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MATEMATIK OGRETMEN ADAYLARININ LISELERE GECIS SINAVI
(LGS) MATEMATIK ORNEK SORULARINDA KULLANDIKLARI
STRATEJILERIN VE PROBLEM COZME SURECINE iLiSKIN
GORUSLERININ INCELENMESI

0z

Bu aragtirmada ilkogretim matematik 6gretmen adaylarinin belirlenen LGS
sorularinin ¢oztiminde kullandiklar: problem ¢ozme stratejilerinin ve problem
¢ozme siirecine iliskin goriislerinin incelenmesi amaglanmaktadir. Arastirmanin
katilimcilar: bir devlet tiniversitesi lisans 3. Smifta 6grenim gérmekte olan 51 il-
kogretim matematik 6gretmen adayindan olusmaktadir. Caligma nitel arastirma
yontemlerinden durum caligmasi metodu ile gerceklestirilmistir. Veriler Milli Egi-
tim Bakanliginin 2020 Aralik ayinda ve 2021 Ocak aymnda her ay 10 soru olarak
yayimnladigi toplam 20 LGS 6rnek sorusu ve Problem Cozme Beceri ve Stratejileri
Olgegi araciligiyla toplanmistir. LGS sorularinin yer aldig1 teste verilen cevaplarin
analizinde problem ¢6zme stratejileri kontrol listesi olarak literatiirde siklikla kul-
lanilan on bir strateji kullanilmistir. C6ztimlerde kullanilan problem ¢6zme stra-
tejilerine ve problem ¢6zme siirecine iligskin l¢cekten elde edilen 6grenci cevapla-
rina yonelik betimsel analiz yontemi ile frekans ve yiizde degerleri hesaplanmustir.
Bu dogrultuda ¢alisma sonunda 6gretmen adaylar: tarafindan en ¢ok kullanilan
problem ¢dzme stratejilerinin sirasiyla muhakeme etme, eleme ve denklem/esit-
sizlik yazma stratejileri oldugu gortilmektedir. Diyagram ¢izme ve baginti bulma
stratejilerinin kullanimi oldukga diistik olurken basitlestirme ve canlandirma stra-
tejileri hicbir 6gretmen aday1 tarafindan kullanilmamigtir. Verilen Liselere Gegis
Sinavi 6rnek sorularinin ¢éziimiinde 6gretmen adaylarinin siklikla sonuca hizl
ulagtiracak stratejileri tercih ettigi goriilmiistiir. Ogretmen adaylarinin problem
¢ozme stirecine iligkin goriigleri incelendiginde goriislerin ¢ogunlukla orta olumlu
diizeyde oldugu goriilmiistiir. Olgekte yer alan problem ¢6zme basamaklarina ilis-
kin 6grenci gorisleri incelendiginde ise en yiiksek olumlu goriistin sirasiyla plan
hazirlama, plani uygulama ve problemi anlama basamaklarina ait oldugu goriil-
miistiir. Degerlendirme basamagna iliskin olumlu goriislerin ise olduk¢a distik
oldugu ¢alisma sonunda elde edilen bir diger sonugtur.

Anahtar Sozciikler: Problem Cozme, Problem Cézme Basamaklari, Problem
Cozme Stratejileri, Ogretmen Aday1 Goriisleri.
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EXAMINING THE STRATEGIES USED BY PRE-SERVICE MATH-
EMATICS TEACHERS IN THE HIGH SCHOOL ENTRANCE EXAM
(LGS) MATHEMATICS SAMPLE QUESTIONS AND THEIR OPINIONS
ABOUT THE PROBLEM-SOLVING PROCESS

ABSTRACT

The present research aimed to examine the problem-solving strategies used by
primary school pre-service mathematics teachers in solving the determined LGS
questions and their opinions about the problem-solving process. The study parti-
cipants consisted of 51 primary school pre-service mathematics teachers studying
in the 3rd year of an undergraduate program at a state university. The case study
method, one of the qualitative research methods, was employed in this study. The
data were collected with the Problem-Solving Skills and Strategies Scale and a total
of 20 LGS sample questions published by the Ministry of National Education as 10
questions in December 2020 and 10 questions in January 2021. In the analysis of
the answers to the test containing LGS questions, eleven strategies frequently used
in the literature were used as a checklist for problem-solving strategies. Frequency
and percentage values were calculated with the descriptive analysis method for
student answers obtained from the scale regarding the problem-solving strategies
used in the solutions and problem-solving process. In this regard, the study found
that pre-service teachers used reasoning, elimination, and equation/inequality
writing strategies most frequently as problem-solving strategies. While pre-ser-
vice teachers used diagramming and finding correlation strategies quite rarely, no
pre-service teachers used simplification and visualization strategies. It was obser-
ved that pre-service teachers often preferred strategies that would obtain the result
quickly when solving the High School Entrance Exam sample questions. Upon
examining the opinions of pre-service teachers on the problem-solving process,
it was seen that they mostly had moderately positive opinions. When pre-service
teachers” opinions about the problem-solving steps in the scale were examined, it
was seen that they mostly had positive opinions about the steps of devising a plan,
carrying out the plan, and understanding the problem, respectively. Another result
from the study is that there were quite few positive opinions about the evaluation
step.

Keywords: Problem-solving, Problem-solving Strategies, Problem-solving
Steps, Pre-service Teachers' Opinions.
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GIRIS

21. yiizyilda bilim ve teknolojideki gelismeler insan yasamini kolaylastirmanin
yani sira ¢dziimiine ihtiyag duyulan bazi problem durumlarini da beraberinde ge-
tirmistir. Problemlerin ¢6ztimleriyle ilgilenmeden 6nce problemin ne oldugunun
iyi bir sekilde anlagilmasinin 6nemli oldugu diisiintilmektedir. Literatiire bakildi-
ginda farkli arastirmacilar tarafin gesitli problem tanimlarinin yer aldig: goriilmek-
tedir. Fisher (2005) problemi bazi verilen bilgilerin oldugu, ¢6ziim yolu agisindan
cesitli engelleri barindiran ve kiginin ¢6zme amacina sahip oldugu durum seklinde
tanimlamaktadir. Polya (1962) problemi ¢oziim yolu agik olmayan ve belirlenen
bir hedefe ulasmak i¢in amacli olarak yapilan eylemler olarak tanimlamaktadir.
Yani kisaca problem, zihinde ¢atigmalara neden olan belirsizlikler olarak tanim-
lanabilmektedir (Giir ve Hangiil, 2015). Bireyler zihinlerinde belirsizlige yol agan
durumlarla karsilastiklarinda bunlardan kurtulmak igin istek duyma egiliminde
olmaktadirlar. Bu ihtiyag, bireylerin kars: karsiya kaldiklar: problemleri ¢6zmeleri
i¢in problem ¢6zme becerisine sahip olmalarini gerektirirken ayni zamanda ¢o-
ziim i¢in farkli yontem ve stratejileri bilmeyi ve kullanmayi da ihtiyag haline getir-
mektedir. Phillips, Pazienza ve Ferrin (1984) tarafindan yapilan ¢alismada problem
¢6zme, kisinin birden fazla alternatif belirledigi, degerlendirdigi ve bu alternatif-
lerden birini sectigi asamalar biitiinii olarak ifade edilmistir. Lester (1994)e gore
ise problem ¢6zme belirlenmis prosediirlerin uygulanmasindan ¢ok daha fazlasini
iceren karmagik bir siiregtir. Bu ¢ercevede gercekte problem ¢6zme kurala degil
sistematige sahip bir siiregtir (Kog¢ Koca ve Giirbiiz, 2019).

Problem ¢6zme belirli adimlarin takip edildigi bir siiregtir. Polya (1957) bu
adimlar1 problemi anlama, plan yapma, plan1 uygulama ve geriye doniik deger-
lendirme yapma seklinde 4 baslik altinda ifade etmektedir. Polya (1961) problemi
anlama agamasinda “Nereden baglamaliyim?” sorusunun sorulmasini bu dogrul-
tuda problemde verilenlerin ve bulunmas: istenenlerin anlagilmasini ve bunlarin
sorunun diger kisimlart ile iliskilendirilmesinin bu basamakta yapilmas: gerektigi-
ni ifade etmektedir. Plan yapma basamaginda ise kisi problem ¢6ziimiinde kulla-
nacagy stratejiye karar vermektedir. C6ziim i¢in belirli bir yolun se¢ilmemesi tiim
yollarin rasgele denenmesi anlamina gelmektedir ki bu da kisi icin zaman kaybina
yol acacaktir (Schoenfeld, 1999). C6ziim yolunun belirlenmesinin ardindan segi-
len bu yolla problemin ¢6ziimii agamasi gelmektedir. Bu agamada segilen strateji-
nin sonuca ulagtirmamasi durumunda bir 6nceki basamaga geri doniilerek strateji
tizerinde tekrar diisiiniilmelidir (Kayapinar, 2015). Problem ¢6zmenin dérdiincii
basamag1 olan geriye doniik degerlendirme basamaginda problem ¢6ziimiiniin
kontrol edilerek degerlendirilmesi amaglanmaktadir.

