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This study aimed to determine the qualifications of the High School Transition
Examination (HTE) mathematics questions within the scope of learning areas, problem
contexts, cognitive domains and problem solving processes. The research was carried
out in the form of document analysis. The data sources of the research consist of HTE
questions that have been applied since 2018 and the question samples released by MoNE
for this exam. The results of the study indicated that the majority of the content of
questions for HTE is in the learning area of numbers and operations. On the other hand,
data analysis was contained the least questions compared to other learning areas. When
the cognitive characteristics of the questions are examined, applying was the most
preferred cognitive domain and the questions involving the skill of knowing were
represented the least. Research findings also indicate that HTE mathematics questions
generally include the planning / implementation process and other problem-solving
processes (formulation and control / reflection) are almost never used. It is striking that
the scientific context is preferred more in HTE questions; It has been determined that
there is a decrease in the rate of including scientific contexts. The results are discussed
in the relevant literature and some suggestions are presented.
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Bu ¢alismanin amaci Liseye Gegis Smavi (LGS) matematik sorularinin dgrenme alanlari,
problem baglamlari, biligsel alanlar ve problem ¢6zme siirecleri dahilinde niteliklerini
belirlemektir. Aragtirma dokiiman analizi seklinde gerceklestirilmistir. Arastirmanin veri
kaynaklar1 2018 yilindan itibaren uygulanan orta 6gretime gecis sinavlarinda sorulan ve bu
sinav icin MEB tarafindan hazirlanan Ornek sorulardan olusmaktadir. Arastirmanin
sonuglarinda LGS’ ye yonelik soru igeriklerinin biiyiik ¢ogunlugunun sayilar ve islemler
O0grenme alaninda yer aldig1 ve veri analizi 6grenme alaninda ise diger 6grenme alanlarina
kiyasla en az soru igerdigi goriilmiistiir. Sorularin biligsel 6zellikleri incelendiginde en fazla
uygulama basamaginin tercih edildigi ve 6zellikle bilme becerisini igeren sorulara ¢ok az yer
verildigi bulgular arasindadir. Aragtirma bulgulari LGS matematik sorularmin genel
anlamda planlama/uygulama siirecini icerdigi ve diger problem ¢6zme siireglerinin (formiile
etme ve kontrol etme/yansitma) neredeyse hi¢ kullanilmadig1 yoniindedir. LGS sorularinda
genel olarak bilimsel baglamin daha fazla tercih edildigi gbze carpmakta, bununla birlikte
toplumsal baglamlara yer verilme oraninda yillara gore artis oldugu; bilimsel baglamlara yer
verilme oranlarinda azalma oldugu belirlenmistir. Bulgular ilgili alan yazinda tartisilmis ve
ilgili 6neriler sunulmustur.
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Giris

C)grencﬂere verilen egitimin kalitesini ve niteligini belirleyebilmek icin, Ogrencilerin
basarilariin ol¢iimiinii iyi yapmak 6nemlidir. Tiirkiye’de, yerel ve merkezi 6l¢gme sistemi ile 6grenci
basaris1 Olglilmektedir. Yerel 6l¢me, Ogretmenlerin egitim Ogretim siireci igerisinde Ogrencileri
degerlendirmek amaciyla yaptiklari dlgme iken merkezi 6l¢gme, merkezi sistem tarafindan yapilan
Olgmedir (Cepni, Ozsevgeg ve Gokdere, 2003). Tiirkiye'de, ilkogretimdeki oOgrenci basarisini
degerlendirmek ve egitimin niteligini artirmak igin orta 6gretime gecis smnavlar1 merkezi olarak 1998
yilindan giliniimiize kadar uygulanmaktadir. Bu sinavlar yillar iceresinde igerik ve bi¢im agisindan
degisikliklere ugramugtir. Ilk uygulamalarda sadece sekizinci smif seviyesinde bir kez uygulanan
sinavlar sonraki yillarda her kademede birer kez uygulanmaya baglamistir. 2013-2014 egitim-6gretim
yilinda yapilan degisikliklerle sekizinci sinif 6grencilerine yilda iki kez (1. ve 2. Donem olarak) temel
egitimden ortadgretime gecis (TEOG) smavlar1 uygulanmistir. Sonrasinda liselere gecis sistemi (LGS)

olarak ifade edilen yeni sistem 2018-2019 yilindan beri kullanilmaya baglamaistir.

Merkezi siavlarin degerlendirilmesi farkli boyutlarda ele alinmaktadir (Incikabi, 2011). Alan
yazinda merkezi sinavlar problem Ozellikleri ve teknik Ozellikler baglamlarinda incelendigi gibi
(Incikabi, 2011), smavlarin 6grenme ortamlarina etkisi (Cetin ve Unsal, 2019) ve smavlarin program ve
ders kitaplari ile uyumu da ilgi ¢ceken arastirma unsurlari1 olmustur. Merkezi sinavlar 6gretmenlere bir
0z degerlendirme firsati sunar. Bu dogrultuda Giiler ve digerlerinin (2019) yaptig1 arastirma sonucunda
ogretmenlerin kendilerini gelistirirken ayni zamanda dersin igerigini bu sinav sistemlerine gore
planladiklar1 gozlemlenmistir. Bu dogrultuda, giincellenen smav sistemi ile birlikte bu smav

igeriklerinin incelenmesi 6gretim uygulamalarinin anlamlandirilmasina katki saglayacaktir.

Matematik programlar: agisindan bakildiginda ise, merkezi sinavlarda sorulan sorularin tim
O0grenme alanlar1 goz 6niinde bulundurularak hazirlanmasinin planlandig: goriilmektedir (Milli Egitim
Bakanligi, 2018). Bu kapsamda ortadgretime gegis sinavlarinda 6grenciler sirasi ile sayilar ve islemler,
cebir, geometri ve 6lgme, veri isleme ve olasilik 6grenme alanlar1 agisindan sinanmaktadir (MEB, 2018).
Ekinci ve Bal'in (2018) bu dogrultuda yaptig1 arastirmada, ortaokuldan liseye gecis sinavlarinda
matematik sorularmin en ¢ok geometri ve Olgme O6grenme alani géz Oniinde bulundurularak
hazirlandigini ortaya koymuslardir. Ancak veri isleme 6grenme alaninda ise hicbir soruya yer
verilmedigi arastirmanin sonuglar1 arasindadir. Benzer olarak TEOG ve 6nceki sistemlerdeki sinav
igeriklerinin Ogrenme alanlarina gore dagiliminda dengesizliklerin oldugu cesitli arastirmalarda
belirlenmistir (Pektas, 2012). Smav igeriklerinde belirli 6grenme alanlarinin 6n plana ¢ikmasi sinif ici
Ogretim siireglerini etkilemekte ve smmavda yer alamayan alanlarin 6gretimi ihmal edilebilmektedir
(Kim, 2005). Bu dogrultuda yenilenen ortadgretime gecis sinavlarinin 6grenme alanlarina gore dagihm
ozelliklerinin belirlenmesi sinif i¢i Ogretimlerine yonelik degerlendirmeler yapilmas: baglaminda

