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The aim of this study is to analyze questions in the fourth and eighth grade textbooks
by cognitive areas addressed within the framework of the TIMSS 2019 program. The
research was performed with document analysis, one of the qualitative research
methods. The questions in textbooks were classified independently considering the
TIMSS 2019 cognitive domains. It was determined 42% was at the level of knowing,
46% was at the level of practice and 11% was at the level of reasoning in the fourth
grade mathematics textbook. Besides, 49% of the questions in the mathematics
textbook at the eighth grade level are at the level of knowing, 48% at the application
level and 3% at the reasoning level. When these rates and the distribution of questions
in the TIMSS exam by cognitive domains are compared, the ratio of questions at the
knowledge and application level in the textbooks of both grade levels is higher than
the TIMSS research; it was concluded that there were fewer questions at the reasoning
level. As a result, it was detected at both grade levels, textbooks focused on cognitive
skills of knowing and application, and there were very few questions about reasoning
that require high-level cognitive skills.
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TIMSS 2019
Matematik Ders Kitabi1
Biligsel Alan

Bu calismanin amaci, dérdiincii ve sekizinci sinif diizeyi matematik ders kitaplarinda yer
alan sorular1 TIMSS 2019 programi cergevesinde ele alinan bilissel alanlara goére analiz
etmektir. Arastirma nitel arastirma yontemlerinden dokiiman analizi ile gerceklestirilmistir.
Ders kitaplarinda bulunan sorular, TIMSS 2019 bilissel alanlar1 géz oniine alinarak ve
birbirlerinden bagimsiz olarak smiflandirilmistir. Yapilan inceleme sonucunda, dérdiincii
smif diizeyi matematik ders kitabindaki sorularin %42’sinin bilme, %46’sinin uygulama ve
%11’inin akil yiiriitme seviyesinde oldugu belirlenmistir. Sekizinci siuf matematik ders
kitabinda yer alan sorularin ise %49 unun bilme, %48’i uygulama ve %3’{iniin akil yiiriitme
seviyesinde oldugu bulgusuna ulasilmistir. Bu oranlar ile TIMSS smavindaki sorularin
biligsel alanlara gore dagihmi kiyaslandiginda ise her iki smuf diizeyindeki ders
kitaplarinda, bilme ve uygulama seviyesindeki sorularin orammnin TIMSS arastirmasina
gore daha fazla; akil yiiriitme seviyesindeki sorularin ise daha az oldugu sonucuna
ulagilmistir. Sonug olarak her iki sinif diizeyinde de ders kitaplariin bilme ve uygulama
biligsel becerilerine agirlik verdigi, iist diizey bilissel beceri gerektiren akil yiiriitmeye
yonelik sorulara ise daha az yer verildigi belirlenmistir.
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Giris

Egitim sistemlerinin basar1 diizeylerini ortaya koyarak karsilastirma amaci tasiyan ve genis

dlgekte uygulanan az sayida sinav bulunmaktadir (Giirlen vd., 2019). Ogrenci basarilarinin izlendigi
bu sinavlarda, hedef grupta bulunan Ogrencilerin belirlenen basar1 Olgiitlerine hangi diizeyde
ulasabildikleri degerlendirilir (Suna vd., 2020). Uluslararasi katilimla belirli araliklarla uygulanan
smavlar ile katilima iilkeler, egitim sistemlerinin verimliligini belirleme, egitim sistemleri arasinda
karsilastirma yapma, basarili olan politikalar1 degerlendirip kendi tilkelerinde uygulama gibi
imkanlar elde eder (Theisen vd., 1983; Yildirim vd., 2016). Hatta baz1 {ilkelerde egitim politikalar: ve
egitim sistemlerinde degisiklige gidilerek yeni ogretim programlari hazirlanmis ve uygulamaya
konulmustur (Ababneh vd., 2016; Aydin, 2016). Dolayisiyla, bu simavlar, iilkelerin performanslarina
gore siralanmasinin yaninda, bu {ilkelerdeki basar1 ve oOgrenmeyi etkileyen faktorler hakkinda

¢ikarimlarda bulunulmasini saglar (Martin ve Kelly, 1998).

[lk ve ortaokul diizeyinde yapilan sinavlarin en bilinenlerinden biri 4. ve 8. siuf dgrencilerinin
matematik ve fen alanlarinda bilgi ve becerilerin degerlendirildigi Uluslararas1 Matematik ve Fen
Egilimleri Arastirmasi (Trends in International Mathematics and Science Study [TIMSS])dir. TIMSS’in
genel olarak amacy; arastirmaya katilan tilkelerdeki dordiincii ve sekizinci siuf Ogrencilerinin
matematik ve fen alanlarindaki basarilarim1 Ol¢mek; Ogrencilerin fen ve matematik alanindaki
performanslari, egitim sistemleri, 6gretim programlari, ogrenci ozellikleri, 6gretmen ve okullarin

karakteristik 6zellikleri ile ilgili bilgiler toplamaktir (Yildirim vd., 2016).

TIMSS gibi uluslararas: dlgekte uygulanan sinavlar (PISA, PEARLS vb.), birbirinden farkl
Ozelliklere sahip egitim sistemlerindeki 6grencilerin egitsel ¢iktilarinin iki sekilde karsilagtirilmasina
imkan saglamaktadir. Bu karsilastirmalardan ilkinde, tilkeler performanslarini daha Onceki
performanslari ile karsilastirabilmektedir. Boylece {ilkelerin zaman igindeki performans degisimleri
izlenebilmektedir. Ikinci kargilastirmada ise iilkeler kendi performanslarini diger ({ilkelerin
performanslar1 ile karsilastirma imkani bulmaktadir. Bu agidan uluslararasi sinavlar, {ilkelerin
egitimdeki durumuna dair bilgi saglayan 6nemli kaynaklardir (Suna vd., 2020). TIMSS ise, diger
smavlardan farkli olarak iki farkhh smif diizeyinde uygulanmaktadir. Boylelikle, ilk uygulamada
dordiincii smif olan 6grenciler uygulamanin bir sonraki adiminda sekizinci sinifa gelmis olacaktir.
Boylelikle katilimar iilkeler ayni evren grubundaki degisim hakkinda da bilgi sahibi olabilmektedir.
Ayrica bu sinav gergevesinde, pek ¢ok degiskenin (cinsiyet, bolge, dgrenme alani, biligsel alan ve

yeterlik diizeyleri gibi) basar1 durumuna nasil etki ettigi arastirilmaktadir.

Tiirkiye, 1995 ve 2003'te TIMSS’e katilmazken 1999 ve 2007’de yalmizca sekizinci sinf
diizeyinde katilmistir. 2011, 2015 ve 2019 smavlarma ise hem dordiincii hem de sekizinci smif
diizeylerinde katilmigtir. Tiirkiye matematik alaninda sekizinci smnif diizeyinde TIMSS 1999'da 429
puanla 31. sirada, TIMSS 2007’de 432 puanla 30. sirada, TIMSS 2011’de 452 puan ile 24. sirada, TIMSS
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2015’te 458 puan alarak 24. sirada, TIMSS 2019’'da ise 496 puan ile 20. sirada yer almistir. Dordiincii

smif diizeyinde ise 2011 ve 2015 yillarinda smava katilan Tiirkiye 2011 yilinda 50 tilke arasinda 469
puanla 35. sirada yer alirken; 2015 yilinda 483 puan ile 36. sirada, 2019 yilinda ise 523 puan alarak 23.
sirada yer almistir (MEB, 2020). Bu sonuglara bakildiginda, Tiirkiye'nin TIMSS 2019 déngiisiine kadar
matematik alaninda ortalama basarisim1 zamanla artirdifi goriilmektedir. Ancak yine de 2019 yilh
haricindeki tiim TIMSS sinavlarinda bir referans olarak kabul edilen 6lgek orta noktasinin (500 puan)
altinda ya da 6lgek orta noktas: diizeyinde performans gostermistir. Katildig: ilk giinden bu yana
Tiirkiye’'nin smav sonuglarna genel olarak bakildiginda sonuglarin istenen seviyede olmadig:

sOylenebilir.

TIMSS de yer alan sorular, ‘bilme’, ‘uygulama’ ve akil yiirtitme’ olmak tizere 3 temel biligsel
alan dogrultusunda hazirlanmaktadir. Buna gore, ‘bilme’ basamaginda yer alan sorular, matematiksel
kavramlara asina olmay1 gerektiren temel diizeydeki sorulardan olusmaktadir. ‘Uygulama’ diizeyinde
ise, 0grencilerin bilgilerini problem ¢oziimlerinde kullanmalar1 hedeflenir. Son olarak ‘akil ytirtitme’
diizeyinde, 6grencinin daha once karsilasmadigi, yeni ve rutin olmayan problem durumlarn igin
mantiksal ve sistematik diisiinmeyi gerektiren sorular yer almaktadir (MEB, 2020). TIMSS 2019
smavinda kullanilan sorularin bilissel alanlara gore dagilimi incelendiginde, 8. smif diizeyinde
sorularin %351 bilme, %401 uygulama ve %25’i akil yiiriitme diizeyindedir. 4. Siuf diizeyinde ise
sorularin dagilimi bilme %40, uygulama %40 akil yiiriitme ise %20 oranindadir. (MEB, 2020; Suna ve
digerleri, 2020). Bu sonuglar, 6grencinin temel tanimlamalar ve basit hesaplamalar yapmasinin
Otesinde, sistematik diisiinme ve rutin olmayan problemleri ¢6zebilme becerisine de ihtiyaci

oldugunu gostermektedir.

Ders kitaplari, egitim ogretim siirecinde kullanilan en 6nemli ve yaygin materyallerden biridir
(Beaton vd., 1996). Yapilan arastirmalarda, 6grencilerin matematik derslerinde kullandig1 kitaplarin
basarilarini 6énemli oranda etkiledigi sonucuna ulasilmistir (Reys ve Reys, 2006; Stein vd., 2007).
TIMSS smavlarinda da 6grencilerin basarilarindaki farkliliklarda, kullanulan ders kitaplarmin etkili
oldugunu gosteren calismalar bulunmaktadir (Fan vd., 2013; Kulm ve Capraro, 2008; Térnroos, 2005).
Beckmann (2004) calismasinda Singapur'un TIMSS smavinda yiiksek basari gostermesinin,
matematigin ders kitaplarinda sunulma bigimiyle ilgili oldugunu ifade etmistir. Bu baglamda,

Tiirkiye’de hali hazirda kullanilan ders kitaplarmin igeriklerinin incelenmesi énemli hale gelmektedir.

Tirkiye'nin aldig1 skorlar, mevcut egitim sisteminin bilesenlerinin gelistirilmesi ve
diizenlenmesiyle ilgili tartismalar1 da beraberinde getirmistir. Bunun disinda, belirli araliklarla
yenilenen Ogretim programlarinin, TIMSS programi cercevesinde biligsel alan (Incikabi, Mercimek,
Ayanoglu, Aliustaoglu ve Tekin, 2016) ve igerik ve hedefler (Kilig, Aslan-Tutak ve Ertas, 2014)
agisindan kiyaslandigl calismalara rastlanmistir. TIMSS’in, 6gretmen (Bulut, 2016) ve Ogretmen
adaylar1 (Ipek, Yilmaz-Turgut ve Tunga, 2016) goriislerine gdre degerlendirildigi calismalar

bulunmaktadir. Ayrica Tiirkiye’deki mevcut sinavlar ile TIMSS sinav igeriklerinin karsilastirildig:
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calismalar bulunmaktadir (incikabi, 2012). Yapilan bu arastirmalarda 6grencilerin TIMSS sinavlarinda
elde ettigi diisiikk puanlara neden olabilecek pek ¢ok faktorden bahsedilirken; kullanilan ders
kitaplarinin da bu faktorlerden biri olabilecegi ifade edilmektedir (Regber, 2012; Severin ve Capota,
2011). Matematik ders kitaplarmin incelendigi ¢alismalara bakildiginda, 6zellikle uluslararas: smav
sonuglarina gore yiiksek skor alan tilkelerin kitaplari ile karsilastirmali analizlerin yapildig1 ¢alismalar
(Cai, 1995; Cilingir ve Ding-Artut, 2016; Delil, 2006; Erbas vd., 2012; Incikab1 ve Tjoe, 2013; Kul vd.,
2018; Li, 2000) goze carpmaktadir. Bu ¢alismalar genel olarak yiiksek skor alan tilkelerin kitaplarinda
daha yiiksek bilissel alan diizeyinde, daha agik uglu sorularin yer aldigini bildirmektedir (Cosar, 2010;
Kul vd., 2018). Giiner vd. (2013), calismalarinda 6gretmenlerin %76,5 inin, ders kitaplarini TIMSS’e
hazirlama agisindan yetersiz bulduklarim bildirmislerdir. Bu baglamda, Tiirkiye'de tiim 6grencilere
ticretsiz olarak dagitilan ders kitaplarinin TIMSS bilissel alanlara gore analizi, kitaplarin istenilen
hedeflere ulasmada ne derece islevsel oldugunun bir gostergesi olacaktir. Literatiirde yenilenen
Ogretim programlarina uygun olarak hazirlanmis ders kitaplarinin 4. ve 8. smif diizeyinde TIMSS
bilissel alanlarina goére inceleyen bir calismaya rastlanilmamistir. Her iki smf diizeydeki ders
kitabinin birlikte incelenmesi, kitaplardaki sorularin bilissel alanlarindaki benzerlik-farkliliklar1 da

ortaya koyabilecektir.

