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ORTAOKUL MATEMATIK DERSI OGRETIM PROGRAMLARI CEBIR OGRENME
ALANINDAKI KAZANIMLARIN BILISSEL iSTEM DUZEYLERINDEKI EGILIMLER

OzZET

Dokiiman incelemesi yontemi kullanilarak yapilan bu c¢alijmanin ama-
c1, ortaokul matematik dersi Ogretim programlarinin cebir 6grenme ala-
nindaki kazanimlarin biligsel istem diizeylerindeki egilimlerini incelemek-
tir. Bu baglamda simdiki ¢aligmada, 2005, 2009, 2013 ve 2018 yillarinda
gelistirilen 4 ortaokul matematik 6gretim programinin 6, 7 ve 8. siif diizeyle-
rindeki cebir 6grenme alanina ait kazanimlar, arastirmacilar ve matematik egiti-
mi uzmanlar tarafindan igerik analizine gore analiz edilmistir. Analiz sonuglari;
cebir 6grenme alanindaki kazanimlarin bilissel istem diizeylerinin 6gretim prog-
ramina ve sinif diizeyine gore farklilagtigini ortaya koymustur. Ayrica, aragstir-
ma sonuglarina dayali olarak ileri arastirmalar i¢in bazi oneriler de yapilmuistir.

Anahtar Kelimeler: Bilissel Istem Diizeyi, Cebir Ogrenme Alani, Kazanim,
Ortaokul Matematik Ogretim Programi, Sumif Diizeyi .

e H

TRENDS IN THE COGNITIVE DEMAND LEVELS OF THE ATTAINMENTS OF
ALGEBRA LEARNING DOMAIN IN THE MIDDLE SCHOOL MATHEMATICS
CURRICULUM

ABSTRACT

The purpose of this study using the document analysis method is to study the
trends in the cognitive demand levels of the attainments in the algebra learning
domain of middle school mathematics course curriculums. In this sense, in the
current study, the attainments of the algebra learning domain at the Grades 6-8
of four middle school mathematics curricula developed in 2005, 2009, 2013, and
2018 were analyzed according to content analysis by researchers and mathematics
education experts. The analysis results have pointed out that the attainments in the
algebra learning domain vary according to the curriculum and grade level of cog-
nitive demands. Also, some suggestions have been also made for further research
based on the results.

Keywords: Algebra Learning Domain, Attainment, Cognitive Demand Level,
Grade Level, Middle School Mathematics Curriculum.
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GIRIS

Egitim programlari, 6grencilerin egitim siirecinde karsilastiklar: 6grenme ya-
santilarini iceren ve bu yasantilar1 yonlendirme ve siralama islevi goren planlardir
(Oliva, 2009). Ogretim programlari ise egitim siireclerinde 6gretilmesi hedeflenen
ders konularinin, egitim programinin amaglari1 dogrultusunda zaman ve siireg bag-
lamlar1 g6z 6niine alinarak diizenlendiginden (Kiigiitkahmet, 2009; Varis, 1998),
egitim programlarinin en nemli bileseni olarak ele alinabilir. Ozel olarak, mate-
matik 6gretim programlari ise 6grencilerin edinecekleri deneyimlerin planlanmasi
ve yaganilan gercek deneyimlerin yaninda belirlenen matematik hedeflerine ulasil-
mast i¢in tasarlanmis planlar olarak ifade edilmektedir (Remillard ve Heck, 2014).
Bu baglamda, 21. yiizy1l ve 4. Sanayi devriminin gerekliliklerini karsilamak i¢in
bilimsel ve teknolojik gelismelerdeki hiz, bilgiye erisim imkénlarindaki ¢esitlilik
ve kolaylik gibi gelismeler ve faktorler de diisiiniildigiinde, 6gretim programlari-
nin ¢agin ihtiyaglarini karsilamak, uygulamadaki programlarin olas: eksikliklerini
gidermek ve uluslararasi kargilagtirmali sinavlarda (6rnegin, Uluslararast Ogren-
ci Degerlendirme Programi [PISA] ve Uluslararasi Matematik ve Fen Egilimleri
Aragtirmasi [TIMSS]) basarili olmak gibi gerekgelerle siire¢ i¢inde giincellenme-
sinin bir zorunluluk oldugu ortaya ¢ikmaktadir. Bu kapsamda, Tiirkiyede 2000’li
yillarla birlikte matematik 6gretim programlar1 6grenci merkezli yaklagimlar oda-
ga alinarak 2005, 2009, 2013 ve 2018 yillarinda giincellenmistir. Ornegin; 2005 ve
2009 matematik 6gretim programlarinda (MEB, 2005; MEB, 2009), matematiksel
kavramlarin dogrudan sunulmas: yerine kavramlar ve bu kavramlar arasindaki
iliskiler merkeze alinmig ve kavramsal 6grenmenin yaninda islem becerilerin ge-
me ortam ve siireglerinde aktif olmalar1 gerektigine dikkat ¢ekilmis ve onlarin akil
yuriitme, iletigim, iliskilendirme ve problem ¢6zme gibi matematiksel siire¢ bece-
rilerinin gelistirilmesine de 6zellikle vurgu yapilmigtir. 2013 ve 2018 matematik
6gretim programlarinda da (MEB, 2013; MEB, 2018) iistteki benzer yaklasim be-
nimsenmis ve 6grencilere yasamlarinda ihtiyag duyabilecekleri matematiksel bilgi,
beceri ve tutumlarin kazandirilmasi gerektigine vurgu yapilmistir. Ayrica, 6gren-
cilerin kendi 6grenme siireglerinin 6znesi olduklar: belirtilmis ve bilgi ve iletisim
teknolojilerinden de yararlanilarak matematiksel kavramlarin farkli temsilleri ve
bu temsiller aralarindaki iliskilerin ortaya ¢ikarilmasi da tavsiye edilmistir.

Odretim Programlari, Kazanimlar ve Biligsel istem

Ogretim programlary; kazanim, 6grenme siireci, igerik ve 6lgme-degerlendir-
me gibi bazi temel 6geler tizerine insa edilir (Ornstein ve Hunkins, 2009). Bu 6ge-
ler arasinda yer alan 6gretim siireci, 6gretimi planlama, uygulama ve degerlendir-
me boyutlarini kapsamakta ve kazanimlar tizerine inga edilen bir siire¢ olarak ifade
edilmektedir (Russell ve Airasian, 2012). Bu baglamda, 6gretim programlarinda
6n 6grenmelerin dikkate alinmasiyla farkli 6grenme alanlarina ait kazanimlarin
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bir araya getirilmesi, ders kitaplari, etkinlikler ve diger 6gretim materyallerinin
hazirlanmas: gerektigi belirtilmistir (bkz. MEB, 2009). Dolayisiyla buradan, kaza-
nimlarin ders kitaplarinin hazirlanmasi, sinif i¢i uygulamalarin yapis: gibi bir ¢ok
Ogretim faaliyetini etkileyen temel bir unsur oldugu sdylenebilir. Bu kapsamda,
kazanim ifadesinin programlarda ne anlama geldiginin ve ne amagla kullanildigi-
nin belirlenmesi burada 6nem arz etmektedir. Buna gore kazanimlar, genel anlam-
da bireylerin/6grencilerin kazanmasi hedeflenen biligsel, duyugsal ve psikomotor
becerilerin tiimii olarak ifade edilebilir (Erdogan, 2020; Krathwohl, 1964). Ayrica
kazanimlar, planl ve diizenlenmis hayat deneyimleriyle bireylere/6grencilere ka-
zandirilmas: amaglanan davraniglar (bkz. Ertiirk, 1998), 6gretimi gerekli noktalar/
konular (Kraiger, Ford ve Salas, 1993; Malan, 2000), 6gretimin planlanma, uygu-
lama ve degerlendirme siire¢ ve adimlarini uygulanabilir yapan ilkeler (King ve
Evans, 1991; Ayvaci ve Er Nas, 2009), 6grenme-6gretme etkinliklerini yonlendiren
unsurlar (Gagne, 1984; Turan vd., 2010) olarak da ele alinabilir. Bu baglamda kaza-
nimlar, 6gretim programlarinin 6ne ¢ikan 6zelliklerini i¢inde barindiran en kiigtik
birimler olarak diistintilebilir.

Diger taraftan, biligsel istem sinif etkinlikleri, degerlendirme materyalleri ve
ders kitaplarinda yer alan gorevleri, biligsel siiregler agisindan degerlendirmede
kullanilan bir yap1 (Hadar ve Ruby, 2019) olarak ifade edilebilir. Stein, Smith, Hen-
ningsen ve Silver (2000) ise biligsel istem diizeylerini ezberleme, iliskilendirme-
ye dayanmayan islemler, iliskilendirmeye dayanan islemler ve matematik yapma
diizeyi seklinde 4 asamada siiflandirmistir. Bu biligsel istem diizeylerine bakil-
diginda; ezberleme diizeyinin islem icermeyen sadece bilginin hatirlanmasini ge-
rektirdigi, iligskilendirmeye dayanmayan islemler diizeyinin matematiksel kural,
algoritmalarin uygulanmasini icerdigi, iliskilendirmeye dayanan islemler diizeyi-
nin kavramsal anlamay1 temel aldig1, matematiksel iligkilerin, farkli gosterimlerin
6n planda oldugu ve son olarak matematik yapma diizeyinin kopmleks yapiya sa-
hip, daha fazla biligsel caba gerektiren gorevlerle ilgili oldugu sdylenebilir.

Kazanimlarin Biligsel istem Diizeylerinin Belirlenmesine iliskin Yapilan
Bazi Calismalar

Kazanimlarla ilgili ¢alismalara bakildiginda, bir veya iki 6gretim programinin
icerdigi kazanimlarin karsilastirilmas: (Danisman ve Karadag, 2015), kazanimla-
ra ulagilabilirlik (Dikkartin Ovez ve Mert Uyangor, 2012) ve kazanimlarin tagi-
masi gereken nitelikler (Iseri, 2019) gibi ¢esitli konularda arasgtirmalarin yapildig
goriilmektedir. Ornegin, Dikkartin vd. (2012) cebir kazanimlarina ulagilabilirligi
ve kazanimlar arasindaki oriintilyii incelemistir. Arastirmada 6gretim siirecinin,
kazanimlara ulasilabilirligi saglamada istenilen seviyede olmadig1 bulunmustur.
Diger taraftan, 6gretim programlarindaki kazanimlarin bilissel istem diizeylerini
inceleyen caligmalar goz oniine alindiginda, galigmalarin ¢ogunlukla bir 6gretim
programinda yer alan kazanimlarin biligsel istem diizeylerini belirlemeye y6nelik
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oldugu goriilmektedir (Celik, Kul ve Uzun, 2018; incikabi, Ayanoglu, Aliustaoglu,
Tekin ve Mercimek, 2016: Kablan, Baran ve Hazer, 2013). Bu baglamda bilissel
diizeyle ilgili yapilan ¢alismalara bakildiginda, 2013 ortaokul matematik (5., 6., 7.,
8. sinif) dersi 6gretim programi, TIMSS 2015 matematik ¢ercevesinde yer alan bi-
ligsel alanlar ve alt boyutlara gore incelenmigtir. Aragtirmanin bulgulari, 6gretim
programinda yer alan kazanimlarin biligsel durumlarinin sinif diizeyine gore de-
gisim gosterdigini ve “bilme” biligsel alaninin, besinci sinif kazanimlarinda yiiksek
diizeyde yer aldigin1 gostermektedir (Incikabi vd., 2016). Diger agidan, 2005 Mate-
matik dersi 6gretim programi 6-8. sinif diizeylerinde yer alan cebir 6grenme alani
kazanimlarimin incelendigi bir diger ¢alismada, biligsel siire¢ boyutu bakimindan
anlama ve uygulama diizeylerinin agirlikli oldugu bulunmustur (Bekdemir ve Se-
lim, 2008). Ayrica, 2013 ortaokul matematik dersi 6gretim programindaki kaza-
nimlarin Bloom Taksonomisine gore incelendigi bir caliymada da, degerlendirme
ve yaratma basamagindaki kazanim sayisinin, taksonominin diger boyutlarindaki
kazanim sayisina gore daha az oldugu belirlenmistir (bkz. Kablan vd., 2013).

Aragtirmanin Amaci ve Onemi

Bu ¢alismanin amaci, ortaokul matematik dersi (6.,7. ve 8. siif) 6gretim
programlarinin cebir 6grenme alaninda yer alan kazanimlarin biligsel istem dii-
zeylerini, programlara ve sinif diizeylerine gore belirlemektedir. Zira giiniimiiz-
deki hizli gelismelere ve ihtiyaglara gore iilkelerin birgok alandaki standartlar1 ve
oncelikleri degismesine ragmen, 6gretim programlarinda 6gretim programinin
amacl, sinifta 6gretimin nasil uygulandig1 ve 6grencilere neyin 6gretildigi esaslar1
her zaman 6nceligini ve 6nemini korumaktadir (Houang ve Schmidt, 2008). Bu
baglamda 6gretim programlarinda belirlenen ve 6gretimin temel tas1 olan hedef
(kazanim), initeleri 6grenirken gegirilmesi gereken siireci tanimlayan adimlar
olarak ele alinmaktadir (Ragan ve McAulay, 1964; akt. Ata, 2009). Ogretim prog-
ramlarinda kazanimlar konulari, konular iiniteleri, iiniteler de 6grenme alanlarini
sekillendiren &gelerdir. Dolayisiyla kazanimlar, matematik dersi 6gretim progra-
minin en temel unsuru olarak ele alinmakta ve bu sebeple farkli agilardan ince-
lenmektedir. Boylelikle egitim/6gretim siirecindeki esas sorunlarin kaynaginin
bulunabilecegi diisiiniilmektedir. Kazanimlarla ilgili calismalara bakildiginda, ders
igerik ve matematik 6grenme/6gretme siireglerinin diizenlenmesinin verimliligi
agisindan kazanimlarin siniflandirarak biligsel istem diizeylerinin belirlenmesinin
faydali olacag: diisiiniilmektedir. Ciinkii 6gretim programimizdaki kazanimlarin
hedefledikleri biligsel diizeylerin, uluslararas: sinavlardaki seviyeyle uyumlu olma-
s1, istenilen basariy1 yakalama ve uluslararas: diizeyde karsilastirma yapilmasina
imkén tanimasi a¢isindan kritik bir role sahiptir. Nitekim uluslararasi sinavlardan
olan PISA ve TIMMS’ te matematik agisindan ulagilmak istenen hedefe varilma-
migtir (Tag, Arici, Ozarkan, Ozgiirliik, 2016; Yiicel, Karadag ve Turan, 2013). Bu
durumun PISAnin analiz, sentez gibi yiiksek diizey sorular1 igermesinden (OECD,
2012) kaynakli oldugu sdylenebilir. Dolayisiyla matematik 6gretim programindaki
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kazanimlarin biligsel diizeylerinin belirlenmesi, uluslararas: siavlardaki bilissel
diizeylerle mukayese yapilmasiyla beraber sinif i¢i uygulamalarina da yarar sagla-
yacag digiiniilmektedir (Celik vd., 2018). Ayrica, 6gretim programlar: ve 6gretim
programlarindaki kazanimlarin esas alinmasiyla olugturulan ve uluslararasi sinav-
larin igerigiyle uyumlu olan ders kitaplarina sahip tilkelerin daha basarili oldugu
(Tornroos, 2005) tespit edilmistir.