onemlidir.
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Sinav igeriklerinin 6grenme alanlari dagiliminin incelenmesinin yaninda, sinavlara yer alan
problemlerin biligsel diizeyleri de merak konusu olmustur. Sinav igeriklerinin biligsel 6zelliklerinin
degerlendirilmesinde kullanilan araglardan biriside TIMSS (Trends in International Mathematics and
Science Study) bilissel boyutlaridir. TIMSS calismasi matematiksel sorular1 bilme, uygulama ve
muhakeme yapma olmak iizere {i¢ bilissel alan becerisi diizeyinde ele almaktadir. TIMSS bilissel
alanlarinin ders kitaplarinda, 6gretim programlarinda veya sinavlarda dagilimlar: ile ilgili farkh
calismalar alan yazinda bulunmaktadir. Incikab1 (2012), SBS ve TIMSS sinav iceriklerinin TIMSS
program cergevesinde tanimlanan 6grenme ve bilissel alanlara gore dagilimlarini incelemistir. Bulgular,
bu iki sinavin 6grenme alanlar1 bakimindan énemli bir farklilik gostermedigini, SBS sinavlarmin TIMSS
smavindan farkli olarak agik uglu sorularin kullanmadigini, uygulama sorularina daha fazla yer
verirken muhakeme sorularim1 daha az igerdigini gostermektedir. Yine SBS smavlarmin incelendigi
farkli bir calismada, SBS matematik ve fen sinav igeriklerinin bilissel ve yapisal 6zelliklerini belirlemesi
amaclanmustir (incikab, Kurnaz ve Pektas, 2013). Bulgular, SBS fen sorularinin kavramsal sorulara daha
¢ok yer verdigini buna karsin SBS matematik sorularinin daha c¢ok islemsel (algoritmik) sorular
oldugunu ortaya koymaktadir. Bununla birlikte, her iki alanda da grafiksel ve muhakeme gerektiren
sorularin azligina vurgu yapilmaktadir. Ayrica, SBS fen sorulari, bilme ve kavramsal boyutlarina
odaklanirken matematik sorular1 daha ¢ok uygulama ve islemsel boyutlara vurgu yapmistir. Benzer
bulgular ge¢cmiste uygulan merkezi sinav igeriklerinin tist diizey diisiinsel siirec gerektiren iceriklere az
yer verdigini gostermektedir (Cabakgor, Giiler, Aksan, Giirsoy ve Giiven, 2014; Incikab, Pektas ve Siile,
2016). 26 Mart 2018'de yiiriirliige giren Milli Egitim Ortadgretime Gegis YOnergesi’ nin ikinci
boliimiinde yeni uygulanacak LGS’ nin soru niteligine iligkin “...0gretim programlarinda belirlenen
kazanimlar esas alinarak 6grencinin okudugunu anlama, yorumlama, sonug ¢tkarma, problem ¢6zme,
analiz yapma, elestirel diisiinme, bilimsel siire¢ becerileri ve benzeri becerilerini 6lgecek nitelikte
hazirlanir.” (MEB, 2018, s.2) seklinde yapilan agiklamadan hareketle LGS sorularinin bir¢ok beceriyi -
ozellikle iist diizey becerileri- ayn1 anda 6l¢gmeyi amacladig: s6ylenebilir. Bu dogrultuda 6grencilerin
farkli diizey biligsel siireclerinin gelistirilmesinin hedeflendigi yeni sinav sistemindeki igeriklerinin

incelenmesi gerekligine isaret etmektedir.

Problem ¢6zme, matematik 6grenmede 6nemle vurgulanan becerilerdendir. Woodward ve
digerleri (2012) problem ¢6zmeyi; muhakeme, analiz, argiiman yapilandirma ve yenilik¢i stratejiler
gelistirilme becerileri igeren bir siire¢ olarak tanimlamaktadir. Problem ¢6zme, 2003 yil1 PISA (problem
solving assessment framework) problem ¢dzme cercevesinde (Organisation for Economic Co-operation
and Development, 2003) ilk kez bir 6grenme alan1 olarak ele alinmis olup problem ¢6zme becerisi; “...
bireyin, biligsel siiregleri ¢oziim yolunun asikar olmadig1 ve uygulanabilecek 6grenme alanlarinin
matematik, fen ve okuma temel alanlarindan biriyle smirlandirilamadig1 gercek disiplinler arasi
problemlerle miicadele etmek ve ¢oziim bulmak igin kullanma becerisi (s. 156)” olarak

tanimlanmaktadir. Daha sonra bu tanim daha da kapsamli bir sekilde PISA 2012 problem ¢ézme alani
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program cercevesinde ele alinmistir (OECD, 2010). Bu gergeveye gore; “ Problem ¢dzme, bireyin ¢6ziim
yonteminin hemen asikar olmadig1 durumlarda problemi anlamak ve {istesinden gelmek icin biligsel
siirecleri gerceklestirme becerisidir. Problem ¢6zme, kisinin {iretici ve yansitict bir vatandas olarak
potansiyelini gerceklestirmesi i¢in boyle durumlarla mesgul olma istekliligini igerir (s. 12).” Bu
dogrultuda sinav igeriklerinin problem ¢o6zme siiregleri ele alacak sekilde belirlenmesi 6nem arz
etmektedir. Yenilenen sinav sistemiyle birlikte, soru tiirlerinin alisilagelmis uygulamalarla
ortlismemesi, kavramsal diizeyde kalip islemsel siiregleri sorgulamadan uzak olmasi, sorularin iist
diizey diisiinsel siirecleri gerektirmesi gibi durumlarin sonucunda 6gretim programi hedeflerinden
uzaklasilmis ve daha ¢ok hiz ve test ¢dzme becerilerini gelistirme veya sadece smnav konularma
odaklanma gibi teknik konulara yoneldigi gozlemlenmistir (Giiler ve digerleri, 2019). Bunla birlikte
literatiirdeki baz1 galigmalar 6grencilerin rutin olmayan problem ¢ézme siire¢lerinde zorlandiklarmi
ortaya koymaktadir (Celik ve Giiler, 2013). Ogrencileri rutin olmayan problemlere alistirabilmek igin
bu tiir problemlerin sinif i¢inde kullanilmasi, 6grencilerin problem ¢ozme siireglerini deneyimlemesi ve

bu siiregte kendilerini gelistirmeleri 6nemlidir (Gok ve Erdogan, 2017).

Yukarida verilen alan yazin dogrultusunda bu c¢alismanin amaci LGS matematik sorularinin
O0grenme alanlari, problemin baglami, bilissel ve alt bilissel alanlar1 ve problem ¢6zme siiregleri

dahilinde niteliklerini belirlemektir. Bu amag¢ dogrultusunda asagidaki sorulara cevap aranmistir.

1. LGS matematik sorularinin 6grenme alanlarinda dagilimi nasildir?

2. LGS matematik sorularinin biligsel alanlara ve biligsel alanlarin alt basamaklarina gore dagilimi
nasildir?

3. LGS matematik sorularinin yillara gore problemlerin baglamlarinin dagilimi nasildir?

4. LGS matematik sorularinin problem ¢6zme siireglerinin dagilimi nasildir?

5. LGS matematik sorularinin bilissel alanlarin 6grenme alanlar igerisinde dagilimi nasildir?

Yontem

Bu calismada, sinav igeriklerinin PISA 2018 problem ¢ozme siiregleri, TIMSS 2019 matematik
degerlendirme cergevesinde yer alan bilissel alan ve alt boyutlarina gore incelenmesi surecinde igerik
analizi yontemi kullanmilmstir. Icerik analizi, bir amaca yonelik olarak daha 6nceden diizenlenmemis
bilgilerin sistematiklestirilmesi ve sayisallastirilmasi gereken durumlarda kullanilir (Fraenkel ve
Wallen, 2000). Bu arastirmada acik erisime izin verilmis olan dokiimanlar (LGS smav sorular1 ve Milli
Egitim Bakanligt (MEB) oOrnek sorular1) incelendiginden dolay1 etik kurul onaymna ihtiyag
duyulmamistir. Arastirmanin veri kaynaklar1 2018 yilindan itibaren uygulanan orta 6gretime gecis
sinavlarinda sorulan (LGS) ve bu sinav i¢in MEB tarafindan hazirlanan 6rnek sorulardan olugmaktadir

Analiz edilen verilerin dagilimi1 Tablo 1'de verilmistir.
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Tablo 1. Analiz edilen icerigin yillara gore dagilimi

Soru Kaynag:
Yil/Ay LGS Ornek Soru Genel Toplam
2018 20 20
2019 20 20
2018/Aralik 20 20
2018/Ekim 10 10
2018/Kasim 15 15
2019/Aralik 10 10
2019/Ekim 10 10
2019/Kasim 10 10
2019/Mart 10 10
2019/May1s 10 10
2019/Nisan 10 10
2019/Ocak 10 10
2019/Subat 10 10
2020/Ocak 10 10
2020/Subat 10 10
Genel Toplam 40 145 185

Calismanin analiz siire¢lerinde su asamalar takip edilmistir. Oncelikle, ortaokul matematik

sekizinci smif LGS sorularmin matematik dersi 6gretim programi 6grenme alanlari bakimindan

degerlendirilmesi 2 arastirmaci tarafindan kodlanmistir. Anlasmazliga diisiilen tiim maddeler {izerinde

tekrar tartigilarak fikir birligine varilmistir. Ogrenme alanlarmin analizi esnasinda kodlayicilar arasinda

uyusum orant Miles ve Huberman (1994) formiiliine gore 0,92 olarak hesaplanmistir. LGS sorularinin

bilissel 6zelliklerine ait kodlamada TIMSS 2019 matematik ¢ercevesinde yer alan biligsel alanlar ve alt

alanlar1 kullanilirmigtir. Bilissel alanlara ait agiklamalar Tablo 2’de verilmistir. Biligsel alanlarimnin

analizi esnasinda kodlayicilar arasinda uyusum orani 0,85 olarak hesaplanmaistir.