Bu c¢alismanin amaci, 2019-2020 egitim O6gretim doneminde Talim ve Terbiye Kurulu'nun
onayladig1 4. ve 8. Smiflarda matematik dersinde kullanilan ders kitaplarinda yer alan iinite sonu
degerlendirme sorularmi TIMSS 2019 programi cergevesinde ele alinan bilissel diizeylere gore analiz

etmektir.
Yontem
Aragstirmanin Modeli

Bu calisma nitel arastirma yontemlerinden dokiiman analizi ile gerceklestirilmistir. Dokiiman
analizi, arastirilmas: hedeflenen olgu veya olgular hakkinda bilgi iceren yazili materyallerin analizini
kapsar (Yildirim ve Simsek, 2016). Dolayisiyla bu ¢alismada da, analizini gerceklestirmek tizere, 2019-
2020 egitim Ogretim yilinda okutulan Milli Egitim Bakanli$i Yaymevi'nin ¢ikardigr doérdiincii ve

sekizinci sinif matematik kitaplar secilmis ve bu kitaplarda yer alan sorular incelenmistir.
Veri Toplama Araglarn

Bu arastirmada veri toplama araci olarak 2019-2020 egitim ogretim yilinda 4. ve 8. sinuflarda
matematik ders kitab1 olarak kullanilan flkokul Matematik 4. Sinif Ders Kitab1 (Kayapinar vd., 2019)
ve Ortaokul ve fmam Hatip Ortaokulu Matematik 8 Ders Kitab1 (Boge ve Akilli, 2019) kullanilmugtir.

Asagida, her iki kitabin tinitelerini olusturan bilesenler yer almaktadir.
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Tablo 1. Dordiincii sinif matematik ders kitabini olusturan bilesenler

Boliimler Aciklamalar

Terim giinesi Konu ile ilgili 6grenilecek terimlerin ismi yer almaktadir.

Hatirlayalim Bir onceki yil konu ile ilgili 6grenilenlerin kisa hatirlatmasini yapan resim-
karikatiir bulunmaktadir.

Ogrenelim Konu anlatimi ve konu ile ilgili 6rnekler yer almaktadir. Bu 6rneklerin
cevaplari da bulunmaktadir.

Eglenelim Ogrencilerin konu ile ilgili eglenebilecekleri bulmaca ve oyunlara yer
verilmistir.

Calisalim Konuya yo6nelik problemlere yer verilmistir.

Bilgi bulutu Mevcut konuya yonelik énemli bilgiler verilmistir.

Etkinlik sepeti Konuya yo6nelik simnif ici etkinlik 6rnegi verilmistir.

Unite degerlendirme  Her iinite sonunda, o iiniteyi olusturan tiim konulara yonelik

sorular1 degerlendirme sorular: yer almaktadir.

Tablo 1’e bakildiginda, dordiincii sinif matematik ders kitabinin hedeflenen konu ile ilgili 6n
hazirlik (terim giinesi, hatirlayalim boliimleri) — 6grenme siireci (6grenelim-eglenelim- bilgi bulutu-
etkinlik sepeti boliimleri) ve degerlendirme (¢alisalim- iinite degerlendirme) asamalarindan olustugu
soylenebilir. Kitapta “Ogrenelim”, “Eglenelim”, “Calisahm”, “Etkinlik sepeti” ve “Unite
Degerlendirme Sorular1” boliimleri, 6grencilere yoneltilen soru, 6rnek, problem ve alistirmalardan
olusmaktadir. “Ogrenelim” boliimiinde, s6z konusu problemlerin cevaplari da yer almaktadir.
“Eglenelim” ve “Etkinlik Sepeti” boliimii ise daha ¢ok Ogrencilerin duyussal ve psikomotor
becerilerine yonelik ve her boliim icin 1 adet hazirlanmis tiirden etkinliklerden olusmaktadir.
Dolayisiyla, bu calisma kapsamina, “Calisalim” ve “Unite Degerlendirme Sorular1” boliimlerinde yer

alan soru tiirleri alinmistir.

Tablo 2. Sekizinci simif matematik ders kitabi’n1 olusturan bilesenler

Bolimler Acgiklamalar

Terimler Konu ile ilgili terim-kavram ve sembollere yer verilmistir.

Zeka oyunu Konu ile ilgili zeka oyunlarina yer verilmistir.

Neden 6grenmeliyiz ~ Konunun gercek hayat ile iliskisine yonelik 6rnekler yer almaktadir

Hazir miy1z? Islenecek ders kapsaminda neler 6grenilecegine yonelik kisa bilgiler
verilmistir.

Hatirlayalim Onceki yillarda dgrenilenlerin kisa bir hatirlatmast yer almaktadir.

Bunu 6grenelim Konuya iliskin 6nemli bilgiler yer almaktadir.

Birlikte yapalim Konuya yonelik ¢6ziimlii sorular ve problemler yer almaktadir.

Dikkat Thtiyag duyulan konularda, dikkat edilmesi gereken bilgilere yer
verilmistir.

Arastiralim- Arastirmaya yonelik sorulara yer verilmistir

Disiinelim

Sira sizde Konuya yonelik problemlere yer verilmistir.

Unite degerlendirme  Her iinite sonunda, iiniteyi olusturan tiim boliimlere yonelik
degerlendirme sorular: yer almaktadir.

Tablo 2’ye bakildiginda, sekizinci smif matematik ders kitabinda yine derse on hazirlik
(terimler-zeka oyunu-neden 6grenmeliyiz-hazir miyiz-hatirlayalim boliimleri) 6grenme siireci (bunu
Ogrenelim- birlikte yapalim-dikkat-arastiralim-diisiinelim boéliimleri) ve degerlendirme siireci (sira
sizde- tinite degerlendirme) boliimlerinin yer aldig1 goriilmektedir. Dolayisiyla her iki kitap da benzer

formatlarda hazirlanmig denebilir. Bu yiizden, kitap igerisinde “Sira Sizde” ve “Unite Degerlendirme”
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béliimlerinde yer alan soru tiirleri, bu ¢alisma kapsaminda incelenmistir. Bu kitapta, “Arastiralim-
Diiglinelim” boéliimiinde, 6grenciye konu ile ilgili arastirabilecegi, her boliim igin 1 adet soru
yoneltilmistir fakat bu boliim, konunun anlasilmasi icin degil, ilave arastirma yapmak isteyenler igin

ayrilmis bir boliim olarak kitapta yer aldig: diistiniilerek ¢alisma kapsamina alinmamustir.

Sonug olarak bu calismada, doérdiincii simif matematik ders kitabindan 408, sekizinci sinif

matematik ders kitabindan toplam 543 olmak {izere toplam 951 soru incelenmistir.
Verilerin Analizi

Arastirmada nitel analiz yOntemlerinden betimsel analiz kullamilmistir. Bu baglamda,
arastirma kapsamina alinan sorular, asagidaki tabloda yer alan (Tablo-3) TIMMS bilissel diizeylerine

gore analiz edilmistir.

Tablo 3. TIMSS 2019’a gore matematik bilissel diizeyleri

Hatirlama

Tanimlari, terminolojiyi, say1 6zelliklerini, 6l¢gme birimlerini, geometrik
ozellikleri ve formiilleri hatirlar (6r. axb=ab, a+a+a=3a).

Tanima / Ayirt Sayilar, ifadeleri, nicelikleri ve sekilleri ayirt eder. Matematiksel

Etme agidan esit olan olgular1 (Or. esdeger kesirler, ondalik sayilar ve

ylizdelikler, basit geometrik sekillerin farkli konumlari) ayirt eder.

Smiflandirma- Sayilari, ifadeleri, nicelikleri ve sekilleri ortak Ozelliklerine gore

siralama smiflandirir.

Islem Yapma +, — %, + i¢in veya bunlarin dogal sayilar, kesirler, ondalik sayilar ve
- tam sayilar ile kombinasyonu i¢in algoritma yontemleri kullanir. Basit
= cebirsel siiregleri uygular.

- Bilgiyi alma/ Grafiklerdeki, tablolardaki, metinlerdeki ve diger kaynaklardaki

Okuma bilgileri anlar.

Olcme Olcme araclarimi kullanir ve uygun 6l¢gme birimlerini seger.

Belirleme/  karar Yaygin ¢dziim yontemleri olan problemler i¢in etkili/uygun islemleri,

verme stratejileri ve araclar belirler.

Sunma/modelleme  Verileri tablo veya grafiklerle gosterme, esitlikler, esitsizlikler,
© geometrik sekiller, problem durumlan icin diyagramlar olusturur ve
% matematiksel iliskinin esdeger gosterimlerini {iretir.

—éo Uygulama Matematiksel kavramlar1 ve prosediirleri iceren problemleri ¢6zmek
5‘ i¢in stratejiler uygular.

Analiz etme Sayilar, ifadeler, nicelikler ve sekiller arasindaki iliskileri belirler,

tanimlar ve kullanir.

Sentez yapma Problemleri ¢6zmek igin bilgi, ilgili gosterimler ve prosediirlerin farkl
QE) unsurlari arasinda baglant: kurar.

:é Degerlendirme Alternatif problem ¢ozme stratejilerini ve ¢oziimlerini degerlendirir.

=4 Sonug Cikarma Bilgi ve kanita dayali gegerli ¢cikarimlar yapar.

z Genelleme lligkileri, daha genel ve genis uygulanabilir sartlarda gosteren ifadeler
< kurar.

Dogrulama Bir stratejiyi veya ¢Oziimii desteklemek i¢in matematiksel iddialar

sunar.

Tablo 3’e bakildiginda, s6z konusu 3 farkl biligsel alanin kendi igerisinde de farkli kollara

ayrildig1 goriilmektedir. Sorularin analizi yapilirken, yukaridaki tablo géz oniine alinarak asagidaki

kodlama tablosu olusturulmustur.
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Tablo 4. Arastirma igin tasarlanan kodlama tablosu

Biligsel Diizey Soru kaliplari-tipleri

Bilme Bosluk doldurma- dogru yanlis — eslestirme sorulari, islem prosediirlerini
uygulayarak elde edilen tiim hesaplamalar, bir kavramin 6zelliklerini bulma,
grafik okuma

Uygulama Bilme diizeyindeki tiim sorularin, rutin problemlere doniismiis versiyonlar,
grafik olusturma, denklem kurma

Akl ylirtitme Rutin olmayan problemler, acgik uglu- ¢oklu cevaba sahip- gercek durumlarla

birebir iligkili problemler, problem kurma, uzamsal beceri igeren problemler

Tablo 4. baz almarak, tiim sorularin siniflandirilmasit yapilmistir. Ornegin asagida 3 farkli

biligsel seviyeye yonelik 6rnek soru ve siniflandirma gerekgesi verilmistir.

Tablo 5. Diizeylere gire drnek problemler ve gerekgeleri

Bilissel Diizey ~ Ornek soru Gerekge

Bilme Verilen c¢arpma islemlerini Bu sorudan once, ‘6grenelim’ boliimiinde, 10, 100
kisa yoldan yapiniz. ve 1000 katlariyla kisa yoldan carpma isleminin
15x10= kurali anlatilmistir. Bilme diizeyinde, hesaplama
3000x2= ....vb. yapmalar1 gerekmektedir.

Uygulama Ayda 600 TL odeyen bir 100 ile c¢arpma kuralinin rutin probleme
kiraconin  yillik  gelirini  doniistiiriilmiis halidir. Uygun islemi bularak
hesaplayiniz. problemi ¢ozmeleri gerekmektedir.

Akilyiiritme ~ Kumbaramda 1 TL ve 50 Sorunun birden fazla cevabi vardir. Ogrenciler

kuruslar var. Kumbaramdan
3 tane bozuk para aldigimda,
elime kag lira ge¢mis olabilir?

farkli kombinasyonlarla farkli cevaplar verebilir,
gercek durumla baglantili oldugundan
canlandirma yapabilir, cevaplar arasinda iligki

Olabilecek
halinde yazarak gosteriniz.
Daha sonra bu durumu sinif
ortaminda canlandiriniz.

sonuglar1 liste kurabilir.

Gegerlik ve Giivenirlik

Bu ¢alismada incelenen her iki ders kitabinda yer alan iinitelerden, rastgele yontemle segilen
1’er iinitede yer alan sorular ¢alismay1 yapan iki arastirmaci ve matematik egitimi alaninda doktora
yapan bagka bir arastirmaci tarafindan ayr ayr bilissel alan siniflandirmasina tabi tutulmustur. Bu
smiflandirma sonucu ortaya c¢ikan uyum yiizdesi %80 (Miles ve Huberman, 1994) olarak
bulunmustur. Daha sonra bu siniflandirmalar karsilastirilarak, farkliliklar {izerinde bir uzlasmaya
varilmigtir. Ornegin, dordiincii simif ders kitabinda, dogal sayilarda dort islem yapilirken, rutin bir
problem baglaminda sorulan sorularin “bilme” ya da “uygulama” basamaginda olmasi konusunda
goriis farkliliklar1 ortaya ¢ikmis, bu hesaplamalarin, sonugta bir problem baglaminda sorularak

uygulamasinin yapildig gerekgesiyle “uygulama” basamaginda degerlendirilmesine karar verilmistir.

Bununla birlikte, nitel calismalarda, giivenirligi saglamanin bir yolu da, ¢alismanin verilerini
olabildigince aktarmaktir (Creswell ve Miller, 2000). Bu ¢alismada ise, belirlenen tiim sorularin hangi

iinitede oldugu ve soru kaliplarinin ne oldugu bulgular kisminda verilmistir.
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Bulgular

Calismada kullanilan 4. sinif matematik ders kitabinda bulunan sorularin her iiniteye gore
analizi asagidaki verilmistir. Buna gore, 4. sinif ders kitabindaki dogal sayilara yonelik ilk 3 {initede
yer alan basliklar ve alt basliklarda bulunan “calisalim” ve “iinite degerlendirme” boéliimlerine ait

sorularin analizi Tablo 6’da yer almaktadur.

