning outcomes. In contrast, there was no progress in the working with mathematical
tools and technology and working with data and data-driven decision making skills, both of
which remained at a low level with only 1 learning outcome each. The mathematical
representation skill was not associated with any learning outcomes in this grade. In grade 8,
the mathematical problem solving skill declined compared to the previous year, dropping to 2
learning outcomes. The mathematical representation skill was reintroduced in this grade,
being addressed in 1 learning outcome. Mathematical reasoning continued with 1 learning
outcome, while working with mathematical tools and technology and working with data and
data-driven decision making remained consistently limited.

Figure 20.

Distribution of mathematics domain skills in upper secondary education in terms of learning
outcomes
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In the preparatory grade, the mathematical reasoning skill (f=2) and the mathematical
problem solving skill (f=1) were the most emphasized. The working with mathematical tools
and technology skill (f=2) was also notably supported in this grade. However, only 1 learning
outcome was associated with each of the mathematical representation and working with data
and data-driven decision making skills. In grade 9, mathematical problem Solving became the
most emphasized skill with 3 learning outcomes. The mathematical reasoning skill showed a
significant increase, being addressed in 4 learning outcomes. The mathematical representation

skill appeared for the first time with 1 learning outcome, while the working with mathematical
tools and technology skill was not included at all in terms of learning outcomes in this grade.
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In grade 10, the mathematical problem solving and mathematical reasoning skills were
addressed equally, each appearing in 3 learning outcomes. The mathematical representation
skill continued its development with 2 learning outcomes. The working with data and data-
driven decision making skill remained consistently limited, appearing in only 1 learning
outcome. In grade 11, the mathematical reasoning skill once again stood out with 4 learning
outcomes, followed by mathematical problem solving with 2 learning outcomes. Neither the
mathematical representation skill nor the working with mathematical tools and technology
skill was associated with any learning outcomes in this grade. The working with data and data-
driven decision making skill remained consistently low, with only 1 learning outcome.

In grade 12, the mathematical problem solving skill reached its peak, being addressed
in 4 learning outcomes. The mathematical reasoning skill also stood out with 3 learning
outcomes. The mathematical representation skill was reintroduced into the curriculum with 1
learning outcome. The working with mathematical tools and technology skill was not
associated with any learning outcomes throughout upper secondary education. Similarly, the
working with data and data-driven decision making skill remained consistently limited, with
only 1 learning outcome.

3.3. Variation of Mathematics Domain Skills Across Educational Levels

The change in mathematics domain skills across grade levels in terms of inter-skill
relationships is presented in Figure 10.

Figure 21.

Progression of mathematics domain skills across grade levels in terms of inter-skill relationships
in the mathematics curriculum
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An examination of Figure 10 reveals that the mathematical reasoning skill was
addressed in only two instances within learning and teaching experiences at the upper
secondary level, while no instances of this skill were found at the primary or lower secondary
levels. The mathematical problem solving skill, on the other hand, was addressed to a limited
extent at the primary level with only one learning outcome, was entirely absent at the lower
secondary level, but was most extensively emphasized at the upper secondary level, with 12
learning outcomes.

The mathematical representation skill was included at all educational levels, appearing
in 8 instances at the primary level, 51 at the lower secondary level, and 43 at the upper
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secondary level within teaching and learning experiences. The working with data and data-
driven decision making skill was found to be addressed only to a limited extent, as in the
primary and lower secondary levels. In contrast, the working with mathematical tools and
technology skill was incorporated systematically across all educational stages, with 12
instances at the primary level and 55 instances each at the lower and upper secondary levels.

The change in mathematics domain skills across grade levels in terms of learning
outcomes is presented in Figure 11.

Figure 22.

Progression of mathematics domain skills across grade levels in terms of learning outcomes in
the mathematics curriculum
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According to Figure 11, the working with mathematical tools and technology skill was
most frequently addressed at the upper secondary level, standing out with 14 learning
outcomes. It was more limited at the lower secondary level with 6 learning outcomes, and at
the primary level with only 3. The mathematical representation skill was developed equally at
both the upper and lower secondary levels, each with 12 learning outcomes, while it was
addressed to a lesser extent at the primary level, with 5 learning outcomes.