Diger acidan 6gretim programlarindaki kazanimlarin 6grencileri ne diizeyde
akil yiiritmeye, muhakeme etmeye tesvik ettiginin belirlenmesi ve 6n goriildii-
gtinde 6grencilere elestirel bakis acis1 kazandiracak kazanimlara 6gretim prog-
ramlarinda yer verilmesi ile ilgili caligmalar yiiriitillmesinin faydal olacag: diisii-
niilmektedir (Tasyaran, 2019). Ayrica, 6grencilerin her bir derse ait kazanimlari
edinmelerini gergeklestirecek sekilde derslerin planlanmast ve yiiriitillmesi 6gret-
menlerden beklenen eylemler arasindadir. Ogrencilere akil yiiriitme, muhakeme
yapma, genelleme yapabilme gibi diisiinme becerilerinin kazandirilmasimin amag-
landig1 bir matematik dersinde, 6gretmenin yapilandirici yaklagima dayali, 6grenci
merkezli ders planlamasi yapmasi beklenilir. Ogrencilerin bir dersin kazanimlarini
edinme diizeyinin belirlenmesi, dersin islenisine yonelik olarak tist diizey diisiin-
me becerilerini 6lgen sorularin olusturulmasini gerektirmektedir. (Basol, Balgal-
mus, Karly, ve Oz, 2016). Sorularin, ilgili olduklar1 kazanimlarin ¢ikabilecekleri bi-
ligsel istem diizeyinden bagimsiz olmadi: diistiniildiigiinde, kazanimlarin biligsel
istem diizeylerinin belirlenmesinin 6nemi ortaya ¢ikmaktadir.

Ogretim programimizdaki kazanimlarin biligsel istem diizeylerinin incelendigi
caligmalar g6z Oniine alindiginda, 6gretim programlarindaki giincellemeler netice-
sinde kazanimlarin nasil yer aldig1 ve farkli 6gretim programlarinda yer verilen ka-
zanimlarin biligsel istem durumlarinin tespiti ve 6gretim programlar1 boyunca na-
sil bir egilim gosterdiklerinin incelenmedigi goriilmektedir. Mevcut ¢aligma 2005,
2009, 2013 ve 2018 matematik 6gretim programlarindaki cebir 6grenme alaninda
yer alan 6, 7 ve 8. sinif kazanimlarinin nasil yer aldigini, ne yonde degisim gosterip
gostermedigini ve hedefledikleri biligsel istem diizeylerinin 6gretim programi ve
sinif seviyesine bagl olarak gosterdigi egilimi incelemesi acisindan ve yapilan ilk
caliyma olmasindan 6nem arz etmektedir. Dolayisiyla bu ¢alismanin miifredat ha-
zirlayicilar, egitim politikacilar: ve arastirmacilar igin iyi bir veri seti sunabilmesi
acisindan 6nemli oldugu soylenebilir. Nitekim uluslararas: sinavlardaki basarisiz-
liklar1 giderme, 6grenme ortamlar1 ve ders kitaplarinin igeriginin diizenlenmesi
adina 6gretim programlarindaki kazanimlarin biligsel istem diizeylerinin tespiti
ve egiliminin belirlenmesi gerekmektedir. Ayrica 6gretim programlarinda yer alan
kazanimlarin bilissel istem diizeylerinin gogunlukla TIMSS ve Bloom taksono-
misinin igerdigi biligsel istem diizeylerine gore incelendigi, 2000’li yillarda ulusal
ve uluslararas: birgok ¢alismada siklikla kullanilan biligsel istem diizeyleri (Stein
vd, 2000) analiz gergevesine gore incelemelerin nerdeyse yapilmadigi gériilmiis-
tiir. Dolayisiyla mevcut ¢alisma, literatiire bu agidan katki saglayacagindan ayrica
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onem tagimaktadir. Diger agidan mevcut ¢aligma, ge¢miste kullanilan dort farkl
Ogretim programinin igerdikleri kazanimlar1 sinif seviyesi ve 6gretim programi
bazinda igerik ve biligsel istem diizeyleri agisindan incelediginden, 6gretim prog-
raminin hazirlanma ya da glincellenme agamasinda program yapimcilarina rehber
olma gibi yonlendirici ve kritik bir rol tasimaktadir. Talim Terbiye Kurulu 6nder-
liginde, 6gretim programi yapimcilarina, programlar: gelistiren ve giincelleyen
yetkili kurullara; problem ¢6zebilme, is birligi halinde ¢alisabilme gibi 6zelliklere
sahip nitelikli bireylerin yetistirilmesinin birer 6nemli bilesenleri olan iist diizey
biligsel diizeylere (analiz, degerlendirme, yaratma) yonelik kazanimlara daha fazla
yer vermeleri tavsiye edilmektedir (Saglamoz ve Soysal, 2018). Son olarak simdiki
caligmada, cebirin dogasi, matematik 6grenimindeki yeri ve 6nemi ile farkli cebir
kazanimlari ve bu kazanimlarin farkl bilisel istem diizeylerini icermesi de dikkate
alinarak, matematik dgretim programlarinin Cebir Ogrenme Alaninda yer alan
kazanimlarin biligsel istem diizeyleri incelenmistir. Bu anlamda da simdiki ¢alis-
manin ilgili literatiire farkli bir bakis agis1 saglayabilecegi ve buradan elde edilecek
sonuglarin diger 6grenme alanlar1 (6rnegin, geometri, 6l¢me) icin de iyi bir zemin
olusturabilecegi diigiiniilmektedir. Bu baglamda simdiki ¢aligmada asagidaki alt
problemlere cevap aranmigtir:

1. 2005, 2009, 2013 ve 2018 ortaokul matematik dersi 6gretim programlarinin
6., 7. ve 8. sinif cebir 6grenme alanlarindaki kazanimlarin biligsel istem diizeyleri
nasildir?

2. 2005, 2009, 2013 ve 2018 ortaokul matematik dersi 6gretim programlarinin
6., 7. ve 8. sinif cebir 6grenme alanlarindaki kazanimlarin biligsel istem diizeyleri-
nin egilimi nasildir?

YONTEM

Bu béliim, aragtirma deseni, veri toplama araglari, verilerin analizi ve siireci ve
¢aligmanin giivenirligi alt basliklarini icermektedir.

Arastirma Deseni

Bu caligmada, nitel arastirma yontemlerinden dokiiman incelemesi yontemi
kullanilmistir. Dokiiman incelemesi, arastirilmasi amaglanan olgu veya olgulara
yonelik bilgi iceren yazili materyallerin analizini iceren bir veri toplama yontemi-
dir (Yaldirim ve $imgek, 2013). Bu kapsamda simdiki ¢aliymada, 2005, 2009, 2013
ve 2018 ortaokul matematik dersi 6gretim programlarinin cebir 6grenme alaninda
yer alan 6., 7. ve 8. sinif kazanimlarinin biligsel istem diizeyleri incelenmistir. 2005
ve 2009 matematik dersi 6gretim programlarinda 5. sinif ilkokul diizeyinde yer
aldig1 icin bu ¢alismaya dahil edilmemigtir.
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Veri Toplama Araclari

Aragtirmada amaglh 6rneklem yontemlerinden “6l¢iit 6rnekleme” yontemi kul-
lanilmugtir. Olgiit drnekleme yonteminin tasidig: temel fikir, daha énceden belir-
lenmis bir seri 6l¢iitii kargilayan biitiin durumlarin, arastirma siirecine dahil edil-
mesidir. Burada ifade edilen ol¢iit/ol¢iitler arastirmaci/arastirmacilar tarafindan
belirlenebilir (Creswell, 2012). Bu baglamda bu arastirmada, 6gretim programi ve
sinif olmak tizere iki temel ol¢iit belirlenmistir. Belirlenen bu temel dl¢iitler dog-
rultusunda, &ncelikle 2005, 2009, 2013 ve 2018 yillarinda giincellenen ilkégretim
Matematik Dersi Ogretim Programlarina gore hazirlanmus, cebir §grenme alanina
dair kazanimlar gsimdiki ¢aligmada ele alinmistir. Bu dogrultuda 6., 7. ve 8. simf
cebir 6grenme alaninda yer alan kazanimlarin hedefledigi biligsel istem diizeyleri-
ne iligkin 5 matematik egitimi uzmanindan gelen doniitler incelenmistir. Ayrica,
aragtirmada incelenen kazanimlar Tablo 1de sunulmustur.

Tablo 1. Aragtirma Kapsaminda Incelenen Cebir Ogrenme Alaninda Yer Alan
Kazanim Frekanslar1

Cebir Kazanimlari Baz Alman Ogretim Programi

Suuf Diizeyi 2005 2009 2013 2018
6. stmf 6 6 7 6
7. Suuf 13 10 8 10
8. Spuf 12 12 11 9

Rnaliz Cergevesi

Bu ¢aligmada kullanilan biligsel istem diizeyleri analiz ¢ercevesi, Quasar (Amp-
lifying Student Achievement and Reasoning) proje ¢alismasi sonucu ortaya ko-
nulmugstur (Stein ve Smith, 1998). Proje kapsaminda, matematik ders kitaplarinda
bulunan gérevlerin ve sinif uygulamalarinda kullanilan etkinliklerin incelenmesi
adina biligsel istem diizeylerine dair analiz ¢ergevesi olusturulmustur. Akabinde
analiz ¢ergevesi Stein vd. (2000) aragtirmacilari tarafindan glincellenmistir. Bu ger-
ceve, matematiksel olarak diisiinme diizeylerini kapsamakta ve bir matematiksel
soru/problemin ¢6ziim siirecinin tamamlanmasinda gerekli goriilen diisiinme dii-
zeyleri ve bicimlerini ifade etmektedir (Stein vd., 2000). Caligmada biligsel istem,
matematiksel gorevlerin (soru, problem vs.) tamamlanmasinda kullanilan diisiin-
me siirecinin tiirleri olarak siniflandirilmigtir (Stein vd., 2000). Matematiksel kav-
ramlarin, iliskilerin ve matematiksel yapilarin daha iyi anlagilmasinin st diizey bi-
ligsel istem gerektiren gorevlerle miimkiin olabilecegini savunan (Stein vd., 2000)
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caligmada, bilissel istem diizeyleri kendi igerisinde diisiik ve yiiksek olmak tizere
iki alt kategoriye ayrilmistir. Ezberleme ve iliskilendirmeye dayanmayan islemler
diizeyleri diisiik, iligkilendirmeye dayanan ve matematik yapma diizeyleri ise yiik-
sek bilissel istem diizeyi olarak ele alinmistir. ifade edilen biligsel istem diizeyleri
ile icerdikleri 6zellikler Tablo 2'de ve her bir bilissel istem diizeyine dair kazanim
ornekleri ise gerekeeleriyle Tablo 3’te sunulmugtur.

Verilerin Analizi ve Sireci

Bu ¢aligmadaki temel analiz birimi, cebir 6grenme alaninda yer alan kazanim-
lardir. Veriler, igerik analizi yontemi ile analiz edilmistir. Icerik analizi, aragtirmada
incelenen nitel verilerden sonug elde etmek amaciyla kullanilan analiz yontemle-
rinden biridir ve igerik analizinde, amag toplanan verileri agiklayabilecek kavram-
lara ve iligkilere ulasmaktir (Yildirim ve §imsek, 2013). Bu baglamda bu ¢aligmada,
analiz siireci 4 asamadan olusmaktadir (bkz. Sekil 1).

Ofreti
Im ngra'\'lla
FINIn Cepjp Og
ren

me Alan
Dikzeylerinip Betinl:‘da Yer Alan iggq,,
] I““istiklerinin ";ﬂlann ika
erilmes;

Sekil 1. Analiz siirecinin agamalar1

Analiz siirecinin ilk agamasinda, matematik 6gretim programlarinda yer alan
6, 7 ve 8. sinif cebir kazanimlarmin hedefledikleri biligsel istem diizeyleri, Stein
ve Smith’in (1998) tarafindan olusturulan ve daha sonra Stein vd. (2000)’in giin-
celledigi biligsel istem diizeyleri analiz ¢ergevesi kullanilarak analiz edilmistir. Bu
gerceve baglaminda, cebir kazanimlarinin ¢ikabilecekleri biligsel istem diizeyleri,
ezberleme (D-E), iliskilendirmeye dayanmayan iglemler (D-1), iliskilendirmeye
dayanan islemler (Y-I) ve matematik yapma (Y-M) seklinde kodlara ayrilmistir.

Analiz stirecinin ikinci agamasinda, kazanimlarin ¢ikabilecekleri bilisel istem
diizeylerinin belirlenmesi amaciyla, 2005, 2009, 2013 ve 2018 6gretim program-
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larinin 6, 7 ve 8. siuf cebir 6grenme alanina dair kazanimlar, alaninda uzman 5
aragtirmacitya gonderilerek, her bir uzman tarafindan kazanimlarin ¢ikabilecek-
leri biligsel istem diizeyleri gerekeeleriyle sunulmustur. Analiz siirecinin {i¢iin-
cii asamasinda, uzmanlardan gelen cevaplarin karsilastirilmasi yapilarak her bir
kazanimin ¢ikabilecegi en yiiksek biligsel istem diizeyi belirlenmigtir (bkz. Tablo
4). Uzmanlardan gelen kazanimlarin biligsel istem diizeylerinin belirlenmesi asa-
masinda, aragtirmaci ve 5 uzmanin kodlamalarina binaen, her bir kazanim i¢in
¢ogunlukla en az altida dortliik bir uzlasma diizeyi esas alinmistir. Kazanimlarin
sadece 3’11 hari¢ tamaminda en az altida dortliik bir uzlagiyla kazanimin ¢ikabile-
cegi en st biligsel istem diizeyi belirlenmistir. Diger ti¢ kazanimda ise altida tigliik
bir uzlast olusmustur. Arastirmaci bu durumu ikinci aragtirmaciyla miizakere ede-
rek kazanimlarin kodlama siirecini tamamlamistir. Ornegin, 2005 ve 2009 dgretim
programinda yer alan “6zel say1 6riintiilerinde sayilar arasindaki iliskileri agiklar”
kazanimi uzmanlar ve arastirmaci tarafindan altida ticlitkk oraninda iliskilendirme-
ye dayanan islemler diizeyinde (Y-I), altida iki oraninda matematik yapma (Y-M)
ve altida birlik oraninda iliskilendirmeye dayanmayan islemler diizeyinde (D-I)
kodlanmustir. Mevcut ¢alismadaki arastirmacilar, 6riintiiler arasindaki iliskinin
belirlenmesinin, iligkilerin kurulmas: ve bunun ifade edilmesinin ayrica biligsel
caba gerektirmesi ve orintilerin icerdigi coklu gosterimler arasindaki iligkilerin
belirlenmesini gerektirmesinden dolay: iliskilendirmeye dayanan islemler diize-
yine ¢ikabilecek bir kazanim olarak kodlanmasina karar vermislerdir. Analiz sii-
recinin son agamasinda, her bir kazanimin ¢ikabilecegi biligsel istem diizeyinin
belirlenmesinin ardindan, ilk olarak her bir 6gretim programinda 6, 7 ve 8 sinif
kazanimlarinin yer alma oranlari (6r; 2005 6gretim programinda 6.sinif kazanim-
larinin yer alma orani %19) belirlenmistir. Akabinde 6gretim programlarinin 6, 7
ve 8. siif seviyelerinde yer alan kazanimlarin, her bir biligsel istem diizeyine dair
frekanslar1 belirlenmistir (6r; 2009 ogretim programi 7.sinif seviyesinde, 3 tane
iliskilendirmeye dayanmayan islemler diizeyi ve 6 tane iligskilendirmeye dayayan
islemler diizeyi kazanimlarini icermektedir.) Son olarak, her bir 6gretim progra-
muinin toplamda igerdigi cebir kazanimlarinin, biligsel istem diizeylerine dair oran-
lar hesaplanmigtir (61; 2013 matematik dersi 6gretim programi toplamda %38 ora-
ninda iliskilendirmeye dayanmayan islemler diizeyinde kazanim icermektedir).
Ttim bu frekans ve oran belirleme islemlerinin ardindan genel durum Tablo 5'te
sunulmustur.
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Tablo 2. Bilissel istem Diizeyleri Analiz Cercevesi