Nitelikli bir problem ¢6zme 6gretimi i¢in ¢oziimlerde problem ¢dzme basa-
maklarmin géz éniinde bulundurulmasinin énemli oldugu séylenebilir. Ote yan-
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dan nitelikli bir 6gretim programi 6grencilere problem ¢o6zme becerisi kazandi-
rabilme potansiyeline sahip olmalidir, bu da uzun ve 6zenli bir 6gretim siirecini
gerektirmektedir (Yazgan ve Bintas, 2005). Ulusal Matematik Ogretmenleri Kon-
seyi (The National Council of Teachers of Mathematics [NCTM]) (2000)e gore
problem ¢6zme matematik 6gretiminin merkezini olusturmaktadir. Ortaokul ma-
tematik 6gretim programinda da problem ¢6zme matematik dersinin en dnemli
pargalarindan (Arsal, 2009) ve kazandirilmas: amaglanan temel hedeflerden biri
olarak goriilmektedir. Ayrica programda problem ¢6zme stratejilerinin gelistiril-
mesine ve bunlarin giinliik hayatta kullanimina da 6nem verildigi ifade edilmek-
tedir. Ttrkiye'nin ulusal egitim hedefleri dogrultusunda kazandirmay: hedefledigi
becerilerin yer aldig1 K12 Tiirkiye Biitiinctil Modelinde yer verilen bes matematik
alan becerisinden ilki “Matematiksel Problem C6zme Becerisi” olarak ifade edil-
mektedir (MEB, 2023). Problem ¢6zme becerisinin geligtirilmesinin ise problem
¢ozme stratejisi kullanimina bagl oldugu ifade edilmektedir (Arsal, 2009).

Problem ¢6zme becerisi yasamda karsilagilan problemlerin ¢oziimiinde, bilgi
ve becerilerin sonraki durumlara aktarilmasinda 6nemli bir role sahipken (Temel
ve Altun, 2020), problem ¢oziimlerinde farkli stratejilerin kullanilmasi 6grenci-
lerde yaratic diigiinme, matematiksel muhakeme yapma, iliskilendirme, akil yii-
ritme gibi matematik 6gretim programi ile kazandirilmas: amaglanan becerilerin
gelisiminde 6nemli bir role sahiptir.

Alan yazina baktigimizda farkli aragtirmalarda farkli problem ¢6zme strate-
jilerine yer verildigi gériilmektedir. Posamentier ve Krulik (1998) yayinladiklar:
kitapta problem ¢6zme siireglerinde siklikla kullanilan on stratejiden bahsetmek-
tedirler. Bu stratejiler gorsellestirme, verileri organize etme, model bulma, daha
basit benzer problemden faydalanma, geriye dogru ¢aligma, farkli bir bakis gelis-
tirme, tahmin-kontrol, mantiksal akil yiirtitme ve u¢ durumlar: diisiinme olarak
ifade edilmektedir. Hoon, Kee, and Singh (2013) ¢aligmalarinda diyagram ¢izme
ve Ozel durumlar1 diisiinme stratejilerine vurgu yapmaktadirlar. Chamot, Dale
O’Malley ve Spanos (1992) ise 6gretmenler ile gerceklestirdikleri ¢alismalarinda
on {i¢ problem ¢6zme stratejisinden bahsetmislerdir. Bunlardan bazilar1 ekstra bil-
gi bulmak, tahmin-kontrol, tablo olusturma, diyagram ¢izme, daha basit problem-
leri ¢6zme, mantiksal muhakeme etme seklinde ifade edilmektedir. Aydogdu ve
Kesan (2014) ilkogretim matematik dgretmen adaylarinin geometri problemleri-
nin ¢6ztimiinde kullandiklar1 problem ¢6zme stratejilerini inceledikleri ¢alismada
problem ¢oziimlerinde siklikla tercih edilen stratejileri diyagram ¢izme, tahmin ve
kontrol, problemi basitlestirme, bilinen bilgileri kullanma ve beyin firtinasi seklin-
de ifade etmektedirler. Burada da problem ¢6ziimlerinde siklikla kullanildig: ifade
edilen toplam bes stratejiye vurgu yapildigi goriilmektedir. Milli Egitim Bakanlig1
(MEB) (2009) ise matematik 6gretim programinda on alt1 stratejinin varligindan
bahsetmektedir. Altun (2002) ¢alismasinda on bir stratejiye yer verirken Aydin
Gii¢ ve Daltaban (2021) tarafindan gerceklestirilen calismada dokuz stratejiden
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bahsedildigi goriilmektedir. Hiir ve Hangiil (2015) ortaokul 6grencilerinin kullan-
diklar1 problem ¢ozme stratejilerini inceledikleri ¢alismada 6rtintii arama, son-
dan baglama, denklem yazma, liste hazirlama, sema ¢izme, bélme ve yonetme ve
tahmin-kontrol stratejisi olmak tizere toplamda yedi stratejiye odaklanmuislardur.
Bu stratejilerin 6. sinif 6grencilerinin kullanabilecegi stratejiler oldugu ifade edil-
mektedir. Bu dogrultuda literatiirde bir¢ok aragtirmada en ¢ok yer verilen problem
¢Ozme stratejileri su sekilde siralanabilir:

o Sistematik Liste Yapma

o Tahmin ve Kontrol

o Diyagram Cizme

o Bagmnti Bulma

o Denklem /Esitsizlik Yazma
« Geriye Dogru Caligma

o Tablo Yapma

o Muhakeme Etme

o Eleme

« Basitlestirme

o Canlandirma (Yazgan ve Arslan, 2017; 5).

Ogrencilerin kargilastiklar1 problemlere uygun stratejileri kullanarak ¢oziim
bulma becerilerinin gelismesi, 6gretmenler tarafindan bu stratejilerin derslerde
etkili bir sekilde kullanilmasi ile yakindan iliskilidir. Bu ¢er¢evede 6gretim or-
tamlarinda 6grencilerin farkli problem ¢6zme stratejilerini kullanmalarina imkan
saglayacak problem durumlarinin tasarlanmasi ve bu siirecin 6gretmen rehber-
liginde yiiriitilmesinin onemli oldugu disiiniilmektedir. Ogretim ortamlarinda
6grencilerin en biiyiik yol gostericisi olan dgretmenlerin de hangi stratejiyi hangi
durumda nasil kullanacaklarini bilmeleri ve bu stratejileri sadece matematiksel du-
rumlarda degil giinliik yasamlarinda da kullanmalar1 6nemlidir (Posamentier &
Krulik, 2008). Ancak ogretmenlerin 6grencilere problem ¢oziimlerinde devaml
olarak kullanacaklar1 yontemleri 6gretmeleri 6grencilerin ezberci bir mantik gelis-
tirmelerine dolayisiyla problem ¢6ziimlerinde farkl: stratejileri kullanmaya yonel-
mede zorluk yasamalarina sebep olmaktadir (Altun ve Arslan, 2006). Bu durum
ogrencilerin bir problem ile karsilastiklarinda ¢oziim igin tek bir kural veya yol
bulmaya caligmalarina yol agmaktadir (Altun, 2002).

Gergekte bir problemin ¢oztimiinde kaliplasmis yontem ve siire¢leri kullanmak
yerine problemin ¢6ziim stirecini daha iyi anlama yolu ile ¢6ztim yapilabilecek bir
¢6ziim siirecine ihtiya¢ duyulmaktadir (Biilbil, El¢i, Giiler ve Giiven, 2021). Bu
sebeple problem ¢6zme siirecinde uygulanacak kurallar1 bilmekten ziyade ¢6ziim
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slirecinin sistematigini anlamak ve uygulanacak stratejiyi segmek daha 6nemlidir
(Ipek ve Okumus, 2012). Dolayisiyla problem ¢6zme becerisinin gelisimi igin ma-
tematiksel problemlerin ¢6ziimlerinde fark: stratejilerin kullanimi bityiitk 6neme
sahiptir (Bilbiil, El¢i, Giiler ve Giiven, 2021).

Matematik 6gretiminde problem ¢6zmenin 6neminin artmasi ve 6gretimin her
kademesinde bu becerinin 6nemle {izerinde durulmasi, 6gretmen olma yolunda
olan matematik 6gretmen adaylarimin problem ¢6zme siireglerinin ve kullandikla-
r1 ¢oziim stratejilerinin incelenmesini de 6nemli kilmaktadir (Kayan ve Cakiroglu,
2008). Ogrencilerin problem ¢dzme becerilerinin gelistirilmesinde dgretmenlere
onemli bir gorev diismesi sebebiyle 6gretmenlerin daha birer 6gretmen aday1 iken
kendi egitim 6gretim siireglerinde problem ¢6zme ve strateji kullanma becerilerini
gelistirmeleri gerekmektedir. Ogretmen adaylar1 kendi problem ¢ozmeleri iizerine
odaklanarak ileriki 6gretmenlik siireglerinde problem ¢6zme 6gretiminde basarili
olabilirler (Posamentier & Krulik, 2008). Bu sebeple ilkogretim matematik 6gret-
men adaylarinin problem ¢6zme stratejileri kullanimlarinin ortaya konulmast y6-
niiyle ileriki ¢aligmalara ve 6gretim siireclerine sunacag katki ve dnerilerin 6nemli
oldugu diisiiniilmektedir. Ote yandan ilkogretimden itibaren matematik dersi ara-
ciligryla 6grencilerde gelistirilmesine olduk¢a 6nem verilen problem ¢6zme bece-
risine iliskin bu becerinin gelistirilmesinde 6nemli bir role sahip olan gelecegin
matematik 6gretmenlerinin problem ¢ozme stratejilerini kullanabilme durumlar:
araciligiyla problem ¢6zme becerilerinin ortaya koyulmasi yoniiyle de ¢alismanin
alan yazina katki saglayacag: diistiniilmektedir.

LGS sorularinin daha ¢ok 6grencilerin becerilerini ortaya koymay1 hedefledigi
soylenebilir. Bu ¢er¢evede LGS matematik sorularinda kullanilacak problem ¢6z-
me becerisi igin ilkogretim matematik 6gretmenligi programinin potansiyelini de
dolayli yoldan ortaya koymas: yoniiyle yapilan ¢aligjmanin énemli olduguna ina-
nilmaktadir.