Tablo 6. Dirdiincii sinif matematik ders kitabinin ilk ii¢ iinitesinde yer alan sorularin analizi

I;;;:gl Alt Baghk Bilme Uygulama éili(iitme Toplam
Dogal 4 basamakli dogal sayilar  C-1 4 0 0 4
Sayilar Boliik kavrami C-2 3 0 0 3
6 basamakl dogal sayilar  C-3 8 0 0 8
4 basamakli sayilarla C-4 3 3 0 6
m ylizer ve biner sayma
E Dogal sayilar1 yuvarlama  C-5 0 2 1 3
2 Dogal sayilarda siralama ~ C-6 5 1 0 6
- Dogal sayilarla oriintii C-7 0 6 1 7
Dogal Dogal sayilarla toplama C-8 1 3 0 4
Sayilarla
Toplama
Dogal S.  Cikarma Islemi (@) 3 1 0 4
Cikarma  Zihinden Cikarma c-10 2 2 0 4
UNITE DEGERLENDIRME 12 9 0 21
TOPLAM 41(%58) 27 (%38) 2(%3) 70
Dogal Toplama isleminde C-11 4 3 0 7
Sayilarla  tahmin etme
= Toplama Dogal sayilar1 zihinden C-12 2 3 0 5
Z  Islemi toplama
) Problem ¢6zme ve kurma C-13 0 6 3 9
o Dogal Cikarma isleminde C-14 1 5 0 6
sayilarla  tahmin etme
¢ikarma  Problem ¢bzme ve C-15 0 6 3 9
islemi problem kurma
UNITE DEGERLENDIRME 2 15 1 18
TOPLAM 9 (%17) 38 (%70) 7(%13) 54
Carpma Islemi C-l16 2 1 0 3
Carpan sirast C-17 5 2 0 7
Dogal Kisa  yoldan ¢arpma C-18 2 1 0 3
sayilarla  islemi
carpma Zihindencarpma islemi ¢-19 2 2 0 4
i islemi Carpma islem tahmini c20 2 1 0 3
Z Problem ¢6zme ve kurma C-21 0 7 2 9
2 Dogal Bolme Islemi C2 4 0 0 4
«© Sayilarda 4 basamakli dogal C-23 2 0 0 2
Bolme sayilarda bolme
Islemi Zihinden bolme iglemi C24 2 0 0 2
Bolme islemi tahmini c25 1 3 0 4
Carpma ve bolme ar. liski C-26 2 0 0 2
Problem kurma ve ¢ozme C-27 1 3 2 6
Matematikte esitlik c28 2 1 0 3
Matematikte esitligi C-29 2 1 0 3
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saglama
Unite Degerlendirme 13 12 3 28
TOPLAM 42(%51) 34 (%40) 7 (%8) 83

C: Calisalim Bolumii

Tabloya bakildiginda, ilk ii¢ tinitenin dogal sayilar ve dogal sayilarda islemlerin 6gretiminin
yer aldig1 goriilmektedir. Ik tinitede “calisalim” ve “finite degerlendirme” boéliimlerini olusturan
toplam 70 adet sorunun bulundugu goriilmektedir. Bu sorularin %58’i bilme, %38’i uygulama ve %3’
akil yiirtitme diizeyindeki sorular oldugu tespit edilmistir. Yine ikinci iinitede yer alan 54 adet
sorunun %17’si bilme, %70'i uygulama ve %13'ii akil yiiriitme diizeyindedir. Ugiincii {initede yer alan
toplam 83 adet sorunun ise %51’i bilme, %34’ii uygulama ve %8i akil yiiriitme diizeyindedir. Ug
iinitede yer alan bilme diizeyindeki sorular, dogal sayilarin adlandirilmas: ve dogal sayilarda dort
islemin gerceklestirilmesi tizerine sorulardir. Uygulama diizeyinde ise, dogal sayilarda dort isleme
yonelik rutin problemlerin yer aldig1 goriilmektedir. Akil yiiriitme diizeyinde yer alan sorular ise,
gercek durumdan Ornekler bulma ve verilen bilgileri kullanarak problem kurma sorularindan

olusmaktadar.

Tablo 7. Dordiincii sinif matematik ders kitabr dordiincii iinitedeki sorularin analizi

Konu Baghig:1  Alt Baglik B U A T
Basit-bilesik-tam say1ili kesirler C-30 2 2 0 4
Birim kesirleri karsilastirma ve C-31 3 0 0 3
siralama
Kesrin belirtilen kadar kismimi C-32 0 4 0 4
Kesirler bulma
Paydalari esit kesirleri C-33 1 0 0 1
= kargilagtirma
Z Kesirlerle toplama ve c¢ikarma (-34 6 0 0 6
) islemi
= Problem ¢6zme ¢-35 0 7 0 7
Zaman Zaman Ol¢li birimleri arasindaki C-36 4 0 0 4
Ol¢me iligki
Problem ¢dzme ve kurma C-37 0 7 2 9
Veri toplama Siitun grafigi inceleme ¢-38 4 0 0 4
ve Stitun grafigi olusturma C-39 1 2 0 3
degerlendir  Elde ettigi veriyi sunma C-40 0 0 4 4
me Problem ¢dzme ve kurma C-41 2 1 1 4
Unite Degerlendirme 10 5 2 17
TOPLAM 33 28 9 70

%47 %40 %13

B:Bilme, U: Uygulama A: Akil Yiiriitme, C: Calisalm Boliimii

Tablo 7’ye bakildiginda, dordiincii {initede Ogrencilere yoneltilen toplam 70 adet sorunun
%47’si bilme, %401 uygulama, %131 ise akil yiiriitme diizeyindeki sorulardan olusmustur. Bilme
diizeyindeki sorular, kesirlerin gosterimi, kesirlerde siralamanin nasil yapildiginin 6gretimi sonrasi
Ogrencinin siralamasimin istendigi sorular, kesirlerde iglemleri yapma, zaman 6lgii birimlerinden yil-
ay- hafta gibi birimleri birbirine ¢evirme, verilen siitun grafigini okumayi1 amaglayan sorulardir.
Uygulama diizeyindeki sorular, kesirlerle ilgili rutin problemler ¢6zme, zaman 06l¢ii birimleriyle ilgili

rutin problemler, siitun grafigi olusturma gibi amaglar iceren sorulardir. Akil yiiriitme diizeyindeki
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sorular ise, verilen duruma yonelik problem kurma ve bir durumdan 6grencinin veri toplamasin

saglayarak siitun grafigi olusturmay1 amaglayan sorulardir.

Tablo 8. Dirdiincii sinif matematik ders kitab: besinci iinitede yer alan sorularin analizi

Konu Baghg1 Alt Baglik B U A T
Uggen  kare  dikdortgeni C-42 3 0 0 3
isimlendirme

Geometrik {(are‘ ve. dikdortgenin kenar C-43 3 0 0 3

cisimler ve sekiller Ozellikleri
Kenarlarina gore liggen tiirleri C-44 2 0 0 2
Kiip olusturma C45 0 0 3 3
Es kiiplerle model olusturma  C-46 0 0 3 3

i Diizlem C47 2 0 0 2

% Geometride temel Agnm N behr‘lenme51 ve C48 2 0 0 2

- isimlendirilmesi

ok kavramlar Ac¢imin dl¢iimi C49 2 0 0 2
Acinin ¢izimi C-50 0 2 0 2

Uzamsal iligkiler Simetri dogrusu ¢izme C-51 1 2 0 3
Seklin dogruya gore C-52 0 2 0 2
simetrigini ¢cizme

Uzunluk 6lgme Milimetrenin kullanimi C53 0 3 0 3
Olcii birimlerinin doniisiimii ~ C-54 4 0 0 4
Uzunlugu tahmin etme G55 0 1 0 1
Problem ¢6zme G5 0 5 0 5

Unite Degerlendirme 7 8 4 19

TOPLAM 26(%44) 23(%40) 10(%16) 59

B:Bilme, U: Uygulama A: Akil Yiiriitme, C: Caligalim Boliimii

Tablo 8’e gore besinci iinitede Ogrencilere yoneltilen 59 adet sorunun %44’ti bilme, %401
uygulama ve %16’s1 akil yiirtitme diizeyindeki sorulardir. Bilme diizeyindeki sorular, geometrik
sekilleri ve kenarlarimi isimlendirme, kenar uzunluklarini hesaplama, diizlem modellerini bulma,
agilar1 isimlendirme gibi sorulardir. Uygulama diizeyindeki sorular, verilen acilar iletki yardimiyla
cizme, verilen gorsellerde simetri dogrularimi ¢izme, gilinliikk hayatta kullanilan nesnelerin
uzunluklarinin 6l¢timii, 6lgmeye yonelik rutin problemleri iceren sorulardir. Akil yiiriitme diizeyinde
ise, acilim1 verilen kiiplerin kapal: sekil halinde nasil goriinecegini bulma, belirli sayida kiip ile farkh
sekiller insa etme, verilen sekilde kag kiip kullanilmis oldugunu bulma gibi amaglari bulunan sorular

bulunmaktadir. 6. Unitede yer alan sorularin analizi ise asagida verilmistir.

55



Taspinar-Sener, Z. & Bulut, A. S.

Tablo 9. Dordiincii sinif matematik ders kitab: altinct iinitede yer alan sorularin analizi

Konu Alt Baglik B u A T
Baslig1
Kare ve dikdortgenin g¢evre C-57 5 0 0 5
Cevre uzunluklari
> Cevre uz. Ayni olan geometrik (C-58 0 0 1 1
Ol¢gme .
sekiller olusturma
Problem ¢dzme ve kurma C-59 0 7 0 7
Alan Slcme Diizlemsel sekillerin alani ¢-60 2 2 1 5
Kare ve dikdortgenin alani C-61 2 4 0 6
g Kilogram ve gram C-62 2 0 0 2
:% Kiitle 6lgme C63 0 1 0 1
o Tartma Ton ve mg kullanim yerleri C-64 1 0 0 1
Kiitle 6lcii birimleri ar. liski C-65 2 0 0 2
Problem ¢6zme ve kurma C-66 0 5 1 6
Litre ve mililitre C-67 2 2 0 4
S1v1 dleme Litre ve mililitreyi kullanma C-68 0 3 0 3
Sivi 6lgmede tahmin etme C-69 0 0 1 1
Problem ¢dzme ve kurma C-70 0 4 1 5
Unite Degerlendirme 7 12 4 23
TOPLAM 23(%32) 40(%55) 9(%12) 72

B:Bilgi, U: Uygulama A: Akil Yiiriitme, T: Toplam, C: Calisalim Boliimii

Tablo 9" a gore altinc iinitede ise, 6grencilere yonelik toplam 72 adet sorunun %32’si bilme,
%55’1 uygulama ve %12’si akil yiiriitme seviyesindedir. Bilme diizeyinde; kenar uzunluklar: verilen
kare ve dikdortgenin ¢evre uzunluklarint hesaplama, birim kareleri sayarak alan hesabi, kiitle ve siv1
ol¢li birimlerini dontistiirme gibi amaglar1 bulunan sorular bulunmaktadir. Uygulama diizeyindeki
sorular, ¢evre uzunlugu- alan hesabi, kiitle ve sivi Ol¢ii birimlerine yonelik rutin problemleri
icermektedir. Akil yiiriitme seviyesinde, ayni ¢evre uzunluguna sahip farkli geometrik sekiller ¢izme,
verilen alan Olciilerine uygun sekil ¢izme ve verilen durumlara yonelik problem kurmay1 amaclayan

sorular bulunmaktadar.