Diisiik Diizey Istem Kodlar:

1.1. Onceden Ggrenilen bilgi, kural, formiil veya tanimlarin hatirlanmas

1.2. Coziim asamasinda uygulanacak bir yontem veya islem gerektirmediginden, bir

stmirliliklar: (eksiklikleri) inceleme

4.6. Fazladan bilissel caba gerektirmesi

N ~ . .
S y | yontem veya islemin kullamlmamas:
§ é 1.3. Onceden dgrenilen bilgi, kural, formiil veya tamimlarmn tekrari. Hatirlamlmas
S 'S | ve tekrarlanmas: gereken bilgiyle ne yapilmasinin istendigi ve ne olusturulacag: belli
§ 8 | olmast ve burada bir belirsizligin olmamasi
L‘S 1.4. Hatirlanilmas: ve tekrar edilmesi gereken bilgi, kural, formiil veya tammlarin
temelinde yatan anlamlarla iliskilendirmeyi gerektirecek bir durumun olmamas:
s = 2.1. Algoritmik islemler icermesi. Coziim siirecinde uygulanmas: gereken bir islem
SR vardir. Islemin kullaniminin acik¢a belirtilmesi, énceden yapilan egitimler ve uygu-
5 5 — | lamalardan veya gorevin bulundugu yerden anlasilmast durumu
—~
2§ & | 2.2 Gorevin tam olarak gerceklestirilebilmesi icin sinirly biligsel diisiinmenin gerekli
VR 3
£ S 2. | olmast
S XS
= L e 2.3. Ne yapilmasinin istendigi veya nasil yapilacagr konusunda kiigiik belirsizliklerin
§ g olmasi
f,‘ g 2.4. Matematiksel anlama ve diisiinmeyi gelistirmek yerine, tanim ve islemlerin uy-
IS gulanmasiyla dogru cevabin bulunmasina odaklanilmas:
Yiiksek Diizey Istem Kodlar:
& 3.1. Matematiksel kavramlarin ve fikirlerin derinlemesine anlamlandiriimasina im-
> g)\ kan vermesi
% S ”T\ 3.2. Kavramsal fikirler ile baglantilar kurduran genel islemleri takip edebilecek gizli
g 5 S | ya da agik yollar 5nermesi
~ 9
¢-‘§ § '§ 3.3. Coklu temsillerin kullamimas: (diyagram, grafik, manipiilatif, semboller, cebirsel
§ =z Ei vb) ve bu farkl temsiller arasinda iliskilerin kurulmasi
= =
7§“ S 3.4. Kavramsal fikirler ve altinda yatan nedenleri belirlemek igin bilissel ¢aba gos-
~ termeye yonlendirme
4.1. Algoritmalarla ¢oziilemeyen, agik yonergeleri olmayan karmagsik durumlari ve
= bunlarin diisiiniilmesi
V
X 4.2. Matematiksel kavramlar, siireglerin veya iliskilerin dogasini anlama
% g 4.3. Oz-ydnetme ve dz-diizenlemeyi icermesi
i o 4.4. Gegerli ve uygun bilgiye erisme ve bunlar: gorevler boyunca kullanma (arastirma
S Q je)
>~ 2 proje
?\{: S 4.5. Gorevleri analiz etme, verilen bir gorevdeki olasi ¢oziim ve stratejileri igerecek
S (-
N
2
=

4.7. Coziim siirecinin yapisinin tahmin edilemeyen yontem ve yollar icermesinden
dolay1, dgrencilerde zihinsel kargasa ve kaygiya neden olmasi
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Tablo 3. Uzmanlar Tarafindan Farkli Biligsel Istem Diizeylerinde Ele Alinan

Cebir Ogrenme Alaninda Yer Alan Kazanimlar

(cn)
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Calismanin Givenirligi

Nitel bir aragtirmada giivenirlik, elde edilen veriler ve ulagilan sonuglar verildi-
ginde mevcut arastirmacilar diginda bir bagkasinin da bu sonu¢lardan anlam ¢ika-
rabilmesiyle ilgilidir. Burada tizerinde durulmasi gereken nokta tekrar edilebilirlik
degil, sonuglarin verilerle tutarliliginin saglanmasidir (Merriam ve Tisdell, 2016).
Bu noktada mevcut ¢alismada giivenilirligi arttirmak igin akran degerlendirme-
si yontemi kullanilmistir. Akran degerlendirmesi, bulgulari gézden gegirmek igin
birden fazla uzmanin kullanilmasidir (Patton, 2015, s. 957). Analiz birimleri be-
lirlendikten sonra, 5 uzmanin, verilerin tamamini bagimsiz bir sekilde kodlamas:
ve sonrasinda da ilgili kodlarin, kodlayicilar aras1 giivenirligin belirlenmesi igin
karsilastirilmas: gerekmektedir (Huckin, 2004, s. 18). Kazanimlarin biligsel istem
diizeyinin belirlenmesinde uzmanlar arasindaki kodlama uyumu, bu iki kodlama
arasinda uyumlu olan kodlarin sayisinin uyumlu olan ve olmayanlarin sayilarinin
toplamina béliinerek ve sonrada 100 ile ¢arpilarak bulunmugtur. Bu hesaplamanin
sonucunda, %82 oraninda bir tutarlilik hesaplanmistir. Bu veriler, kategorilerin gii-
venilir sekilde olusturuldugunu gostermektedir (bkz. Miles ve Huberman, 2015).

Etik Kurul izin Bilgileri

Yapilan bu ¢alismada “Yitksekogretim Kurumlar: Bilimsel Arastirma ve Yayin
Etigi Yonergesi” kapsaminda uyulmasi belirtilen tiim kurallara uyulmustur.

Etik Degerlendirmeyi Yapan Kurul Adi: Mug Alparslan Universitesi
Etik Degerlendirme Kararinin Tarihi: 29.05.2020
Etik Degerlendirme Belgesi Say1 Numarasi: E.6003

Bu ¢alisma, birinci yazarin ikinci yazarin danismanliginda tamamladig dokto-
ra tezinden tretilmistir.

BULGULAR
Bulgular, aragtirma problemleri dogrultusunda sunulmustur.
Ogretim Programlarina iliskin Bulgular
Bu boliimde, tilkemizde 2005, 2009, 2013 ve 2018 dgretim programlarinin 6, 7
ve 8. sinuf diizeyleri i¢in cebir alt 6grenme alanina dair olusturulan kazanimlarin

Ogretim programlar1 boyunca durumlari ve bu kazanimlarin biligsel istem diizey-
leri incelenmistir.
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2005, 2009, 2013 ve 2018 Ogretim Programlarinin Cebir Ogrenme Alanin-
da Yer Alan Kazanimlarin Durumu ve Biligsel Istem Diizeyleri

Bu boliim 6gretim programlarinin cebir 6grenme alanima dair kazanimlarin
durumu ve biligsel istem diizeylerinin incelenmesini icermektedir.

Tablo 4. 2005, 2009, 2013 ve 2018 Ogretim Programlarinin Cebir Ogrenme
Alaninda Yer Alan Kazanimlarin Sinif Seviyesine Gére Hedefledigi En Ust Bilissel
Istem Diizeyi

Kazanumlar

Uzman Gériiglerine Gore Kazammun
Ogretim Programlarina Dayal
Hedefledigi En Ust
Biligsel Istem Diizeyi

2005 2009 2013 2018

6. Sumuf
Cebir
O grenme

*L5my orintiilerini modelleyerek bu driintiilerdek
iligkiyi harflerle ifade eder (2005 ve 2009 dgretim
program)

Y-M Y-M - -

1. Dogal sayilarin kendisiyle tekrarl carprmm tisli
nicelik olarak ifade eder ve dsli niceliklerin degerin
belirler (2005, 2009)

D-1 DI - -

1. Belirli durumlara uygun cebirsel ifadeyt yazar
(2005,2009).

2. Sdzel olarak verilen bir duruma uygun cebivsel ifade
ve vertlen bir cebirsel ifadeye uygun sozel bir durum
yazar (2013, 2018).

Y1 Y-1 Y-I Y-I

1. Egitligin korunumunu modelle gdsterir ve agklar
(2005, 2009).

2. Denklemlerde egithfin korunumu ilkesini anlar
(2013).

3. Esitligin korunumu ilkesini anlar (2018).

Y1 Y-1 Y1 Y-I

1. Denklemi agklar, problemlere uygun denklemlen
kurar (2005, 2009).

2. Gergek yagam durumlanna  uygum  birinc
deveceden bir bilinmeyenli denklemleri kurar (2013).
3. Birinci deveceden bir bilinmeyenli denklemi tanir
ve verilen gercek hayat durumlanng uygun birinc
dereceden bir bilinmeyenli denklem kurar (2018).

Y- Y1 Y-I Y-

1. Bininci dereceden bir bilinmeyenli denklemlen
gazer.

D-1 DI DI DI

1. Cebirsel ifadenin degerlerimi degiskenin alacag
farklt dogal sayt deferleri icin hesaplar (2013, 2018).

- - DI DI

1. Basit cebirsel ifadelerin anlamum agiklar (2013,
2018).

- - Y-I Y-1

1. Bir dogal say ile bir cebirsel ifadeyi carpar (2013).

- D1 -

1. Tam saytlanin kendileri ile tekrarh carpumin tisli
nicelik olarak ifade eder (2005, 2009).

1. 100un pozitif ve negatif kuvvetlerini kullamr
(2005).

1. Cok kiyik ve gok kiiciik pozitif smylart bilimsel
gdsterimle ifude eder (2003).

D-1

1. Aritmetik ve geometrik dizileri belivler, thiskilent
bulur, genigletir ve yeni diziler olugturur (2005).

2. Aritmetik dizilerin kuralm harfle ifade eder;
kurali harfle ifade edilen dizinin  istemilen
terimint bulur (2013).

Y-M - Y-1 -
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1. Ik cebirsel ifadeyt carpar (2005, 2009).
2. Cebirsel ifadeleri 013 . . . .
201:{]5.6 ifadelerin  qarpimum yapar (2013, Di D Di D
1. Cebirsel ifadelent sadelestirir (2005). D1 - - -
7. Sm"'f 1. Cebirsel ifadelerle toplama ve ¢ikarma iglemleri
Cebir g (2009, 2013, 2018), . D D4 D
Ogrenme
Alant 1. Birinci dereceden bir bilinmeyenli denklemlen D-f D-I D-I D-I
cozer.
1. Birinci deveceden bir bilinmeyenli denklem
Jeurmays gervektiven problemieri gozer (2013, 2018). - - y-i Y.i
1. Bir dogal saw ile bir cebirsel ifadeyi qarpar (2018) - - - D1

1. Denklemi problem cozmede kullamr (2005, 2009). Y1 ¥-1 - -

1. Tia degisken arasindaki dogrusal iligkiyi tablo ve
grafik kullanarak inceler, bir degigkenin digevine bagh
olarak nasil degigtigini aciklar (2005),

2. Aralaninda  dogrusal ilight  buluman ki
defiskenden bivinin  difering bagl olarak nasl v i
defigtigini tablo ve denklem ile ifade eder (2013,
2018).

1. Ikt boyutlu kartezyen koordinat sistemini agtklar ve

kullarr (2005, 2008).

*2, Koordinat sistemini dzellikleriyle fanmr ve spali Y- Y-I DI D1
ikililevi gdsteriv (2013, 2018).

1. Dogrusal denklemlerin grafigini cizer. Y1 Y-f Y-I Y-I
1. Dogrusal deviklemleri agiklar (2009). - Y-1 - -
1. Egitligin korunumu ilkesini anlar {2018). - - - Y-1

1. Esitlik ve egitsizlik arasmdaki iliskiyi agiklar ve
esitsizlik igceren problemlere wuygun matematik . .
climleleri yazar (2005, 2009), Y-1 Y-1 - -

1 Sadece toplama veya gkarma iglemint igeven birind
dereceden bir bilinmeyenli esifsizliklerin cozum
Ktimesini belirler ve say dofrusunda gasteriv (2005). Y1 - - -

1. Sayr drintiilerini modelleyerek bu drintilerdeki
iligkiyi harflerle ifade eder (2009).

2. Sayn Griintiilerinin kuralin harfle ifade eder, kuraly

harfle ifade edilen orintiniin istenilen tevimini bulur Y - ¥l

(2018).

*1. Ozel sayt drintilerinde sayilar  arasmdaki

iliskileri agiklar (2005, 2009) vi  vi ; .

1. (jzds;lik ile denklem arasindaki farke agklar v i Y-i _ _
(2005, 2008).

1. Ozdeglikleri modellerle aciklar. Y1 Y-1 Y1 Y-1

1. Cebirsel ifadeleri carpanlaring ayrir. D-1 D1 D D1
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1. Basit cebirsel ifadeleri anlar ve farkh bigcimlerde
yazar (2013, 2018).

1. Rasyonel cebirsel ifadeler ile islem yapar ve ifadeleri
sadelestirir (2005, 2003).

DI DI - -

1. Dogrunun egimini modelleri ile agklar (2005,
2009).
2. Dogrunun egimini modellerle agklar, dogrusal
8. Suuf denklemlert ve grafiklerini efimle ilishilendiriv
) (2013, 2018).
Cebir 7 Dogrunun efimi ile denklemi arasindaki iliskiyi
Ogrenme pelirler (2005, 2009).
Alam

Y-1 Y-1 Y-M Y-M

2. Dogrunun efimini modellerle aqklar, dogrusal

denklemleri ve grafiklevini egimle iliskilendivir (2013, Y1 Y1 YM Y-M
2018).
1. Bir bilinmeyenli vasyonel denklemleri gozer (2005, D DA ) )

2009).