Arastirmanin Amaci

Problem ¢6zme becerisi, 6grencilere okullarda kazandirilmak istenen en
onemli becerilerden bir tanesidir. Daha 6nce de bahsedildigi gibi K12 Tiirkiye
Bitiinciil Modeli kapsaminda 6grencilere kazandirilmak istenen matematik alan
becerilerinden ilki matematiksel problem ¢6zme becerisi olarak ifade edilmekte-
dir. Bu becerinin kazandirilmasinda en biiyiik sorumluluk matematik 6gretmen-
lerine dolayisiyla da gelecegin 6gretmenleri olan matematik 6gretmen adaylarina
diismektedir. Bu ¢ergevede problem ¢6zme becerisini yordama islevi olan problem
¢6zme stratejilerini kullanma becerisi de ilkogretim matematik 6gretmeni aday-
larinin meslek hayatlarinda 6grencilerinde problem ¢6zme becerisini gelistirebil-
me diizeylerinin bir gostergesi niteligindedir. Bu dogrultuda ¢alismada ilkogretim
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matematik 6gretmeni adaylarinin Milli Egitim Bakanliginin (MEB)aylik olarak
yaymladigi Liselere Gegis Sinavi (LGS) 6rnek sorularindaki problem ¢6zme strate-
jileri kullanimlarinin incelenmesi ve problem ¢6zme stirecine iliskin goriislerinin
belirlenmesi amaglanmaktadir.

Problem Ciimlesi

Calismanin amaci dogrultusunda problem ciimlesi:

o Matematik 6gretmen adaylarinin secilen LGS 6rnek sorularinda kullandik-
lar1 problem ¢6zme stratejileri nelerdir?

o Matematik 6gretmen adaylarinin problem ¢6zme siirecine iligskin gorisleri

nasildir?
olarak belirlenmistir.
YONTEM
Arastirma Modeli

Calismada ilkogretim matematik 6gretmeni adaylarinin 20 LGS 6rnek soru-
sunda kullandiklar1 problem ¢6zme stratejilerini belirlemeye yonelik olarak nitel
aragtirma yontemlerinden durum ¢alismasi kullanilmistir. Durum ¢alismalari, bir
durumun mekana ve zamana bagl olarak 6zellestigi ve incelendigi ¢caligmalardir
(Buytikoztirk, Kilig-Cakmak, Akgiin, Karadeniz ve Demirel, 2008). Bu ¢aligma-
da durum ¢alismasi deseni kullanilarak 6gretmen adaylarinin soru ¢éztimlerinde
kullandig: stratejiler ve 6lcege verdigi yanitlara iligkin betimsel analizler gercekles-
tirilmistir.

Calisma Grubu

Calismanin 6rneklemi kolay ulagilabilir 6rneklemlerden amagsal 6rnekleme
yontemi ile segilmistir. Amagcsal 6rnekleme, ¢alismanin amacina uygun durum ve
bilgi seviyesine sahip birey veya durumlarin se¢ilmesini kapsayan bir segkisiz ol-
mayan Ornekleme yontemidir (Biytikoztiirk, Kilig-Cakmak, Akgiin, Karadeniz ev
Demirel, 2008). Bu dogrultuda ¢alisma, 2021-2022 egitim-6gretim yilinda bir dev-
let tiniversitesinde ilkdgretim matematik 6gretmenligi bolimi lisans 3. sinifinda
Ogrenim gormekte olan 51 6gretmen aday ile gergeklestirilmistir. Bu 6grenciler
problem ¢6zme siirecine ve problem ¢6zme stratejilerinin kullanimina iligskin 6n
bilgiye sahip olan kisilerden olusmaktadir. Ogretmen adaylarina testin uygulan-
masindan 6nce bir lisans dersi kapsaminda problem ¢6zme stratejilerinin anla-
tilmas1 ve ornekler {izerinde kullanmalar1 saglanmasi dogrultusunda gerekli 6n
bilgilerinin bulundugunu soyleyebilmekteyiz. Bu ders anlatimi bizzat arastirmaci
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tarafindan gergeklestirilmis, 6grencilerin ¢aligma kapsaminda yer alan tiim strate-
jileri 6grenmeleri ve 6rnek problemlerde kullanmalar: saglanmistir.

Veri Toplama Araclari

Calismada veriler, MEB tarafindan 2020 Aralik ve 2021 Ocak aylarinda her ay
10 soru olarak yaymlanan ve arastirmacilar tarafinda ilkogretim matematik 6gret-
meni adaylarina dagitilan 20 adet 6rnek LGS sorusu (Ek1) ve Comlekoglu (2001)
tarafindan gelistirilen Problem Cozme Beceri ve Stratejileri Olgegi aracihigi ile top-
lanmistir. Caligmada soru sayisinin 20 olarak belirlenmesinin sebebi LGS’ de yer
alan 20 soruluk matematik boliimii testine benzer bir uygulama gerceklestirilme-
sinin amaglanmasidir. Olgekte yer alan maddeler Polyanin problemi anlama, plan
hazirlama, plani uygulama ve degerlendirme basamaklarina gore siniflandirilmis-
tir. Bu dogrultuda asagida dl¢ekteki maddelerin hangi problem ¢6zme basamagin-
da yer aldigina iliskin bilgiler yer almaktadir.

Problemi Anlama: 1, 2, 3, 4, 5, 6, 8, 10, 12
Plan Hazirlama: 5, 9, 17, 21

Plan1 Uygulama: 7, 13, 20
Degerlendirme: 11, 14, 15, 16, 18, 19

Verilerin Analizi

Calismada verilerin analizinde nitel veri analizi yontemlerinden betimsel ana-
liz teknigi kullanilmistir. Betimsel analizde derinlemesine inceleme gerektirmeyen
durumlarda belirlenen kapsam icerisinde veriler degerlendirilmektedir (Yildirim
ve Simsek, 2008). Betimsel analiz teknigi ile 2021-2022 egitim 6gretim yili Aralik
ve Ocak ayalarinda MEB tarafindan yayinlanan LGS 6rnek sorularinin ¢oztimiine
iliskin 6grencilerden alinan yanitlar Yazgan ve Arslan'in (2017) ¢aligmalarinda yer
verilen problem ¢ozme stratejileri, kontrol listesi seklinde kullanilarak incelenmis-
tir. LGS sorular1 ve Problem Cozme Becerisi ve Stratejileri Olgegi aracilityla top-
lanan veriler nitel veri analiz yontemlerinden betimsel analiz yontemiyle incelen-
migtir. Betimsel analizin amaci elde edilen verileri diizenlenmis ve yorumlanmis
bir sekilde sunmaktir (Karatas, 2015). Bu dogrultuda ilk olarak alan yazinda yer
alan problem ¢6zme stratejilerine ve kullanimlarina yer veren ulusal ve uluslararasi
calismalar taranarak problem ¢6zme stratejileri ile ilgili cesitli uygulama ve aras-
tirma Ornekleri incelenmistir. Burada amag stratejilerin tespitine yonelik nelere
dikkat edildiginin tespit edilmesidir. Ardindan sorulara verilen 6grenci cevapla-
r1 belirlenen stratejiler dogrultusunda incelenerek ¢6ziimlerde hangi stratejilerin
kullanildig: belirlenmistir. incelemelerden sonra her soru i¢in kullanilan stratejiler
ve ¢oztimler aragtirmacilar tarafindan analiz asamasi i¢in not edilmistir.
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Ogretmen adaylarinin Problem Coézme Becerisi ve Stratejileri Olgegindeki
problem ¢ézme basamaklar: puan ortalamalar: hesaplanarak bu basamaklardan
alinan puanlar asagidaki sekilde siniflandirilmistir.

Olgekteki maddelerin puanlanmasinda 6lcegi gelistiren tarafindan belirlenen
puanlama sistemi kullanilarak “Kesinlikle Katiliyorum” yanit1 +2, “Katiliyorum”
yanitt +1, “Cekimserim” yanit1 0, “Katilmryorum” yaniti -1 ve “Kesinlikle Katilmi-
yorum” yaniti -2 puan olarak kodlanmis, olumsuz maddelerde puanlama tersi yon-
de gergeklestirilmistir. Bu dogrultuda 6lgekten 6gretmen adaylarinin alabilecegi en
diisiik puan ortalamas -2 iken en yiiksek puan ortalamasi 2dir.

Problem ¢dzme becerisi ve stratejileri 6lgeginden elde edilen veriler, dlgegin
problemi anlama, ¢6ziimii planlama, ¢6ziim planini uygulama ve degerlendirme
alt gruplarinda bulunan maddelerden alinan puanlar ve toplamda problem ¢6zme
stirecine iligkin goriisleri baglaminda analiz edilmistir. Bu dogrultuda 6l¢ekte yer
alan madde sayilar1 problem ¢6zme basamaklar1 baglaminda esit olmadigindan
her bir basamaktan 6grencilerin madde bazinda aldig1 ortalama puan hesaplan-
mistir. Bu sayede 6grencilerin her bir basamaga iliskin goriislerinin ve bu goriislere
katilma durumlarinin nasil oldugu ortaya konulmustur.

Incelemelerde elde edilen bulgularin SPSS (Statistical Package for the Social
Sciences) 20 programi ile ylizde (%) ve frekans hesaplamalar: gerceklestirilmistir.