The mathematical problem solving skill was the most frequently addressed skill at the
primary level, appearing in 12 learning outcomes. However, it was addressed only in 2 learning
outcomes at the lower secondary level and in 3 at the upper secondary level. The
mathematical reasoning skill was included equally across all three educational levels, each with
4 learning outcomes. The working with data and data-driven decision making skill was most
prominent at the primary level with 12 learning outcomes, but was addressed in only 1
outcome at the lower secondary level and in 2 outcomes at the upper secondary level.

3.4. Distribution of Mathematics Domain Skills in Terms of Themes

The distribution of mathematics domain skills across grade levels within the primary,
lower secondary, and upper secondary mathematics curricula categorized by different themes
for each grade level and the total number of skills identified are presented in Table 1, Table 2,
and Table 3.
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Table 4.

Grade-based distribution of mathematics domain skills by themes in the primary school
curriculum*

Themes MAB1 MAB2 MAB3 MAB4 MAB5 Total
Numbers and Quantities 3 2 5
From Operations to Algebraic
L 1 1
1st  Thinking
Class Geometry of Objects 0
Data-Driven Research 1 1 2
Total 1 0 4 1 2 8
Numbers and Quantities 3 2 5
Frx?m .Operatlons to Algebraic 1 1 1 3
2st  Thinking
Class Geometry of Objects 1 1 2
Data-Driven Research 1 1 2
Total 1 2 4 1 12
Numbers and Quantities 2 1 3
From Operations to Algebraic 1 1 5
3st  Thinking
Class Geometry of Objects 1 1
Data-Driven Research 1 1 2
Total 1 1 3 1 2 8
Numbers and Quantities 1 2 2 5
From Operations to Algebraic
L 1 1
ast Thinking
Class Geometry of Objects 3 3
Olaylarin Olasiligi Veriye Dayali
2 1 1 4
Arastirma
Total 0 2 4 1 6 13
General Total 3 5 15 4 14 41

*The data in this table were compiled based on the consideration of mathematics domain skills either within the
scope of learning outcomes or in terms of inter-skill relationships as reflected in teaching and learning experiences.
MAB1: Mathematical Reasoning, MAB2: Mathematical Problem Solving Skills, MAB3: Mathematical Representation,
MAB4: Mathematical Reasoning and Working with Data and Data-Driven Decision Making, MAB5: The Working with
Mathematical Tools and Technology

The numbers and quantities theme primarily focuses on the MAB3 and MABS skills. In
grades 1 and 2, 3 and 2 learning outcomes, respectively, were assigned to these skills. In grade
3, the focus continued with 2 learning outcomes for problem solving and 1 for working with
data. In grade 4, within the framework of the numbers and quantities theme, 2 learning
outcomes were addressed for MAB3 and another 2 for MAB5. The numbers and quantities
theme holds critical importance as it provides a foundation for skills such as MAB3 and MAB5.
However, among the other domain skills, only MAB2 was included within this theme and only
In grade 4.

The from operations to algebraic thinking theme was supported with one learning
outcome per grade level for both MAB1 and MAB2. In grade 2, this theme also included
content related to MAB5, with one associated learning outcome. The geometry of objects
theme in the primary school mathematics curriculum primarily aimed to develop MAB2 and
MABS skills. In grade 2, one learning outcome was assigned to each of these skills. In grade 3,
the theme focused solely on MABS5, contributing one learning outcome. In grade 4, the focus
remained on MABS5, with a total of three learning outcomes addressed.

The data-driven inquiry theme particularly contributes to the development of MAB3
and MAB4 skills. In grades 1, 2, and 3, this theme was addressed with one learning outcome
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each for both skills. In grade 4, the theme was associated with two learning outcomes for
MAB3 and one for MAB5. Within the scope of this theme, no learning outcomes were assigned
to MAB1 or MAB2. When evaluating the distribution of domain skills in terms of themes, it is
evident that the primary school mathematics curriculum places significant emphasis on the
numbers and quantities and data-driven inquiry themes. In terms of thematic distribution,
MAB3 and MAB5 emerge more prominently than the other skills.

Table 5.