1. Dogrusal denklem sistemlerini cebirsel yontemlerle
gozer (2005, 2009).

2. Iki bilinmeyenli dogrusal denklem sistemlerini  D-1 D1 D1
cozer (2013).

1. Dogrusal denklem sistemlerini grafikleri kullanarak
coizer (2005,2009).

2. Dogrusal denklem sistemlerinin goziimlent ile bu
denklemlere karmiik  gelen dogrulanin  grafikleri
arasmda ilighi kurar (2013).

1. Dogrusal iligki iceven gercek yagam durumlarng ait

tablo, grafik ve demklemi olugturur ve yorumlar
(2013, 2018). - - Y-M Y-M

DI DI Y1

1. Dogrusal denklemlerde bir degigkeni digeri
cinsinden diizenleyerek ifade eder (2013, 2018). _ B D D

1. Birinci dereceden bir bilinmeyenli egitsizliklerin
coziim kimesini belirler ve smpu dogrusunda
gosterir (2005, 2009).

2. Birinci dereceden bir bilinmeyenli esitsizlikleri
sayt dofrusunda gdsterir (2013, 2018).

1. Birinct dereceden biv bilinmeyenli esitsizlik igeven

ginlik yagam dwrumlaring  uygun matematik - - Y1 Y-

ctimleleri yazar (2013, 2018).

Y1 Y-I Y-1 Y-I

1. Iki bilinmeyenli dogrusal esitsizliklerin grafifini
cizer (2005, 2009). Y1 Y-1 - -

*Arastirmaci ve uzmanlar tarafindan kodlama siirecinde altida tigliik oraninda
uzlasi saglanan kazanim.

Diger kazanimlarin tamami en az %70’lik bir uzlasiyla belirtilen bilissel istem
diizeylerine gore kodlanmistir.
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Yukarida verilen Tablo 4’te 2005, 2009, 2013 ve 2018 yillarina ait 6gretim prog-
ramlarinda yer alan kazanimlar sinif diizeyine gore verilmistir. Yillara gore sirasty-
la her bir 6gretim programinda 31, 28, 26, 25 kazanim yer almaktadir. Toplamda
110 kazanimin oldugu Tablo 4 incelendiginde tiim 6gretim programlarinda yer
alan ortak kazanim sayisinin 13 (%12) oldugu belirlenmistir. Toplam kazanimlarin
7’sinin (%6) 6gretim programlarinin birinde yer aldig1 goriilmektedir. Yillara bagh
olarak 2005’ten gliniimiize kazanim sayisinda ve igerikte baz1 degisikliklerin oldu-
gu goriilmektedir. Kazanim sayisinin giiniimiize dogru azaldigi ve bazi kazanimla-
rin farkli sinif seviyelerine aktarildigi ya da nispeten kiigiik degisiklere ugradig an-
lagtimaktadir. Ornegin; “Say1 oriintiilerini modelleyerek bu &riintiilerdeki iligkiyi
harflerle ifade eder (2009)” kazanimi 2018 6gretim programinda “Say: oriintiileri-
nin kuralini harfle ifade eder, kurali harfle ifade edilen 6riintiiniin istenilen terimi-
ni bulur” seklinde verilmistir. Iki kazanim incelendiginde 2009 kazanimina “kurali
harfle ifade edilen 6riintiiniin istenilen terimini bulur” ifadesi eklenerek 2018 6¢-
retim programinda yer aldig1 gortilmektedir. Bu tarz temel igerigi degismeyecegi
sekilde baz1 diizenlemelerin yapildig1 kazanimlar, temelde benzer olduklar: i¢in
ilgili olduklar1 6gretim programlarimin belirtilmesi sartiyla bir arada verilmistir.

Kazanimlar acisindan benzerlik yasayan 6gretim programlarinin 2005, 2009
ve 2013, 2018 oldugu goriilmektedir. 2005 ve 2009 6gretim programlarinin igerik
acisindan cok fazla degisiklige ugramadig 2005 6gretim programinda yer alan 31
kazanimin %77 (24)’nin 2009 6gretim programinda da yer aldig: tespit edilmis-
tir. Benzer sekilde 2013 6gretim programinda yer alan 26 kazanimin %81 (22)nin
2018 6gretim programinda oldugu belirlenmistir.

2005, 2009, 2013 ve 2018 Ogretim Programlarimin Cebir Ogrenme
Alaninda Yer Alan Kazanimlarin Biligsel istem Diizeylerinin Egilimi

Bu boliimde 6gretim programlarinda yer alan kazanimlarin sinif seviyesine ve
Ogretim programina gore frekans ve biligsel istem durumlarinin nasil bir egilim
gosterdigi incelenmistir.
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Tablo 5. 2005, 2009, 2013 ve 2018 Ogretim Programlarinin Cebir Ogrenme
Alaninda Yer Alan Kazanimlarin Bilissel istem Diizey Frekanslarinin Egilimi

Yil Sumf Toplam Biligsel istem Diizeyi
Kazamm
Sayis1 . ]
D-E D-i v-i Y-M
65 6 (%19) 31 - 2 3 1
% 75 13 (%42) 1 5 6 1
85 12 (%39) - 5 7 -
%3 %39 %52 %6
65 6 (%21) 28 - 2 3 1
% 7.5 10 (%36) 1 3 6 N
85 12 (%43) - 5 7 -
%4 %35 %57 %4
65 7 (%27) 26 - 3 1 -
= 75 8 (%31) - 1 4 -
- 85 11(%42) - 3 5 3
%0 %38 %50 %12
65 6 (%24) 25 - 2 1 -
g 75 10 (%40) - 5 5 -
85 9 (%36) - 2 1 3
%0 %36 %52 %12

Yukarida verilen Tablo 5 incelendiginde cebir kazanimlarimin biligsel istem
durumlarinin 6gretim programi ve sinif seviyesine dayali olarak, frekans/yiizde
sikliklarinin verildigi goriilmektedir. Ogretim programlarinda yer alan kazanimla-
rin sinif seviyesi bazinda dagilimlari incelendiginde, 6. sinif kazanim oranlariin
diger sinif diizeylerine kiyasla en diisiik oranlara (sirasiyla, %19, %21, %27, %24)
sahip oldugu goériilmektedir. Diger sinif diizeyleri incelendiginde 7. sinif ve 8. sinif
kazanim oranlarinin sirasiyla en yiiksek 2005 ve 2009, en diisiik ise 2013 ve 2018
Ogretim programlarin da yer aldig1 goriilmektedir.
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& » o/

gilimlari (%)
b L Oy
[=J == ]

—
oo

2005 2009 B . 2013 2018
Yillara Gére Ogretim Programlari
D-E D1 Y-1 T-M

Yiizde Da,

Sekil 2. Cebir kazanimlarinin bilissel istem diizeyleri agisindan matematik
Ogretim programlarinda yer alma oranlari

Ogretim programlarinda yer alan kazanimlarin biligsel istem diizeyleri incelen-
diginde ise biitiin 6gretim programlarinda en az oranin ezberleme diizeyinde (D-
E), en yiiksek oranin ise iliskilendirmeye dayanan islemler diizeyinde (Y-) oldugu
tespit edilmistir. Matematik yapma diizeyinin (Y-M) biitiin 6gretim programlarin-
da en diisiik oranli ikinci istem diizeyi oldugu ve iliskilendirmeye dayanan islemler
diizeyi (Y-1) ile iligkilendirmeye dayanmayan islemler diizeyinden (D-I) dikkat ce-
kecek sekilde daha az orana sahip oldugu gériilmektedir. iliskilendirmeye dayan-
mayan islemler diizeyi (D-I) kazanimlarina genel olarak bakildiginda dikkat gekici
bir degisime ugramadig: (sirastyla, %39-%35-%38-%36), %35-%39 araliginda yer
aldig1 gortilmektedir. Diger acidan iligkilendirmeye dayanan islemler diizeyi ka-
zammlarinin (Y-I) genel olarak %50-%57 araliginda oldugu ve matematik yapma
diizeyi kazanimlarinin (Y-M) oraninda (sirasiyla, %6-%4-%12-%12) giiniimiize
dogru artis oldugu belirlenmigtir.

Frekans Dagilimi
[ R o N VS R =N

2005 2009 . i 2013 2018
Yillara Gére Ogretim Programlari
D-E D-I Y-1 Y-M

Sekil 3. 6. Sinif cebir kazanimlarimin biligsel istem diizeyleri agisindan mate-
matik 6gretim programlarinda yer alma frekanslar

Ogretim programlarina gore 6. sinif diizeyi agisindan kazanimlarin yer alma
frekanslar1 incelendiginde; ezberleme diizeyindeki (D-E) kazanimlara hi¢ yer ve-
rilmedigi goriilmektedir. 6. smifta iligskilendirmeye dayanmayan islemler diizeyi
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(D-1) kazanim frekanslarinda 6gretim programlarina gére nerdeyse degisikligin
olmadig (sirastyla her bir 6gretim programu icin frekanslar, 2-2-3-2) belirlenmis-
tir. Diger acidan 6.sinif iligkilendirmeye dayanan islemler diizeyi kazanimlarinin
(Y-1) genel olarak 3-4 frekansinda oldugu ve matematik yapma diizeyi kazanimla-
ria (Y-M) (strastyla her bir 6gretim programu icin frekanslar, 1-1-0-0) giiniimiize
dogru tamamen yer verilmedigi belirlenmistir.

[= N -]

e

(&)

Frekans Dagilimi

2005 2009 B . 2013 2018
Yillara Gére Ogretim Programlari
D-E D-1 Y-1 Y-M

Sekil 4. 7. Sinif cebir kazanimlarimin bilissel istem diizeyleri agisindan mate-
matik 6gretim programlarinda yer alma frekanslar

Ogretim programlarina gore 7. simif sinif diizeyi agisindan cebir kazanimlarin
yer alma frekanslari incelendiginde; ezberleme diizeyindeki (D-E) kazanimlara 7.
sinif seviyesinde ¢ok az ya da hig yer verilmedigi (sirasiyla her bir 6gretim progra-
mu igin frekanslar, 1-1-0-0) goriilmektedir. 7. simifta iligkilendirmeye dayanmayan
islemler diizeyi (D-1) kazanimlarinin égretim programlarina gore cogunlukla 4-5
frekansinda oldugu (sirasiyla her bir 6gretim programa igin frekanslar, 5-3-4-5) be-
lirlenmistir. Diger agidan iligkilendirmeye dayanan islemler diizeyi kazanimlarinin
(Y-1) 2005, 2009 6gretim programlarinda en yiiksek frekansta yer aldig1 (sirasiy-
la her bir 6gretim programu igin frekanslar, 6-6-4-5) ve matematik yapma diizeyi
kazanimlarma (Y-M) (sirastyla her bir 6gretim programu icin frekanslar, 1-0-0-0)
2005 sonrasi tamamen yer verilmedigi belirlenmistir.

oo

Lo =

Frekans Dagilimu
]

2005 2000 . . 2013 2018
Yillara Gére Ogretim Programlari
D-E D-1 Y-1 Y-M

Sekil 5. 8. Smif cebir kazanimlarinin biligsel istem diizeyleri acisindan mate-
matik 6gretim programlarinda yer alma frekanslari
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Ogretim programlarina gore 8. sinif diizeyi agisindan kazanimlarin yer alma
frekanslari incelendiginde; ezberleme diizeyindeki (D-E) kazanimlara 8. sinif sevi-
yesinde yer verilmedigi goriilmektedir. iligkilendirmeye dayanmayan islemler dii-
zeyi (D-I) kazanim frekanslarinda 2009 6gretim programi sonrasinda daha diisitk
frekanslarda verildigi (sirastyla her bir 6gretim programu icin frekanslar, 5-5-3-2)
belirlenmistir. Diger agidan iliskilendirmeye dayanan islemler diizeyi kazanimlari-
nin (Y-1) 2005, 2009 6gretim programlarinda en yiiksek frekansta yer aldig (sira-
styla her bir 6gretim programu i¢in frekanslar, 7-7-5-4) ve matematik yapma diizeyi
kazanimlarimin (Y-M) (sirastyla her bir 6gretim programu i¢in frekanslar, 0-0-0-3)
2013 sonrast yer aldig1 belirlenmistir.

TARTISMA

Bu ¢alismada, matematik 6gretim programlarinin 6, 7 ve 8. sinif seviyesindeki
cebir 6grenme alaninda yer alan cebir kazanimlarinin biligsel istem diizeyleri in-
celenmigstir. Calismada yapilan analiz sonuglarina dayali olarak tartisma kismi iki
alt baglik altinda sunulmustur: kazanimlarin durumu ve biligsel istem diizeyleri
ila kazanimlarin bilisel istem diizeylerinin sinif ve 6gretim programi baglaminda
egilimi.

Kazanimlarin Durumu ve Biligsel istem Diizeyleri

Kazanimlarin biligsel istem durumlarinin 6gretim programi ve sinif seviyesi-
ne dayali olarak, frekans/yiizde durumlar1 degerlendirildiginde 6. sinif kazanim
oranlarinin diger siif diizeylerine kiyasla en diisiik oranlara (%19, %21, %27,
%24) sahip oldugu goériilmektedir. Bu durumun, 6. sinifin ortaokul seviyesinin ilk
agamasi olarak goriuldiigii ve bu sinif seviyesinde yogun bir programin olmasinin
istenmemesinden kaynakli olabilecegi sdylenebilir. Diger agidan 2005 ve 2009 6¢-
retim programlarinin uygulandig: donemlerde cebir 6gretiminin 6. siif diizeyin-
de verildigi goz 6niine alindiginda, 6. sinif giris siirecinden 8. sinif diizeyine dogru
gitgide artan kazanimlarla verilmeye caligilmas: amaglanmis olabilir. Diger sinif
diizeyleri incelendiginde 7. sinif ve 8. sinif kazanim oranlarinin sirasiyla en yiik-
sek 2005 ve 2009, en diisiik ise 2013 ve 2018 ogretim programlarin da yer aldig
goriilmektedir. Bu durumun, 6grenci merkezli yaklagimlara geciste 2005 ve 2009
Ogretim programlarinin glincellenmesi ve muhakeme, analiz, yorumlama, mate-
matiksel iligkilendirme gibi matematiksel becerilerin gelisiminin amag¢lanmasina
st diizeyde bir 6nem verilmesinin bir neticesi oldugu soylenebilir. Diger 6gre-
tim programlarinda da bu beceriler 6nem arz etmekte fakat 2005 ve 2009 6gretim
programlarinin ilk giincellenen 6gretim programlari olmasi bakimindan, gerek
Ogretim programlarinda yer verilen vurgular, gerek 6grenci merkezli yaklagima
uygun etkinlik 6rnekleri ve materyaller gibi detayli bir 6gretim yaklagimini icer-
meleri ayrica dikkat cekmektedir. Diger agidan kazanimlarin iligskilendirmeye da-
yanmayan islemler diizeyi (D-1) ve iliskilendirmeye dayanan islemler diizeyinde
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(Y-1) daha fazla yer aldiklar1 gériilmektedir. Bu durum 2005 dgretim programina
gore 6, 7 ve 8. siif cebir kazanimlarinin bilissel istem durumlarini inceleyen ¢a-
lisma sonuglarryla uyumludur. Nitekim bir ¢aligmada, anlama ve uygulama yapma
diizeylerinin agirlikli oldugu belirlenmistir (Bekdemir ve Selim, 2008). Bir diger
2017 dgretim programina gore matematik kazanimlarini ele alan aragtirmada (Ce-
lik vd., 2018), cebir kazanimlarinin toplamda %80 oraninda anlama ve uygulama
basamaklarinda oldugu tespit edilmistir. Dolayisiyla bir ¢ok ¢alismada benzer du-
rumlarin ortaya ¢ikmas: dikkat ¢ekicidir.