Tablo 2. Bilissel alanlara ait aciklamalar

Biligsel

Alanlar Alt Alanlar Aciklamalar
Tanimlari, terminolojiyi, say1 6zelliklerini, dl¢me birimlerini,
Hatirlama o .
geometrik ozellikleri ve notasyonlar1 hatirlama.
Tanima Sayilari, ifadeleri, ¢okluklar1 ve sekilleri tanima. Matematiksel
olarak denk olan birimleri (ifadeleri) tanima.
Bil Siralama Sayilari, ifadeleri, nicelikleri ve sekilleri ortak o&zellikleri
Hme /Smiflandirma bakimindan siniflandirma.
Dogal sayilar, tam sayilar, kesir ve ondalik ifade iceren dort
Hesaplama . o G . .
islemle ilgili algoritmik siiregleri gerceklestirme.
Bilgi Alma Grafik, tablo, metin veya diger kaynaklardaki bilgiyi kullanma.
Ol¢me Ol¢me araclari kullanma ve uygun 6lgme birimlerini segme.
Karar Verme 'Cozumlerl a§1ka“r olan problemlerin ¢oziimiinde etkili ve uygun
islemlere, stratejilere ve araclara karar verme.
Veriyi tablo ve ya grafikte sunma; problem durumlarini ortaya
Uygulama  Sunma-Modelleme koyan denklemler, esitsizlikler, geometrik sekilleri veya

Uygulama-Yerine
Getirme

diyagramlar olusturma ve verilen bir matematiksel duruma
veya iliskiye denk olan temsiller iiretme.

Bilindik matematiksel
problemleri ¢6zmek igin stratejileri ve islemleri gerceklestirme.

kavramlar1 ve slirecleri iceren
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Sayilar, ifadeler, nicelikler ve sekiller arasindaki iliskiyi

Analiz belirleme, aciklama veya kullanma
Problemleri ¢6zmek i¢in bilginin farkli 6gelerini, ilgili temsilleri
Sentez .. R .
ve stiregleri iligkilendirme.
Muhakeme Degerlendirme Fa1:kh pro.blem ¢ozme stratejilerini ve farkli ¢6ziim yollarmi
Yapma degerlendirme.
Sonug Cikarma Bilgi ve kanit temelinde gegerli ¢cikarimlarda bulunma.
Daha genel ve uygulanabilir durumlarla iligkilendirilebilecek
Genelleme .
ifadelerde bulunma.
Dogrulama Stratejiyi ve ¢oziimii destekleyecek matematiksel argiimanlar

saglama.

Not: Mullis ve Martin’den (2017, s.23-24) alinmistir.

Sorularin problem ¢6zme baglamlariin ve problem ¢6zme siireglerinin belirlenmesinde PISA
2018'de ele alinan problem ¢6zme degerlendirme cergevesinde odaklanilan temel elemanlar
kullanilmistir (OECD, 2019). Problemin baglami kisisel, mesleki, toplumsal ve bilimsel olmak iizere dort
baslikta incelenmis olup agiklamalar: Tablo 3'te verilmistir. Problem baglamlarinin analizi esnasinda

kodlayicilar arasinda uyusum orani 0,94 olarak hesaplanmistir

Tablo 3. Problem baglamlar:

Kisisel
Bu kategori bireyin kendisi, ailesi ve yasitlar1 ile ilgili kategoridir. Cogunlukla yiyecek
hazirlama, alis veris, oyun, kisisel saglik, yolculuk, seyahat, kisisel biitce ve zaman yonetimi ile
ilgili maddelerdir.

Mesleki
Mesleki baglam sorulari is hayat1 odakli maddelerdir. Cogunlukla maddeler; 6l¢gme, maliyet,
binalar i¢in siparis verme, muhasebe, kalite kontrol, zaman yonetimi, tasarim/mimari, is tabanl
kararlar alma gibi konulari igerir.

Toplumsal
Bireyin icinde yasadig1 topluluga odaklanan maddelerdir. Cogunlukla maddeler secim
sistemleri, toplu tasima, hiik{imet/devlet, halk politikalari, niifus yapisi, reklamcilik, ulusal
istatistik ve ekonomi alanlari ile ilgilidir.

Bilimsel
Bilim ve teknoloji baglantili matematik uygulamalar ile ilgili maddelerdir. Cogunlukla hava
durumu ve iklim, gevrebilim, tip, uzay bilimleri, genetik, ol¢limler ve matematigin kendi
diinyasindan maddeler bu baglam kategorisinde yer alir.

Not: OECD’den (2019, s. 88) alinmastir.

Problem ¢6zme siiregleri matematiksel siirecleri formiile etme, ige kosma,
yorumlama/degerlendirme olmak {izere ii¢ baslikta incelenmis olup agiklamalar: Tablo 4’ te detayh
olarak verilmistir. Problem ¢6zme siireglerinin analizi esnasinda kodlayicilar arasinda uyusum oram

0,83 olarak hesaplanmaistir.
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Tablo 4. Problem cozme siirecleri

Problem C6zme Siirecleri Aciklamalar

Formiile Etme Matematiksel siirecleri formiile etme

Ise kosma Matematiksel kavramlari, kurallar ve siirecleri ise kosma,

Yorumlama/degerlendirme Matematiksel sonuglari yorumlama, uygulama ve degerlendirme

Not: OECD, (2019)’ dan gelistirilmistir.

Bu arastirma kapsaminda kullanilan degerlendirme kriterlerine goére LGS sinavlarinda ve
yayimlanan LGS ornek sorularinda yer alan sorularin kriterlerinin belirlenmesine yonelik 6rnek
kodlamalar Sekil 1'de verilmistir. 2018 LGS Matematik 3. sorusu bireyin kendisini ve kisisel biitgesini
islediginden problemin baglami kisisel olarak belirlenmistir (Sekil 1 (a)). Bu soru &grencilerden
grafikteki bilgiyi kullanma becerisi bekledigi i¢in bilme biligsel alaninin bilgi alma alt boyutunda
degerlendirilmistir. Ayn1 zamanda, amaclari belirleyerek bu amaglar1 diizenleyerek plan yapma ve bu
plam1 uygulama becerisi gerektirdiginden, problem ¢6zme stireci planlama ve uygulama olarak
belirlenmistir. Benzer sekilde 2018 LGS Matematik 17. sorusu mimari bir diizenleme gerektirdiginden
sorunun baglami mesleki olarak belirlenmistir. Bu soru verilen sayilar arasindaki iliskiyi belirleme ve
kullanma becerisi gerektiginden muhakeme yapma bilissel alaninin analiz alt boyutunda
degerlendirilmistir (Sekil 1(b)). Bu siiregte amaclari belirleyerek bu amaclar1 dogrultusunda plan yapma
ve bu plan1 uygulama becerisini ise kostugundan problem ¢ézme siireci planlama ve uygulama olarak

belirlenmistir.

Ahmet her giin kumbarasindan ayn miktarda
para alarak harciyor. Ahmet'in kumbarasindaki
para miktan ve harcadid: toplam para miktarnim
gbsteren dogrusal grafik asagida verilmistir.

Grafik: Kumbarada Bulunan ve Harcanan
Toplam Para Miktar
APara Miktarn (TL)

S0 Harcanan Toplam Para Miktan

1 Kumbaradaki Para Miktan

a Gin

Grafige gore Ahmet'in kumbarasindaki para
kacginci giinde biter?