Grade-based distribution of mathematics domain skills by themes in the lower secondary
curriculum

Themes MAB1 MAB2 MAB3 MAB4 MAB5  Total
Numbers and Quantities 1 3 2 6
Algebraic Thinking with
. 1 1 2
Operations
5st  Geometric Shapes 1 2 1 4
Class Geometric Quantities 1 2 1 4
Statistical Research Process 1 1 3 5
From Data to Possibility 2 2
Total 2 2 11 1 7 23
Numbers and Quantities 1 1 7 5 14
Algebraic Thinking and Changes
. . 1 1 2
with Operations
6st  Geometric Shapes 1 1 2
Class Geometric Quantities 1 4 3 8
Statistical Research Process 1 3 4
From Data to Possibility 1 2 3
Total 2 3 13 1 14 33
Numbers and Quantities 1 2 5 1 9
Algebraic Thinking and Changes
. . 1 1 2 4
with Operations
Transformation 1 1
CT::S Geometric Quantities 2 4 4 10
Geometric Shapes 1 1
Statistical Research Process 1 1 3 5
From Data to Possibility 3 3
Total 2 5 12 1 13 33
Numbers and Quantities 1 3 2 6
Algebraic Thinking and Changes
. . 1 4 5
with Operations
Geometric Shapes 1 5 7 13
C?::s Geometric Quantities 1 5 6
Transformation 1 3 3 7
Statistical Research Process 1 1 2 4
From Data to Possibility 1 1 2
Total 1 2 15 1 24 43
General Total 7 12 51 4 58 132

In the middle school mathematics curricula, it was determined that mathematics
domain skills were addressed a total of 132 times. Among grade levels, the highest frequency
was observed In grade 8 (f=43), while the lowest was In grade 5 (f=23). In terms of themes,
geometric shapes and geometric quantities stood out In grade 8, with 13 and 6 instances,
respectively. The numbers and quantities theme held significant importance across all grade
levels and was most intensively utilized In grade 6 (f=14). In grade 7, this theme was also
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prominently associated with domain skills, whereas In grades 5 and 8, it was comparatively
less represented.

The statistical research process theme was most frequently utilized In grades 5 and 7,
each with five instances. In grade 5, the highest frequency of domain skill integration was
observed within the numbers and quantities theme (f=6). Additionally, the geometric shapes
and geometric quantities themes stood out with four instances each. The statistical research
process theme was emphasized in five different contexts. In grade 6, the numbers and
qguantities theme provided the most frequent context for integrating mathematics domain
skills (f=14), followed by the geometric quantities theme, which held considerable importance
with eight instances. In grade 7, the geometric quantities theme emerged as the most
prominent, with ten instances of domain skill application. The numbers and quantities and
statistical research process themes also stood out with nine and five occurrences, respectively.
In grade 8, the geometric shapes theme represented the most frequent context for
mathematics domain skills (f=13). Additionally, the algebraic thinking and patterns and
geometric quantities themes played important roles with five and six instances of domain skill
application, respectively.

In the context of mathematics domain skills, MABS is the most frequently utilized skill
(f=58). It is particularly emphasized In grade 8, where it is used extensively (f=24). MAB3 ranks
second with 51 instances of use and is also heavily incorporated In grade 8 (f=15). On the other
hand, MAB4 is the least used domain skill (f=4), being represented in a very limited manner
across all grade levels.

Table 6.

Grade-based distribution of mathematics domain skills by themes in the upper secondary
curriculum

Themes MAB1 MAB2 MAB3 MAB4 MAB5 Total
Quantities and Changes 1 2 1 4
Logical Inference 1 2 3
Preparation Algorithm and Informatics 1 1 1 3
Geometric Shapes 1 1 2
Statistical Research Process 0
Total 1 4 5 0 2 12
Numbers 1 1 1 3
Quantities and Changes 1 1 3 1 4 10
Algorithm and Informatics 1 4 1 6
Geometric Shapes 1 1 1 3
9stelass o ity and Similarity 1 1 1 1 4
Statistical Research Process 1 1 1 3
From Data to Possibility 1 2 3
Total 4 5 11 2 10 32
Numbers 1 2 1 4
Quantities and Changes 1 1 1 5 8
Countlng., Algorithms and 1 5 5 8
Informatics
Geometric Shapes 1 2 4 7
10st Class Anal'yt'ical Review 1 2 2 5
Statistical Research Process 1 1 1 3
From Data to Possibility 3 ) 5

Total 3 5 11 1 20 40
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Quantities and Changes 3 2 3 14 22
Geometric Shapes 1 2 2 2 7
11st Class Statistical Research Process 1 1 1 3
Total 4 4 6 1 17 32
Quantities and Changes 1 1 3 3 8
The Maths of Change 2 4 7 5 18
Geometric Shapes 1 1 2 4
12st Class Geometrical Objects 1 1 1 3
Working on Ready Data 1 1 1 3
Total 3 7 13 1 12 36
General Total 15 25 46 5 61 152

In the high school mathematics curriculum, mathematics domain skills were addressed
a total of 152 times (f=152). These skills were most frequently incorporated In grade 12 (f=36),
and least frequently in the preparatory grade level (f=12). The theme “quantities and changes”
contains the highest number of domain skills across all grade levels (f=52).