6. sinif diizeyinde yer alan kazanimlar incelendiginde kazanimlarin en az yari-
stnin iliskilendirmeye dayanan islemler diizeyi (Y-I) olarak belirlendigi goriilmek-
tedir (bkz. Tablo 5). Bu baglamda 6. sinif ders kitaplarinda yer alan gérevlerin bilis-
sel istem durumlarinin, kazanimlarin ¢ikabilecegi en st biligsel istem diizeyleriyle
paralel olacak sekilde yer alabilecegi séylenebilir. Buna paralel olarak, 6gretim
programlarinin 6. sinif diizeyinde yer alan kazanimlari incelendiginde ise matema-
tik yapma diizeyinde kazanimlarin sayisinin 3. sirada oldugu gortilmektedir (bkz.
Tablo 5). Dolayisiyla ders kitaplarinda bulunan gorevlerin bilissel istem diizeyinin,
kazanimlarin biligsel istem diizeyiyle uyum gosterebilecegi diistiniildigiinde, kaza-
nimlarin 6gretim faaliyetleri tizerindeki etkisi yeniden diistiniilmelidir. Diger aci-
dan 6gretim programinda (MEB, 2005) bahsedilen; matematiksel kavram ve islem
bilgilerinin gelistirilmesinin yani sira, yorumlama, problem ¢6zebilme, muhakeme
etme, akil yiirtitme ve iliski kurabilme gibi becerilerin kazandirilmasinda, 6gretim
programlarinda yiiksek diizey biligsel istem diizeyinde kazanimlara yer verilmesi-
nin etki edebilecegi sdylenebilir.

Ogretim programlarinin 7. sinif diizeyinde yer alan kazanimlarina bakildigin-
da, iligkilendirmeye dayanan islemler diizeyi (Y-I) kazanimlarinin en yiiksek ya da
iliskilendirmeye dayanmayan iglemler diizeyi (D-I) ile esit sayida yer aldig1 (bkz.
Tablo 5) belirlenmistir. 2005 ¢gretim programinda yer alan 7. sinif kazanimlar
incelendiginde, 6 tane diisiik bilissel istem diizeyinde, 7 tane yiiksek biligsel istem
diizeyinde kazanimin yer aldig1 ortaya konulmustur. Kazanimlarin biligsel istem
durumlar1 géz 6niine alindiginda, bu 6gretim programina gore yazilan ders ki-
taplarinin igerdikleri matematisel gorevlerin biligsel istem durumlarinin benzer
durumu yansitmasi sasirtict olmayabilir. 2013 6gretim programindaki kazanim-
lar1, PISA biligsel istem diizeylerine gore inceleyen caligmada da (Iseri, 2017) ka-
zanimlarin bilme, kavrama ve uygulama diizeylerinde yogunlastig1 belirtilmistir.
Diger agidan, 2009 6gretim programinda yer alan 7. sinif kazanimlarinin biligsel
istem diizey frekanslarina (1-3-6-0) bakildiginda, en fazla iliskilendirmeye daya-
nan iglemler diizeyi (Y-1) kazanimlarina yer verildigi goriilmektedir. Bu durumun
2009 6gretim programinin benimsedigi yaklasimlardan o6tiirii oldugu sdylenebilir.
Diger agidan 2013 ve 2018 6gretim programindaki 7. sinif kazanimlarinin biligsel
istem diizeyi frekanslar1 [sirasiyla iki 6gretim programinda her bir biligsel talep
diizeyi icin frekanslar, (0-4-4-0), (0-5-5-0)] incelendiginde, ezberleme ve mate-

https://doi.org/10.7822/omuefd.1073649 d



Ortaokul Matematik Dersi Ogretim Programlari Cebir Ogrenme Alanindaki ...

matik yapma diizeyinde kazanimlara yer verilmemesi dikkat cekmektedir. Mevcut
caligmanin sonuglarina paralel olacak sekilde, 2013 matematik 6gretim programi
kazanimlarimin incelendigi ¢calismada, kazanimlar biligsel siire¢ boyutu agisindan
incelenmis ve bilissel siire¢ boyutunun st basamaklarinda yer alan kazanimlarin
diger basamaklara gore az oldugu tespit edilmistir (Kablan vd., 2013).Diger bir
acidan mevcut bulgular, 6gretim programindaki kazanimlarin, genelleme yapma,
muhakeme etme, kesfetme, cebirsel iligkiler kurma gibi iist diizey cebirsel diisiin-
me becerilerini gelistirmede eksik kaldigin1 gostermektedir. Ogretim programla-
rinin yiiksek seviyede biligsel istem diizeyiyle mesgul etmeyi amaglamasinin, 6g-
rencilerin; matematiksel siire¢ ve kavramlarin dogasini anlamlandirmalar1 ve bu
anlamlandirma araciligiyla daha derin ve yaratici diisiitnmelerini gelistirilebilecek-
leri (Stein vd., 2000) disiiniildigiinde kazanimlarin biligsel istem durumlarinin
yeniden gozden gegirilmesi faydal olabilir.

2005 ve 2009 6gretim programlarinin 8. sinif kazanimlarina bakildiginda daha
¢ok yiiksek biligsel istem diizeyinde (sirasiyla, 0-5-7-0) olduklar1 ve diger sinif se-
viyelerine benzer sekilde, ezberleme ve matematik yapma diizeylerinde kazanim
icermedikleri gorillmektedir. Diger agidan 2013 ve 2018 6gretim programlarindaki
8. sinif kazanimlarinin bilissel istem durumu incelendiginde [sirastyla iki 6gretim
programinda her bir bilissel talep diizeyi igin frekanslar (0-3-5-3), (0-2-4-3)] ¢o-
gunlukla iligkilendirmeye dayanan islemler diizeyi (Y-I) ve matematik yapma (Y-
M) diizeyinde kazanimlar olduklar: belirlenmistir.

Kazanimlarin Biligsel istem Diizeylerinin Sinif ve Ogretim Programi Bag-
laminda EGilimi

Ogretim programlarinda 6. sinif cebir 6grenme alaninda yer alan kazanimlar
Ogretim programlar1 bazinda analiz edildiginde, iliskilendirmeye dayanmayan
islemler diizeyi (D-I) kazanimlarin sayisinda dikkat ¢eken bir degisikligin oldu-
gu sOylenemez (sirasiyla her bir 6gretim programu igin frekanslar, 2-2-3-2). Di-
ger agidan 2013 ve 2018 6gretim programlarinda yer alan 6. sinif kazanimlarinin
cikabilecekleri biligsel istem diizeyleri incelendiginde, ezberleme ve matematik
yapma bilissel istem diizeyinde kazanimin yer almamasi, dikkat ¢eken bir diger
durumdur. Diger agidan 6.sinif iliskilendirmeye dayanan islemler diizeyi kazanim-
larinin (Y-1) genel olarak 3-4 frekansinda oldugu ve matematik yapma diizeyi ka-
zanimlarina (Y-M) (sirastyla her bir 6gretim programu i¢in frekanslar, 1-1-0-0) ise
giiniimiize dogru tamamen yer verilmedigi belirlenmistir. Dolayisiyla bu durum,
6gretim programlarindaki kazanimlardan etkilenebilecek ders kitaplarindaki gé-
revlerin bilissel istem diizey oranlarinin, kazanimlara dogrudan bagl olabilecegini
de gosterebilir. Bu durum 6. sinif matematik 6gretim programlarina, matematik
yapma diizeyinde kazanimin eklenmesi, ders kitaplar1 aracilifiyla 6grencilerin
yiiksek diizey biligsel istem diizeyine sahip gorevlerle meggul olmasi agisindan fay-
dal1 olabilir.
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Ogretim programlarina gore 7. sinif diizeyi cebir kazanimlarinin biligsel istem
diizeyi frekanslar1 incelendiginde; ezberleme diizeyindeki (D-E) kazanimlara 7.
sinif seviyesinde ¢ok az ya da hig yer verilmedigi (sirasiyla her bir 6gretim progra-
mu i¢in frekanslar, 1-1-0-0) gortilmektedir. 7. sinifta iligkilendirmeye dayanmayan
islemler diizeyi (D-1) kazanimlarinin égretim programlarina gore cogunlukla 4-5
frekansinda oldugu (sirasiyla her bir 6gretim programu i¢in frekanslar, 5-3-4-5)
belirlenmistir. Benzer sekilde, 7. sinif kazanimlarinin uygulama diizeyinde yogun-
lagtigini tespit eden calisma sonuglar1 (Incikabi vd., 2016) elde edilmistir. Diger
agidan iligkilendirmeye dayanan islemler diizeyi kazanimlarinin (Y-1) 2005, 2009
Ogretim programlarinda en yiiksek frekansta yer aldig (sirasiyla her bir 6gretim
programu icin frekanslar, 6-6-4-5) ve matematik yapma diizeyi kazanimlarina (Y-
M) (sirastyla her bir 6gretim programu i¢in frekanslar, 1-0-0-0) 2005 sonras: tama-
men yer verilmedigi belirlenmistir. Buradaki 2009 sonras: matematik yapma diize-
yinde kazanim sayisinin azaltilmasinin, yapilan akademik ¢aligmalar ve 6gretmen
goriismeleri sonucu, olduke¢a dolu oldugu diistiniilen 6gretim programinin, daha
az ve 0z bilgi vermesi amaciyla igeriginin sadelestirilmesinin (Egitim Bilisim Ag1
[EBA], 2013) bir neticesi oldugu soylenebilir.

Ogretim programlarina gore 8. sinif diizeyi agisindan kazanimlarin biligsel is-
tem diizeyi frekanslari incelendiginde; ezberleme diizeyindeki (D-E) kazanimlara
yer verilmedigi goriillmektedir. {liskilendirmeye dayanmayan iglemler diizeyi (D-1)
kazanim frekanslarinda 2009 6gretim programi sonrasinda daha disiik frekans-
larda yer verildigi (sirasiyla her bir 6gretim programi igin frekanslar, 5-5-3-2) ve
iliskilendirmeye dayanan islemler diizeyi kazanimlarinin (Y-I) 2005, 2009 6gretim
programlarinda en yiiksek frekansta yer aldig: (sirastyla her bir 6gretim progra-
mu igin frekanslar, 7-7-5-4) goriilmektedir. Benzer sekilde 2005 ve 2013 6gretim
programlarindaki kazanimlarin durumunu inceleyen ¢alismada (Danigman ve Ka-
radag, 2015) 2009 sonrasi gretim programlarinda sadelegtirmelere gidildigi belir-
lenmistir. Dolayistyla 6grencileri, ezbere yonlendiren yogun igerikli dersler yerine,
kavramsal anlamanin merkeze alindig1, kavramlar arasindaki iligkilerin incelendi-
¢i matematik derslerinin 6gretim siirecinde yer almasi 6nemli olmaktadir (Baki,
2008; Van de Walle, Karp, Bay-Williams, Wray ve Brown, 2019). Diger bir deyisle,
egitim-6gretim siirecinde amagclanan matematiksel diigiinme becerilerini gelistir-
mede basar1 gosteremeyen 6gretim programlarinin (Berberoglu, Arikan, Demir-
tasly, Is Giizel ve Ozgen Tuncer, 2009) kazanim frekanslar1 azaltilarak, dgrencilerin
bilgilerini yapilandirmalarina ve st diizey diisiinme becerilerinin gelisimine ve
insa siireglerine daha fazla imkén taninacag séylenemez.

ILERI ARASTIRMALAR ICiN ONERILER

Simdiki ¢alismalarin bulgular: dikkate alindiginda; matematik 6gretim progra-
mu1 hazirlayicilarinin, programlardaki kazanimlarin biligsel istem diizeylerini (her
sinif diizeyi icin de) dengeli olacak bicimde programa yansitmalar1 ve bilissel is-
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tem diizeyi yiiksek kazanimlara sadece 8. sinif yerine diger sinif diizeylerinde de
yer vermeleri burada onerilebilir. Ayrica, ilkokul ve lise matematik dersi 6gretim
programlarinin cebir ve diger 6grenme alanlarindaki kazanimlarin bilissel istem
diizeylerinin belirlenmesi de burada ileri arastirmalar icin 6nerilebilir. Bu baglam-
da simdiki ¢aligmanin, bu tiir ileri aragtirmalar i¢in iyi bir zemin olusturabilecegi
ve sonuglarinin da bu tiir ileri aragtirmalarin sonuglariyla kargilastirma yapma im-
kéni sunabilecegi de diisiiniilmektedir.

TESEKKUR VE AGIKLAMALAR

Bu ¢alismanin analiz siirecine katk: saglayan matematik egitimi uzmanlarina
tesekkiir ederiz.

Cikar Catigmasi

Makalenin yazarlar1 arasinda, ¢alisma kapsaminda herhangi bir kisisel ve fi-
nansal ¢ikar catigmasi bulunmamaktadir.

Yazar Katkis1
Katki Diizeyi: 1.Yazar: %60- 2. Yazar: %40
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TRENDS IN THE COGNITIVE DEMAND LEVELS OF THE ATTAINMENTS OF ALGEBRA
LEARNING DOMAIN IN THE MIDDLE SCHOOL MATHEMATICS CURRICULUM

ABSTRACT:

The purpose of this study using the document analysis method is to study the trends in
the cognitive demand levels of the attainments in the algebra learning domain of midd-
le school mathematics course curriculums. In this sense, in the current study, the atta-
inments of the algebra learning domain in the Grades 6-8 of four middle school mathe-
matics curricula developed in 2005, 2009, 2013, and 2018 were analyzed according to
content analysis by researchers and mathematics education experts. The analysis results
have pointed out that the attainments in the algebra learning domain vary according to
the curriculum and grade level of cognitive demands. Also, some suggestions have also
been made for further research based on the results.