Sekizinci siif matematik ders kitabina yonelik analiz tablolar: ise, asagida birinci {initeden
baslayarak verilmistir. Sekizinci sinif matematik ders kitabinda, 6grencilere yoneltilen sorular “sira
sizde” ve “linite degerlendirme” boliimlerinde verilmistir. Bu kitapta, her alt baslik igerisinde birden
fazla “sira sizde (SS)” bolimlerine rastlanmis ve tabloda, numaralandirilmis “sira sizde” boliimleri
aralik olarak verilmistir. Ornek olarak “SS: 1-5” birden bese kadar numaralandirilmig toplam 6 adet

sira sizde boliimiini temsil etmektedir.
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1. UNITE

2. UNITE

3.UNITE

Konu Alt Baglik SS B U A T
Carpanlar Pozitif tamsayilarin ¢arpanlar1  SS; 1-5 4 0 1 5
ve Katlar EKOK SS; 6-7 1 5 0 6
EBOB S5;8-12 4 11 0 15
Tamsayilarin tamsayr SS;13-18 5 4 0 9
kuvvetleri
Ondalik gosterimlerin  S5;19-21 2 1 3
Uslii ¢ozlimlenmesi
ifadeler Cok biiyiik ve c¢ok kiiciik 22-23 2 0 0 2
sayilar
Sayilarin bilimsel gosterimi 24--27 3 5 0 8
Unite Degerlendirme 20 9 3 32
TOPLAM 41(%51)  35(%44) 4(%5) 80
Karekokli ifadeler SS;28-32 4 3 0 7
Koklii sayilarin hangi iki say1 SS;33-36 2 5 1 8
arasinda oldugunu belirleme
Karekoklii ifadelerin yazim S5,37-41 4 1 0 5
bicimleri
Karekoklii ifadelerde ¢arpma SS;42-45 4 6 0 10
ve bolme
Karekokli ifadelerde toplama  SS5;46-48 3 5 1 9
ve ¢ikarma
Karekoklu ifade ile SS;49-51 3 0 0 3
carpildiginda sonucu dogal
say1 olan ¢arpanlar
Ondalik ifadelerin karekokii SS;52-55 2 5 0 7
Karekoklii  Irrasyonel sayilar ve gercel S5,56-60 3 4 0 7
ifadeler sayilar
Cizgi ve siitun grafiklerini SS5,61-66 3 3 0 6
yorumlama
Verileri uygun grafik ile SS,67-71 0 3 2 5
Veri Analizi gosterme
Unite Degerlendirme 19 11 1 31
TOPLAM 47(%48)  46(%46) 5(%5) 98
Basit Olas1 durumlari belirleme SS;72-75 2 3 0 5
olaylarin Bir olayin olma olasilig1 S5;76-79 3 14 0 17
olma
olasilig
Cebirsel Cebirsel ifadeler 5580-85 5 1 0 6
ifadeler ve Cebirsel ifadelerde ¢arpma 5586-90 2 6 0 8
ozdeslikler ~ Ozdeslikler 85,91-98 7 7 0 14
Carpanlara ayirma S5;99-106 5 6 0 11
Unite degerlendirme 19 20 1 40
TOPLAM 43(%42) 57(%56) 1(%1) 101
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Tablo 10’un devami

Konu Alt Baglik SS B U A T
Dogrusal Birinci ~ dereceden  bir SS;107-112 8 6 0 14
denklemler  bilinmeyenli denklemler
- Koordinat sistemi SS; 113-115 4 2 0 6
g Dogrusal Miskiler SS;116-120 0 6 1 7
:% Dogrusal denklemlerin  S5;121-125 3 4 0 7
< grafigi
Dogrusal  iliski  iceren S5;126 0 3 0 3
gercek hayat durumlar
Dogrunun egimi SS;127-130 4 0 0 4
Esitsizlikler  Birinci dereceden  bir SS;131-137 3 8 2 13
bilinmeyenli esitsizlikler
Unite Degerlendirme 20 16 0 36
TOPLAM 42(%47)  45(%50) 3(%3) 90
Ucgenler Ucgende kenarortay, SS5;138-142 4 3 0 7
aglortay, yiikseklik
Uggenlerin kenarlar1 SS;143-145 9 0 0 9
= arasimndaki iligkiler
Z Uggenin ac1 ve kenarlar1 SS;146-148 4 1 0 5
D arasindaki iligkiler
© Ucgen cizimleri $5149-152 0 5 0 5
Pisagor bagintis SS;153-157 1 5 0 6
Eslik Eslik benzerlik 55-158-163 3 6 0 9
benzerlik
Unite degerlendirme 14 13 2 29
TOPLAM 35(%50)  33(%47) 2(%3) 70
Dontisim Oteleme SS; 164-167 2 2 0 4
geometrisi Yansima SS; 168-170 3 2 0 5
Ardisik 6teleme ve yansima  SS; 171-174 0 8 0 8
Geometrik ~ Dik  prizmalarin  temel SS;175-180 5 1 0 6
cisimler elemanlar1 ve aginimi
- Dik dairesel silindir SS;181-184 3 3 0 6
= Dik  dairesel dilindirin 185-186 12 11 0 23
:% ylizey alam
< Dik  dairesel silindirin 187-191 5 6 1 12
hacmi
Dik piramidin temel 192-195 2 2 0 4
elemanlar1 ve aginimi
Dik koninin temel 196 3 1 0 4
elemanlar1 ve aginimi
Unite degerlendirme 24 11 3 38
TOPLAM 59(%53)  47(%43) 4(%4) 110

B:Bilgi, U: Uygulama A: Akil Yiiriitme, T: Toplam, SS; Sira Sizde Boliimii
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Tablo 10 incelendiginde, ilk {initede toplam 80 adet sorunun %51’i bilme, %35’i uygulama,
%41 ise akil yiiriitme seviyesindeki sorulardan olusmustur. Bunlar igerisinden, bilme seviyesindeki
sorular, pozitif tam say1 ve asal ¢arpanlarin nasil bulundugunun gosterimi sonras1 verilen sayilarda
bulma, verilen sayilarin EBOB-EKOK unu bulma, iislii ifade islemlerini yapma, ondalik gosterimlerin
¢oziimlenmesi, biiyiik sayilar1 10'un kuvvetleri seklinde yazma, sayilar1 bilimsel gosterimleriyle
yazma ve siralama gibi amaclar iceren soru kaliplarindan olusmustur. Uygulama seviyesi, iinitedeki
konulara yonelik rutin problemlerden olusan sorular: icermektedir. Akil yiiriitme seviyesinde ise,
verilen bilgilerden yola ¢ikarak sayinin ne olabilecegini bulmaya yonelik sorulardan olusmaktadir.
Akil yiiriitme seviyesindeki sorulardan, iinite degerlendirme bdliimiinde olanlar, 6nceki yillarda

merkezi sinavlarda sorulmus sorulardir.

Ikinci {initede toplam 98 adet sorunun %47’si bilme, %46's1 uygulama, %5'i ise akil yiiriitme
seviyesindedir. Bilme diizeyindeki sorular, karekdoklii ifadelerin gosterimi, say1 dogrusunda yerinin
bulunmasi ve karekoklii ifadelerde dort islem yapma, rasyonel-irrasyonel sayilar1 belirleme, ¢izgi ve
siitun grafiklerinde verileri okumay1 amaglayan sorulardir. Uygulama diizeyindeki sorular, karekoklii
ifadelere yonelik gercek durumlarla iliskilendirilmis rutin problemler, akil yiiriitme diizeyinde ise,
belirli bir noktaya en yakin konumda olan sayiy1 bulmaya yonelik sorular bulunmaktadir. Unite
degerlendirme boliimiindeki akil yiiriitmeye yonelik soru ise, onceki yillarda merkezi sinavlarda

sorulan soru oldugu tespit edilmistir.

Ugiincii iinitede yer alan 101 adet sorunun %42’si bilme, %56s1 uygulama ve %1 ‘i akil
yliriitmeye yoneliktir. Bilme diizeyindeki sorular, olasi durumlar1 bulma, belirli durumlara uygun
cebirsel ifade yazma, cebirsel ifadeleri sadelestirme, denklem-6zdeslik ayrimini yapma gibi amaclari
iceren sorulardan olusmaktadir. Uygulama diizeyindeki sorular, olasilik ve cebirsel ifadelerle ilgili
problemleri icermektedir. Akil yliriitmeye dayali ise, iinite degerlendirme boliimiinde, 6grencinin

hem boliinebilme hem de olasilik konularini bilerek ¢ikarim yapmasini saglayan bir sorudur.

Dordiincii {initede, 90 adet sorunun %47’si bilme, %50’si uygulama ve %3’ii akil yiiriitme
seviyesindedir. ‘Bilme’ asamasindaki sorular, esitsizlik ¢oziimleri, bagimli-bagimsiz degiskenlerin
belirlenmesi, verilen noktalarin koordinat degerlerini bulma gibi soru kaliplarindan olusurken,
uygulama basamagindaki sorular, esitsizlik, denklem ve koordinat diizlemindeki sorularin problem
baglamina alinmasiyla olusturulmusg soru tipleridir. Akil yiiriitmeye yonelik soru tipleri ise, sekli

verilen bir Oriintii denklemi ve problem kurmaya yonelik sorulardan olusmustur.

Besinci iinitede yer alan 70 adet sorunun %50’si bilme, %33'1i uygulama ve %?2’si akil yiiriitme
diizeyinde yer almaktadir. Tabloda yer alan bilme basamagindaki soru kaliplar1: tiggende agiortay-
kenarortay bulma, agiortay-kenarortay yardimiyla tiggende ac1 bulma, iki kenari verilen iiggenin diger
kenarmni {i¢gen esitsizligi yardimiyla bulma, tiggenlerin acilar1 arasindaki iliskiye gore kenarlari

arasindaki iligkiyi bulma, es ve benzer {icgen ciftlerini bulma ve gosterme ile ilgili sorulardan
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olusmaktadir. Uygulama basamagindaki sorular ise; hesaplanmasi istenen durumlarin problem
baglamimna aktarilarak ifade edilmesiyle hazirlanan sorular, cetvel ve agidlger yardimiyla tiggen
cizimleri, es ve benzer iiggenler ¢izme ile ilgilidir. Son olarak akil yiiriitme basamagma yonelik
sorular ise, gecmis yillarda merkezi smavlarda sorulmus ve verilen durumda 6grencinin bilgilerini

kullanarak ag1 ve kenarlarin alacagi degerleri bulmasina yonelik 2 adet sorudan olusmaktadir.

Altma tinitede toplam 110 adet sorudan yaklasik %5311 bilme, %42’si uygulama ve %4’ akil
ylriitme seviyesindedir. Bilme seviyesindeki sorular, yansimalar sonucu elde edilen yeni goriintiilerin
koordinatlarini sdyleme, dik prizmalari isimlendirme, ayrit uzunluklarini belirleme, taban yaricaps,
yiiksekligi verilen silindirin yilizey alanini ve hacmini verilen formiile gore bulma, piramidin, yiiz
ayrit kose sayisini yazma gibi soru kaliplarindan olusmustur. Uygulama seviyesinde, yansima sonucu
olusan yeni sekil ya da koordinatlar1 olusturma, motiflerin i¢indeki yansima ve otelemeleri gosterme,
ayrit uzunluklar: verilen prizma, piramit ve koni ¢izimi, silindir seklindeki cisimler {izerinden ytizey

alanina ve hacime yonelik problemlerden olusmustur.

Akl yiiriitmeye yonelik bir problem, tabani verilen bir silindirin hacmini tahmin etmeye
yoneliktir. Buradaki sorudan once, Ogrenciye nasil tahmin edilmesi gerektigi konusunda bir
yonlendirme yapilmistir fakat soru kokiinde tahmin etme oldugu icin, bu sorunun akil yiiriitme
seviyesinde incelenmesine karar verilmistir. Unite degerlendirme sorularinda ise, agilim1 verilen bir
cisim tizerindeki bir noktanin kapatilinca nerede olacagina yodnelik soru tiirleri yer almaktadir. Bu

sorular yine 6nceki yillarda merkezi sinavlarda sorulan sorulardan olusmustur.
Her iki kitapta yer alan sorularin biligsel seviyelere gore analizi ise Tablo 11" de verilmistir.

Tablo 11. 4.ve 8. Stnmif matematik ders kitabindaki tiim sorularin biligsel seviyelere gore analizi

Sinif diizeyi Bilme Uygulama Akil Yiirtitme  Toplam
4.Smaf 174(%42) 190(%46) 44(%11) 408(%100)
8.Smif 267(%49) 263(%48) 19(%3) 543(%100)

Tablo 11’e bakildiginda, dordiincii sinif matematik ders kitabinda yer alan sorularin %42’si
bilme, %46’s1 uygulama ve %11’i akil yiiriitme seviyesindedir. Sekizinci simif matematik ders

kitabinda yer alan sorularin ise, %49"u bilme, %48’i uygulama ve %3’11 akil ytiirtitme seviyesindedir.
Sonug, Tartisma ve Oneriler

Bu calismada, 2019-2020 yilinda okutulan dordiincii ve sekizinci sinif matematik ders
kitaplarinda yer alan sorularin, TIMSS bilissel alanlarina gore ayrintii incelemesi yapilmistir.
Oncelikle, kitaplarda yer alan soru sayilarina bakildiginda, dordiincii smiflara yonelik ders
kitabindaki soru sayisinin (408) sekizinci sinifa yonelik kitaptaki soru sayisindan (544) daha az oldugu
goriilmektedir. Sekizinci siif 6grencilerinin, ortadgretime gegis igin merkezi olarak yapilan Liselere
Gegcis Sistemi (LGS) smavina hazirlanmalar: nedeniyle bu sinif diizeyindeki kitaplarin daha fazla soru
bulundurmasi olumlu bir durumdur. Kitaplarda bulunan sorularin bilissel seviyeleri incelendiginde

dordiincii sinuf ders kitabinda, bilme, uygulama ve akil yiiriitme seviyesindeki sorularin ytizdesi
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sirasiyla, %42, %46 ve %11’dir. Sekizinci smnifta ise bu oranlar %49 bilme, %48 uygulama ve %3 akil
yliriitme olarak degismektedir. 2019 TIMSS’ de yer alan sorularin yiizdesine bakildiginda, dérdiincii
smiflar i¢in, bilme, uygulama ve akil yiiriitme seviyesindeki sorular, sirasiyla yiizde 40, 40 ve 20 iken,
sekizinci smiflar igin 35, 40 ve 25 olarak degismektedir (Suna vd., 2020). Buna gore, her iki sinifin ders
kitabinda da, “bilme” ve “uygulama” seviyesindeki soru oraninin olmas: gerekenden fazla, “akil
yliriitme” seviyesindeki soru oraninin ise az oldugu ortaya ¢ikmistir. Bununla birlikte, akil yiiriitmeye
yonelik {inite degerlendirme sorulari incelendiginde bu sorularin biiyiik ¢ogunlugunun, gec¢mis
yillarda ¢ikan TIMSS ya da Tiirkiye’de merkezi sinavlarda sorulmus sorulardan olustugu tespit
edilmistir. Akil yiiriitme seviyesindeki sorularin, bilme ve uygulama seviyesindeki sorulara gore daha
iist diizey diisiinme becerileri gerektirmesi bu seviyedeki sorularin 6grenci tarafindan “zor” olarak
algilanmasina neden olabilir. Merkezi sinavlarda da ¢ok benzer hatta ayni sorular1 géren 6grenciler,
smavlarin daha zor ve karmasik oldugunu diisiinerek sinavlara karsi olumsuz bir tutum
sergileyebilir. Dolayisiyla kitaplarda konularla alakali olarak akil yiiriitme seviyesinde yoneltilen
sorularin direkt merkezi sinavlarla iliskilendirilmesinden ziyade, bu basamaga yo6nelik daha 6zgiin

sorularin bulunmasi yerinde olacaktir.