When examining the distribution by grade level, it is observed that in the preparatory
class, the mathematics domain skills are most frequently addressed under the themes
“algorithms and informatics” and “quantities and changes” (f=3 for each). No mathematics
domain skills are included under the “Statistical Research Process” theme at this level.

In grade 9, the “quantities and changes” theme is the most emphasized in terms of
mathematics domain skills (f=10). The “algorithms and informatics” theme also stands out with
six mathematics domain skills. In grade 10, both the “quantities and changes” and “counting,
algorithms and informatics” themes include the highest number of mathematics domain skills
(f=8 each). The “geometric figures” theme also holds significance with seven skills. In grade 11,
the “quantities and changes” theme includes the highest number of mathematics domain skills
(f=22), while the “geometric figures” theme again stands out with seven skills. In grade 12, the
“mathematics of change” theme includes the greatest number of mathematics domain skills
(f=18). The “guantities and changes” theme also plays an important role in terms of
mathematics domain skills, with eight skills.

In terms of thematic distribution, the “quantities and changes” theme emerges as the
one with the highest number of domain skills across all grade levels. It is particularly prominent
In grade 11, where it is most intensely reflected in teaching and learning experiences with a
total of 22 domain skills. The “geometric figures” theme is one of the most frequently
addressed In grade 10, with 7 mathematics domain skills, and maintains a significant presence
in other grade levels as well. The “algorithms and informatics” theme stands out In grades 9
and 10, with 6 and 8 mathematics domain skills addressed, respectively. The theme of the
statistical research process is the least emphasized within the context of inter-skill
relationships among mathematical domain-specific skills at the high school level. It has been
integrated into the learning-teaching experiences of 9th, 10th, and 11th grades with a
maximum of only three skills.

As shown in Table 3, MAB5 emerges as the most emphasized domain-specific skill
across all grade levels at the high school level (f=61). It is particularly evident in 10th grade,
where it is utilized most intensively with 20 instances. MAB3 appears as the second most
emphasized domain-specific skill (f=46), with notable concentration in the 10th and 12th
grades. In contrast, MAB4 is the least emphasized domain-specific skill, with only limited
representation in the curriculum (f=5).

4. Discussion, Conclusion and Recommendations

Within the scope of the study, it was found that there are significant differences in the
distribution of mathematics domain skills across educational levels. Specifically, at the primary
school level, the skill working with mathematical tools and technology demonstrated more
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consistent and stable development compared to other skills, peaking In grade 4. This result
suggests that students are frequently exposed to technology-based activities from an early
age, making them more familiar with digital tools that support mathematical thinking. The
literature supports this finding, indicating that the integration of technological tools into
instruction at early ages enhances students' visualization, experimentation, and interactive
learning skills (Laborde, 2002; Niess, 2005). Furthermore, the strengthening of this skill can
positively influence students’ self-regulation, experiential learning, and understanding of
multiple representations. However, the same educational stage showed limited emphasis on
skills such as mathematical reasoning, problem solving, and working with data and data-driven
decision making. This reveals a limited outlook in terms of developing students’ critical
thinking, reasoning, and data-informed decision-making skills. Yet these skills directly affect
not only academic achievement but also students' competence in solving real-life problems
(Cai, 2003; Schoenfeld, 1985). Addressing data-related skills at the primary level, and
embedding components of data science into teaching and learning practices starting in early
grades, can be considered closely aligned with developments in fields such as data mining and
learning analytics (Kuzu, Toptas & Goger, 2025).