Keywords: Algebra Learning Domain, Attainment, Cognitive Demand Level, Grade Le-
vel, Middle School Mathematics Curriculum.

ek

ORTAOKUL MATEMATIK DERSI OGRETIM PROGRAMLARI CEBIR OGRENME
ALANINDAKI KAZANIMLARIN BILISSEL ISTEM DUZEYLERINDEKI EGILIMLER

0z

Dokiiman incelemesi yontemi kullanilarak yapilan bu ¢aligmanin amaci, ortaokul
matematik dersi 6gretim programlarinin cebir 6grenme alanindaki kazanimlarin bilig-
sel istem diizeylerindeki egilimleri incelemektir. Bu baglamda simdiki ¢alismada, 2005,
2009, 2013 ve 2018 yillarinda gelistirilen 4 ortaokul matematik 6gretim programinin
6, 7 ve 8. sinif diizeylerindeki cebir 6grenme alanina ait kazanimlar, aragtirmacilar ve
matematik egitimi uzmanlar: tarafindan igerik analizine gore analiz edilmistir. Analiz
sonuglary; cebir 6grenme alanindaki kazanimlarin biligsel istem diizeylerinin 6gretim
programina ve sinif diizeyine gore farklilastigini ortaya koymustur. Ayrica, aragtirma
sonuglarina dayali olarak ileri arastirmalar i¢in bazi 6neriler de yapilmuistir.

Anabhtar Sozciikler: Biligsel Istem Diizeyi, Cebir Ogrenme Alani, Kazanim, Ortaokul
Matematik Ogretim Programi, Sinif Diizeyi.
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INTRODUCTION

Curriculums are plans that include the learning experiences that students en-
counter during the education process, and that serve as a guide and help organize
these experiences (Oliva, 2009). On the other hand, curriculums can be considered
the most important component of educational programs since the course topics
that are intended to be taught in educational processes are organized by conside-
ring the time and process contexts in accordance with the goals of the educational
program (Kiigiikahmet, 2009; Varis, 1998). Specifically, mathematics curriculums
are expressed as plans designed to plan the experiences that students will gain and
to achieve the mathematics goals determined in addition to the real experiences
(Remillard & Heck, 2014). In this context, when the developments and factors such
as the speed of scientific and technological developments, the diversity and ease of
access to information in order to meet the requirements of the 21st century and
the 4th Industrial Revolution are considered, it becomes clear that it is a necessity
to update the curriculum in the process for reasons such as meeting the needs of
the new age, eliminating the possible deficiencies of the programs in practice and
being successful in international comparative exams (for example, Program for In-
ternational Student Assessment [PISA] and Trends in International Mathematics
and Science Study [TIMSS]). In this context, in the 2000s, mathematics teaching
programs in Turkey were updated by focusing on student-centered approaches in
2005, 2009, 2013, and 2018. For example, in 2005 and 2009 mathematics curricu-
lums (Ministry of Education of Turkey [in Turkish: MEB], 2005; 2009), instead of
presenting mathematical concepts directly, concepts and the relationships between
these concepts were centered and it was focused on the development of operati-
onal skills as well as conceptual learning. In addition, attention was drawn to the
fact that students should be active in the learning environment and processes of
mathematics, and special emphasis was placed on developing mathematical pro-
cess skills such as reasoning, communication, connections, and problem-solving
in these programs. A similar approach was adopted in the 2013 and 2018 (MEB,
2013; 2018) mathematics curricula. It was emphasized that students should gain
the mathematical knowledge, skills, and behaviors that they may need throughout
their lives. In addition, it was stated that students are the subjects of their own le-
arning processes, and it was also recommended to reveal different representations
of mathematical concepts and the relationships between these representations by
using information and communication technologies.

Curriculum, Attainment, and Cognitive Demand

Curriculums are built on some basic elements such as attainment, learning pro-
cess, content, and assessment and evaluation (Ornstein & Hunkins, 2009). The tea-
ching process, which is among these elements, covers the dimensions of educatio-
nal planning, implementation, and assessment and is defined as a process built on
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attainments (Russell & Airasian, 2012). In this context, it has been stated that the
attainments of different learning domains should be brought together, and textbo-
oks, activities, and other teaching materials should be prepared by taking pre-lear-
ning into account in the curriculum (see MEB, 2009). Therefore, it can be said that
attainments are a fundamental factor affecting many teaching activities, such as the
preparation of textbooks and the structure of classroom practices. In this context, it
is important to determine what the attainment expression means in the programs
and for what purpose it is used here. So, in general terms, attainments can be defi-
ned as all the cognitive, affective, and psychomotor skills that individuals/students
are expected to gain (Erdogan, 2020; Krathwohl, 1964). In addition, attainments
can also be considered as the behaviors intended to be gained by individuals/stu-
dents through planned and organized life experiences (see Ertiirk, 1998), the ne-
cessary points/subjects of teaching (Kraiger, Ford,& Salas, 1993; Malan, 2000), the
principles that make the planning, implementation and evaluation processes and
steps of the teaching applicable (King and Evans, 1991; Ayvaci & Er Nas, 2009), and
the elements that guide the learning-teaching activities (Gagne, 1984; Turan et al.,
2010). In this context, attainments can be considered as the smallest units contai-
ning tthe prominent features of curriculums. On the other hand, cognitive demand
can be defined as a structure used to assess classroom activities, assessment mate-
rials, and tasks in textbooks in terms of cognitive processes (Hadar & Ruby, 2019).
Stein, Smith, Henningsen, and Silver (2000) classified cognitive demand levels are:
memorization, procedures without connections, procedures with connections, and
doing mathematics. Considering these cognitive demand levels; it can be said that
memorization requires only remembering information without any operations,
the procedures without connections that are not based on relation include the app-
lication of mathematical rules and algorithms, the procedures with connections
are based on conceptual understanding, mathematical relationships and different
representations are at the forefront, and finally, the doing mathematics is related to
tasks that have a complex structure and require more cognitive effort.

Some Studies on Cognitive Demand Levels of the Attainments

When we look at the studies related to attainments, it is seen that research is
carried out on various subjects such as the comparison of the attainments included
in one or two curricula (Danigman & Karadag, 2015), the accessibility of the atta-
inments (Dikkartin Ovez & Mert Uyangdr, 2012) and the qualifications that the at-
tainments should have (Iseri, 2019). For example, Dikkartin et al. (2012) examined
the attainability of algebra attainments and the pattern between the attainments. In
the study, it was found that the teaching process is not at the desired level to ensure
the attainability of attainments. On the other hand, considering the studies exami-
ning the cognitive demand levels of the attainments in the curriculums, it is seen
that the studies mostly aim to determine the cognitive demand levels of the attain-
ments in a curriculum (Celik, Kul & Uzun, 2018; Incikabi, Ayanoglu, Aliustaoglu,
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Tekin & Mercimek, 2016: Kablan, Baran & Hazer, 2013). In this context, when
we look at the studies on the cognitive level, the 2013 middle school mathematics
(Grades 5-8) curriculum was examined according to the cognitive domains and
sub-dimensions included in the TIMSS 2015 mathematics framework. The findin-
gs of the research show that the cognitive status of the achievements in the curri-
culum varies according to the grade level, and the cognitive domain of “knowing”
is at a high level in Grade 5 attainments (incikabu et al., 2016). On the other hand,
in another study examining the algebra learning domain attainments in Grades
6-8 in the 2005 mathematics curriculum, it was found that the comprehension
and application levels were predominant in terms of cognitive process dimension
(Bekdemir & Selim, 2008). In addition, in a study in which the attainments in the
2013 middle school mathematics curriculum was examined according to Bloom's
Taxonomy, it was determined that the number of attainments in the evaluation and
creation step was less than the number of attainments in the other dimensions of
the taxonomy (see Kaplan et al., 2013).

The Purpose and Importance of the Study

The aim of this study is to determine the cognitive demand levels of the attain-
ments in the algebra learning domain of the secondary school mathematics course
(Grades 6- 8) curriculum according to the programs and grade levels. Although
the standards and priorities of countries in many domains change according to the
rapid developments and needs of the modern-day, curricula, the purpose of the
curriculum, how teaching is done in the classroom, and what is taught to students
always maintain their priority and importance (Houang & Schmidt, 2008). In this
context, the attainment, which is the cornerstone of teaching and determined in
the curriculum, is considered as the steps that define the process that must be ex-
perienced while learning the units (Ragan & McAulay, 1964; as cited in Ata, 2009).
In curricula, attainments are the elements that shape the subjects, the subjects are
the elements that shape the units, and the units are the elements that shape the
learning domains. Therefore, attainments are considered as the most basic element
of the mathematics course curriculum and are examined from different angles. It is
thought that the source of the main problems in the education/training process can
be found in this way. Looking at the studies on attainments, it is thought that it will
be useful to determine the levels of cognitive demand by classifying attainments
in terms of the efficiency of organizing course content and mathematics learning/
teaching processes. Because it has a critical role in terms of ensuring that the cog-
nitive levels targeted by the attainments in our curriculum are compatible with the
level in international exams, to achieve the desired success and to allow compari-
sons to be made at the international level. As a matter of fact, the desired goal has
not been reached in terms of mathematics in PISA and TIMMS, which are among
the international exams (Tas, Arici, Ozarkan, Ozgiirliik, 2016; Yiicel, Karadag &
Turan, 2013). It can be said that this is due to the fact that PISA includes high-level
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questions such as analysis and synthesis (Organisation for Economic Co-operation
and Development [OECD], 2012). Therefore, it is thought that determining the
cognitive demand levels of the attainments in the mathematics curriculum and
comparing them with the cognitive demand levels in international exams will also
benefit in-class practices (Celik et al., 2018). In addition, it has been found that
countries with textbooks that are created based on the attainments in curriculums
and training programs and are compatible with the content of international exams
are more successful (Tornroos, 2005).

On the other hand, it is thought that it would be beneficial to carry out studies
on determining the extent to which the attainments in the curriculum encourage
students to use logic and reason and to include the attainments that will provide
students with a critical perspective when foreseen (Tasyaran, 2019). In addition,
it is among the actions expected from teachers to plan and conduct their lessons
in a way that will enable students to acquire the attainments of each lesson. In
a mathematics lesson where it is aimed to provide students with thinking skills
such as reasoning, using logic, and generalization, the teacher is expected to plan a
student-centered lesson based on a constructive approach. Determining students'
acquisition levels of the attainments of a task requires the writing of questions that
measure high-level thinking skills based on the teaching of the lesson (Basol, Bal-
galmis, Karli, & Oz, 2016). Considering that the questions are not independent of
the cognitive demand level of the attainments they are related to, the importance of
determining the cognitive demand levels of the attainments emerges.

When the studies examining the cognitive demand levels of the attainments in
our curriculum are analyzed, it is seen that how the attainments are included as a
result of the updates in the curriculum, determining the cognitive demand status
of the attainments included in different curriculums and what type of trends they
display throughout the curriculums are not examined. The current study is impor-
tant due to being the first study to examine how the Grades 6-8 attainments in the
algebra learning domain were included in 2005, 2009, 2013, and 2018 mathematics
curriculums, how they changed, and the tendency of their targeted cognitive de-
mand levels depending on the curriculum and grade level. Therefore, it can be said
that this study is important in terms of providing a good data set for curriculum
preparers, education politicians, and researchers. As a matter of fact, in order to
eliminate failures in international exams, to regulate learning environments and
the content of textbooks, it is necessary to determine the levels of cognitive de-
mand and the attainment trends in educational programs. In addition, it has been
observed that the cognitive demand levels of the attainments in the curriculum are
mostly examined according to the cognitive demand levels included in the TIMSS
and Bloom's taxonomy and that the analysis is almost never performed according
to the cognitive demand levels analysis framework (Stein et al., 2000), which was
frequently used in many national and international studies in the 2000s. Therefo-
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re, the current study is also important as it will contribute to the literature in this
respect. From another point of view, since the current study examines the attain-
ments included in four different educational programs used in the past in terms
of content and cognitive demand levels based on the grade level and curriculum,
it plays a guiding and critical role, such as guiding curriculum makers during the
preparation or updating of the curriculum. Under the leadership of the Board of
Education [in Turkish: TTKB], it is recommended that curriculum makers and
the authorized boards that develop and update the programs should include the
attainments of high-level cognitive levels (analysis, evaluation, creation), which are
important components of raising qualified individuals with qualifications such as
problem-solving and working in cooperation (Saglaméz & Soysal, 2018). Lastly,
in the current study, the cognitive demand levels of the attainments in the Algeb-
ra Learning Domain of the mathematics curriculum were examined, taking into
account the nature of algebra, its place, and importance in mathematics learning,
and the different algebra attainments and the different cognitive demand levels of
these attainments. In this sense, it is thought that the current study may provide a
different perspective to relevant literature and that the results obtained from it may
also provide a reasonable basis for other learning domains (e.g., geometry, mea-
suring). In this context, the answers to the following sub-problems were sought in
the current study:

1) What are the cognitive demand levels of the attainments in the Grades 6-8
algebra learning domain of 2005, 2009, 2013, and 2018 middle school mathematics
curricula?

2) What are the trends of the cognitive demand levels of the attainments in the
Grades 6-8 algebra learning domain of 2005, 2009, 2013, and 2018 middle school
mathematics curricula?

METHOD

This section includes the sub-titles of research design, data collection tools,
data analysis, process, the trustworthiness of the study, and Institutional Review
Board (IRB) permission.

Research Design

In this study, the document analysis method, which is one of the qualitative
research methods, was used. Document analysis is a data collection method that
includes the analysis of written materials containing information about the case or
cases that are intended to be examined (Yildirim & Simsek, 2013). In this context,
the cognitive demand levels of the Grades 6-8 attainments in the algebra learning
domain of 2005, 2009, 2013, and 2018 middle school mathematics curricula were
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examined in the current study. Since it is included in Grade 5 primary school level
in the 2005 and 2009 mathematics curricula, it is not included in this study.

Data Collection Tools

The criterion sampling method, which is one of the purposeful sampling met-
hods, was used in the research. The basic idea of the criterion sampling method
is that all cases that meet a predetermined set of criteria are included in the rese-
arch process. The criteria mentioned here can be determined by the researcher(s)
(Creswell, 2012). In this context, this study has determined two main criteria: the
curriculum and the grade level.. In accordance with these determined basic crite-
ria, first, the attainments in the domain of algebra learning, which were prepared
according to the Primary School Mathematics Curriculum updated in 2005, 2009,
2013, and 2018, are discussed in the current study. In this sense, the feedback and
comments from 5 mathematics education experts regarding the cognitive demand
levels aimed by the attainments in the Grades 6-8 algebra learning domain were
examined. In addition, the attainments examined in the study are given in Table 1.

Table 1: Attainments in the Algebra Learning Domain

Attainments in Grade Curriculum

el 2005 2009 2013 2018
Grade 6 6 6 7 6
Grade 7 13 10 8 10
Grade 8 12 12 11 9

Data Analysis and Process

The cognitive demand levels analysis used in this study was formed as a result of
the Quasar project study (Amplifying Student Achievement and Reasoning) (Stein
& Smith, 1998). Within the scope of the project, an analysis framework has been
formed for the cognitive demand levels in order to examine the tasks found in mat-
hematics textbooks and the activities used in classroom applications. Subsequently,
the analysis framework was updated by Stein et al. (2000). This framework covers
the levels of mathematical thinking and expresses the levels and forms of thin-
king required to complete the solving process of a mathematical question/prob-
lem (Stein et al., 2000). In the study, cognitive demand was classified as the types
of thinking process used in completing mathematical tasks (questions, problems,
etc.) (Stein et al., 2000). In the study, which argues that a better understanding
of mathematical concepts, relationships, and mathematical structures is possible
with tasks that require high-level cognitive demand (Stein et al., 2000), cognitive

https://doi.org/10.7822/omuefd.1073649 d



Ortaokul Matematik Dersi Ogretim Programlari Cebir Ogrenme Alanindaki ...

demand levels are divided into two sub-categories as low and high. Memorization
and procedures without connections were considered to be low, while procedures
with connections, and doing mathematics were considered as high cognitive de-
mand levels. The expressed cognitive demand levels and the qualities they include
are given in Table 2. The examples of attainments for each cognitive demand level
are presented in Table 3 with their justifications.