A) 20 B) 25 C) 30 D) 35
(a)
(LGS 2018, soru 3)

Alani 118 m® olan bir evin dikdértgen bigimin-
deki odalan ve salonu digindaki bélimlerinin
toplam alam 34 m? dir. Salonun alani, metre-
kare cinsinden bir tamkare sayidir ve odalarnn
alanlan toplamindan kiiglktir.

Bu salonun kisa kenannin uzunlugu 18 m
oldujuna gére uzun kenannin uzunlugu

en fazla kag metredir?

A) T2 B) 6.2 C)4,2 D) 342

(b)
(LGS 2018, soru 17)

Sekil 1. Ornek kodlamalar

Not: Sorulara ait kodlar: (a) Sayilar islemler, kisisel, Bilme (Bilgi Alma), Planlama ve uygulama; (b)
Sayilar igslemler, Mesleki, Muhakeme Yapma (Analiz), Planlama ve uygulama
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Bulgular

Arastirmanin amact dogrultusunda belirlenen arastirma sorularina cevap aranmis ve asagidaki
bulgulara ulasilmistir.
LGS Matematik Sorularinin Ogrenme Alanlarina Gére Dagilimi ve Program Siireleri ile
Kiyaslanmasi
2018-2020 yillarina ait sinavlarda ve Ornek sorularda yer verilen 6grenme alanlarmin
dagilimlar1 ve bu 6grenme alanlarina 8.sinif matematik ders 6gretim programinda ayrilan siireler Sekil
2’deki gibidir. LGS’ye yonelik soru igeriklerinin yariya yakini (%48) sayilar ve islemler 6grenme
alanlarina yer verilmekte iken 6zellikle sayilar/islemler ve cebir 6grenme alanlari disindaki diger
Ogrenme alanlarina ait soru dagilimlarindaki diisiik oranlar (%11 ve alt1) dikkat cekmektedir. LGS soru
icerikleri Ogrenme alanlar1 dagilimlar1 bu O6grenme alanlarina programda ayrilan siirelerle
kiyaslandiginda programdaki geometri/dlcme ve sayilar/islemler 6grenme alanlarina ait dagilim
farkhiliklar1 dikkat ¢ekmektedir. Sayilar ve islemler 6grenme alanlarma smav sorularinda programda
ayrilan siirelere kiyasla daha yiiksek oranlarda yer verilirken bu durum geometri ve 6lgme 6grenme

alani i¢in tersine donmiisttir.

0,06 0,07

CEBIR GEOMETRI VE OLASILIK SAYILAR VE VERI ANALIZI
OLCME ISLEMLER

Sinav icerigi  m Program igerigi

Sekil 2. LGS smav igeriklerinin ve 6grenme alanlarina programda ayrilan siirelerin dagilimlari (%)
LGS Matematik Sorular Bilissel Ozellikleri
Tablo 5te LGS matematik sorularinin biligsel ve alt bilissel alanlara gore dagilimi sunulmustur.
LGS matematik sorularinin yillara gore bilissel ve alt bilissel alanlar1 incelendiginde uygulama biligsel
alaninin diger bilissel alanlara nazaran %62 oranla daha fazla oldugu goriilmekte, bu verilerle birlikte
bilme biligsel alaninin %8 oranla en az tercih edilen biligsel alan oldugu bulgusuna ulasilmaktadir. Her
bir bilissel alanin yillara gore degisimi incelendiginde uygulama becerisine LGS igeriklerinde yer
verilme durumlar yillara gore artan oranlarda yer verilirken bilme ve muhakeme yapma bilissel
becerilerinin yillara gore dagilimi azalim gostermistir. Bununla birlikte 2020 y1l1 soru igeriklerinde bilme

bilissel alanina ait her hangi bir soru igerigine rastlanamamustir.
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Tablo 5. LGS matematik sorularimin biligsel ve alt bilissel alanlara gbre dagilimi (%)

Bilissel Beceriler Yillar Genel Dagilim
2018 2019 2020

Bilme 11% 8% 0% 8%
Bilgi Alma 8% 7% 0% 6%
Hesaplama 2% 1% 0% 1%
Siralama-Siniflandirma 2% 0% 0% 1%

Muhakeme Yapma 34% 28% 25% 30%
Analiz 34% 26% 25% 29%
Sentez 0% 2% 0% 1%

Uygulama 55% 64% 75% 62%
Karar Verme 2% 13% 0% 8%
Sunma-Modelleme 6% 9% 30% 10%
Uygulama-Yerine Getirme 48% 42% 45% 44%

Sorularda tercih edilen alt biligsel alanlar incelendiginde genel dagilimda bilme bilissel alaninda
bilgi alma alt biligssel alam1 sorularda en ¢ok yer verilen alt biligsel alan olmustur. Incelenen LGS
sorularinda bazi bilissel alt alanlara hi¢ yer verilmemistir. Bilme bilissel alaninda hatirlama, tanima,
Olcme biligsel alt alanlarina; muhakeme bilissel alaninda ise degerlendirme, sonug ¢ikarma, genelleme
ve dogrulama biligsel alt alanlaria herhangi bir LGS sorusunda yer verilmemistir. Sorularda yer alan
bilissel alt alanlar irdelendiginde, muhakeme yapma basamaginda yer alana sorularin hedefledigi alt
bilissel alan c¢ogunlukla analiz becerisi olarak belirlenmistir. Uygulama bilissel yeterliginde ise

uygulama-yerine getirme alt bilissel alan1 cogunlukla tercih edilmistir.

LGS Matematik Sorularinin Ogrenme Alanlarinin Biligsel Alanlar ile iliskilendirilmesi

Sekil 3'de LGS matematik sorularinda yer verilen 6grenme alanlarmnin biligsel 6zellikleri
sunulmustur. Ogrenme alanlarmin tiimiinde uygulama biligsel alanina yonelik sorulara diger biligsel
alanlara gore fazla yer verildigi goriilmektedir. Ogrenme alanlari biligsel alanlara gore ayristirildiginda
bilme biligsel alanina olasilik ve geometri/dl¢me 6grenme alanlarinda hig yer verilmedigi ancak veri
analizi 6grenme alaninda daha fazla kullanildig1 dikkat cekmektedir. Muhakeme yapma bilissel alanina
ait sorular her alanda belirgin oranlarda (%18-%37 arasinda degisen) yer almakla birlikte cebir 6grenme

alaninda daha fazla ise kosuldugu belirlenmistir.

Veri analizi

Sayilar ve islemler
Olasilik

Geometri ve Olgme

cebir

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

H Bilme ® Muhakeme Yapma Uygulama

Sekil 3. LGS matematik sorularinin 6grenme alanlarinin biligsel alanlar ile iliskilendirilmesi (%)
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LGS Matematik Sorularinda Yer Verilen Baglamlar

LGS matematik sorular1 baglam iceriginde incelendiginde, genel olarak toplumsal baglamin en
az kullanildig1 dikkat ¢ekmektedir (Sekil 4). Sorularda en ¢ok kullanilan baglam ise bilimsel baglam
olarak goze carpmaktadir. Incelenen sorularda kisisel baglamin yillara gére kullanim yiizdesinin yakin
oldugu (%29-%30) dikkat cekmektedir. Bunun yamn sira toplumsal baglamlara yer verilme oraninda
yillara gore artis oldugu; bilimsel baglamlara yer verilme oranlarinda yildan yila azalma oldugu
goriilmektedir. Mesleki baglam iceren sorulara ise son iki yila ait sorularda benzer oranlarda (yaklasik

%20) yer verildigi goriilmektedir.

£ 70 1 | [ |
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2018 2019 2020 GENEL TOPLAM

Bilimsel m Kisisel Mesleki m Toplumsal

Sekil 4. LGS matematik sorularinda yer verilen baglamlarin yillara gore dagilimi (%)
LGS Matematik Sorularinda ise Kosulan Problem Cézme Siirecleri
LGS matematik sorularmin problem ¢6zme siiregleri incelendiginde, Sekil 5'te de goriildiigii
tizere sorularin tamamina yakininin ise kosma stirecine yonelik oldugu goriilmektedir. Formiile etme
ve yorumlama/degerlendirme siireglerinin neredeyse hi¢ kullanilmadig1 g6ze carpmaktadir. Bu durum

incelenen yillar boyunca da benzer egilim gostermistir.