At the lower secondary level, the mathematical problem solving skill showed a notable
increase particularly in grade 7; however, this upward trend was not sustained in grade 8. It
was also determined that the mathematical reasoning skill was employed with limited
frequency at this level. Upon transitioning to upper secondary education, the working with
mathematical tools and technology skill once again came to the forefront, while mathematical
reasoning, working with data, and data-driven decision making skills remained limited. This
suggests that processes related to analytical thinking and data analysis are presented in
association with other skills rather than as stand-alone competencies. The sharp rise in
mathematical problem solving in grade 7, followed by its decline in grade 8, indicates a lack of
continuity in skill development and suggests weak horizontal consistency within the
curriculum. The literature emphasizes that continuous development of problem-solving skills
plays a critical role in fostering students’ higher-order thinking and independent learning
habits (NCTM, 2014; Polya, 1945). The decline of this skill in grade 8 may reflect the influence
of an exam-oriented educational approach, wherein instructional programs shift focus from
cognitive skills to content coverage. At the upper secondary level, while working with
mathematical tools and technology once again gains prominence, mathematical reasoning and
working with data remain underrepresented. This may limit students’ capacity to generate
data-driven solutions to real-life problems. Yet, current literature frequently underscores the
need to integrate data literacy and mathematical reasoning within the broader framework of
21st-century skills (English, 2016; OECD, 2018). In light of this concern, it can be argued that
the curriculum attempts to mitigate such limitations by embedding not only domain-specific
skills but also conceptual competencies and cross-curricular components, incorporating
intellectual dispositions and literacy skills that are essential to the discipline of mathematics.

The inclusion of mathematical reasoning in the curriculum can be regarded as a
significant advancement in the context of mathematics education. Mathematical reasoning not
only enables students to gain a deeper understanding of mathematical concepts, but also
supports their active engagement in problem-solving processes and the development of
mathematical thinking. Moreover, it contributes to the enhancement of students’ critical and
analytical thinking skills (Lithner, 2008). As can be seen, a domain-specific skill not only
facilitates the acquisition of many other skills but also serves as a critical component in
curricular design, demonstrating the importance of inter-skill relationships. Yackel and Cobb
(1996) emphasized that for teachers to reflect mathematical reasoning skills in learning
environments, it is essential to encourage students to develop mathematical arguments and
engage in classroom discussions around these arguments. Similarly, the National Council of
Teachers of Mathematics (NCTM, 2000) highlighted that this can be achieved by presenting
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students with open-ended problems that prompt them to explore various solution paths and
explain these paths through logical reasoning.

Mathematical reasoning is defined as the process of making logically sound inferences
based on knowledge or assumptions (MoNE, 2024). Recognized as a central aspect of doing
mathematics, mathematical reasoning is a prominent skill highlighted in international
mathematics curricula (Jensen, 2023). Teachers can incorporate this skill into teaching and
learning experiences by using various types of questions to promote critical thinking and by
encouraging students to articulate their reasoning processes. In addition, approaches such as
problem-based learning can foster the development of multiple skills, including mathematical
reasoning (Marsitin & Sesanti, 2023).

The study reveals that, in terms of inter-skill relationships, Working with mathematical
tools and technology and mathematical reasoning skills are predominantly emphasized, while
in terms of learning outcomes, the Mathematical representation skill receives considerable
attention. The role of technology is closely associated with the integration of technological
tools into mathematics education and the development of reasoning and representation skills.
Technological tools used in mathematics instruction include computer software, interactive
whiteboards, tablets, and various mobile applications. These tools help students visualize
mathematical processes, conduct data analysis, and solve complex problems. For instance,
dynamic geometry software allows students to manipulate geometric shapes and explore their
properties (NCTM, 2000). A study by Li and Zulnaidi (2019) found that tools such as
Geometer’s Sketchpad can facilitate algebraic reasoning among students and enable them to
explore mathematical concepts more deeply. Similarly, Jensen and Skott (2022) demonstrated
that digital games in mathematics education can foster students' mathematical reasoning by
providing immersive environments for exploration and hypothesis-building. Such technological
tools can create opportunities for students to engage in reasoning processes in dynamic and
interactive ways. Integrating technology into mathematics curricula is of great importance in
equipping students with 21st-century skills. In this process, teachers can enhance students'
active participation by effectively utilizing technological tools in their lessons. For example,
using graphing software instead of pen and paper to plot the graph of a function can help
students understand the concept more quickly and retain it more effectively (Baki, 2008).

In the context of visualization and concretization, technological tools allow for the
visualization of abstract mathematical concepts, which is particularly beneficial in topics such
as geometry and calculus. Visualization helps students better perceive mathematical
relationships (NCTM, 2000; Baki, 2008). Within the framework of interactive learning, students
actively engage in mathematical processes through interactive tools, enabling them to learn by
exploration. This approach supports a deeper understanding of concepts (Hoyles & Lagrange,
2010). In terms of problem-solving skills, the use of technology can assist students in analyzing
complex problems and discovering multiple solution strategies. Dynamic mathematics
software, in particular, allows students to experiment with different approaches (Baki, 2008).
Regarding motivation and increased interest, technological tools enhance students’
engagement in lessons and make the learning process more enjoyable. This, in turn,
contributes to the development of more positive attitudes toward mathematics (Pierce &
Stacey, 2010).