On the other hand, the basic unit of analysis in this study is the attainments in
the learning algebra domain. The data were analyzed by content analysis method.
Content analysis is one of the analysis methods used to obtain results from the
qualitative data examined in the research, and the aim of content analysis is to
reach concepts and relationships that can explain the collected data (Yildirim &
Simgek, 2013). In this context, the analysis process consists of 4 steps in this study
(see Figure 1).

Figure 1. Steps of the analysis process

In the first step of the analysis process, the cognitive demand levels targeted by
the Grades 6-8 algebra learning domain attainments in the mathematics curricu-
lum were analyzed using the cognitive demand levels analysis framework created
by Stein and Smith (1998) and later updated by Stein et al.(2000). In the context of
this framework, the cognitive demand levels that the attainments can result from
are divided into codes as memorization (L-M), procedures without connections
(L-P), procedures with connections (H-P), and doing mathematics (H-M)). In the
second step of the analysis process, in order to determine the cognitive demand
levels that the attainments can rise to, the attainments of the Grades 6-8 algebra

OMU EFD, 2022, Cilt 41, Say1 1, Sayfa:223-274



Semra POLAT, Yiksel DEDE SAy4

learning domains of the 2005, 2009, 2013 and 2018 curriculums were sent to 5
experts, and the cognitive demand levels that the attainments can rise to were pre-
sented by each expert with justifications. At the third step of the analysis process,
the highest level of cognitive demand that each cognitive demand can rise to was
determined by comparing the answers from experts (see Table 4). In the step of
determining the cognitive demand levels of the attainments by the experts, a con-
sensus level of at least four-sixths was taken as the basis for each attainment based
on the coding of the researcher and 5 experts. In all but only 3 of the attainments,
the highest cognitive demand level at which the attainment can achieve was de-
termined with a consensus of at least four-sixths. In the other three attainments,
a three-out-of-six consensus was formed. The researcher completed the coding
process of the attainments by discussing this situation with the second researc-
her. For example, the attainment of "explains the relationships between numbers
in special number patterns” in the 2005 and 2009 mathematics curriculums was
coded at the level of procedures with connections as three-sixths, at doing mat-
hematics as two-sixths, and at the procedures without connections as one-sixth.
The researchers in the current study decided to encode the relationship between
patterns as an attainment that can reach the level of procedures with connections
since establishing and expressing the relationships also requires cognitive effort
and requires determining the relationships between the multiple representations
contained in the patterns. In the last stage of the analysis process, after determining
the cognitive demand level to which each attainment can reach, firstly, the rates of
Grades 6-8 attainments in each curriculum (e.g., the rate of Grade 6 attainments
in the 2005 curriculum was 19%) were determined. Subsequently, the frequencies
of the attainments at the Grades 6-8 levels of the curriculum were determined for
each cognitive demand level (e.g., 3 level of procedures without connections and
6 procedures with connections level attainments were determined at the Grade 7
level of the 2009 curriculum.) Lastly, the ratios of the cognitive demand levels of
the algebra attainments that each curriculum includes in total were calculated (for
example, the 2013 mathematics curriculum includes a total of 38% attainments at
the level of procedures without connections) (see Table 5).

https://doi.org/10.7822/omuefd.1073649 d



Ortaokul Matematik Dersi Ogretim Programlari Cebir Ogrenme Alanindaki ...

Table 2: Analysis Framework of Cognitive Demand Levels

Low-Level Cognitive Demand

Memorization

(Low- M)

1.1. Remembering previously learned information, rules, formulas, or definitions.

1.2. Not using a method or process because it does not require a method or action to
be used during the solving phase.

1.3. Repetition of previously learned information, rules, formulas, or definitions. The
situation where it is clear what is required and what will be created with the infor-
mation that needs to be remembered and repeated, and no uncertainty being present.

1.4. The absence of a situation that requires association with the meanings underl-
ying the information, rules, formulas, or definitions that need to be remembered and
repeated.

Procedures wit-
hout connections

(Low-P)

2.1. Contains algorithmic operations. There is a process that needs to be implemented
in the solution process. Clearly stating the use of the process, understanding from
previous education and applications or from the location of the assignment.

2.2. Limited cognitive thinking being necessary for the assignment to be fully realized.

2.3. Minor uncertainties being present about what is required or how to do it.

2.4. Focusing on finding the right answer by applying definitions and operations, rat-
her than improving mathematical understanding and thinking.

High-Level Cognitive Demand Level

Procedures with
connections

(High- P)

3.1. To enable in-depth understanding of mathematical concepts and ideas.

3.2. To propose hidden or clear ways to follow general operations that establish rela-
tions with conceptual ideas.

3.3. Using multiple representations (diagram, graphic, manipulative, symbols, algeb-
raic etc.) and establishing relationships between these different representations.

3.4. Encouraging cognitive effort to identify conceptual ideas and underlying causes.

Doing Mathematics
(High- M)

4.1. Considering complex situations with no clear guidelines that cannot be solved
by algorithms.

4.2. Understanding the nature of mathematical concepts, processes or relationships.

4.3. Including self-management and self-regulation.

4.4. Accessing valid and appropriate information and using it during assignments
(research-project).

4.5. Analyzing tasks, examining the limitations (shortcomings) of a given assignment
that will include possible solutions and strategies.

4.6. Requiring extra cognitive effort.

4.7. Causing mental confusion and anxiety in students due to the structure of the
solution process including unpredictable methods and ways.
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Table 3. Cognitive Demand Levels of the Attainments by Experts
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Trustworthiness of the Study

Reliability in qualitative research is related to the ability of someone other than
the current researchers to make sense of these results, given the data obtained and
the results achieved. The point to be emphasized here is not reproducibility but
ensuring the consistency of the results with the data (Merriam & Tisdell, 2016).
At this point, the peer review method was used to increase the reliability of the
current study. Peer review is the use of multiple experts to review findings (Pat-
ton, 2015, p. 957). After the units of analysis are determined, 5 experts need to
code all the data independently and then the relevant codes should be compared
to determine the reliability between coders (Huckin, 2004, p. 18). In determining
the cognitive demand level of the attainments, the coding agreement between the
experts was examined, and this agreement was calculated as 82%. These data show
that categories are created reliably (see Miles & Huberman, 2015).

Institutional Review Board (IRB) Permission

In this study, all the rules specified to be followed within the scope of the IRB
were complied with.

Name of the Board That Conducted the Ethical Evaluation: Mus Alparslan Uni-
versity

Ethical Evaluation Decision Date: 29.05.2020
Ethical Evaluation Certificate Serial Number: E.6003

This study was produced from the doctoral dissertation of the first author, whi-
ch was completed under the supervision of the second author.

FINDINGS
The findings were presented in accordance with the research problems.
Findings on the Curriculums
In this section, the attainments of the algebra learning domain throughout the
curriculums for the Grades 6-8 levels of the 2005, 2009, 2013, and 2018 curricu-

lums and the cognitive demand levels of these attainments were examined.

The Attainments in the Algebra Learning Domain and their Cognitive De-
mand Levels in 2005, 2009, 2013 and 2018 Curriculums

This section includes the levels of cognitive demand of the attainments in the
algebra learning domain of curriculums.
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Table 4: The Highest Cognitive Demand Levels Targeted by the Attainments
in the Curriculums by Grade Level

The Highest Cognitive Demand Level
Grade Attainment of the Attainment According to Expert

2005 2008 2013 2018

*1. Models the number patterns and expresses ths
relationship i1 thess patterns with leters (2005 and H-M H-M - -
2009 curriculum)

1. Expresses the repeatsd multiplication of natural

numbers by itself as expomential guantity and p_p L-P B, -
determines the value of exponsntial quantitics (2005,

2009)

1. Writes the algebraic expression suitable for certain
situations (2003,2009).

2. Whrites an algebraic exprassion suitabls for a verbally
given situation and a verbal situation suitable for a
given alesbraic exprassion (2013, 2018).

1. Demonstrates and explains the conservation of ths
equality by modeling (2005, 2003).
2. Understands the principls of conservation of squality
in squations (2013). H-P H-P H-P H-P
Grades 3. Understand the principle of conservation of equality
Attainments _(2018).

1. Explains the equation, forms equations suitable for

problems (2005, 2009).

2. Forms a first-ordey equation with one unknown

suitabls for real-life situations (2013).

3. Recognizes a first-order equation with one unknown  yp H-P H-P H.P
and forms a first-order equations with one unknown

suitablz for real-lifz situations (2018).

1. Solvas first-order squations with ons unknown. L-P L-P L-P L-P
1. Calculates the values of the algebraic expression for
the different natural number values that the variable will - - L-p L-P
take (2013, 2018}
1. Explains the meaning of simple algebraic expressions _ - HP HP
(2013, 2013).
1. Multipliss an :ﬂlgsbrm'c expression with a natural _ LP -
number (2013).
1. Expressss the repeatsd multiplication of infegers
with themselves as an exponential guantity (2005, L-M L-M - -
2009).
1.Uses positize and negative forces of 10 (2005). L-P B B -
1. Expresses very large and very small positive LP
Humbers with sclentific notation (2005). - - - -
Grade 7 1. Ds;ermin;; :zn';k.mzifc mddgsome:if sequences,
Attainments finds relationships, expands and forms nsw
SEqUenCEs.
2. Expressss the rules of arithmetic ssquencss by H-M - H-P -
letters; finds the desived term of the sequence whoss
rule is expressed by leter (2013).
1. Multiplies fwo algebraic expressions (2005,
2009).
. P ) \ L-P L-P L-P L-P
2. Multiplies alesbraic sxprassions (2013, 2018).
1. Simplifies algebraic expressions (2005). L-P - - -
1. Performs addition and subtraction operations using
algebraic expressions (2009, 2013, 2018). _ LP L-P LP
1. Solvss first-order squations with one unknows. L-F LF L-F L-P
1. Solves problems that require forming a first-ovder
squation with ons unknowsn (2013, 2018). _ _ HP H.P
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1. Multiplies an algebraic expression with a natural
number (2018).

L-P

1. Uses the equation in problem solving (2005, 2003).

H-F

1. Examines the lnear relafionship befween two
variables using tables and graphs, explams how one
variable changes depending on the other (2003).

2.Expresses how one of the two variables with a linear
relationship between them changes dependmg on the
other with a table and equation (2013, 2018).

1. Describes and wses the two-dimensional Cartesian
coordinate system (2005, 2008).

*2. Recognizes the coordinate system by its properties
and shows ordered pairs (2013, 2018).

1. Draws a graph of linear equations.

H-FP

1. Explain linear equations (2003}

H-F

1. Understand the principle of conservation of equality
(2018).

1. Explains the relationship befween equality and
inequalify and twrites appropriate  mathematical
sentences for problems involving insqualify (2005,
2009).

1.Determines the solution set of first-order inequalities
with one unknown, which tncludes only addition or
subtraction, and displays 1t on the numerical axis
(2005).

H-F

1. Models the snumber patterns and expresses the
relationship in these patterns using letters (2003).

2. Expresses the rule of number patferns using letters,
finds the desired ferm of the pattern whose ruls is
expressed with a lefter (2018).

H-P

*1l. Explain the relations befween numbers in spectal
number patterns (2005, 2009)

H-F

H-P

1. Explains the difference between dentity and
equation (2003, 2003).

H-P

H-P

1. Explain the wdentities using models.

H-F

H-P

1. Factorizes algebraic expressions.

L-P

L-F

1. Understands simple algebraic expressions and writes
them in different forms (2013, 2018).

1. Does operations with and simplifies rational algebraic
expressions (2005, 2005).
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. Explain the slope of the line with models (2005,
2009).

. Explains the slope of the line with models, relates
linear equations and graphs to the slope (2013,
2018).

Grade$ "3 Determines the relationship between the slope of the

Attainments line and its equation (2005, 2009).

ko

2. Explains the slope of the line with models, relates H-P H-P H-M H-M
linear equations and graphs to the slope (2013, 2018).

1. Solves rational equations with one unknown (2005,

2009). L-P L-P - )
1. Solves systems of linear equations by algebraic

methods (2005, 2009).

2. Solves systems of linear equations with twoe  L-P L-P L-P

unknowns (2013).

1. Solves systems of linear equations using graphs
(2005,2009).

2. Relates the solutions of linear equation systems and
the graphs of the lines corresponding fo these equations
(2013).

L-P L-P H-P

1. Creates and inferprets tables, graphs, and equations
of daily-life situations containing linear relationships
(2013, 2018). - - H-M H-M

1. Expresses one varigble in linear equations by

arvanging it like the other (2013, 2018). _ ~ 1P L-P
1. Determines the solution set of first-order inequalities

with one unknown and shows it in the numerical

axis (2005, 2009). HP H-P H-P H-P

2. It shows first-order tnequalities with one unknown
on the numerical axis (2013, 2018).
1. Writes mathematical sentences suitable for daily life
sttuations involving first-order inequalities with one - - H-P H-P
unknown (2013, 2018).

1. Draws a graph of linear inegualities with two
unknowns (2005, 2003). H-P H-P _ _

*The attainment on which a three-sixth consensus was reached in the coding
process by the researchers and experts.

All the other attainments were coded according to the cognitive demand levels
indicated with agreement of at least 70%.

In Table 4 given above, the attainments in the curriculums for 2005, 2009, 2013
and 2018 are given according to the grade level. There are 31, 28, 26, 25 attainments
in each curriculum, respectively, depending on the years. When Table 4, which
has a total of 110 attainments, was examined, it was determined that the number
of mutual attainments in all curricula was 13 (12%). It is seen that 7 (6%) of the
total attainments are included in only one of the curriculums. Depending on the
years, there have been some changes in the number of attainments and content
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from 2005 to the present. It is understood that the number of attainments has dec-
reased towards the present time, and some attainments have been transferred to
different class levels or have undergone relatively minor changes. For example, the
attainment "Expresses the relationship in the patterns with letters by modeling the
number patterns (2009)" was given in the 2018 curriculum as "Expresses the rule of
the number patterns with a letter, finds the desired term of the pattern whose rule
is expressed with a letter". When the two acquisitions are examined, it is seen that
it is included in the 2018 curriculum and the expression "finds the desired term of
the pattern whose rule is expressed with a letter" is added to the 2009 attainment.
Attainments in which some arrangements have been made so that the basic content
of this type of attainment will not change, since they are basically similar, are given
together on the condition that the relevant curriculum is specified.