Uniteler ve iinitelerde yer alan baghklar ayr1 ayri incelendiginde, ders kitaplarinin her ikisinin
de konu baghklarinin, Matematik Dersi Ogretim Programi’'nda (MEB, 2018) yer alan kazanimlar
dogrultusunda olusturuldugu tespit edilmistir. Bu baglamda, kazanimlarin bilissel seviyelerinin
analiz edildigi calismalar da 6nem kazanmaktadir. Delil vd. (2020)'1n ilkokul 1-4. sinif kazanimlarins,
TIMSS bilissel seviyelerine gore degerlendirdikleri ¢alismaya bakildiginda, 4. siruflara yonelik
kazamimlarin, bilme, uygulama ve akil yiiriitme seviyelerinin sirasiyla yiizde 53, 34 ve 13 oraninda
oldugu tespit edilmistir. Benzer sekilde Aktan (2019), 1-4. sinif kazanimlarini Bloom taksonomisine
dayanarak degerlendirmis ve kazanimlarin ¢ok az bir kismunin, {ist diizey bilissel basamakta
oldugunu tespit etmistir. Literatiirdeki yapilan c¢alismalar, ders kitaplarindaki sorularin

kazanimlardaki biligsel seviyelerle paralellik gosterdigini dogrulamaktadir.

Bu arastirmada, akil yiiriitme basamagindaki soru ytiizdelerinin beklenenden az olmasinin
yani sira, sekizinci siniftaki akil yiirtitme soru yiizdesinin, dordiincii sif ders kitabinin gerisinde
kaldig1 belirlenmistir. Bunun nedeninin kazanimlarla ilgili oldugu disiiniilmektedir. Nitekim,
dordiincti sinif matematik dersi kazanimlar: incelendiginde 6zellikle problem kurma calismalarina
daha fazla yer verildigi goriilmiistiir. Buna bagli olarak ders kitabindaki akil yiiriitme basamagindaki
sorularin biiyiik bir kism1 da problem kurma calismalarindan olugsmustur. Bu noktada goriiliiyor ki,
ogrencilerin {ist diizey diiglinmelerini gelistirme ve akil yiiriitme becerilerini gelistirmek amaciyla

kazammlarin da revize edilmesi gerekmektedir.

Tim bunlarla birlikte, dérdiincti sinif matematik ders kitabindaki, “calisalim” boliimlerindeki

sorularin tek bir biligsel alana yonelik olarak dagildig: tespit edilmistir. Unite degerlendirme
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sorularinda ise soru dagilimlari farkli biligsel alanlari icerecek sekilde diizenlenmistir. Unite
degerlendirme boliimiinde; bilme ve uygulamaya yonelik soru sayilar: birbirine yakindir. “Calisalim”
boliimleri ise, her boliimii olusturan sorular; ayni tip benzer sorularin bir araya getirilmesiyle
olusmustur. Kitabin genel goriintimiine bakildiginda, konunun anlatimi ve sorularin nasil
¢oziileceginin gosterimi, “calisalim” boliimiinde gosterilen bicime gore Ogrencilerin pratik
kazanmasinin amagclandig1 goriilmektedir. Yani, 6grencinin bilme seviyesinde bir kazanimi varsa,
Once buna yonelik kitaptan Ornekler ve ¢oziimleri, daha sonra “galisgalim” boliimlerinde 6rnek
¢oziimlere ¢ok benzer sorular yer almaktadir. Sekizinci Simif Matematik Ders Kitabi'ndaki sorulara
bakildiginda, her ne kadar sorular (bilme ve uygulama basamaginda) heterojen dagiliyor gibi goriinse
de, bu kitapta her alt baslikta birden fazla sayida “sira sizde” boliimlerinin yer aldig1 goriilmektedir.
Kitabin genel yapisina bakildiginda dordiincii sif ders kitabma ¢ok benzer olarak bir kazamima
yonelik durumun anlatimi, 6rnek ¢oziimler ve ayni 6rnek ¢oziime benzer sorular bulunan “sira sizde”
boliimlerinden olustugu tespit edilmistir. Dolayisiyla, her iki kitaptaki 6gretim bicimine bakildiginda,
hedef kazanima yonelik bir anlatim, konuya yonelik 6rnek sorular ve benzer sorularin 6grencilere de
yaptirilmasi seklinde bir yontem izlenmistir. Bir diger deyisle bir kavramin 6gretimi icin, “gosterip
yaptirma” tekniginin agir bastig1 soylenebilir. Bir oérnek vermek gerekirse, 6grenciye kagit katlama
teknigi ile aciortay ve kenarortayin nasil bulunacag: kitapta adim adim gosterilmistir. Burada, somut
materyalle desteklenmis bir uygulama olmasma ragmen, Ogretim tekniginin Ogrencilerin akil
ylriitebilecekleri, sonuglar1 kendi kendilerine ¢ikarip yorumlayabilecekleri bir sekilde
diizenlenmedigi disiintilmektedir. Bu baglamda kitaptaki ogretim tekniklerinin tekrar ele alinmasi

Onerilmektedir.

Son yillardaki Tiirkiye’nin TIMSS basarisi incelendiginde, 2019 yilinda, her iki siruf diizeyinde
de puanlarin arttig1 bilinmektedir. Dérdiincii siuflar igin, en fazla puanin uygulama, sekizinci siniflar
i¢in ise en fazla akil yiiriitme bilissel diizeyindeki sorularda alindig1 ortaya ¢ikmistir (Suna vd., 2020).
Bilindigi gibi 6zellikle son yillarda, ortadgretime giris icin yapilan merkezi sinavlarindaki (LGS) soru
tipleri de, Ogrencilerin akil yiiriitme, ¢ikarim yapmalarma olanak saglayacak soru tiplerinden
secilmeye baglanmistir. Bu dogrultuda yapilan calismalara bakildiginda, Korkmaz, Tutak ve [Than
(2020), ortaokul matematik Ogretmenleri ile yaptig1 calismalarinda, 6gretmenlerin ders kitaplarmni
aktif bir sekilde kullanmay1 tercih etmediklerini, LGS'ye hazirhik igin de yetersiz bulduklarini
belirtmislerdir. Bu ¢alismada da, TIMSS’de her gecen giin daha yiiksek hedeflere ulasmay1 amaglayan
Tiirkiye igin, ders kitaplarindaki soru diizeylerinin yeterli olmadig goriilmektedir. Ders kitaplarinn,
iilke capinda ticretsiz dagitildig: bilinmektedir. Bu kitaplar disinda farkli kaynaklara ulasma firsati
olmayan 6grenciler igin, kitaplarin igerigi daha 6nemli hale gelmektedir. Ulkemizde okul kosullar1 ve
kaynaklara ulasma anlaminda 6grencilerin farkli imkanlara sahip olmasi nedeniyle 6zellikle ders
kitaplarinda yapilacak igeriginin daha donanimli hale getirilmesi gibi degisimler, firsat esitligini

saglama agisindan da 6nemlidir.
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In exams applied on a large scale which aim to evaluate the success of educational systems
(Giirlen, et al., 2019), student achievements are qualified and the achievement level of target groups is
measured according to predetermined success criteria (Suna, et al., 2020). Through international
coordination, participating countries have the opportunity to determine the efficiency of their
educational systems, make comparisons between education systems, identify successful policies and
implement them in their own countries (Theisen, et al., 1983; Yildirim, et al., 2016). In some countries,
completely new educational programs have been installed though changes in education policies and
systems (Ababneh, et al., 2016; Aydin, 2016). In this way, these exams not only rank countries
according to their performance, but also make inferences about the factors affecting success and
learning in these countries (Martin and Kelly, 1998). One of the most well-known exams at the
primary and secondary school level is the T.I.M.S.S., Trends in International Mathematics and Science
Study, which assesses the mathematics and science knowledge and skills of 4th and 8th grade
students. The general purpose of TIMSS is to measure the field related achievements of students in
participating countries, but also to collect information about education systems, curricula, student

characteristics, teachers, and school characteristics (Yildirim et al., 2016).

Internationally administered exams such as TIMSS, PISA, PEARLS, etc., allow for the
outcomes of students in education systems with different characteristics to be compared in two ways.
In the first, countries can contrast performance with previous results and changes over time can be
monitored. Secondly, countries have the opportunity to compare their performance against the scores
of other countries. In this respect, international exams are important resources providing valuable
information about individual countries” educational environments (Suna et al., 2020). Unlike other
exams, TIMSS is administered at two different grade levels, evaluating students in both fourth and
eighth grades. In this way, participating countries can also gather data about changes within the same
environmental group. In addition, within the framework of this exam, the effect of a range of variables
(such as gender, region, learning area, cognitive area and proficiency levels) on achievement is

investigated.
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While Turkey did not participate in TIMSS in 1995 and 2003 and only joined at the eighth

grade level in 1999 and 2007, the country did participate in the 2011, 2015, and 2019 exams at both the
fourth and eighth grade levels. Turkey ranked 31st with 429 points in TIMSS 1999 at the eighth grade
level in the field of mathematics, 30th with 432 points in 2007, 24th with 452 points in 2011 and 24th
with 458 points in. TIMSS 2019 brought them 20th place with 496 points. At the fourth grade level,
Turkey, who wrote the exam in 2011 and 2015, ranked 35th among 50 countries with 469 points in
2011, 36th with 483 points in 2015 and 23rd with 523 points in 2019 (MoNE, 2020). Looking at these
results, it can be seen that Turkey's average ranking in mathematics has increased until the TIMSS
2019 cycle. However, Turkish students still performed at or below the midpoint of the scale (500
points), which is accepted as a reference in all TIMSS exams (except for 2019). Looking at Turkey's
exam results in general since the beginning of participation, it can be said that the results are not at

desired levels.

TIMSS questions are prepared in line with three basic cognitive domains: “knowing”,
“application” and “reasoning”. Accordingly, questions in the “knowing” level consist of basic
problems that require familiarity with simple mathematical concepts. At the “practice” level, the aim
is for students to use their knowledge in problem-solving. Finally, the level of “reasoning” requires
logical and systematic thinking for new and non-routine problem situations students have not
encountered before (MoNE, 2020). Looking at the distribution of the questions used in the TIMSS 2019
exam according to cognitive domains, 35% of the questions at the 8th grade level are at the level of
“knowing”, 40% at “practice” level and 25% at the level of “reasoning”. For the 4th grade exam, the
distribution of questions is 40% “knowing”, 40% “applying”, and 20% “reasoning” (MoNE, 2020; Suna
et al.,, 2020). These results show that students need not only basic definitions and simple calculations,

but also the ability to think systematically and to solve non-routine problems.

Textbooks are one of the most important and common materials used in the education process
(Beaton et al., 1996). In a review of available research, it was concluded that the books that students
use in mathematics lessons significantly affect their success (Reys and Reys, 2006; Stein, et al., 2007).
Studies also show that the textbooks used are responsible for differences in the success of students in
TIMSS exams (Fan, et al., 2013; Kulm and Capraro, 2008; Tornroos, 2005). Beckmann (2004) stated in
his study that Singapore's high success in the TIMSS exam is related to the way mathematics is
presented in textbooks. In this context, it becomes important to examine the content of textbooks

currently used in Turkey.

Turkey's scores have brought up discussions about the development and regulation of the the
current education system. Apart from this, studies have been found in which the curriculum, which is
renewed at regular intervals, is compared in terms of the cognitive domain (Incikabs, et al, 2016) and
content and objectives (Kilig, et al., 2014) within the framework of the TIMSS program. There are

studies in which TIMSS was evaluated according to the views of teachers (Bulut, 2016) and teacher
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candidates (Ipek, et al., 2016). In addition, there are studies comparing the content of current exams in
Turkey and TIMSS exams (incikabl, 2012). In these studies, many factors that could lead to low scores
obtained by students in TIMSS exams are mentioned, including the specific textbooks used (Regber,
2012; Severin and Capota, 2011). When we look at research in which mathematics textbooks are
examined, studies that stand out conduct comparative analyzes between the books of countries with
high scores according to international exam results (Cai, 1995; Cilingir and Ding-Artut, 2016; Delil,
2006; Erbas, et al., 2012; Incikabi and Tjoe , 2013; Kul, et al., 2018; Li, 2000). These papers generally
report that there are more open-ended questions at a higher cognitive level in the books of countries
with high scores (Cosar, 2010; Kul, Cute, and Aksu, 2018). Giiner, et al. (2013) reported that 76.5% of
teachers found their textbooks insufficient in terms of preparation for TIMSS. In this context, an
analysis of the textbooks distributed to all students in Turkey according to TIMSS cognitive domains
will be an indicator of how functional they are in achieving desired goals. In the literature, no study
has been found that examines the textbooks in accordance with the renewed curricula according to the
TIMSS cognitive domains at the 4th and 8th grade levels. Evaluating textbooks in both grades together

will reveal similarities and differences in the cognitive domains of the questions in the books.