Gecerlik, Glvenirlik ve Etik

Guba ve Lincoln (1994) nitel aragtirmalarda gegerlik kriterlerini dogru deger,
uygulanabilirlik, tutarlilik ve tarafsizlik olarak belirtirken, giivenirligi ise inanduri-
cilikla iligkilendirmislerdir (Whittemore, Chase ve Mandle, 2001). Baskale (2016)
nitel arastirmalarin inandiriciligi igerisinde giivenirlik boyutunun saglanmasinin
literatiir, denetleme, yontemlerin tanimlanmasi ve bir bagka uzmanin siireg ve so-
nuglar1 incelemesine bagli oldugunu ifade etmistir. Bu dogrultuda ¢aligmada ince-
lemelerin nasil yapildig: ve elde edilen sonuglar detayl: bir sekilde agiklanmstir.
Ayrica arastirmada elde edilen bulgular agikea ve degistirilmeden aktarilmis, ince-
lemeler tarafsiz olarak gerceklestirilmistir. Tarafsiz incelemenin 6grencilerin soru
kagitlarina isimlerinin yerine numara yazilmis olmasi sayesinde gerceklestirildigi
soylenebilmektedir. Ogrenci kagitlarinda stratejilerin belirlenmesinde elde edilen
sonuglar iki arastirmaci tarafindan ayr1 ayr1 degerlendirilmistir. Calismada gercek-
lestirilen bagimsiz inceleme sonuglari bir arada degerlendirilerek Miles ve Huber-
man (1994)’in kodlama benzerligi formiiliine gére uyum yiizdesi hesaplanmistir.
Bu benzerlik ayni zamanda nitel arastirmalarin giivenirligini belirlemektedir (Bal-
taci, 2017). Nitel arastirmalarda kullanilan bu benzerlik formiilii su sekildedir:
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Gorus Birligi
Gorus Birligi+Goris Ayrilig

Giivenirlik =

Miles ve Hubermane gore kodlayicilar arasi uyum % 80 oldugunda giivenir-
lik saglanmaktadir. Bu dogrultuda arastirmada kodlayicilar arasi uyum yiizdesi %
94,5 olarak elde edilmistir. Bu dogrultuda égrencilerin kullandiklar: stratejilerin
tespitinde biiyiik oranda fikir birligine varildig1 sdylenebilmektedir. Goriis ayrilig
yasanan sonuglar i¢in ise arastirmacilar arasinda tekrar fikir aligverisi yapilarak
ortak sonuglara ulagilmis, bulgular bu ortak sonuglar tizerinden yazilmistr.

Etik Kurul izin Bilgileri

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

Etik Degerlendirmeyi Yapan Kurul Adi: Sakarya Universitesi Egitim Aragtir-
malar1 ve Yayin Etik Kurulu

Etik Degerlendirme Kararinin Tarihi: 03.06.2022
Etik Degerlendirme Belgesi Say1 Numarasi: 17

BULGULAR

Bu boliimde, veri toplama araglar1 araciligiyla toplanan verilerden elde edilen
bulgular, 6gretmen adaylarinin 6rnek LGS sorularini ¢6zerken kullandiklar: prob-
lem ¢6zme stratejileri ve problem ¢6zme siirecine iligkin goriigleri olmak tizere iki
baslik altinda ele alinacaktir. Burada segilen LGS 6rnek sorular1 dogalar1 geregi
daha ¢ok ¢arpanlar ve katlar konusuna agirlik verilen ve belirli stratejilerle ¢ozii-
me daha elverisli olabilecek sorulardir. Bu nedenle sorularda kullanilan stratejilere
iliskin bulgular sorularin dogasi ve sorularin yer aldig1 konular ile de yakindan
iligkilidir. Farkli konu ve kazanimlarda kullanilacak stratejiler degisebileceginden
caligma genel bir tarama Ornegi niteligi tasimamakta, segilen sorular baglaminda
ortaya ¢ikan bir duruma iliskin bulgular: ortaya koymaktadir.

Birinci Problem :

“Matematik 6gretmen adaylarimin LGS érnek sorularinda kullandiklar1 prob-
lem ¢6zme stratejileri nelerdir?” problemine iligskin bulgular

Bu problem kapsaminda 6gretmen adaylarinin ilgili LGS sorularinda kullan-
diklar1 problem ¢ozme stratejilerine yer verilecektir. Bu dogrultuda 6gretmen
adaylarina dagitilan testte yer alan sorularin ¢oziimiinde kullanilan stratejilerin
frekans ve yiizde degerleri hesaplanmustir.
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Ogretmen adaylarinin sorularda kullandiklari stratejilere iliskin frekans deger-
leri Grafik 1’ de 6zetlenmistir.
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Grafik 1. Ogretmen Adaylarimin Testte Kullandiklar: Stratejilerin Istatistikleri

Grafik 1’ e gore testte yer alan sorularda kullanilan stratejilerin soru gesitlerine
gore degiskenlik gosterdigi goriilmektedir. Bu dogrultuda her bir soru igin 6gret-
men adaylarinin ¢éziimlerde belirli stratejiler etrafinda yogunlastigi soylenebilir.
Ogretmen adaylarinin strateji seciminde ¢ogunlukla sonug odakli yani sonuca en
hizli ulagtiracak stratejileri kullandigi goriilmektedir. Ornegin Soru 5’te 46 cevap
elde edilmis ve bunlarin hepsi sistematik liste yonteminin kullanildig1 yanitlar ol-
mugtur. Benzer sekilde Soru 18de de sorunun ¢6ziimiinii yapan 6gretmen adayla-
rinin timi eleme stratejisini kullanmistir. Ancak bazi sorularda genel kullanilan
stratejilerin disinda farklr stratejilere bagvuran 6gretmen adaylar: da olmustur.
Ornegin Soru 1'de 6gretmen adaylarindan 39 tanesi eleme stratejisini kullanirken
sistematik liste yapma, tahmin ve kontrol, denklem /esitsizlik yazma ve muhakeme
etme stratejilerini kullanan 1'er kisi olmustur.
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Testin tiimiinde belirlenen stratejilerin kullanimina iligkin frekans ve yiizde de-
gerleri Tablo 1'de verilmistir.

Tablo 1. Testin Tiimiinde Stratejilerin Kullanmna Iliskin Frekans ve Yiizde Degerleri

Strateji Frekans Yiizde (%)
Sistematik Liste Yapma 72 10,3
Tahmin ve Kontrol 64 9,2
Diyagram Cizme 3 0,4
Bagint: Bulma 12 1,7
Denklem/Esitsizlik Yazma 112 16
Geriye Dogru Calisma 88 12,7
Tablo Yapma 58 8,3
Muhakeme Etme 165 23,7
Eleme 123 17,7
Basitlestirme 0 0
Canlandirma 0 0

20 LGS ornek sorusuna 51 6gretmen adayimnin verebilecegi toplam cevap sa-
yis1 1020 iken 6gretmen adaylarinin verdigi toplam yanit sayis1 697 olmustur. Bu
dogrultuda elde edilecek toplam cevap sayisindan 323 tanesi 6gretmen adaylari
tarafindan bos olarak kodlanmustir.

Testin timiinde en ¢ok kullanilan strateji % 23,7 orani ile muhakeme etme stra-
tejisi olmugtur. Bu stratejiyi % 17,7’lik oranla eleme stratejisi ve onu da % 16’lik
oranla denklem / esitsizlik yazma stratejisi takip etmistir. Bu stratejilerin kullanim
orani oldukga yiiksek olurken % 12,7 ile geriye dogru ¢alisma, % 10,3 ile sistematik
liste yapma , %9,2 orani ile tahmin ve kontrol ve % 8,3 oranu ile tablo yapma strate-
jisi de orta diizeyde kullanilan stratejiler olmustur. % 0,4 orani ile diyagram ¢izme
ve % 1,7 orant ile bagint1 bulma stratejilerinin kullanim oranlarinin oldukga diigitk
oldugu goriilmektedir.

Ogretmen adaylarinin soru ¢éziimlerinde en ¢ok kullandigi muhakeme etme,
eleme ve denklem/esitsizlik yazma stratejilerine iligkin cevap 6rnekleri asagida yer
almaktadir.
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Sekil 1. O2'nin Muhakeme Etme Stratejisine Iliskin Cevabi

02 testte Soru 2’ye verdigi yanitta verilen alandaki kiigiik alanlar1 birbiri ile
iliskilendirmis ve bu dogrultuda akil yiiriitme yoluyla kenar uzunluklarinin ala-
bilecegi degerleri belirlemistir. Bu sebeple 6grencinin bu soruda muhakeme etme
stratejisini ana problem ¢6zme stratejisi olarak kullandig1 séylenebilmektedir.
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Sekil 2. O24'iin Eleme Stratejisine Iliskin Cevabi

024 testte Soru 1 e verdigi yanitta soruda istenenler dogrultusunda giklari kont-
roletmisve cevap i¢in uygun olmayan siklarieleyerek dogrusonuca ulagmistir. Bu se-
beple O24’tin sorunun ¢dziimiinde eleme stratejisini kullandig1 sdylenebilmektedir.

Sekil 3. 039'un Denklem/Esitsizlik Yazma Stratejisine Iliskin Cevabi
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039 O2’nin muhakeme etme stratejisi ile ¢6zdiigii Soru 2’ye verdigi yanitta so-
ruda istenene uygun esitlik yazmis ve sonuca bu yolla ulagmistir.

Ikinci Problem :

“Matematik 6gretmen adaylarinin problem ¢ozme siirecine iligkin goriisleri
nasildir? ” problemine iliskin bulgular

Bu boliimde Problem Cézme Becerisi ve Stratejileri Olgeginin Polyanin prob-
lem ¢6zme adimlari olan “Problemi Anlama”, “Plan Yapma”, “Plan1 Uygulama” ve
“Degerlendirme” basamaklarina gore siniflandirilmis maddelerinden elde edilen
bulgulara yer verilecektir.

Her bir problem ¢6zme basamaginda ve testin tamaminda 6gretmen aday ya-
nitlar1 incelenerek ilgili basamaktan elde edilen ortalama puanlar ve bu basamaga
ait standart sapma degerleri hesaplanmis, bu dogrultuda puanlar problem ¢6zme-
ye yonelik diistik olumlu goris, orta olumlu goriis ve yiiksek olumlu goriis olarak
siniflandirilmigtir. Bu kapsamda 6l¢ege iliskin 6gretmen adaylarindan alinan ya-
nitlardan elde edilen bulgular Tablo 2'de yer almaktadir.