The research revealed that problem-solving skills, despite starting strong at the
primary school level, show a marked decline during middle and high school years. This
indicates that problem-solving processes are being addressed with an emphasis on supporting
students through conceptual and integrated skills. While Kilpatrick, Swafford, and Findell
(2001) emphasize the importance of developing mathematical proficiencies in a balanced
manner, the NCTM (2014) highlights that, in addition to the effective use of technology in
education, mathematical thinking and analytical processes should be central to instruction. In
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this context, it can be said that the skills outlined in mathematics curricula are structured
through integration under different skill sets.

Mathematical problem solving, which involves students analyzing complex problems,
developing solution strategies, and applying these strategies using mathematical concepts and
methods, not only enhances individuals' mathematical thinking skills but also prepares them
for real-life problems (Schoenfeld, 2013). Furthermore, problem-solving ability increases
students’ levels of mathematical literacy and equips them to handle future challenges (NCTM,
2014). The integration of mathematical problem solving into educational curricula is a key
feature of the education systems in countries that perform well in international assessments
such as PISA. For example, countries like China, Singapore, Finland, and Estonia have placed
problem-solving at the core of their mathematics curricula to foster mathematical thinking and
achieve high performance in such evaluations. In China, mathematics curricula place great
emphasis on developing problem-solving skills. Students are frequently presented with open-
ended problems and are encouraged to develop diverse solution strategies. Teachers in China
guide students through the problem-solving process, offering support and scaffolding (Cai &
Jiang, 2017). This theoretical framework aligns with the findings of the present study. The
results indicate that mathematical problem solving was the most frequently addressed skill at
the primary level, appearing in 12 learning outcomes. However, this skill appeared only in 2
outcomes at the lower secondary level and 3 at the upper secondary level. This suggests that
problem solving is largely overlooked during middle school, reducing students’ opportunities
to develop this critical competency. Yet this skill directly influences both mathematical
achievement and overall cognitive development. At the upper secondary level, a different
trend was observed. In grade 9, problem solving was the most emphasized skill with 3 learning
outcomes; In grade 10, it maintained a presence with 3 outcomes. Although there was a slight
decline In grade 11 (2 outcomes), the skill resurged In grade 12 with 4 learning outcomes.
These findings suggest that problem solving receives greater attention in high school;
however, the development of this skill is not systematic and shows fluctuations across grade
levels. Such inconsistency indicates a need for a more holistic and coherent approach to
curriculum design in order to ensure students can build this skill progressively. In conclusion,
both the literature and the findings of this study underscore the importance of fostering
mathematical problem-solving skills in a consistent and structured manner starting from early
grades. Ensuring a balanced distribution of this skill across grade levels and educational stages
not only supports students’ academic achievement but also contributes to the development of
critical thinking, systematic reasoning, and analytical capacity. Teachers play a crucial role in
this process. Engaging students in collaborative problem-solving activities helps them build
communication and teamwork skills, allowing them to approach problems from multiple
perspectives (Voigt, 2015). Additionally, presenting students with real-life problems can help
them apply mathematical concepts in everyday contexts. This approach enhances problem-
solving abilities and increases students' interest in mathematics (Lesh & Zawojewski, 2012).

Ensuring continuity of mathematics domain skills across educational levels is essential.
Developing problem-solving skills at an early age enables students to gain a deeper
understanding of mathematical concepts (Schoenfeld, 1985). Therefore, problem-solving-
when supported by other related skills-should be reinforced and presented in a way that
fosters its progression at each educational stage.

Working with data and data-driven decision making skills should be more prominently
featured in curricula in line with the demands of the modern era. Strengthening these skills will
contribute to students’ ability to better understand scenarios involving big data, analysis, and
probability-both in everyday life and in their future careers.
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The literature emphasizes that mathematical reasoning skills enhance students’
problem-solving and critical thinking abilities (Cai, 2003). Therefore, it is recommended that
these skills be more extensively incorporated into mathematics curricula.

Teacher education plays a crucial role in improving the quality of mathematics
instruction, just as it does in other subject areas (Ball, Thames, & Phelps, 2008). Therefore,
teachers should be provided with more extensive training in these areas.
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