120,00%
100,00% L o —C— =0
80,00%
60,00%
40,00%
20,00%
0,00% —
2018 2019 2020 Genel Toplam
=@==Yorumlama/degerlendirme 0,00% 1,00% 0,00% 0,54%
—=@=|s5e kosma 100,00% 97,00% 100,00% 98,38%
Formile etme 0,00% 2,00% 0,00% 1,08%

Sekil 5. LGS matematik sorularinda ise kosulan problem ¢dzme siiregleri
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LGS sorularinda yer verilen 6grenme alanlari ve problem ¢dzme siiregleri iligkilendirilerek
incelendiginde olasilik, sayilar/islemler ve veri analizi 6grenme alanlarmin tiim sorularinin ise kosma
siirecinde olusturuldugu dikkat ¢cekmektedir (Sekil 6). Cebir 6grenme alaninda ise kosma siirecinden
farkli olarak %4 liik bir kisim sorunun formiile etme siirecine ait oldugu gozlemlenmistir. Geometri ve
Olgme Ogrenme alaninda bulunan sorularda da ise kosma haricinde %51ik kismin

yorumlama/degerlendirme siirecine yer verdigi dikkat cekmektedir.

120,00%
100,00%
80,00%
60,00%
40,00%
20,00%
0,00%
Cebir Geqmetri ve Olasilik Sayilar ve Veri analizi
Olgme islemler
m Yorumlama/degerlendirme  mise kosma Formile etme

Sekil 6. Problem ¢ozme siireglerinin 6grenme alanlarindaki dagilimi (%)

Sonuglar ve Tartisma

Bu calismada 2018 sonrasi LGS matematik sorular1 6grenme alanlari, problemin baglami,
bilissel ve alt bilissel alanlari, problem ¢dzme siiregleri basliklar1 altinda incelenmis, bu dogrultularda
degerlendirilmistir. Arastirmanin sonuglar;, LGS matematik soru igeriklerinin biiyiik ¢ogunlugunun
sayilar ve iglemler 6grenme alaninda oldugunu, veri analizi 0grenme alanina ise diger dgrenme
alanlarina kiyasla daha az yer verildigini gostermektedir. Alan yazin incelendiginde veri analizi
Ogrenme alaninin sinavlarda yer alma durumu ile ilgili benzer bulgular elde edilmistir (Ekinci ve Bal,
2018). Tlgili matematik 6gretim programinda bu 6grenme alanlarma ayrilan igerik ve 6gretim siireleri
gdz oniinde bulunduruldugunda, soru igeriklerinde belirlenen bu dagilim farkliliklar: beklenen bir
durumdur. Arastirma bulgularina gore sayilar ve islemler 6grenme alanina smav sorularinda
programda ayrilan siirelere kiyasla daha yiiksek oranda yer verilirken, bu durum geometri ve 6l¢gme
Ogrenme alani icin tersine donmiistiir.  Yapilan ¢alismalar sinavlarin program igerikleriyle
ortiisemeyebilecegini ortaya koymaktadir (Birinci, 2014; Giiler, Ozdemir ve Dikici, 2012; Incikabi, 2011;
Kasikg, Polat, Degirmenci ve Karamustafaoglu, 2014; Ugurel, Morali ve Kesgin, 2012). Linn (2003) 'e
gore, test Ozellikleri test performanslarinin yorumlanmasinda 6nemlidir ve sinavlarda belirli miifredat
konularma ¢ok fazla vurgu yapmak, bazi 6grencilere avantaj saglarken, digerlerini dezavantajli duruma
getirebilir. Diger taraftan, 6gretmenler ve 6grenciler simnavlarda yer almayan ya da daha az yer verilen

konular: ihmal etme egilimindedirler (Kim, 2005). Bu nedenle sinav sorulari hazirlanirken, 6gretim
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programu igerikleri, ulusal egitimin amaglar: ve sinavlarin ulusal ve uluslararas: 6lgekte hedefleri g6z

ontinde bulundurulmalidir.

Sorularin bilissel 6zellikleri incelendiginde en fazla uygulama basamagindan geldigi ve 6zellikle
bilme becerisini igeren sorulara ¢ok az yer verildigi goriilmiistiir. Uygulama basamagmin diger
basamaklara nazaran sorularda daha fazla kargilagilmas: ilgili alan yazinla paralellik gostermektedir
(Baysen, 2006; Delil ve Tetik, 2015; Dindar ve Demir, 2006; Incikabi, Kurnaz ve Pektas, 2013; Pektas,
Incikab1 ve Yaz, 2015). Ancak Delil ve Tetik’in (2015) yapmis olduklar1 ¢alismada muhakeme yapma
biligsel alaninin en az tercih edilen biligsel alan oldugu goriilmektedir. Bu ¢alismanin bulgulariyla
kiyaslandiginda giiniimiizde muhakeme yapma basamaginda fark edilen bir artisin mevcudiyeti dikkat
cekmektedir. PISA ve TIMSS gibi farkh bilissel diizeylerde soru igeren sinavlarda Tiirk ogrencileri
diisiik performans gostermisler ve bu durum ulusal smnav igeriklerinin gézden gegirilmesine neden
olmustur. Bu dogrultuda, ogrencilerin {iist-diizey diislinsel becerilerini gelistirmek igin LGS
sinavlarinda {ist diizey diisiinsel siire¢ gerektiren sorulara fazla yer verilmesi planlanmistir (MEB,

2018).

Arastirma bulgular1 LGS matematik sorularinin genel anlamda ise kosma problem ¢6zme
siirecini icerdigi ve diger problem ¢ozme siireglerinin (formiile etme ve kontrol etme/yansitma)
neredeyse hi¢ kullanilmadig1 géze carpmaktadir. Benzer bulgular ilgili alan yazinda da elde edilmis
(incikabl ve digerleri., 2016; Incikabi, 2011, 2012; incikabi ve digerleri., 2013) ve ulusal siav igeriklerinin
iist seviyede biligsel siire¢ gerektiren problem ¢o6zme siireclerinde yetersiz kaldig1 belirtilmistir.
Problem ¢6zme, matematik egitiminin vazge¢ilmez unsurlarindan birisidir (Woodward vd. (2012).
Problem ¢6zme, bireyin ¢6ziim yonteminin hemen asikar olmadig1 durumlarda problemi anlamak ve
iistesinden gelmek igin biligsel siirecleri gerceklestirme becerisidir. Problem ¢6zme, kisinin iiretici ve
yansitict bir vatandas olarak potansiyelini gerceklestirmesi i¢in bdyle durumlarla mesgul olma
istekliligini icerir (OECD, s. 12). Problem ¢6zme siireglerinde degerlendirme ve yorumlama siiregleri
Ogrencilerin basariyla ¢6ziime ulasmalarinda 6nemli bir etkendir (Bas, 2013). Bu dogrultuda sinavlarda
bu siireglere yeterince yer verilmemesi 0grencilerin beceri gelisimlerini ve performanslarini ortaya
koymalarinin engelleyici bir etkiye sahip olacaktir. Bununla birlikte bu eksiklik, ulusal matematik dersi
Ogretim programlarinda yer verilen ve gelistirilmesi 6nemle vurgulanan problem ¢6zme becerileriyle

(yansitic diistinme, akil yiiriitme ve iliskilendirme gibi) 6rtiismemektedir.