Tablo 2. Ogretmen Adaylarinin Olgekteki Yamitlarina Iliskin Istatistikler

N X S
Problemi Anlama 51 0,71 0,43
Plan Hazirlama 51 0,98 0,61
Plani Uygulama 51 0,77 0,72
Degerlendirme 51 0,18 0,48
Olgegin Tamami 51 0,65 0,35

Tablo 2’ye gore d6gretmen adaylarinin tiimiintin 6l¢egin problemi anlama ba-
samagina ait maddelerinden aldiklar1 puanlarin ortalamas1 X, = 0,71, plan ha-
zirlama basamagindan aldiklar1 puanlarin ortalamasi X _, = 0,98, plan1 uygulama
basamagindan aldiklar1 puanlarin ortalamas1 X = 0,77 ve degerlendirme basa-
magindan aldiklar1 puanlarin ortalamasi X,_, = 0,18 dir. Olgegin tamaminda ise
ogretmen adaylarinin problem ¢dzme siirecine iliskin puan ortalamalar1 X =
0,65 olarak elde edilmistir. Buradan yola ¢ikarak 6lcekte disiik, orta ve yiiksek
olumlu goriis araliginda yer alan 6grenci sayilarina iligkin frekans degerleri Grafik
2’ de verilmistir.
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Grafik 2. Olgekten Alinan Puanlara Iliskin Ogrenci Istatistikleri

Grafik 2’ye gore 6gretmen adaylarinin élgekte problem ¢6zme basamaklarin-
dan aldiklar1 puanlara bakildiginda her bir basamakta orta diizeyde olumlu goriise
sahip 6gretmen aday1 sayisinin ¢ogunlukta oldugu goériilmektedir. Olgegin tiimiine
bakildiginda problem ¢6zmeye yonelik diisitk olumlu goriise sahip 6gretmen aday1
sayisinin 6, orta puan alanlarin sayisinin 40 ve yiiksek olumlu goriise sahip olanlari
sayisinin ise 5 oldugu goriilmektedir. Bu dogrultuda 6grencilerin problem ¢6zme
ve strateji kullanmaya yonelik olarak genel olarak orta diizeyde bir olumlu goriise
sahip oldugunu séylemek miimkiindiir. Ayrica orta ve yiiksek puanlar bazinda ba-
kildiginda en yiiksek puanin degerlendirme basamagindan alindig1 gériilmektedir.

Olgegin tamamindan alinan puanlara bakildiginda ise 6gretmen adaylarinin
her bir problem ¢6zme basamagindan aldig1 puan ortalamalarina iligkin istatistik-
sel degerler Grafik 3’te verilmigtir.
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Grafik 3. Olcekte Problem Cozme Basamaklarimdan Alinan Puanlar
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Grafik 3% gore 6gretmen adaylarinin 6lcekte problem ¢6zme basamaklarindan
aldiklar1 puanlar incelendiginde madde bazinda en yiiksek puanin plan hazirlama
basamagindan alindig1 gorillmektedir. Bunu sirasiyla plani uygulama, problemi
anlama ve degerlendirme basamaklar: takip etmistir. Buradan yola ¢ikarak 6gret-
men adaylarinin bir problemi ¢6zebilmek i¢in plan hazirlamanin 6neminin farkin-
da oldugu gortilmektedir. Plan hazirlamanin ardindan 6gretmen adaylarinin plani
uygulama bagmagina iliskin dogru ve olumlu goriislere sahip olduklar: goriilmek-
tedir. Degerlendirme basamagina iliskin ise 6gretmen adaylarinin bilgilerinin ve
olumlu yaklagimlarinin oldukea diisiik oldugu goriilmektedir.

TARTISMA, SONUC VE ONERILER

Bu caligmada, ilkogretim matematik 6gretmen adaylarinin liseye gecis sina-
v1 i¢in hazirlanan 6rnek sorularda kullandiklar: problem ¢6zme stratejilerinin ve
problem ¢ozme siirecine iliskin goriislerinin belirlenmesi amag¢lanmistir. Bu dog-
rultuda elde edilen bulgular 15181nda 6gretmen adaylarina verilen 6rnek sorularin
¢oztimiinde en ¢ok kullanilan problem ¢6zme stratejisinin muhakeme etme stra-
tejisi oldugu goriilmiistiir. Muhakeme etme stratejisinin kullanimi diger strateji-
lerden farkli olarak yetenege dayanmaktadir (Altun, Memnun ve Yazgan, 2007).
Yew, Lian ve Meng (2017) tarafindan ilkokul 6gretmenleri ile yapilan ¢alismada
Ogretmenlerin en fazla kullandiklar: stratejinin tahmin-kontrol stratejisi oldugu
ifade edilmistir. Bu yoniiyle yapilan ¢aligma ortaya koydugumuz sonuglarla ben-
zerlik gostermemektedir. Incelenen sorularda muhakeme etme stratejisinin kul-
lanim oraninin yiiksek olmasi sorularin, 6grencilerin muhakeme etme yetenegi-
ni 6l¢me yoniinden giiglii olabilecegini gostermektedir. Ayni zamanda 6gretmen
adaylarinin siklikla bu stratejiyi tercih etmeleri analiz ve senteze dayali zihinsel
stiregleri soru ¢oztimlerinde kullandiklarini gostermektedir. Ayrica tiim problem-
lerin ¢6ztimiinde 6grencilerin muhakeme etme siire¢lerinden gectigi de bilinmek-
tedir. Cetin (2019) LGS smavina yonelik 6gretmen goriislerini inceledigi ¢alisma-
sinda 6gretmenlerin 6grencilerde iist diizey diisiinme ve mantiksal akil yiiriitme
becerilerini gelistirecek sorulara ihtiya¢ duyduklarini ifade etmistir. Bu ¢ercevede
muhakeme etme becerisinin 6gretmen adaylari tarafindan LGS 6rnek sorularinda
en ¢ok kullanilan strateji olmasi gelecegin 6gretmenleri olan 6gretmen adaylarinin
da benzer diisiince ile muhakeme etme stratejisini siklikla kullandigini gostermek-
tedir. Ayrica 6gretmen adaylar: tiim problemlerin ¢6ziimii i¢in muhakeme etme
stireglerinden gectikleri icin baskin baska bir stratejinin kullanilmadig: sorularda
muhakeme etme stratejisi 6n plana ¢ikmaktadir.

Muhakeme etme stratejisinin ardindan en ¢ok kullanilan diger stratejiler sira-
siyla eleme stratejisi ve denklem/esitsizlik yazma stratejisi olmustur. Hatay ve Ci-
hangir (2021) inceledikleri ders kitaplarindaki problemlerin ¢6ztimlerinde en ¢ok
yer verilen stratejinin denklem / esitsizlik yazma stratejisi oldugu sonucuna ulas-
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muslardir. Takunyaci (2021) tarafindan ilkogretim matematik 6gretmeni adaylari
ile gergeklestirilen ve verilen zeka sorularinda kullanilan stratejilerin belirlenme-
sinin amaglandig1 ¢aligmanin sonucunda 6gretmen adaylarinin en ¢ok kullandig:
stratejinin denklem kurma stratejisi oldugu gortalmiistiir. Kiikey, Aslaner ve Tutak
(2019) tarafindan ortaokul 6grencileri ile gerceklestirilen ¢aligmanin sonucun-
da 6grencilerin verilen rutin olmayan problemlerin ¢6ztimiinde en ¢ok denklem
kurma stratejisini kullandiklar1 goriilmistir. Bu dogrultuda denklem / esitsizlik
yazma stratejisinin 6grenciler tarafindan yiiksek oranda tercih edilen bir strate-
ji oldugunu séylemek miimkiindiir. Ayni zamanda 6gretmen adaylariin da bu
stratejiye siklikla bagvurmalar: sorularin bir¢ogunun denklem kurma stratejisiyle
¢oztime uygun oldugunu gostermektedir. Bu durum segilen sorularin dogasiyla
ilgili oldugundan sonuglarin genellenmesi dogru olmayacaktir. Altun, Memnun ve
Yazgan (2007)’a gore ogrencilerin bir soruyu ¢ozerken ilk olarak denklem yazma
stratejisine bagvurmalar: Tiirkiyedeki egitim sisteminin tek diize yapisindan kay-
naklanmaktadir. Bu durumun 6grencilerin ezbere denklem kurma aligkanliklari-
nin olabilmesinin yani sira farkli stratejilerin derslerde fazla kullanilmamasindan
ve sinava yonelik pratik ¢éziimlerin gosterilmesinden kaynaklandig séylenebilir.
Ayni zamanda eleme stratejisinin de siklikla tercih edilmesinin bu stratejinin 6g-
rencilere zaman kazandirmasi ve kisa islemlerle sonuca ulagma imkani sunmasin-
dan kaynaklandig: diistintilmektedir.

Testin geneline bakildiginda diyagram ¢izme ve baginti bulma stratejilerinin
kullanimmin oldukea diisitk oldugu gortilmektedir. Tiirkmen (2022) ortaokul
matematik ders kitaplarini problem ¢ozme stratejileri agisindan inceledigi calis-
masinda ders kitaplarinda en ¢ok kullanilan stratejinin diyagram ¢izme strateji-
si oldugunu belirtmistir. Ancak ortaokuldan liseye gecis sinavina yonelik olarak
hazirlanan 6rnek sorularin ¢6ztimiinde bu strateji 6gretmen adaylar: tarafindan
en az kullanilan strateji olmustur. Cetin (2019) ders kitaplarin: temele alan sinif
i¢i matematik 6gretimi siirecinde uygulanan yazili sinav sorulari ile LGS sorulari-
nin benzerlik gostermedigini ve LGS sorularindaki basarinin sinif i¢inde ¢6ziilen
problemler ile gelistirilemedigini ifade etmistir. Bu dogrultuda her ne kadar sinirli
sayida soru lizerinden degerlendirme yapmak kesin sonu¢ vermese de matematik
ders kitaplari ile sinava yonelik hazirlanan sorularin strateji kullanimi baglaminda
uyumlu olmasi gerekliligine vurgu yapmakta fayda goriilmektedir.