It is seen that the curriculums that have similarities in terms of attainments are
2005, 2009 and 2013, 2018. It has been determined that the 2005 and 2009 curri-
culums have not undergone much change in terms of content, 77% (24) of the 31
attainments included in the 2005 curriculum were also included in the 2009 curri-
culum. Similarly, it was determined that 81% (22) of the 26 attainments in the 2013
curriculum were in the 2018 curriculum.

Trends in the Cognitive Demand Levels of Attainments in the Algebra Lear-
ning Domain included in the 2005, 2009, 2013, and 2018 Curriculums

In this section, the trends of the cognitive levels of the attainments in the curri-
culum according to the grade level and the curriculum have been examined.

Table 5. Trends Of Cognitive Levels Of The Attainments According To The
Grade Level And The Curriculum

Year  Grade Total Cognitive Demand Level
Al:u:mber t -M I-P H-P H-M
6 6 (19%) 31 . 2 3 1
% 7 13 (42%) T 5 3 1
3 12 (39%) - 5 7
3% 39% 52% 6%
6 6(21%) 28 i 3 1
% 7 10 (36%) 1 3 6
3 12 (43%) 5 ¥
4% 35% 57% 1%
6 7 (27%) 26 3 4
é 7 8 (31%) 4 4
8 11 (42%) 3 5 3
0% 38% 50% 12%
6 6 (24%) 25 2 4
g 7 10 (40%) 5 5
3 9 (36%) 2 4 3
0% 36% 52% 12%
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When the Table 5 given above is examined, it is seen that the percentages of the
cognitive demands of algebra attainments are given based on the curriculum and
grade level. When the attainment of the achievements in the curriculum based on
grade is analyzed, it is seen that the Grade 6 attainment rates have the lowest rates
(19%, 21%, 27%, 24%, respectively) compared to other grade levels. When the ot-
her grade levels are examined, it is seen that the Grade 7 and Grade 8 attainment
rates are highest in 2005 and 2009, and the lowest in 2013 and 2018 curriculums,
respectively.

— N WA

Percentages(%)
s £ Ol 10

2005 2009 2013 2018

Curriculums on Different Years

L-M L-P H-P mH-M

Figure 2. Perceniages Cognitive Demand Levels Of The Attainments In The
Curriculum

When the cognitive demand levels of the attainments in the curriculum were
examined, it was determined that the lowest rate was at the level of memoriza-
tion and the highest rate was at the level the procedures with connections in all
curriculums. It is seen that the level of doing mathematics is the second lowest
demand level in all curriculums, and it has a strikingly lower rate than the level of
the procedures with connections and the level of the procedures without connec-
tions. When the rates of level of the procedures without connections attainments
are examined, in general, it is seen that it has not undergone a remarkable change
(39%-35%-38%-36%, respectively) and is in the range of 35%-39%. On the other
hand, it was determined that level of the procedures with connections was general-
ly in the range of 50%-57%, and the rate of doing mathematics (6%, 4%, 12%, 12%,
respectively) has increased as the years progress.
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Figure 3. Frequencies Of Cognitive Demand Levels Of Attainments For The
6t Grade

When the frequencies of attainments are examined in terms of Grade 6 accor-
ding to the curriculum; it is seen that the attainments at the memorization are not
included at all. In the Grade 6, it was determined that there was almost no change
in the attainment frequencies of the level of procedures without connections com-
pared to the curriculum (2-2-3-2, frequencies for each curriculum, respectively).
On the other hand, it has been determined that the procedures with connections,
in the 6th Grade attainments are generally in the frequency of 3-4, and the attain-
ments of the doing mathematics were started to be not included as the years passed
(1-1-0-0, frequencies for each curriculum, respectively).

g 7
£ 6

L 5

=

=z 4

a 3

& 2

5§ 1

B 5 [ |

o]

& 2005 2009 2013 2018

Curriculums on Different Years
L-M L-P H-P ®mH-M

Figure 4. Frequencies Of Cognitive Demand Levels Of Attainments For The
7th Grade

When the frequencies of algebra attainments are examined in terms of Grade
7 according to the curriculum; it is seen that the attainments at the memorization
are given little or no place at the Grade 7 (1-1-0-0, frequencies for each curriculum,
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respectively). In the Grade 7, it was determined that the attainments at the level
of procedures without connections were mostly at the frequency of 4-5 (5-3-4-5,
frequencies for each curriculum, respectively), according to the curriculum. On
the other hand, it was found that the attainments of the procedures with conne-
ctions were at the highest frequency in the 2005 and 2009 curriculum (7-7-5-4,
frequencies for each curriculum, respectively). It was also determined that the at-
tainments of the level of doing mathematics (0-0-0-3, frequencies for each curricu-
lum, respectively) took place after 2013.

0 I I

2005 2009 2013 2018
Curriculums on Different Years
L-M L-P H-P ®mH-M

Frequency Distribbution
[\

Figure 5. Frequencies Of Cognitive Demand Levels Of Attainments For The
8th Grade

When the frequencies of attainments are examined in terms of Grade 8 accor-
ding to the curriculum; it is seen that the attainments at the memorization are not
included at the Grade 8. It was determined that the level of the procedures without
connections was included less (5-5-3-2, frequencies for each curriculum respecti-
vely) in the attainment frequencies after the 2009 curriculum. On the other hand,
the attainments of the procedures with connections are in the highest frequency
in the 2005 and 2009 curriculum (7-7-5-4, frequencies for each curriculum res-
pectively), and the doing mathematics were included in the frequency (0-0-0-3,
frequencies for each curriculum respectively) after 2013.

DISCUSSION

In this study, the cognitive demand levels of attainments in the algebra learning
domain in the Grades 6-8 of mathematics curriculums were examined. In here, the
discussion section is presented under two sub-titles: (i) cognitive demand levels of
the attainments and, (ii) trends of cognitive demand levels of the attainments based
on the grade level and the curriculum.
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Cognitive Demand Levels of the Attainments

When the percentages of the cognitive demand levels of the attainments is exa-
mined based on the curriculum and grade level, it is seen that the Grade 6 attain-
ment rates have the lowest rates (19%, 21%, 27%, 24%) compared to other grade
levels. It can be said that this situation may be due to the fact that the Grade 6 is
seen as the first stage of the middle school level and that an intensive program at
this grade level is not desired. On the other hand, considering that algebra was ta-
ught in the Grade 6 during the 2005 and 2009 curriculum periods, it may be inten-
ded to try to be given with increasing attainments between the Grade 6 entrance
process and to the Grade 8. When the other grade levels are examined, it is seen
that the Grade 7 and Grade 8 attainment rates are highest in 2005 and 2009, and
the lowest in 2013 and 2018 curriculums, respectively. It can be said that this situ-
ation is the result of updating the 2005 and 2009 curriculums in the transition to
student-centered approaches and giving a high level of importance to the purpose
of developing mathematical skills such as reasoning, analysis, interpretation, and
mathematical connections. These skills are also important in other curriculums,
but since the 2005 and 2009 curriculums are the first updated curriculums, it is
also noteworthy that they include a detailed teaching approach such as the things
emphasized in the curriculums and examples of activities and materials suitable
for the student-centered approach. On the other hand, it is seen that attainments
are included more at the level of procedures without connections and procedures
with connections. This situation is compatible with the results of the study exami-
ning the cognitive demand levels of the Grades 6-8 attainments according to the
2005 curriculum. As a matter of fact, it was determined in a study that the levels of
understanding and practicing were predominant (Bekdemir & Selim, 2008). Ac-
cording to another 2017 curriculum, in a study that deals with attainments (Celik
et al., 2018), it has been determined that 80% of the algebra attainments are in the
understanding and practicing levels. Therefore, it is noteworthy that similar situa-
tions have occurred in many studies.

When the attainments in the Grade 6 are examined, it is seen that at least half of
the attainments are determined to be at the procedures with connections (see Table
5). In this context, it can be said that the cognitive demand levels of the tasks in the
Grade 6 textbooks can be included in parallel with the highest cognitive demand
levels from which the attainments can be obtained. In line with this, when the atta-
inments of the curriculum in the Grade 6 are examined, it is seen that the number
of attainments at the doing mathematics is in the 3rd rank (see Table 5). Therefore,
considering that the level of cognitive demand of the tasks included in textbooks
may correspond to the level of cognitive demand of the attainments, the impact of
the attainments on teaching activities should be reconsidered. On the other hand,
it can be said that the inclusion of attainments with high cognitive demand levels
in the curriculum may have an impact on the acquisition of mathematical process
skills such as modeling, problem solving, and reasoning (see MEB, 2005).
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When we look at the attainments of the Grade 7 curriculums, it is determi-
ned that the attainments at the procedures with connections are the highest or in
equal numbers with the procedures without connections (see Table 5). When the
Grade 7 attainments in the 2005 curriculum are examined, it is revealed that there
are 6 low cognitive demand levels and 7 high cognitive demand level attainments.
Considering the cognitive demand levels of the attainments, it may not be surpri-
sing that the cognitive demand statuses of the mathematical tasks included in the
textbooks prepared according to this curriculum reflect a similar situation. In the
study (see Iseri, 2017), which examined the attainments in the 2013 curriculum
according to the PISA cognitive demand levels, it was stated that the attainments
concentrated on the levels of knowledge, comprehension, and application. On the
other hand, when the cognitive demand level frequencies (1-3-6-0, frequencies for
each cognitive demand level, respectively) of the Grade 7 attainments in the 2009
curriculum are examined, it is seen that the attainments at the procedures with
connections are mostly included. It can be said that this situation is due to the ap-
proaches adopted by the 2009 curriculum. On the other hand, when the cognitive
demand level frequencies of the Grade 7 attainments in the 2013 and 2018 cur-
ricula are examined [(0-4-4-0), (0-5-5-0) frequencies for each cognitive demand
level in the two curriculums, respectively]. it is noteworthy that the attainments at
the memorization and the doing mathematics are not included. In line with the re-
sults of the current study, in the study in which the 2013 mathematics curriculum
attainments were examined, the attainments were reviewed in terms of cognitive
process dimension and it was determined that the attainments in the upper steps of
the cognitive process dimension were in lower numbers than the other steps (Kap-
lan et al., 2013). On the other hand, the present findings show that the attainments
in the curriculum are insufficient in developing high-level algebraic thinking skills
such as generalizing, reasoning, and exploring. Considering the fact that the aim
of the curriculum is to engage with a high level of cognitive demand, it causes
students to make sense of the nature of mathematical processes and concepts, and
they can develop their deeper and creative thinking through this interpretation
(Stein et al., 2000), it may be useful to reconsider the cognitive demand levels of
the attainments.

Finally, when the Grade 8 attainments of the 2005 and 2009 curriculums are
examined, it is seen that they are mostly at the high cognitive demand level (0-5-7-
0, respectively), and similar to other grade levels, they do not include attainments
in the memorization and the doing mathematics. On the other hand, when the
cognitive demand levels of the Grade 8 attainments in the 2013 and 2018 curricu-
lums is examined, they were determined to be attainments mostly in the procedu-
res with connections and the procedures without connections.
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Trends of Cognitive Demand Levels of the Attainments based on the
Grade Level and the Curriculum.

When the attainments in the Grade 6 algebra learning domain in the curri-
culum are analyzed on the basis of the curriculums, it cannot be said that there
is a remarkable change in the number of attainments at the procedures without
connections (2-2-3-2, frequencies for each curriculum respectively). On the other
hand, when the cognitive demand levels of the Grade 6 attainments in the 2013 and
2018 curriculums are examined, it is another noteworthy situation that the attain-
ments at the cognitive demand levels of memorizing and doing mathematics are
not included. On the other hand, it has been determined that the level of procedu-
res with connections of Grade 6 attainments are generally in the frequency of 3-4,
and the attainments of the doing mathematics (1-1-0-0, respectively) were started
to be not included as the years passed. Therefore, this may also indicate that the
cognitive demand level rates of tasks in math textbooks, which may be affected by
attainments in curriculums, may be directly related to attainments. This situation
may be beneficial in terms of adding an attainment in the doing mathematics to the
Grade 6 mathematics curriculum, and engaging students with assignments with a
high level of cognitive demand through textbooks.

When the cognitive demand levels of algebra attainments are examined in ter-
ms of Grade 7 according to the curriculumy; it is seen that the attainments at the
memorization are given little or no place at the Grade 7 (1-1-0-0, frequencies for
each curriculum, respectively). In the Grade 7, it was determined that the attain-
ments at the level of procedures without connections were mostly at the frequency
of 4-5 (5-3-4-5, frequencies for each curriculum respectively), according to the
curriculum. Similarly, the results of the study (Incikabu et al., 2016), which deter-
mined that the Grade 7 attainments were concentrated at the application level,
were obtained. On the other hand, the attainments of the procedures with conne-
ctions are in the highest frequency in the 2005 and 2009 curriculum (frequencies
for each curriculum respectively, 6-6-4-5) and the doing mathematics (frequencies
for each curriculum respectively, 1-0-0-0) was completely eliminated after 2005. It
can be said that the decrease in the number of attainments at the doing mathema-
tics after 2009, is a result of the simplification of the content of the curriculum in
order to provide less and more concise information, which was thought to be quite
full as a result of academic studies and teacher interviews (Education Information
Network [in Turkish: EBA], 2013).

When the cognitive demand levels of attainments are examined in terms of
Grade 8 according to the curriculum; it is seen that the attainments at the memo-
rization are not included. It was observed that the attainment frequencies of the
level of procedures without connections were included at lower frequencies after
the 2009 curriculum (5-5-3-2, frequencies for each curriculum respectively) and
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the attainments at the procedures with connections were at the highest frequency
in the 2005 and 2009 curriculums. (frequencies for each curriculum respectively,
7-7-5-4). Similarly, in the study examining the status of the attainments in the 2005
and 2013 curriculum (Damisman & Karadag, 2015), it was determined that the-
re were simplifications in the curriculum after 2009. Therefore, it is important to
take part in the teaching process of mathematics courses that focus on concep-
tual understanding and examine the relationships between concepts, instead of
intensive courses that encourage students to memorize (Baki, 2008; Van de Walle,
Karp, Bay-Williams, Wray, and Brown, 2019). In other words, it cannot be said that
by decreasing the attainment frequencies of the curricula that fail to develop the
mathematical thinking skills aimed to be taught in the education-teaching process
(Berberoglu, Arikan, Demirtagly, I Giizel & Ozgen Tuncer, 2009), more opportu-
nities will be provided for the students to construct their knowledge and for the
development and construction processes of higher level thinking skills.

RECOMMENDATIONS FOR FURTHER RESEARCH

Considering the findings of current studies; it can be suggested here that the
mathematics curriculum makers reflect the cognitive demand levels of the atta-
inments in the curriculum (for each grade level) in a balanced manner and that
they also include the attainments with high cognitive demand levels in other grade
levels instead of only the Grade 8. In addition, the determination of the cognitive
demand levels of the attainments in algebra and other learning domains of the
elementary and high school mathematics curriculum may also be recommended
for further research here. In this context, it is also thought that the current study
may provide a good basis for such further research and that its results may offer the
opportunity to compare with the results of such further research.
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