LGS sorularinda genel olarak bilimsel baglamin daha fazla tercih edildigi goze ¢arpmaktadir.
Bununla birlikte toplumsal baglamlara yer verilme oraninda yillara gore artis oldugu; bilimsel
baglamlara yer verilme oranlarinda azalma oldugu belirlenmistir. Uygun matematiksel stratejilerin ve
gosterimlerin secimi genellikle bir sorunun ortaya ¢iktig1 baglama baglidir ve bir baglam icinde ¢6ztim
iretmek problem ¢6zme motivasyonunu arttirmaktadir (OECD, 2017). Baglamlarin kullanimi

Ogrencilerin matematigi ise yaramaz bir bilgi yigin1 olarak algilamasimi azaltir (Boaler, 1993) ve
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baglamlar araciligiyla Ogrenciler matematigin giinlitk yasam problemlerini ¢6zmede yararlihig:
hakkinda fikir gelistirebilirler (De Lange, 1987). Bu dogrultuda baglamlarin farkli kullanilmasi
ogrenmeyi destekleyici olacaktir. Burada dikkat edilmesi gereken nokta baglamin, matematiksel olarak
diizenlenebilen bilgiyi saglamasi ve 6grencilerin 6nceden var olan bilgi ve deneyimlerini kullanarak
baglam i¢inde ¢alismalarina firsat vermesidir (Van den Heuvel-Panhuizen, 2005). Bu nedenle, sorular
hazirlanirken farkli baglamlarin ise kosulmasi matematik 6grenmelerin desteklenmesi ve kavramlarin

anlamlandirilmasina katk: saglayici olacaktir.
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Introduction

In order to determine the quality and quality of education provided to students, it is important
to measure students' success well. In Turkey, students” success is measured in student achievement with
local and central measuring system. While local measurement is the measurement that teachers make
in order to evaluate students in the education process, central measurement is the measurement made
by the central system (Cepni, Ozsevgeg, and Gokdere, 2003). In Turkey, the transition to assess student
achievement in elementary and secondary education in order to improve the quality of education
examinations are administered centrally from 1998 until today. These exams have changed over the
years in terms of content and form. The exams, which were applied only once at the eighth grade level
in the first applications, started to be applied once at each level in the following years. With the changes
made in the 2013-2014 academic year, eighth grade students were given transition from basic education
to secondary education (TEOG) exams twice a year (as the 1st and 2nd semesters). The new system,

which was later referred to as the high school transition system (HTE), has been used since 2018-2019.

Evaluation of central exams is handled in different dimensions (Incikabi, 2011). In the literature,
as central exams are examined in the context of problem features and technical features (Incikabi, 2011),
the effect of exams on learning environments (Cetin and Unsal, 2019) and the compatibility of exams
with programs and textbooks have also been interesting research elements. Central exams provide
teachers with a self-assessment opportunity. Accordingly, as a result of the research conducted by Giiler
etal. (2019), it was observed that teachers plan the content of the course according to these exam systems
while improving themselves. In this direction, examining the contents of these exams, together with the

updated exam system, will contribute to the meaning of teaching practices.

In terms of mathematics programs, it is seen that the questions posed in central exams are
planned to be prepared by considering all learning areas (Milli Egitim Bakanligi, 2018). In this context,
the secondary education transition examinations test students in the learning areas of numbers and
operations, algebra, geometry and measurement, data processing and probability (MEB, 2018). The
study conducted by Ekinci and Bal (2018) revealed that mathematics questions in transition from middle

school to high school are mostly prepared by considering geometry and measurement learning area.
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However, results of the study indicated that no questions are included in the field of data processing
learning area. Similarly, various studies have determined that there are imbalances in the distribution
of examination contents in TEOG and previous systems according to learning areas (e.g., Pektas, 2012).
The prominence of certain learning areas in the contents of the examination affects in-class teaching
processes, and the teaching of the areas that are not included in the exam can be neglected (Kim, 2005).
In this direction, determining the distribution characteristics of the learning areas in the renewed HTE

is important in terms of making evaluations for classroom teaching.

In addition to examining the distribution of learning areas of the exam contents, the cognitive
levels of the problems in the exams have also been a matter of curiosity. Trends in International
Mathematics and Science Study (TIMSS) is one of the tools used to evaluate the cognitive features of the
exam contents. TIMSS study handles mathematical questions at three levels of cognitive domain skills:
knowing, applying and reasoning. There are different studies on the distribution of TIMSS cognitive
areas in textbooks, curricula or exams. Incikabi (2012) examined the distribution of SBS and TIMSS exam
contents according to the learning and cognitive domains defined within the TIMSS program. The
findings show that these two exams do not differ significantly in terms of learning areas; SBS exams do
not use open-ended questions unlike the TIMSS exam, and practice questions include more reasoning
questions. In another study examining SBS exams, that aimed to determine the cognitive and structural
characteristics of SBS mathematics and science exam contents, findings revealed that SBS science
questions include more conceptual questions, whereas SBS mathematics questions are mostly
procedural (algorithmic) questions (Incikabi, Kurnaz, and Pektas, 2013). However, emphasis is placed
on the scarcity of graphical and reasoning questions in both areas. In addition, SBS science questions
focused on knowing and conceptual dimensions, while mathematics questions emphasised applying
and operation dimensions more. Similar findings showed that the central exam contents applied in the
past gave little place to the contents that required high-level cognitive processes (Cabakgor, Giiler,
Aksan, Giirsoy, and Giiven, 2014; Incikabs, Pektas and Siile, 2016). Regarding the question quality of the
HTE to be implemented in the second part of the National Education Transition to Secondary Education
Directive, which entered into force on March 26, 2018, “... It is prepared to measure scientific process
skills and similar skills. " (MEB, 2018, p.2), it can be said that the HTE questions aim to measure many
skills, especially high-level skills, at the same time. Accordingly, it points out that the contents of the
new examination system, in which the development of different level cognitive processes of students

are aimed, should be examined.

Problem-solving is one of the skills that are emphasised in mathematics learning. Woodward et
al. (2012) define problem-solving as a process that includes the skills of reasoning, analysing, argument
structuring and developing innovative strategies. Problem-solving has been considered as a learning
area for the first time in PISA 2003 (Organisation for Economic Co-operation and Development, 2003),

and problem-solving skill has been developed with real interdisciplinary problems in which “... the
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ability to use it to struggle and find solutions (p. 156)”. Later, this definition was discussed in a more
comprehensive way within the PISA 2012 problem-solving framework (OECD, 2010). According to this
framework, “Problem-solving is the ability of the individual to perform cognitive processes in order to
understand and overcome the problem in situations where the solution method is not immediately
obvious. Problem-solving includes the willingness to engage in such situations in order to realise one's
potential as a productive and reflective citizen (p. 12).” In this direction, it is important to determine the
contents of the exam in a way to address the problem-solving processes. With the renewed examination
system, it was observed that the curriculum goals were abandoned as a result of the situations such as
the question types not coinciding with the conventional practices, the questions being far from
questioning the operational processes and the questions requiring high-level intellectual processes, and
that the new examinations turned to technical subjects such as improving speed and test solving skills
or focusing only on the course contents covered in the examinations (Giiler et al., 2019). However, some
studies in the literature revealed that students have difficulties in non-routine problem-solving
processes (Celik and Giiler, 2013). In order to familiarise students with non-routine problems, it is
important to use such problems in the classroom for students to experience problem-solving processes

and to improve themselves in this process (Gok and Erdogan, 2017).

In line with the literature given above, the aim of this study is to determine the characteristics
of HTE mathematics questions in terms of learning areas, context of the problem, cognitive areas and

problem-solving processes. For this purpose, the following questions were sought.
1. How are the HTE mathematics questions in learning areas distributed?

2. What is the distribution of HTE mathematics questions according to cognitive domains and

sub-levels of cognitive domains?
3. What is the distribution of the contexts of HTE mathematics questions by years?
4. How are the problem-solving processes of HTE math questions distributed?

5. How are the HTE mathematics questions distributed among the learning domains of

cognitive domains?

Methodology
In this study, the content analysis method was used in the process of examining the exam
contents according to the PISA 2018 problem-solving processes, cognitive domains and sub-dimensions
included in the TIMSS 2019 mathematics assessment framework. Content analysis is used in cases
where information that has not been previously arranged for a purpose needs to be systematised and
digitised (Fraenkel and Wallen, 2000). In this study, since the documents that were allowed open access
(HTE examination questions and sample questions from the Ministry of National Education (MEB))

were examined, the approval of the ethics committee was not required. The data sources of the research
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consist of sample questions asked in the HTE applied since 2018 and prepared by the Ministry of

Education for this exam. The distribution of the data is given in Table 1.