Testte verilen sorularin her biri dogalar1 geregi baz1 stratejilerle ¢oziilmeye
daha uygundur. Bu sebeple her soruda kullanilan stratejilerin birbirinden fark-
lilastig1 ve belli stratejiler etrafinda yogunlastig: gorilmiistiir. Ayn: zamanda 6g-
retmen adaylarinin ¢6ztimlerinde sonuca daha hizli gétiirecek stratejileri tercih
ettikleri goriilmektedir. Giirbiiz ve Giider (2016) 6gretmenlerle gerceklestirdikleri
calismada ¢oztimlerin belirli stratejiler etrafinda yogunlastigini ve 6gretmenlerin
strateji se¢imlerinde sonug¢ odakli olduklarindan bahsetmislerdir. Avcu ve Avcu
(2010) ogretmen adaylar: ile gerceklestirdikleri ¢alismada sorularda kullanilan
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stratejilerin sorunun yapisi ile yakindan iliskili oldugu, 6rnegin ¢izim gerektiren
soruda daha ¢ok ¢izim stratejisinin kullanilmasinin normal bir durum oldugu ifa-
de edilmistir. Bu durumun Tiirkiyedeki egitim sisteminin 6grencileri sinav odakli
yetistirmesinden, sinirl: siire igerisinde sorunun cevabina ulagmalar gerektigi dii-
stincesinin zihinlerine yerlesmis olmasindan kaynaklandig: diigiiniilmektedir. Bu
nedenle 6gretmen adaylar1 da bu diigiinceyi takip ederek sonug odakli diistinmiis
ve cevaba en kolay ulastiracak stratejileri tercih etmislerdir.

Ogretmen adaylarinin problem ¢dzme beceri ve stratejileri 6l¢eginden aldiklar:
puanlar incelendiginde testin tiimiinde problem ¢6zmeye yonelik goriislerin orta
puan araliginda yer aldig1 goriilmektedir. Bu durumda 6gretmen adaylarinin prob-
lem ¢6zme siirecine iliskin olumlu diisiincelere sahip oldugu ancak bunun yani sira
bazi eksikliklerin de bulundugu goriilmektedir. Matematiksel problem ¢6zmeye
yonelik tutumun olumlu yonde artmasinin matematik basarisi tizerindeki pozitif
yondeki etkisi diigiiniildiigiinde (Ozgen, Ay, Kilig, Ozsoy ve Alpay, 2017) hangi sinif
seviyesinde olursa olsun 6grencilerin problem ¢6zmeye yonelik goriislerinin olum-
lu yonde gelistirilmesi i¢in yapilacak ¢aligmalarin 6nemli oldugu gériilmektedir.

Ote yandan 6lgekte yer alan problem ¢dzme basamaklarindan alinan puan-
lar incelendiginde en yiiksek puanin plan hazirlama basamagindan alindig1 go-
rilmistiir. Ardindan plan: uygulama ve problemi anlama basamagindan alinan
puanlar siralanirken degerlendirme basamagindan alinan puanlar oldukga diisiik
olmugstur. Buradan yola ¢ikarak 6gretmen adaylarinin bir problemin ¢6ziimii 6n-
cesinde plan hazirlamanin 6nemine iliskin farkindaliga sahip olduklar: goriil-
mektedir. Degerlendirme basamagindan alinan puanlarin oldukga diisiik olmasi
ogrencilerin ¢ogunlukla cevabi bulduktan sonra ¢ozlim siirecinin bittigine iliskin
eksik bir algiya sahip olmalarinin yani sira bu basamaga iliskin yetersiz bilgi ve tec-
riibeye sahip olmalarindan kaynaklandig: diistintilmektedir. Bu durum 6grencile-
rin kendilerini yetersiz hissetmelerinden kaynaklanirken ortadan kaldirilmasi i¢in
problem ¢6zmeye iligkin farkli bakis agilar1 kazanmalar1 amaciyla farkli problem
¢6zme stratejilerinin 6gretilmesini gerekli kilmaktadir (Memnun, 2015).

Arastirmada elde edilen sonuglar 15131nda gelecegin bireylerine problem ¢6zme
becerisini 6gretmede 6nemli birer yere sahip olan ilkégretim matematik 6gretmen
adaylarinin problem ¢oézmeye iliskin tutumlarinin olumlu yonde gelistirilmesi,
problem ¢6zme siirecini daha ayrintili olarak kesfetmelerinin saglanmasi ve prob-
lem ¢6zme stratejilerinin kullanimina iligkin bilgi ve tecriibelerinin artirilmasi igin
gerekli caligmalarin gerceklestirilmesinin 6nemli oldugunu vurgulamakta fayda
goriilmektedir. Okullarda soru ¢oziimleri yapilirken pratikligin yani sira farkli uy-
gulama yapma, farkli bakis agilarini kullanma imkéani sunan 6rneklere 6gretimde
yer verilmesi 6nerilmektedir. LGS sorularinda tiim stratejileri kullanmaya imkan
sunan sorulara yer verilmesi, 6grencilere sunulan MEB 6rnek LGS sorularinin da
bu cercevede farkli stratejilerle ¢oziillmeye elverisli 6rneklerden segilmesi 6neril-
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mektedir. Ayni zamanda 6gretmen adaylarinin problem ¢6zme siireclerine iliskin
duyussal davraniglarinin ve siireg becerilerinin gesitli arastirmalar araciligiyla daha
ayrintili olarak incelenmesi dnerilmektedir

TESEKKUR VE AGIKLAMALAR

Calismamiza katki saglayan tim 6gretmen adaylarina tesekkiir ederiz.

CIKAR CATISMASI

Makalenin yazarlari arasinda, ¢alisma kapsaminda herhangi bir kisisel ve finan-
sal ¢ikar ¢atigmasi bulunmamaktadir.

YAZRR KATKISI

Calisma Dizayni: KG(%50), MT(%50)

Veri Toplama: KG(%50), MT(%50)
Istatistiksel Analiz: KG(%50), MT(%50)
Makalenin Hazirlanmasi: KG(%50), MT(%50)
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Ek1: Ogretmen Adaylarina Verilen Ornek LGS Sorular Testi
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EXAMINING THE STRATEGIES USED BY PRE-SERVICE
MATHEMATICS TEACHERS IN THE HIGH SCHOOL ENTRANCE
EXAM (LGS) MATHEMATICS SAMPLE QUESTIONS AND THEIR

OPINIONS ABOUT THE PROBLEM-SOLVING PROCESS

ABSTRACT

The present research aimed to examine the problem-solving strategies used by
primary school pre-service mathematics teachers in solving the determined LGS
questions and their opinions about the problem-solving process. The study parti-
cipants consisted of 51 primary school pre-service mathematics teachers studying
in the 3rd year of an undergraduate program at a state university. The case study
method, one of the qualitative research methods, was employed in this study. The
data were collected with the Problem-Solving Skills and Strategies Scale and a total
of 20 LGS sample questions published by the Ministry of National Education as 10
questions in December 2020 and 10 questions in January 2021. In the analysis of
the answers to the test containing LGS questions, eleven strategies frequently used
in the literature were used as a checklist for problem-solving strategies. Frequency
and percentage values were calculated with the descriptive analysis method for
student answers obtained from the scale regarding the problem-solving strategies
used in the solutions and problem-solving process. In this regard, the study found
that pre-service teachers used reasoning, elimination, and equation/inequality
writing strategies most frequently as problem-solving strategies. While pre-ser-
vice teachers used diagramming and finding correlation strategies quite rarely, no
pre-service teachers used simplification and visualization strategies. It was obser-
ved that pre-service teachers often preferred strategies that would obtain the result
quickly when solving the High School Entrance Exam sample questions. Upon
examining the opinions of pre-service teachers on the problem-solving process,
it was seen that they mostly had moderately positive opinions. When pre-service
teachers” opinions about the problem-solving steps in the scale were examined, it
was seen that they mostly had positive opinions about the steps of devising a plan,
carrying out the plan, and understanding the problem, respectively. Another result
from the study is that there were quite few positive opinions about the evaluation
step.

Keywords: Problem-solving, Problem-solving Strategies, Problem-solving
Steps, Pre-service Teachers' Opinions.

i 2

OMU EFD, 2024, Cilt 43, Say1 2, Sayfa 1061-118



Kevser GUNAY, Mithat TAKUNYACI  [ETOEEY

MATEMATIK OGRETMEN ADAYLARININ LISELERE GECIS SINAVI
(LGS) MATEMATIK ORNEK SORULARINDA KULLANDIKLARI STRA-
TEJILERIN VE PROBLEM COZME SURECINE iLiSKIN GORUSLERI-
NIN INCELENMESI

0z

Bu aragtirmada ilkogretim matematik 6gretmen adaylarinin belirlenen LGS
sorularinin ¢oztiminde kullandiklar: problem ¢ozme stratejilerinin ve problem
¢ozme siirecine iliskin goriislerinin incelenmesi amaglanmaktadir. Arastirmanin
katilimcilar: bir devlet tiniversitesi lisans 3. Smifta 6grenim gérmekte olan 51 il-
kogretim matematik 6gretmen adayindan olusmaktadir. Caligma nitel arastirma
yontemlerinden durum caligmasi metodu ile gerceklestirilmistir. Veriler Milli Egi-
tim Bakanliginin 2020 Aralik ayinda ve 2021 Ocak aymnda her ay 10 soru olarak
yayimnladigi toplam 20 LGS 6rnek sorusu ve Problem Cozme Beceri ve Stratejileri
Olgegi araciligiyla toplanmistir. LGS sorularinin yer aldig1 teste verilen cevaplarin
analizinde problem ¢6zme stratejileri kontrol listesi olarak literatiirde siklikla kul-
lanilan on bir strateji kullanilmistir. C6ztimlerde kullanilan problem ¢6zme stra-
tejilerine ve problem ¢6zme siirecine iligskin l¢cekten elde edilen 6grenci cevapla-
rina yonelik betimsel analiz yontemi ile frekans ve yiizde degerleri hesaplanmustir.
Bu dogrultuda ¢alisma sonunda 6gretmen adaylar: tarafindan en ¢ok kullanilan
problem ¢dzme stratejilerinin sirasiyla muhakeme etme, eleme ve denklem/esit-
sizlik yazma stratejileri oldugu gortilmektedir. Diyagram ¢izme ve baginti bulma
stratejilerinin kullanimi oldukga diistik olurken basitlestirme ve canlandirma stra-
tejileri hicbir 6gretmen aday1 tarafindan kullanilmamigtir. Verilen Liselere Gegis
Sinavi 6rnek sorularinin ¢éziimiinde 6gretmen adaylarinin siklikla sonuca hizl
ulagtiracak stratejileri tercih ettigi goriilmiistiir. Ogretmen adaylarinin problem
¢ozme stirecine iligkin goriigleri incelendiginde goriislerin ¢ogunlukla orta olumlu
diizeyde oldugu goriilmiistiir. Olgekte yer alan problem ¢6zme basamaklarina ilis-
kin 6grenci gorisleri incelendiginde ise en yiiksek olumlu goriistin sirasiyla plan
hazirlama, plani uygulama ve problemi anlama basamaklarina ait oldugu goriil-
miistiir. Degerlendirme basamagna iliskin olumlu goriislerin ise olduk¢a distik
oldugu ¢alisma sonunda elde edilen bir diger sonugtur.