This study analyzes the end-of-unit evaluation questions in the textbooks used in mathematics
lessons in the 4th and 8th grades approved by the Board of Education in the 2019-2020 academic year,

according to the cognitive levels discussed within the framework of the TIMSS 2019 program.
Method
Research Design

This study used document analysis, a qualitative research method. Document analysis
includes the examination of written materials covering information about the phenomenon or
phenomena that are to be investigated (Yildirim and Simsek, 2016). Therefore, fourth and eighth grade
mathematics books which were published by the Ministry of National Education Publishing House
and were taught in the 2019-2020 academic year were the subject of the present study, and the

questions in these books examined.
Data Collection Tools

This study employed the Primary School Mathematics 4th Grade Textbook (Kayapinar et al.,
2019), which was used as a mathematics course book for 4%- and 8%-graders during the 2019-2020
academic year, and the Secondary School and Imam Hatip Secondary School Mathematics 8

Textbooks (Boge and Akilly, 2019).
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Table 1. Components of the fourth grade mathematics textbook

Sections Explanations

Term sun The names of the terms of the topic are included.

Let's remember This section includes a picture-caricature that serves as a brief reminder of
what was covered on the topic in the previous year.

Let's learn Lectures and samples related to the topic are included. Solutions are also
given.

Let's have fun This section provides puzzles and games that students can have fun with.

Let's study Problems related to the topic are included.

Information cloud Important information on the current topic is presented.

Activity Basket An example of an in-class activity on the topic is given.

Unit Evaluation At the end of each unit, there are evaluation questions for all the topics
Questions making up the unit.

Table 1 shows that the Fourth Grade Mathematics Textbook consists of preliminary
preparation stages (term sun, let's remember sections), learning process (let’s learn- let's have fun-
information cloud-activity basket parts) and evaluation (let's study - unit evaluation). The “Let's
learn”, “Let's have fun”, “Let's study”, “Activity basket” and “Unit evaluation questions” sections
include questions, examples, problems and exercises for students. The “Let's Learn” section also
includes answers to these problems. The “Let's Have Fun” and “Activity Basket” sections are activities
mostly related to students' affective and psychomotor skills, with one activity prepared for each
section. Therefore, this study focused on questions in the “Let's study” and “Unit evaluation

questions” sections.

Table 2. Components of the eighth grade mathematics textbook

Sections Explanations

Terms Terms-concepts and symbols related to the topic are included.

Mind game Mind games related to the topic are included.

Why We Should This section discusses the relationship between the topic and real life.
Learn?

Are we ready? Brief information about what will be learned within the scope of the course
is given.

Let's remember A short reminder of what has been taught previously is included.

Let's learn This section contains significant information on the topic.
Let's do it together There are questions and problems related to the topic with solutions.
Attention Information that needs attention is presented on the issues that are needed.

Let's Explore - Let's
Think
It is your turn

Unit Evaluation

Questions related to searching are included.

Problems related to the topic are provided.
The end of each unit includes evaluation questions for all sections that

Questions make up the unit.

Upon analyzing Table 2, the Eighth Grade Mathematics Textbook consists of sections related
to preliminary preparation for the lesson (Terms-Mind game-Why should we learn?-Are we ready?-
Let's remember sections), the learning process (Let's learn this-Let's do it together-attention-Let’s
explore-Think) and the evaluation process (It's your turn - Unit evaluation). Hence, it may be wise to
mention that both books were prepared in similar formats. This study examined the types of questions
included in the “It's your turn” and “Unit evaluation” sections of the book. In the “Let's explore Let’s

think” section, the student is posed a single question for each section that could be researched, but this
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was excluded from this study as it was determined to be only for those who want to do additional

research.

Hereby, this study analyzed a total of 951 questions, 408 of which were from the Fourth Grade

Mathematics Textbook and 543 from the Eighth Grade Mathematics Textbook.

Data Analysis

This study used descriptive analysis, one of the qualitative research methods. In this regard,

the questions included in the study were analyzed according to the TIMMS cognitive domains as

illustrated in Table 3.

Table 3. Textbook mathematics cognitive domains according to TIMSS 2019

Knowing

Applying

Reasoning

Recall Recall definitions, terminology, number properties, units of
measurement, geometric properties, and notation (e.g., a xb =ab, a +
a+a=23a).

Recognize Recognize numbers, expressions, quantities, and shapes. Recognize
entities that are mathematically equivalent (e.g., equivalent familiar
fractions, decimals, and percent; different orientations of simple
geometric figures).

Classify/Order Classify numbers, expressions, quantities, and shapes by common
properties.

Compute Perform algorithmic procedures for +, —, x, +, or a combination of
these with whole numbers, fractions, decimals, and integers. Perform
straightforward algebraic procedures.

Retrleve . Retrieve information from graphs, tables, texts, or other sources.

information

Measure Use measuring instruments and choose appropriate units of
measurement.

Determine Determine efficient/appropriate operations, strategies, and tools for
solving problems which have commonly used methods of solution.

Represent/Model Display data in tables or graphs, create equations, inequalities,
geometric figures, or diagrams that model problem situations and
generate equivalent representations for a given mathematical entity
or relationship.

Implement Implement strategies and operations to solve problems including
familiar mathematical concepts and procedures.

Analyze Identify, describe, or use relationships among numbers, expressions,
quantities, and shapes.

Synthesize Link different elements of knowledge, related representations, and
procedures to solve problems.

Evaluate Evaluate alternative problem solving strategies and solutions.

Draw Conclusions

Generalize

Justify

Make valid inferences based upon information and evidence.
Make statements that represent relationships in more general and
more widely applicable terms.

Provide mathematical arguments to support a strategy or solution.

Table 3 suggests that these 3 different cognitive domains are divided into different

components within themselves. The following coding table was generated in consideration of the table

above while analyzing the questions.
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Table 4. Coding table designed for the study

Cognitive Domain

Question patterns-types

Knowing Fill-in-the-blank - true/false - matching questions, all calculations requiring
operating procedures, finding properties of a concept, analyzing graphs

Applying The versions of all questions at the level of “knowing” - turning into routine
problems, creating graphs, create equations

Reasoning Non-routine problems, open-ended-multiple-answer problems, problems purely

related to real situations, modelling problems, problems involving spatial skills

All questions were classified on the basis of Table 4. To demonstrate, sample questions and

classification rationale for 3 different cognitive domains are presented as follows:

Table 5. Sample problems by domain and their rationales

Cognitive Sample question Rationale

Domain

Knowing Do the given multiplication Before posing this question, the rule of
operations in a short way. multiplication with multiples of 10, 100 and 1000

15x10= was explained in the “Let's learn” section. They
3000x2= ....etc. are required to do calculations at the level of
“knowing”.

Applying Calculate the annual income It is the rule of the transformation of multiplying
of a tenant who pays 600 TL by 100 into a routine problem. The students need
per month. to find the appropriate operation and solve the

problem.

Reasoning I have 1 TL and 50 cents in This question has multiple answers. Students can

my penny bank. How many
liras could I get if I took 3
coins from my penny bank?

different with different
combinations, which can be acted out as it is

come to answers

related to the real situation, and connections can

Show the possible results by be made between the answers.
writing them in a list. Then,
act out this situation in the

classroom environment.

Validity and Reliability

The randomly selected questions from the units in both textbooks were classified separately
based upon cognitive domains by a researcher who has a doctorate degree in mathematics with two
researchers. The consensus percentage resulting from this classification was found to be 80% (Miles &
Huberman, 1994). Afterwards, the classifications were compared and a consensus was reached on the
differences. For instance, different views emerged on whether the questions in the context of a routine
problem should be at the “knowing” or “applying” level while performing four operations on natural
numbers in the fourth grade textbook, and it was ultimately decided to evaluate these calculations in
the “applying” domain on the grounds that they were applied by asking them within the context of a

problem.

Another way to ensure reliability in qualitative studies is to transfer study data as much as
possible (Creswell & Miller, 2000). Therefore, the findings of this study present information regarding

the units containing all the determined questions and the question types.
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Findings

The analysis of questions in the 4th Grade Mathematics Textbook in terms of each unit is
shown below. Accordingly, Table 6 presents the analysis of questions belonging to the "Let's study"
and "Unit evaluation" sections in the titles and sub-titles available in the first three units for natural

numbers in the 4th grade textbook.

Table 6. An Analysis of the questions in the first three units of the fourth grade mathematics textbook

Topic Title Sub-Title Knowing Applying Reasoning Total
Natural 4-digit natural 5-1 4 0 0 4
Number numbers

The concept of S-2 3 0 0 3

division in natural
numbers 5-digit
natural numbers

6-digit natural S-3 8 0 0 8
numbers

Counting in S-4 3 3 0 6
hundreds and

thousands with a
four-digit number

Rounding down S-5 0 2 1 3
1st natural numbers
Sorting natural 5-6 5 1 0 6
UNIT numbers
Pattern with natural S-7 0 6 1 7
numbers
Addition with Adding natural S-8 1 3 0 4
Natural numbers up to 4
Numbers digits
Subtraction Subtraction 5-9 3 1 0 4
with Natural ~ Mental Subtraction S-10 2 2 0 4
Numbers
Unit Evaluation 12 9 0 21
TOTAL 41 (58%) 27 (38%) 2 (3%) 70
Addition with Prediction in S-11 4 3 0 7
Natural addition
Numbers Mental calculus of S-12 2 3 0 5
natural numbers in
2nd multiples of 100
UNIT Solving and creating ~ S-13 0 6 3 9
problems problem
Subtraction Prediction in S-14 1 5 0 6
with Natural  subtraction
Numbers Solving and creating ~ S-15 0 6 3 9
problems problem
Unit Evaluation 2 15 1 18
TOTAL 917(%) 38 (70%) 7 (13%) 54
Multiplication Multiplication S-16 2 1 0 3
with Natural Changing the order S-17 5 2 0 7
Numbers of the multiplier
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Short cut operation 5-18 2 1 0 3
Mental S-19 2 2 0 4
multiplication
Predict the S-20 2 1 0 3
multiplication
Solving and creating S-21 0 7 2 9
problems
Division with Division S-22 4 0 0 4
Natural Divide 4-digit S-23 2 0 0 2
Numbers natural numbers
Mental calculus of S-24 2 0 0 2
3rd o
division
UNIT Predicting the S-25 1 3 0 4
division
Relationship S-26 2 0 0 2
between
multiplication and
division
Creating and solving S-27 1 3 2 6
problem
Equality in S5-28 2 1 0 3
mathematics
Ensuring equality in S-29 2 1 0 3
mathematics
Unit Evaluation 13 12 3 28
TOTAL 42(51%) 34 (40%) 7 (8%) 83

S: Let’s study section

Table 6 shows that the first three units included natural numbers and teaching operations in

natural numbers. The first unit was found to include a total of 70 questions that made up the “Let's

study” and “Unit evaluation” sections. 58% of these questions were at the level of “knowing”, 38%

“applying” and 3% at the level of “reasoning”. Likewise, 17% of the 54 questions in the second unit

were at the level of “knowing”, 70% “applying” and 13% “reasoning”. Of the 83 questions in the third

unit, 51% were at the level of “knowing”, 34% “applying” and 8% “reasoning”. Questions at the level

of “knowing” in three units were found to be about naming natural numbers and performing four

operations with natural numbers. The “applying” questions included routine problems for four

operations in natural numbers, while those at the “reasoning” level consisted of finding examples

from real situations and creating problems.
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Table 7. An Analysis of the questions in unit four of the fourth grade mathematics textbook

Topic Title  Sub-title K A R T
Simple-compound-integer S-30 2 2 0 4
fractions
Comparing and sorting unit S-31 3 0 0 3

ATH fractions

UNIT  practions Fmd.mg the specified part of the 5-32 0 4 0 4
fraction
Comparing fractions with equal S-33 1 0 0 1
denominators
Adding and subtracting fractions ~ S-34 6 0 0 6
Problem solving 5-35 0 7 0 7

Measuring  Relationship between time S-36 4 0 0 4

Time measurement units
Solving and creating problems S-37 0 7 2 9

Data Column chart review 5-38 4 0 0 4

collection  Create a column chart 5-39 1 2 0 3

and Presenting data 5-40 0 0 4 4

evaluation  Solving and creating problems 5-41 2 1 1 4

Unit Evaluation 10 5 2 17

TOTAL 33 28 9 70
47% 40% 12% 100%

K: Knowing, A: Applying R: Reasoning, S: “Let’s Study” section

As is seen in Table 7, the fourth unit encompassed a total of 70 questions, 47% of which were

at the level of “knowing”, 40% “applying” and 12% “reasoning”. Questions at the “knowing” level

were related to the problems such as showing fractions, having students order after teaching them

how to rank fractions, performing operations in the fractions, converting units of time such as year-

month-week to each other, interpreting given column charts. Questions at the “applying” level were

found to include solving routine problems with fractions, routine problems with time units and

creating a column chart. Moreover, those at the “reasoning” level were: posing a problem for the

given situation and creating a column chart by enabling the student to collect data from a situation.
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Table 8. An analysis of the questions in unit five of the fourth grade mathematics textbook

Topic Title Sub-title K A R T
Geometric objects and Naming a triangular square S-42 3 0 0 3
shapes rectangle
Edge properties of a square and S-43 3 0 0 3
rectangle
Types of triangles by side S-44 2 0 0 2
Cube creation 545 0 0 3 3
Modeling with synonym cubes S-46 0 0 3 3
Basic  concepts in Plane S-47 2 0 0 2
5TH  geometry Determining and naming the angle S-48 2 0 0 2
UNIT Measurement of the angle S-49 2 0 0 2
Drawing the angle S-50 0 2 0 2
Spatial relationships Drawing a line of symmetry S-51 1 2 0 3
Drawing the symmetry of the S-52 0 2 0 2
shape with respect to the line
Measuring length Use of millimeter S-53 0 3 3
Conversion of units of S-54 0 4
measurement
Prediction of the length S-55 0 1 0 1
Problem solving S-56 0 5 0 5
Unit Evaluation 7 8 4 19