Table 5. Distribution of analysed content by years

Source of the Content

Year/Month .
HTE Sample Question Total

2018 20 20
2019 20 20
2018/ December 20 20
2018/October 10 10
2018/ November 15 15
2019/December 10 10
2019/November 10 10
2019/October 10 10
2019/March 10 10
2019/April 10 10
2019/May 10 10
2019/January 10 10
2019/February 10 10
2020/January 10 10
2020/February 10 10
Overall 40 145 185

The following stages were followed in the analysis process of the study. First, the evaluation of
middle school mathematics eighth grade HTE questions in terms of learning areas of the mathematics
lesson curriculum was coded by two researchers. A consensus was reached by discussing all of the items
that caused a disagreement. The agreement rate between the coders during the learning area analysis
was calculated as 0.92 according to the formula of Miles and Huberman (1994). In coding of the cognitive
features of the HTE questions, the cognitive areas and subfields included in the TIMSS 2019
mathematics framework were used. Explanations on cognitive fields are given in Table 2. The

agreement rate between the coders during the analysis was calculated as 0.87.

Table 6. TIMMS cognitive domains

Cognitive

. Sub-domains Explanations
Domains

Recall definitions, terminology, number properties, units of
Recall measurement, geometric properties and notation (e.g., a x b =
ab, a+a+a=3a).
Recognise numbers, expressions, quantities and shapes.
Recognise entities that are mathematically equivalent (e.g.,
equivalent familiar fractions, decimals and percents; different
orientations of simple geometric figures).

Recognise

Classify numbers, expressions, quantities and shapes by

Knowing Classify/Order .
common properties.

Carry out algorithmic procedures for +, —, x, +, or a combination

Compute of these with whole numbers, fractions, decimals and integers.
Carry out straightforward algebraic procedures.

Retrieve Retrieve information from graphs, tables, texts or other sources.
Use measuring instruments and choose appropriate units of

Measure & pprop
measurement.
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Determine efficient/appropriate operations, strategies and tools
Determine for solving problems for which there are commonly-used
methods of solution.
Display data in tables or graphs; create equations, inequalities,
Applying Represent/Model geometric figures or 'diagrams that mode'l problem situati.ons;
and generate equivalent representations for a given
mathematical entity or relationship.

Implement strategies and operations to solve problems

Implement involving familiar mathematical concepts and procedures.
Analyse Determine, describe or use relationships among numbers,
expressions, quantities and shapes.
Integrate/ Link different elements of knowledge, related representations
Synthesise and procedures to solve problems.
Reasoning  Evaluate Evaluate alternative problem-solving strategies and solutions.

Draw Conclusions ~ Make valid inferences on the basis of information and evidence.
Make statements that represent relationships in more general
and more widely applicable terms.

Provide mathematical arguments to support a strategy or

Generalise

Justify solution.

Note: Taken from Mullis and Martin (2017, p. 23-24).

In determining the problem-solving contexts and problem-solving processes of the questions,
the basic elements focused on the problem-solving assessment framework discussed in PISA 2018
(OECD, 2019). The context of the problem has been examined under four titles: personal, professional,
social and scientific; their corresponding explanations are given in Table 3. During the analysis of

problem contexts, the agreement rate between coders was calculated as 0.94.

Table 7. Problem contexts

Personal
Problems classified in the personal context category focus on activities of one’s self, one’s family
or one’s peer group. The kinds of contexts that may be considered personal include (but are not
limited to) those involving food preparation, shopping, games, personal health, personal
transportation, sports, travel, personal scheduling and personal finance.

Occupational
Problems classified in the occupational context category are centred on the world of work. Items
categorised as occupational may involve (but are not limited to) measuring, costing and
ordering materials for building, payroll/accounting, quality control, scheduling/inventory,
design/architecture and job-related decision-making.

Societal
Problems classified in the societal context category focus on one’s community (whether local,
national or global). They may involve (but are not limited to) voting systems, public transport,
government, public policies, demographics, advertising, national statistics and economics.

Scientific
Problems classified in the scientific category relate to the application of mathematics to the
natural world and topics related to science and technology. Particular contexts might include
(but are not limited to) weather or climate, ecology, medicine, space science, genetics,
measurement and the world of mathematics itself.

Note: Taken from OECD, (2019, p. 88).

Problem-solving processes have been examined under three headings: formulating, employing,

interpreting/evaluating. The detailed explanations for problem-solving processes are given in Table 4.
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During the analysis of problem-solving processes, the rate of agreement between coders was calculated

as 0.83.

Table 8. Problem-solving processes

Problem-solving process Explanations

Formulating Formulating situations mathematically

Employing Employing mathematical concepts, facts, procedures and reasoning
Interpreting/evaluating Interpreting, applying and evaluating mathematical outcomes

Note: Developed from OECD (2019).

Sample codings for determining the criteria of the questions in HTE exams and published HTE
sample questions according to the evaluation criteria used within the scope of this research are given in
Figure 1. Since the third mathematics question in the 2018 HTE deals with the individual himself and
his personal budget, the context of the problem is determined individually (Figure 1 (a)). Since this
question expects the ability to use the information in the graphic from the students, it was evaluated in
the retrieve sub-dimension of the knowing cognitive domain. At the same time, the problem-solving
process was determined as employing, as it requires the ability to determine, organise and implement
these goals and plan. Similarly, since 17t mathematics question in 2018 HTE requires an architectural
arrangement, the context of the problem has been determined occupational. This question was
evaluated in the analyse sub-dimension of the reasoning cognitive domain as it required the ability to
identify and use the relationship between the given numbers (Figure 1 (b)). In this process, the problem-
solving process has been determined as employing since it employs the ability to determine the goals

and plan in line with these goals and to implement this plan.
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Figure 2. Sample codes

Note: Codes of the questions: (a) Numbers and operations, personal, knowing (retrieve), employing; (b)
Numbers and operations, occupational, reasoning (analyse), employing.

Findings

In line with the purpose of the study, answers to the research questions were sought and the
following findings were obtained.
Distribution of HTE Mathematics Questions According to Learning Areas and Comparison
with Program Allocation
The distribution of the learning areas included in the 2018-2020 exams and sample questions
and the time allocated to these learning areas in the 8th grade mathematics course curriculum are
provided in Figure 2. Almost half (48%) of the question contents for HTE include numbers and
operations learning areas, while the low rates (11% and below) in the question distributions belonging
to other learning areas other than numbers/operations and algebra learning areas draw attention. When
the distribution of learning areas of HTE contents is compared with the time allocated to these learning
areas in the mathematics teaching program, the differences in the distribution of
geometry/measurement and numbers/operations learning areas in the program are remarkable. While
numbers and operations learning areas were included in exam questions at a higher rate compared to
the time allocated in the program, this situation reversed for the geometry and measurement learning

areas.

0,06 0,07

ALGEBRA GEOMETRY AND  PROBABILITY NUMBERS AND  DATA ANALYSIS
MEASUREMENT OPERATIONS

Question Coverage m Time allocation in the program

Figure 2. Distribution of HTE contents and time allocated to learning areas in the program
HTE Mathematics Questions Cognitive Features
Table 5 shows the distribution of HTE math questions according to cognitive and sub-cognitive
domains. When the cognitive and sub-cognitive domains of HTE mathematics questions are examined
by years, it is seen that the cognitive domain of applying is 62% higher than the other cognitive domains,

and together with these data, it is found that the knowing cognitive domain is the least preferred
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cognitive domain with 8%. When the changes of each cognitive domain by years are examined, it can
be observed that the inclusion of applying skill in the HTE contents increased over the years, while the
distribution of cognitive skills of knowing and reasoning by years decreased. However, no question in

2020 HTE required the cognitive domain of knowing.

Table 5. The distribution of HTE mathematics questions according to cognitive and sub-cognitive domains (%)

Cognitive Domains Years Overall Distribution
2018 2019 2020

Knowing 11% 8% 0% 8%
Retrieve 8% 7% 0% 6%
Compute 2% 1% 0% 1%
Classify/Order 2% 0% 0% 1%

Reasoning 34% 28% 25% 30%
Analyse 34% 26% 25% 29%
Integrate/Synthesise 0% 2% 0% 1%

Applying 55% 64% 75% 62%
Determine 2% 13% 0% 8%
Represent/Model 6% 9% 30% 10%
Implement 48% 42% 45% 44%

When the sub-cognitive domains preferred in the questions are examined, in the general
distribution, the sub-cognitive domain of retrieve in the knowing cognitive domain is the most
frequently-used sub-cognitive domain in the questions. Some cognitive sub-domains were not included
in the HTE questions. In the cognitive domain of knowing, recall, recognise and measure sub-domains;
in the reasoning cognitive domain, evaluate, draw conclusions, generalise and justify cognitive sub-
domains were not included in any HTE question. In the HTE questions, analyse sub-domain is mostly
included in the reasoning domain, while implement sub-cognitive domain is mostly preferred in the
applying cognitive domain.