Anahtar Sozciikler: Problem Cozme, Problem Cézme Basamaklari, Problem
Cozme Stratejileri, Ogretmen Aday1 Goriisleri.
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INTRODUCTION

In the 21st century, developments in science and technology have not only
made human life easier but also brought about some problem situations that should
be solved. It is important to have a good understanding of the problem before
dealing with its solutions. The literature review found various problem definitions
by different researchers. Fisher (2005) defines a problem as a situation in which
there is some information given, there are various obstacles to the solution, and
the person has the goal of solving it. Polya (1962) defines problems as actions taken
purposefully to achieve a determined goal and whose solution is unclear. In short,
problems can be defined as uncertainties that cause conflicts in the mind (Giir &
Hangiil, 2015). When individuals encounter situations that cause uncertainty in
their minds, they tend to get rid of them. While this need requires individuals to
have problem-solving skills to solve the problems they face, it also makes it neces-
sary to know and use different methods and strategies for their solution. Phillips,
Pazienza, and Ferrin (1984) define problem-solving as a set of stages in which a
person identifies, evaluates, and chooses more than one alternative. According to
Lester (1994), problem-solving is a complex process involving much more than the
application of specified procedures. In this context, problem-solving is actually a
systematic process, not a rule-based process (Kog Koca & Giirbiiz, 2019).

Problem-solving is a process in which certain steps are followed. Polya (1957)
expresses these steps under four headings: understanding the problem, devising a
plan, carrying out the plan, and looking back. Polya (1961) states that the question
“Where should I start?” should be asked at the stage of understanding the problem
and, accordingly, understanding what is given and what is desired to be found in
the problem and associating these with other parts of the problem should be done
at this stage. At the planning stage, the person decides on the strategy he/she will
use to solve the problem. Not choosing a specific way for a solution means trying
all ways randomly, which will lead to a loss of time for the person (Schoenfeld,
1999). After the solution method is determined, the stage of solving the problem
with the chosen method begins. If the strategy chosen at this stage does not yield
results, the strategy should be reconsidered by returning to the previous step (Kay-
apinar, 2015). The fourth step of problem-solving, looking back, aims to check and
evaluate the problem solution.

It is important to consider the problem-solving steps for teaching qualified
problem-solving. On the other hand, a qualified curriculum should provide stu-
dents with problem-solving skills, which requires a long and careful teaching pro-
cess (Yazgan & Bintas, 2005). According to the National Council of Teachers of
Mathematics (NCTM) (2000), problem-solving is the center of mathematics teach-
ing. In the secondary school mathematics curriculum, problem-solving is regarded
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as one of the most important components of the mathematics course (Arsal, 2009)
and one of the main skills to be taught. The program also attaches importance
to the development of problem-solving strategies and their use in daily life. The
first of the five mathematics skills in the K12 Turkey Integrative Model, including
the skills that Turkey aims to provide in line with its national education goals, is
“Mathematical Problem-Solving Skill” (MoNE, 2023). It is stated that developing
problem-solving skills depends on the use of problem-solving strategies (Arsal,
2009).

While problem-solving skills play an important role in solving problems en-
countered in life and transferring knowledge and skills to future situations (Temel
& Altun, 2020), the use of different strategies in problem-solving plays an import-
ant role in the development of skills such as creative thinking, mathematical rea-
soning, association, and reasoning, which are aimed to be taught by the mathemat-
ics curriculum.

The literature review shows that different studies use different problem-solving
strategies. In their book, Posamentier and Krulik (1998) mentioned ten strategies
frequently used in problem-solving. These strategies are visualizing, organizing
data, finding models, using simpler similar problems, working backward, devel-
oping a different perspective, prediction control, logical reasoning, and think-
ing about edge cases. Hoon, Kee, and Singh (2013) emphasized the strategies of
drawing diagrams and thinking about special situations in their study. Chamot,
Dale O’Malley, and Spanos (1992) mentioned thirteen problem-solving strategies
in their study with teachers. Some of these strategies are finding extra informa-
tion, guessing and checking, creating tables, drawing diagrams, solving simpler
problems, and logical reasoning. Aydogdu and Kesan (2014) examined the prob-
lem-solving strategies used by primary school pre-service mathematics teachers
in solving geometry problems and expressed the frequently preferred strategies
as drawing diagrams, estimation and checking, simplifying the problem, using
known information, and brainstorming. Here, a total of five strategies, which are
frequently used in problem solutions, are emphasized. The Ministry of National
Education (MoNE) (2009) mentions sixteen strategies in the mathematics curric-
ulum. While Altun (2002) included eleven strategies in his study, nine strategies
were mentioned in the study by Aydin Giig and Daltaban (2021). In their study on
the problem-solving strategies used by secondary school students, Hiir and Hangiil
(2015) focused on seven strategies in total, including pattern searching, starting
from the end, writing equations, preparing lists, drawing diagrams, dividing and
managing, and guess-control strategies. It is stated that 6th-grade students can use
these strategies. In this regard, the most frequently used problem-solving strategies
in the literature can be listed as follows:
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Making a Systematic List

« Guess and Check

o Drawing Diagrams

o Finding Relation

« Writing Equations/Inequalities
o Backward Work

« Making Tables

» Reasoning

« Elimination

« Simplification

o Animation (Yazgan & Arslan, 2017; 5).

The development of students’ skills in finding solutions to the problems they
encounter using appropriate strategies is closely related to the effective use of these
strategies by teachers in lessons. Hence, it is important to design problem situa-
tions that will allow students to use different problem-solving strategies in teaching
environments and carry out this process under teachers” guidance. It is important
for teachers, who are the main guides of students in teaching environments, to
know how to use which strategy in which situation and to employ these strategies
not only in mathematical situations but also in their daily lives (Posamentier &
Krulik, 2008). However, since teachers constantly teach students the methods they
will use in problem-solving, students develop a rote logic and, therefore, have dif-
ficulty using different strategies in problem-solving (Altun & Arslan, 2006). This
causes students to try to find a single rule or way to solve a problem when they
encounter it (Altun, 2002).

In fact, instead of using formulaic methods and processes when solving a prob-
lem, the problem should be solved by better understanding its solution process
(Bulbiil, Elgi, Giiler & Giiven, 2021). Therefore, it is more important to understand
the systematics of the solution process and choose the strategy to be applied rather
than knowing the rules to be applied in the problem-solving process (ipek & Oku-
mus, 2012). Hence, it is crucial to employ different strategies when solving math-
ematical problems for the development of problem-solving skills (Biilbiil, Elgi,
Giiler & Giiven, 2021).

The increasing importance of problem-solving in mathematics teaching and
the emphasis on this skill at every level of teaching make it important to examine
the problem-solving processes and solution strategies used by pre-service math-

OMU EFD, 2024, Cilt 43, Say1 2, Sayfa 1061-118



Kevser GUNAY, Mithat TAKUNYACI  ETOEE

ematics teachers who will become teachers in the future (Kayan & Cakiroglu,
2008). Since teachers play an important role in improving students’ problem-solv-
ing skills, teachers should develop their problem-solving and strategy-using skills
during their education when they are still pre-service teachers. By focusing on
their own problem-solving skills, pre-service teachers can succeed in teaching
problem-solving in the future (Posamentier & Krulik, 2008). On the other hand,
it is thought that the present study will contribute to the literature by revealing the
problem-solving skills of future mathematics teachers, who play an important role
in the development of these skills in students. It is considered important to develop
problem-solving skills in students in mathematics lessons starting from primary
school through their ability to use problem-solving strategies.

LGS questions mostly aim to reveal students’ skills. In this regard, it is believed
that the current study is important since it indirectly reveals the potential of the
primary school mathematics teaching program to develop the problem-solving
skills to be used in LGS mathematics questions.

Purpose

Problem-solving skills are among the most important skills that students want
to acquire in school. As mentioned before, students primarily want to acquire
mathematical problem-solving skills within the scope of the K12 Turkey Integra-
tive Model. Mathematics teachers and, therefore, pre-service mathematics teach-
ers, who are the teachers of the future, have the greatest responsibility in teach-
ing the above-mentioned skills. In this respect, the ability to use problem-solving
strategies, which have the function of predicting problem-solving skills, indicates
the level at which primary school pre-service mathematics teachers can develop
problem-solving skills in their students in their professional lives. Therefore, the
purpose of this study is to examine primary school pre-service mathematics teach-
ers use of problem-solving strategies in the sample questions of the High School
Entrance Exam (LGS) published monthly by the Ministry of National Education
(MoNE) and determine their opinions on the problem-solving process.