TOTAL 26 23 10 59
44% 40% 16%

K: Knowing, A: Applying R: Reasoning, S: “Let’s Study” section

Table 8 revealed that 44% of the 59 questions in the fifth unit were at the level of “knowing”,
40% “applying” and 16% “reasoning”. Questions in the “knowing” category included naming
geometric shapes and their sides, calculating side lengths, finding plane models, naming angles.
Questions at the “applying” level consisted of drawing the given angles with the help of a protractor,
drawing symmetry lines in given diagrams, measuring lengths of objects used in daily life and routine
problems for measuring. Questions included in “reasoning” had functions such as finding out how
cubes with explanations would appear as closed shapes, constructing different shapes with a certain
number of cubes and finding out how many cubes were used in the given figure. An analysis of the

questions in Unit 6 is shown below.
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Table 9. An analysis of the questions in unit six of the fourth grade mathematics textbook

Topic Title Sub-title K A R T
Perimetry Perimeters of square and rectangle ~ S-57 5 0 0 5
Creating geometric shapes that S-58 0 0 1 1
have the same perimeter
Solving and creating problems S-59 0 7 0 7
Planimetry Planimetry of planar shapes S-60 2 2 1 5
Planimetry of square and rectangle  S-61 2 4 0 6
Kilograms and grams S-62 2 0 0 2
Weighing Mass measurement S-63 0 1 0 1
6TH Ton and mg usage areas S-64 1 0 0 1
UNIT Relationship between mass units of S-65 2 0 0 2
measure
Solving and creating problems S-66 0 5 1 6
Liquid Liters and milliliters S-67 2 2 0 4
Measure Using liters and milliliters S-68 0 3 0 3
Prediction in liquid measurement S-69 0 0 1 1
Solving and creating problems S-70 0 4 1 5
Unit Evaluation 7 12 4 23
TOTAL 23 40 9 72

32% 55%  13%

K: Knowing, A: Applying R: Reasoning, S: “Let’s Study” section

According to Table 9, the sixth unit covered a total of 72 questions, 32% of which were at the
level of “knowing”, 55% “applying” and 13% “reasoning”. Questions at the “knowing” level were
aimed at calculating the perimeters of squares and rectangles with given side lengths, calculating a
field by counting unit squares, converting mass and liquid measurement units. “Applying” level
questions were seen to include routine problems for perimeter-field calculation, mass and liquid units
of measure. Questions at the “reasoning” level involved such purposes as drawing different geometric
shapes with the same perimeter, drawing shapes in accordance with the given field dimensions and

creating problems for given situations.

Analysis tables for the Eighth Grade Mathematics Textbook are displayed below starting from
the first unit. The questions were taken from in the “It's your turn” and “Unit evaluation” sections of
the eighth-grade mathematics textbook. More than one “It's your turn (YT)” sections were found in
each sub-heading, and numbered “It's your turn” sections are provided as intervals in the table. For

example, “YT:1-5” represents a total of 6 “It's your turn” sections numbered from one to five.
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Table 10. An analysis of the questions the eighth grade mathematics textbook

Topic Title Sub-title YT K A R T
Multipliers of positive YT;1-5 4 0 1 5
integers

Multipliers and LCM YT;6-7 1 5 0 6

Multiples HCF YT8-12 4 11 0 15
Integer powers of integers YT 13- 5 4 0 9

1ST 18
UNIT Exponential Resolving decimal YT;19- 2 1 3

Numbers notations 21
Very large and very small 22-23 2 0 0 2
numbers
Scientific  notation = of 24--27 3 5 0 8
numbers

Unit Evaluation 20 9 3 32

TOTAL 41(51%) 35(44%) 4(5%) 80
Square root expressions YT;28- 4 3 0 7

32
Determining between YT;33- 2 5 1 8
which two numbers the 36
square roots lie
Spelling formats of square YT;37- 4 1 0 5

Square Root  root expressions 41

Numbers Multiplication and division YT;42- 4 6 0 10
in square root 45

IND Adding and subtracting YT;46- 3 5 1 9
UNIT square root expressions 48
Multipliers that result in YT;49- 3 0 0 3
natural numbers when 51
multiplied by square root
Square root of decimals YT;52- 2 5 0 7
55
Irrational numbers and real YT;56- 3 4 0 7
numbers 60
Interpret line and column YT;61- 3 3 0 6

Data Analysis charts 66
Show data with YT;67- 0 3 2 5
appropriate graph 71

Unit Evaluation 19 11 1 31

Total 47 46 5 98

(48%) (46%) (5%)

Probability = of Identifying possible YT;72- 2 3 0 5

simple events situations 75
Probability of an YT;76- 3 14 0 17
occurrence of an event 79

Algebraic Algebraic expressions YT 80- 5 1 0 6

3RD expressions and 85
UNIT  jdentities Multiplication in algebraic YT 86- 2 6 0 8
expressions 90
Identities YT91- 7 7 0 14
98
Factorization YT;99- 5 6 0 11
106
Unit Evaluation 19 20 1 40
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Total 43(42%) 57(56%) 1(1%) 101
First degree equations with YT; 107- 8 6 0 14
one unknown 112
Coordinate system YT;113- 4 2 0 6
115
Linear Relationships YT; 116- 0 6 1 7
4TH
120
UNIT Graph of linear equations YT;121- 3 4 0 7
125
Real-life situations with YT;126 0 3 0 3
linear relationships
Linear Slope of the line YT;127- 4 0 0 4
equations 130
Inequalities First degree inequalities YT;131- 3 8 2 13
with one unknown 137
Unit Evaluation 20 16 0 36
Total 42(47%) 45(50%) 3(3%) 90
Triangles Median, bisector, elevation YT;138- 4 3 0 7
in a triangle 142
Relationships between the YT;143- 9 0 0 9
sides of triangles 145
Relationships between YT;146- 4 1 0 5
angles and sides of a 148
5TH triangle
UNIT Triangle drawings YT;149- 0 5 0 5
152
Pythagorean relation YT;153- 1 5 0 6
157
Accompaniment Accompaniment similarity =~ YT-158- 3 6 0 9
similarity 163
Unit Evaluation 14 13 2 29
Total 35(50%) 33(47%) 2 70
(3%)
Transformation  Translation YT;164- 2 2 0 4
geometry 167
Reflection YT;168- 3 2 0 5
170
Sequential translation and YT;171- 0 8 0 8
reflection 174
Geometric Fundamental elements and YT;175- 5 1 0 6
objects development of 180
6TH perpendicular prisms
UNIT Right circular cylinder YT;181- 3 3 0 6
184
Surface fields of a right 185-186 12 11 0 23
circular cylinder
Volume of right circular 187-- 5 6 1 12
cylinder 191
Basic elements and 192-- 2 2 0 4
development of a right 195
pyramid
Basic elements and 196 3 1 0 4

development of a right
cone
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Unit Evaluation 24 11 3 38
Total 59 47 4 110
53% 43% 4%

K: Knowing, A: Applying, R: Reasoning, YT: “It is Your Turn”

Table 10 shows that the first unit included a total of 80 questions, 51% of which were at the
level of “knowing”, 35% “applying” and 4% “reasoning”. Questions at the level of “knowing” were
aimed at finding positive integers and prime factors in the given numbers after showing how to find
them, finding the HCF-LCM of the given numbers, performing the exponential operations, solving
decimal notations, writing large numbers as powers of 10, using and ranking numbers in scientific
representations. The chapter consisted of question patterns that included purposes such as writing
and sequencing. The “applying” level included questions consisting of routine problems related to the
topics in the unit. At the “reasoning” level, questions were related to finding out what a number
might be based on information given. At the “reasoning” level, questions in the unit evaluation

section were taken from central exams of previous years.

The first unit had a total of 98 questions, 47% at the level of “knowing”, 46% “applying” and
5% “reasoning”. Questions at the “knowing” level were those designed to show square root
expressions, find their place on the number line and perform four operations in square roots,
determine rational-irrational numbers, interpret data in line and column graphs. While questions at
the “applying” level covered routine calculations associated with real situations for square root
expressions, those at the “reasoning” level were created to find the number closest to a certain point.
The “reasoning” questions in the unit evaluation section were determined to be from the central

exams of previous years.

Of the 101 questions in the third unit, 42% were for “knowing”, 56% for “applying” and 1%
for “reasoning” levels. Questions at the “knowing” level consisted of problems related to finding
possible situations, writing algebraic expressions suitable for certain situations, simplifying algebraic
expressions and distinguishing between equations and identities. “Applying” level questions
included problems with probability and algebraic expressions. Questions at the level of “reasoning” in
the unit evaluation section allow students to make inferences consciously about both divisibility and

probability.

47% of 90 questions were at the level of “knowing”, 50% “applying” and 3% at the level of
“reasoning” in the fourth unit. While questions at the level of “knowing” included patterns such as
inequality solutions, determining the dependent-independent variables, finding the coordinate values
of the given points, “applying” questions were those formed by taking the questions in the inequality,
equation and coordinate plane into the context of the problem. Question types for the level of

“reasoning” were built on a given pattern equation and creating problems.

Among the 70 questions in the fifth unit, 50% were determined to be at the level of

“knowing”, 33% “applying” and 2% “reasoning”. Questions at the “knowing” level were designed to
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find the bisector-median line in a triangle, find the angle in a triangle with the help of bisector-median
line, find the other side of the triangle given two sides with the help of triangle inequality, finding the
relationship between the sides of the triangles according to the relationship between the angles,
finding and showing synonyms and similar triangles. Questions at the “applying” level encompassed
those expressing situations to be calculated by transferring them to the problem context, drawing
triangles with the help of ruler and protractor, drawing synonym and similar triangles. Questions at
the “reasoning” level were asked in central exams in previous years. These consisted of two questions

for students to find the values of the angles and sides by using their knowledge in the given situation.

Out of a total of 110 questions in the sixth unit, approximately 53% were at the level of
“knowing”, 42% “applying” and 4% “reasoning”. Questions at the “knowing” level showed patterns
such as saying the coordinates of the new images obtained as a result of the reflections, naming the
vertical prisms, determining the edge lengths, finding the surface area and volume of the cylinder
with the base radius and height according to the given formula, and writing the number of hundred
corner vertices of the pyramid. Questions at the “applying” level were related to creating new shapes
or coordinates resulting from reflection, showing reflections and translations in motifs, drawing
prisms, pyramids and cones with edge lengths, and problems related to surface area and volume over

cylindrical objects.

A reasoning problem is estimating the volume of a cylinder with the given base. Before the
question here, students were given guidance on how to guess, though as guessing was at the root of
the question, it was decided to include this question in the “reasoning” level. Unit evaluation
questions included those about where a point on a given object would be when closed. These

questions came from examples in central exams from previous years.

The analysis of the questions in both books according to cognitive domains is illustrated in

Table 11.

Table 11. Analysis of all questions in the 4th and 8th grade mathematics textbook by cognitive domains

Grade Level Knowing  Applying Reasoning Total
4th Grade 174(42%)  190(46%)  44(11%) 408(100%)
8th Grade 267(49%)  263(48%)  19(3%) 543(100%)

Table 11 suggests that 42% of the questions in the Fourth Grade Mathematics Textbook were
at the level of “knowing”, 46% at the level of “applying” and 11% at the level of “reasoning”.
Additionally, 49% of the questions in the Eighth Grade Mathematics Textbook were at the level of

“knowing”, 48% at the level of “applying”, and 3% at the level of “reasoning”.
Results and Discussion

This study performed an in-depth analysis of questions in fourth and eighth grade

mathematics textbooks in 2019-2020 according to TIMSS cognitive domains. Considering the number
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of questions in each book, the number of questions in the textbook for the fourth graders (408) was
found to be less than those in the textbook for the eighth graders (544). The fact that the books at this
grade level contain more questions is satisfactory as the eighth graders prepare for the centrally held
High School Entrance Exam (LGS) for transition to secondary education. Upon analyzing the cognitive
domains of the questions, the percentages of the questions at the level of “knowing”, “applying” and
“reasoning” in the fourth-grade textbook were 42%, 46% and 11%, respectively. As for the eighth
grade, rankings varied as 49%, 48% and 3%. The percentages of questions in 2019 TIMSS at the
“knowing”, “applying” and “reasoning” domains for fourth graders were identified to be 40%, 40%
and 20%, respectively, while it differed for eighth graders, showing 35%, 40% and 25% (Suna et al.,
2020). In this way, the percentage of questions at the levels of “knowing” and “applying” was found
to be higher than it should be, and that questions at the level of “reasoning” was less in both books. In
addition, the Unit evaluation questions at the level of “reasoning” suggested that most of these
questions had been asked in TIMSS or central exams in Turkey in previous years. The fact that
“reasoning” level questions require higher level thinking skills than “knowing” or “applying” level
questions may lead the students to perceive these questions as difficult. Students who encounter very
similar or even the same questions in the central exams may have a negative attitude towards the
exams with the thought that the tests are more challenging and complex. Therefore, it would be

appropriate to find more original questions for “reasoning” level evaluation rather than directly

associating the questions at this level with the central exams related to the topics in the books.

Upon examining the units and topics in the units separately, the titles of both textbooks were
generated in line with the learning outcomes in the Mathematics Lesson Curriculum (MoNE, 2018). In
this regard, studies on analyzing the cognitive domains of learning outcomes gain significance. Delil
et al. (2020) analyzed primary school 1st-4th grade learning outcomes of TIMSS cognitive domains
and concluded that the levels of “knowing”, “applying” and “reasoning” for 4th graders were 53%,
34% and 13%, respectively. Likewise, Aktan (2019) evaluated 1st-4th grade learning outcomes based
on Bloom's taxonomy and determined that very few of the learning outcomes were at the high-level

cognitive level. Studies in available literature also confirmed that the questions in the textbooks are in

line with the cognitive domains of the learning outcomes.