Associating Learning Areas of HTE Mathematics Questions with their Cognitive Domains

In Figure 3, the cognitive characteristics of the learning areas included in the HTE mathematics
questions are presented. It is seen that in all of the learning areas, questions related to the applying
cognitive domain are given more space than other cognitive domains. When the learning areas are
analysed according to cognitive domains, it is noteworthy that knowing cognitive domain is not
included in probability and geometry/measurement learning domains, but knowing is mostly used in
data analysis learning area. Although the questions related to the cognitive domain of reasoning are
present at significant rates (varying between 18% and 37%) in every field, it has been determined that

they are required more in the learning area of algebra.
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Data analysis

Numbers and operations

Probability

Geometry and measurement

Algebra
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H Knowing M Reasoning M Applying

Figure 3. Associating the learning areas of HTE mathematics questions with cognitive domains (%)
Contexts Used in HTE Mathematics Questions
When the contexts of the HTE mathematics questions are examined, it is striking that the
societal context is generally preferred the least (Figure 4). The most preferred context in the questions
stands out as the scientific context. It is noteworthy that the percentage of use of personal context by
years is close (29% to 30%) to the questions examined. In addition, there has been an increase in the
inclusion of societal contexts over the years. Moreover, it is observed that the rate of including scientific
contexts has decreased year by year. It is seen that questions with occupational context are included in

the questions of the last two years at similar rates (approximately 20%).

120%

100%
80%
60%
40%
20%

0%

2018 2019 2020 Overall

B Scientific M Personal ™ Occupational M Societal

Figure 4. Distribution of contexts in HTE mathematics questions by years (%)
Problem-Solving Processes Employed in HTE Mathematics Questions
When the problem-solving processes of HTE mathematics questions are examined, it is seen

that almost all of the questions are related to the employing process as seen in Figure 5. It is striking that
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the processes of formulating and interpreting/evaluating are included rarely. This situation has shown

a similar trend over the years examined.

120,00%
100,00% C—= ® = —0
80,00%
60,00%
40,00%
20,00%
0,00% @ — @ @
2018 2019 2020 Over all
=@==|nterpreting/evaluating 0,00% 1,00% 0,00% 0,54%
=@==Employing 100,00% 97,00% 100,00% 98,38%
==@==Formulating 0,00% 2,00% 0,00% 1,08%

Figure 5. Problem-solving processes employed in HTE mathematics questions
When the learning areas and problem-solving processes included in the HTE questions are
examined in relation to them, it is noteworthy that all the questions of the learning areas of probability,
numbers/operations and data analysis are created in the planning/implementation process (Figure 6). It
has been observed that only 4% of the problems in the field of learning algebra belonged to the
formulating process while only 5% of the questions in the geometry and measurement learning area

included interpreting/evaluating process.

120,00%
100,00%
80,00%
60,00%
40,00%
20,00%
0,00%
Algebra Geometry and Probability Numbers and  Data analysis
measurement operations

M Interpreting/evaluating  mEmploying  m Formulating

Figure 6. Distribution of problem-solving processes in learning areas (%)

Results and Discussion

In this study, HTE mathematics questions after 2018 were examined and evaluated under the

headings of learning areas, context of the problem, cognitive and sub-cognitive areas and problem-
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solving processes. The results of the study show that the majority of the HTE mathematics questions
are in the learning area of numbers and operations, while the data analysis learning area is less involved
than other learning areas. When the literature was examined, similar findings were obtained regarding
the status of the data analysis learning area in the national examinations (Ekinci and Bal, 2018).
Considering the content and teaching times allocated to these learning areas in the relevant mathematics
curriculum, these distribution differences in the content of the questions are expected. According to the
research findings, while the numbers and operations learning area was included in the exam questions
at a higher rate compared to the time allocated in the program, this situation was reversed for the
geometry and measurement learning area. Studies show that examination contents may not coincide
with the teaching program contents (Birinci, 2014; Giiler, Ozdemir and Dikici, 2012; Incikabi, 2011;
Kasikgi, Polat, Degirmenci, and Karamustafaoglu, 2014; Ugurel, Morali, and Kesgin, 2012). According
to Linn (2003), test features are important in the interpretation of test performance, and placing too
much emphasis on certain curriculum topics in examinations may put some students at an advantage
or at a disadvantage. On the other hand, teachers and students tend to neglect the subjects that are not
included in the examinations or are less covered (Kim, 2005). For this reason, while preparing
examination questions, the contents of the curriculum, the goals of national education and the objectives

of the examinations at national and international scale should be taken into account.

When the cognitive properties of the questions were examined, it was seen that the most HTE
questions utilised applying cognitive skill and that there were very few questions involving knowing
cognitive skill. The fact that the applying skill is encountered more in the questions compared to the
other cognitive skills is parallel to the related literature (Baysen, 2006; Delil and Tetik, 2015; Dindar and
Demir, 2006; Incikabi, Kurnaz and Pektas, 2013; Pektas, Incikabi, and Yaz, 2015). However, in an earlier
study, Delil and Tetik (2015) indicated that the cognitive skill of reasoning is the least preferred cognitive
field in the examinations. When compared to the findings of this study, it is noteworthy that there is an
increase in the expectancy of reasoning skill in the national exams. This results might be expected due
to following reason. Turkish students have performed poorly in the exams with questions on different
cognitive levels as PISA and TIMSS, and this has led to the revision of the contents of the national
examinations in Turkey. In this respect, it is planned to include questions requiring high-level cognitive

processes in HTE exams in order to improve students' high-level intellectual skills (MEB, 2018).

Research findings draw attention to the fact that HTE mathematics questions generally involve
the process of employing, and other problem-solving processes (formulating and
integrating/evaluating) are rarely used. Similar findings were obtained in the related literature (Incikab1
et al., 2016; incikabi, 2011, 2012; incikabi et al., 2013) and it was stated that the contents of the national
examinations were insufficient in employing high-level problem-solving processes. Problem-solving is
one of the indispensable elements of mathematics education (Woodward et al. (2012). Problem-solving

is the ability of the individual to realise cognitive processes in order to understand and overcome the
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problem in situations where the solution method is not immediately obvious. Problem-solving is a
means of realising one's potential as a productive and reflective citizen. It includes the willingness to
engage in such situations (OECD, p.12). Integrating and evaluating processes in problem-solving are
important factors for students to reach a successful solution (Bas, 2013). In this respect, not including
these processes adequately in the standardised examinations prevents students from demonstrating
their skill development and performance. Moreover, this deficiency does not coincide with problem-
solving skills (such as reflective thinking, reasoning and association), whose development is strongly

emphasised in national mathematics teaching programs (MEB, 2005, 2013, 2017).

It is striking that the scientific context is generally preferred more in HTE mathematics questions.
Moreover, there is an increase in the inclusion of social contexts over the years, while a decrease in the
rate of including scientific contexts is also evident from the results of the study. The choice of
appropriate mathematical strategies and representations often depends on the context in which a
problem arises, and finding solutions within a context increases the motivation to problem-solving
(OECD, 2017). The use of contexts reduces students' perception of mathematics as a useless collection
of information (Boaler, 1993), and through contexts, students can develop an idea about the usefulness
of mathematics in solving daily life problems (De Lange, 1987). In this direction, using different contexts
will support learning. The point to note here is that context provides information that can be
mathematically arranged and allows students to work in context using their pre-existing knowledge
and experience (Van den Heuvel-Panhuizen, 2005). For this reason, using different contexts while

preparing the questions will contribute to the mathematics learning and the meaning of the concepts.
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