This study certified that the percentage of questions at the “reasoning” level was lower than
expected, and that the percentage of “reasoning” questions in the eighth grade lagged behind the
fourth-grade textbook. This may be directly related to the learning outcomes. In fact, the fourth-grade
mathematics course outcomes were especially related to creating problems, and a large part of the
questions at the “reasoning” level consisted of problem creation exercises. It is therefore
recommended that the learning outcomes be revised in order to develop students' high-level thinking

and reasoning skills.
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Considering the "Let's study" sections of each sub-title within the units separately in the
Fourth Grade Mathematics Textbook, the questions were largely not homogeneously distributed. In
other words, all the questions in a “Let's study” section were either at the “knowing” or “applying”
level. Unit evaluation questions showed a more homogeneous distribution. Namely, the number of
“knowing” and “applying” questions was close in a Unit evaluation section, equating to the fact that
the book is structured to enable students to gain practice by having them perform tasks it in the same
way in the “Let's study” section after being taught how to perform a situation for an outcome before
asking questions. To illustrate, if the student enjoys a learning outcome at the “knowing” level, first
there are examples and answers from the book, and then there are questions very similar to the
sample solutions in the “Let's study” sections. Taking the questions in the Eighth Grade Mathematics
Textbook into consideration, more than one “It's your turn” sections were found in each sub-title in
this book, though the questions seemed to be heterogeneously distributed among the “knowing” and
“applying” levels. The general structure of the book was identified to include “It's your turn” sections
regarding the explanation of a situation for a learning outcome, sample solutions and questions
similar to the same sample solution. Therefore, the teaching style of both books suggested that a
method was followed in the form of an explanation for the target learning outcome, sample questions
on the topic along with asking the students to have similar questions. In other words, it is likely that
the 2demonstration” technique predominates for the teaching of a concept. For instance, the student is
shown step-by-step how to find the bisector and the median through use of the paper folding
technique within the book. Despite supported by concrete materials, the teaching technique was not
arranged in a way that students could reason and interpret results on their own. Within this scope, it

is recommended that the teaching style of the book should be reconsidered.

When Turkey's TIMSS achievement from recent years is examined, it is seen that the scores
increased for both grade levels in 2019. The cognitive domain of "knowing" increased the most for the
fourth-graders, and the "reasoning” cognitive level for eighth-graders (Suna et al., 2020). As is known,
the question types in the central exams for entry to secondary education (LGS) have been chosen from
the types of questions that will allow students to reason and make inferences, especially in recent
years. In the study conducted with secondary school mathematics teachers, Korkmaz et al. (2020)
stated that teachers did not prefer to use textbooks actively and that they found it insufficient for LGS
preparation. In this study, it is seen that question levels in the textbooks are not sufficient for Turkey,
which aims to achieve higher goals in TIMSS every year. It is widely known that textbooks are
distributed free of charge throughout the country. Since students have different opportunities in terms
of school conditions and access to resources in our country, it is of great importance to make relevant

changes such as better equipped content of the textbooks in terms of ensuring equality of opportunity.

79



Taspinar-Sener, Z. & Bulut, A. S.
References
Ababneh, E., Al-Tweissi, A. & Abulibdeh, K. (2016). TIMSS and PISA impact — the case of Jordan.
Research Papers in Education, 31(5), 542-555.

Aktan, O. (2019). flkokul matematik Ogretim programi dersi kazanimlarinin yenilenen Bloom

taksonomisine gore incelenmesi. Pamukkale Universitesi Egitim Fakiiltesi Dergisi, 48, 1-18.

Aydin, M. (2016). Uluslararas: 6grenci degerlendirmeleri bize ne sdyler? E. Yilmaz, M. Caliskan ve S.
A. Sulak (Ed.), Egitim bilimlerinden yansimalar iginde (ss. 213-226). Konya: Cizgi Kitabevi.

Beaton, A. E.,, Mullis, I. V. S,, Martin, M. O., Gonzalez, E. J., Kelly, D. L. & Smith, T. A. (1996).
Mathematics achievement in the middle school years: IEA’s third international mathematics and

science study. Chestnut Hill, MA, USA: TIMSS International Study Center.

Beckmann, S. (2004). Solving algebra and other story problems with simple diagrams: A method
demonstrated in grade 4-6 texts used in Singapore. The Mathematics Educator, 14(1), 42-46.

Bilican, S., Demirtasli, R. N. & Kilmen, S. (2011). The attitudes and opinions of the students towards
mathematics course: The comparison of TIMSS 1999 and TIMSS 2007. Kuram ve Uygulamada
Egitim Bilimleri, 11(3), 1277-1283.

Boge, H. & Akilly, R. (2019). Ortaokul ve imamhatip ortaokulu matematik 8 ders kitabi. Ankara: Milll Egitim
Bakanlig1 Yayinlar.

Bulut A. S. (2016). TIMSS sinavimin 6gretmen goriisleri acisindan incelenmesi. 1t International Academic
Research Congress (INES), 3-5 Kasim. 2016, 2585-2592. Antalya. Erisim adresi:
https://books.inescongress.com/publication-ines-2016-full-text-book-2.html

Cai, J. (1995). A cognitive analysis of U.S and Chinese students’ mathematical performance on tasks involving
computation, simple problem solving, and complex problem solving. Reston, VA: National Council
of Teachers of Mathematics.

Cosar, N. (2010). Ilkogretim 6. sinif matematik ders kitaplarmdaki problemlerin analizi. Yayrmlanmamig
yiiksek lisans tezi, Celal Bayar Universitesi Sosyal Bilimler Enstitiisii, Manisa.

Creswell, J. W. & Miller, D. W. (2000). Determining validity in qualitative inquiry. Theory into Practice,
39(3), 124-130.

Cilingir, E. & Ding¢-Artut, P. (2016). 4. Simif TIMSS 2011 matematik sorular: ile matematik ders
kitabindaki sorularin biligsel alanlara gore incelenmesi. Electronic Turkish Studies, 11(21),79-94.

Delil, H. (2006). An analysis of geometry problems in 6-8 grades Turkish mathematics textbooks.
Yaymnlanmamis Doktora Tezi, Orta Dogu Teknik Universitesi, Ankara.

Delil, A., Ozcan, B. & Islak, O. (2020). flkokul matematik dersi 6gretim programi kazanimlarimin

TIMSS-2019 degerlendirme gergevesine gore analizi. Manisa Celal Bayar Universitesi Sosyal

Bilimler Dergisi, 18(1), 270-282.



KEFAD Cilt 23, (Ozel Say), 2022

Erbas, A., Alacaci, C., & Bulut, M. (2012). A Comparison of mathematics textbooks from Turkey,
Singapore, and the United States of America. Educational Sciences: Theory & Practice, 12(3),
2311-2330.

Fan, L., Zhu, Y. & Miao, Z. (2013). Textbook research in mathematics education: Development status
and directions. ZDM: The International Journal on Mathematics Education, 45(5), 633-646.

Giirlen, E., Demirkaya, A. & Dogan, N. (2019). Uzmanlarin PISA ve TIMSS siavlarinin egitim politika
ve programlarina etkisine iliskin goriisleri. Mehmet Akif Ersoy Universitesi Egitim Fakiiltesi
Dergisi, 52, 287-319.

Giiner, N., Sezer, R. & Akku§—ispir, 0. (2013). Hkégretim ikinci kademe ogretmenlerinin TIMSS

hakkindaki goriisleri. Pamukkale Universitesi Egitim Fakiiltesi Dergisi, 33(1), 11-29.

Incikabi, L. (2012). After the reform in Turkey: A content analysis of SBS and TIMSS assessment in
terms of mathematics content, cognitive domains, and item types. Education as Change, 16(2),

301-312.

Incikabs, L. & Hartono, T. (2013). A comparative analysis of ratio and proportion problems in Turkish
and the US middle school mathematics textbooks. Journal of Kirsehir Education Faculty, 14(1), 1-

15.

Incikabs, L., Mercimek, O., Ayanoglu, P., Aliustaoglu, F. & Tekin, N. (2016). Ortaokul matematik dersi
dgretim programi kazanimlarmin TIMSS biligsel alanlarina gore degerlendirilmesi. [lkigretim
Online, 15(4), 1149-1163.

Incikabs, L. & Tjoe, H. (2013). A comparative analysis of ratio and proportion problems in Turkish and
the US middle school mathematics textbooks. Journal of Kirsehir Education Faculty, 14(1), 1-15.

Ipek, J., Yilmaz-Turgut, G. & Tunga, Y. (2016). Matematik 6gretmen adaylarinin PISA ve TIMSS
smavlar1 hakkindaki gortisleri. International Journal of Innovative Research in Education, 3(1), 32-

41.

Kayapinar, A., Sahin N., Erdem G. & Sentiirk-Leylek B. (2019). Ilkokul matematik 4.sinif ders kitabu.
Ankara: Milli Egitim Bakanlig1 Yayinlari.

Kilig, H.,, Aslan-Tutak, F. & Ertas, G. (2014). TIMSS mercegiyle ortaokul matematik &gretim
programindaki degisiklikler. Mersin Universitesi Egitim Fakiiltesi Dergisi, 10(2), 129-141.

Korkmaz, H. (2004). Fen ve teknoloji egitiminde alternatif degerlendirme yaklasimlari. Ankara: Yeryiizii

Yaymevi.

Kul, U, Sevimli, E. & Aksu, Z. (2018). A comparison of mathematics questions in Turkish and
Canadian school textbooks in terms of synthesized taxonomy. Turkish Journal of Education, 7(3),

136-155.

81



Taspinar-Sener, Z. & Bulut, A. S.

Kulm G. & Capraro R. M. (2008). Textbook use and student learning of number and algebra ideas in
middle grades. G. Klum (Ed.), Teacher knowledge and practice in middle grades mathematics in (pp.
255-272). Rotterdam, The Netherlands: Sense.

Li, Y. (2000). A comparison of problems that follow selected content presentations in American and
Chinese mathematics textbooks. Journal for Research in Mathematics Education, 31, 234-241.

Milli  Egitim  Bakanligi, (2018). Matematik  dersi  6§retim  programi.  Erisim  adresi:
http://mufredat.meb.gov.tr/ProgramDetay.aspx?PID=329

Martin, M. O, & Kelly, D. L. (1998). TIMSS technical report. Erisim adresi:
https://timssandpirls.bc.edu/isc/publications.html

Miles, M. B. & Huberman, A.M. (1994). Qualitative data analysis: an expanded sourcebook. (2nd Ed.). USA:
SAGE Publications.

Mullis, I. V. S., Martin, M. O., Foy, P., Kelly, D. L. & Fishbein, B. (2020). TIMSS 2019 International
Results in Mathematics and Science. Boston College, TIMSS & PIRLS International Study Center.

Recber, H. (2012). Tiirkive 8. simif matematik ders kitabindaki etkinliklerin bilissel ~diizeylerinin

programdakilerle ve iilkeler arasi karsilastirilmasi. Yayinlanmamis Yiiksek lisans tezi. Ankara

Universitesi, Ankara.

Reys, B. J. & Reys, R.E. (2006). The development and publication of elementary mathematics
textbooks: Let the Buyer Beware! Phi Delta Kappan, 87(5), 377-384.

Suna H.E., Sensoy S., Parlak B., & Ozdemir E. (2020). TIMSS 2019 Tiirkiye én raporu. Erisim adresi:
https://odsgm.meb.gov.tr/meb_iys_dosyalar/2020_12/10175514_TIMSS_2019_Turkiye_On_Rap
oru_.pdf

Stein, M.K,, Remillard, J. & Smith, M.S. (2007). How curriculum influences student learning. In F. K.
Lester, Jr., (Ed.), Second handbook of research on mathematics teaching and learning (319-369).

Information Age.

Sisman, M., Acat, M. B., Aypay, A. & Karadag, E. (2011). TIMSS 2007 ulusal matematik ve fen raporu 8.
siniflar. Ankara: EARGED Yayinlar.

Theisen, G. L. & Boakari, F. M. (1983). The underachievement of cross-national studies of achievement.
Comparative Education Review, 27(1), 46-68.

Tornroos, J. (2005). Mathematics textbooks, opportunity to learn and student achievement. Studies in
Educational Evaluation, 31(4), 315-327.

Yanpar-Sahin, T. & Yildirim, S. (1999). Ogretim teknolojileri ve materyal gelistirme. Ankara: Ami
Yaymncilik.

Yildirim, A., Ozgﬁrlﬁk, B., Parlak, B., Gonen, E., & Polat, M. (2016). TIMSS 2015 ulusal matematik ve fen
bilimleri on raporu 4. ve 8. simiflar. Erigim adresi

https://odsgm.meb.gov.tr/meb_iys_dosyalar/2017_06/23161945_timss_2015_on_raporu.pdf


http://mufredat.meb.gov.tr/ProgramDetay.aspx?PID=329
https://timssandpirls.bc.edu/isc/publications.html
https://odsgm.meb.gov.tr/meb_iys_dosyalar/2020_12/10175514_TIMSS_2019_Turkiye_On_Raporu_.pdf
https://odsgm.meb.gov.tr/meb_iys_dosyalar/2020_12/10175514_TIMSS_2019_Turkiye_On_Raporu_.pdf

KEFAD Cilt 23, (Ozel Say), 2022

Yildirim, A., & Simsek, H. (2016). Sosyal bilimlerde nitel arastirma yontemleri (10. Baski). Ankara: Segkin.

83