Problem Statement

Inlinewith thestudy’s purpose, the problem statement was determined as follows:

o What problem-solving strategies do pre-service mathematics teachers use in
the LGS sample questions?

o What are the opinions of pre-service mathematics teachers about the prob-
lem-solving process?
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METHOD

Research Method

In the research, a case study, one of the qualitative research methods, was used
to determine the problem-solving strategies used by primary school pre-service
mathematics teachers in 20 LGS sample questions. In case studies, a situation is
specialized and analyzed depending on space and time (Biiyiikoztiirk at all., 2020).
In this study, the strategies used by pre-service teachers in solving questions and
their responses to the scale were analyzed descriptively with the case study method.

Sample

The study sample was selected from easily accessible samples by the purposi-
ve sampling method. Purposive sampling is a non-random sampling method that
involves selecting individuals or situations with a situation and knowledge level
suitable for the study’s purpose (Biiytikoztiirk at all., 2008). Accordingly, the study
was carried out with 51 pre-service teachers studying in the 3rd year of the un-
dergraduate mathematics teaching program at a state university in the 2021-2022
academic year. The selected students consisted of individuals with prior knowledge
of the problem-solving process and the use of problem-solving strategies.

Data Collection Tools

The research data were collected with 20 LGS sample questions (Appendix 1),
published by the Ministry of National Education in December 2020 and January
2021 as 10 questions every month and distributed to primary school pre-servi-
ce mathematics teachers by the researchers, and the Problem-Solving Skills and
Strategies Scale developed by Comlekoglu (2001). The scale items were classified
according to Polya’s steps of Understanding the Problem, Devising a Plan, Carr-
ying out the Plan, and Looking back. In line with this, information about which
problem-solving step the scale items are included in is given below.

Understanding the Problem: 1, 2, 3, 4, 5, 6, 8, 10, 12
Devising a Plan: 5,9, 17, 21

Carrying out the Plan: 7, 13, 20

Looking Back: 11, 14, 15, 16, 18, 19
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Data Analysis

The descriptive analysis technique, one of the qualitative data analysis meth-
ods, was used to analyze the data in the study. Descriptive analysis evaluates data
within the specified scope in cases that do not require in-depth analysis (Yildirim
& Simsek, 2008). With the descriptive analysis technique, the students’ answers
to the LGS sample questions published by the Ministry of National Education in
December and January of the 2021-2022 academic year were examined using the
problem-solving strategies included in the work by Yazgan and Arslan (2017) in
the form of a checklist. The data collected through LGS questions and the Prob-
lem-Solving Skills and Strategies Scale were examined with the descriptive anal-
ysis method. The purpose of descriptive analysis is to present the obtained data
in an organized and interpreted way (Karatas, 2015). In this regard, first, national
and international studies on problem-solving strategies and their use in the lit-
erature were reviewed, and various application and research examples related to
problem-solving strategies were examined. The aim here is to determine what is
taken into consideration when determining strategies. Then, student answers to
the questions were examined in line with the determined strategies, and it was
determined which strategies were used in the solutions. After the review, the strat-
egies and solutions used for each question were noted by the researchers for the
analysis phase.

The pre-service teachers’ mean scores for the problem-solving steps on the
Problem-Solving Skills and Strategies Scale were calculated, and the scores ob-
tained for these steps were classified as follows.

When scoring the scale items, the scoring system determined by the scale’s de-
veloper was used, and the ‘Strongly Agree’ response was coded as +2, the Agree’
response was coded as +1, the ‘Abstain’ response was coded as 0, the ‘Disagree’
response was coded as -1, and the ‘Strongly Disagree’ response was coded as -2
points. The items were scored in the reverse direction. Accordingly, the lowest
mean score that pre-service teachers can obtain from the scale is -2, while the high-
est mean score is 2.

The data obtained from the Problem-Solving Skills and Strategies Scale were
analyzed in the context of the scores obtained from the items in the sub-groups
of understanding the problem, devising a plan, carrying out the plan, and looking
back, and pre-service teachers’ opinions about the problem-solving process in to-
tal. Accordingly, since the number of items in the scale was not equal in the context
of problem-solving steps, the mean score received by the students on an item basis
was calculated for each step. In this way, the students’ opinions regarding each step
and their agreement with these opinions were revealed.
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Percentage (%) and frequency values were calculated for the findings obtained in
theexaminationswiththeSPSS(Statistical PackagefortheSocialSciences)20program.

Validity and Reliability

While Lincoln and Guba (1994) stated the validity criteria in qualitative re-
search as truth value, applicability, consistency, and neutrality, they associated
reliability with credibility (Whittemore, Chase, & Mandle, 2001). Baskale (2016)
stated that ensuring the reliability dimension within the credibility of qualitative
research depends on the literature, supervision, definition of methods, and another
expert’s review of the process and results. In this regard, how the investigations
were carried out and the results obtained were explained in detail in the study.
Additionally, the findings from the research were conveyed clearly and without
modification, and examinations were carried out impartially. It can be said that an
impartial examination was achieved owing to the fact that numbers were written
on the students’ question papers instead of their names. Two researchers separately
evaluated the results obtained in determining the strategies in the student papers.
The results of the independent examination in the study were evaluated together,
and the percentage of agreement was calculated according to the coding similar-
ity formula of Miles and Huberman (1994). This similarity also determines the
reliability of qualitative research (Baltaci, 2017). The reliability formula used in
qualitative research is as follows:

Number of items with agreement

Reliability =
¥ Number of items with agreement+Number of items with disagreement

According to Miles and Huberman, reliability is ensured when the inter-coder
agreement is 80%. Therefore, the percentage of inter-coder agreement in the study
was obtained as 94.5%. In this regard, it can be said that there was a high degree
of agreement in determining the strategies used by students. For the results with
disagreement, common results were reached by exchanging ideas among the rese-
archers again, and the findings were written based on these common results.
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FINDINGS

This section will discuss the findings from the data collected through the
data collection tools under two headings: the problem-solving strategies used by
pre-service teachers while solving LGS sample questions and their opinions about
the problem-solving process. The LGS sample questions selected here focus more
on factors and multiples, by their nature, and may be more suitable for solutions
with certain strategies. Therefore, findings regarding the strategies used in the qu-
estions are closely related to the questions’ nature and the topics they cover. Since
the strategies to be used in different subjects and achievements may vary, the study
does not represent a general survey example but reveals findings regarding a situa-
tion that arises in the context of the selected questions.

First Problem:

Findings Regarding the Problem “What problem-solving strategies do pre-service
mathematics teachers use in the LGS sample questions?”

The problem-solving strategies used by pre-service teachers in the related
LGS questions will be included within the scope of this problem. Accordingly, the
frequency and percentage values of the strategies used when solving the questions
in the test distributed to the pre-service teachers were calculated.

Graph 1 summarizes the frequency values of the strategies used by the pre-ser-
vice teachers in the questions.
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Graphic 1. Statistics of the Strategies Used by the Teacher Candidates in the Test

As seen in Graph 1, the strategies used in the test questions varied according
to the types of questions. Hence, it can be said that pre-service teachers focused
on certain strategies when solving each question. It was found that pre-service te-
achers mostly used result-oriented strategies that would reach the result the fas-
test. For example, 46 answers were obtained in question 5, and all of them were
answered using the systematic list method. Likewise, all of the pre-service teachers
who solved the problem in question 18 used the elimination strategy. However,
some pre-service teachers applied different strategies apart from the generally used
strategies in a number of questions. For example, in question 1, 39 pre-service te-
achers used the elimination strategy, and one pre-service teacher used each of the
strategies of making a systematic list, guessing and checking, writing equations/
inequality, and reasoning.

Table 1 contains the frequency and percentage values for the use of the strate-
gies determined throughout the test.

OMU EFD, 2024, Cilt 43, Sayi 2, Sayfa 1061-1118



Kevser GUNAY, Mithat TAKUNYAC  BEFTo]]

Table 1. Frequency and Percentage Values for Use of Strategies in the Entire Test

Strategy Frequency Percentage (%)
Making Systematic List 72 10,3
Guess and Check 64 9,2
Drawing Diagram 3 0,4
Finding Relation 12 1,7
Writing Equations/Inequalities 112 16
Backward Work 88 12,7
Making Tables 58 83
Reasoning 165 23,7
Elimination 123 17,7
Simplification 0 0
Animation 0 0

While the total number of answers 51 pre-service teachers could give to the 20
LGS sample questions was 1020, the total number of answers given by the pre-ser-
vice teachers was 697. Therefore, 323 answers were coded as blank.

Pre-service teachers used the reasoning strategy the most in the whole test at a
rate of 23.7%. The above-mentioned strategy was followed by the elimination strat-
egy with 17.7% and the writing equations/inequalities strategy with 16%. Whereas
these strategies were used at a quite high rate, the strategy of working backward
was used at 12.7%, making a systematic list at 10.3%, guessing and checking at
9.2%, and making a table at 8.3%. It is seen that the strategies of drawing diagrams
and finding correlations were used at quite low rates of 0.4% and 1.7%, respectively.

Examples of the pre-service teachers” answers with the most frequently used
reasoning, elimination, and writing equation/inequality strategies are given below.
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Figure 1. S2%5 Answer Using the Reasoning Strategy

In his answer to question 2 in the test, S2 related the small areas in the given
area to each other and determined the values that the side lengths could take by
reasoning in this direction. Therefore, it can be said that the student employed the
reasoning strategy as the main problem-solving strategy in this question.
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Figure 2. $24’s Answer Using the Elimination Strategy

In his answer to question 1 in the test, S24 checked the options in line with
what was asked in the question and obtained the correct result by eliminating the
options that were unsuitable for the answer. Hence, it can be said that S24 used the
elimination strategy to solve the problem.

Figure 3. S39’s Answer Using the Writing Equation/Inequality Strategy
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In his answer to question 2, which S2 solved with the reasoning strategy, S39
wrote the appropriate equality in the question and obtained the result in this way.

Second Problem:

Findings Regarding the Problem “What are the opinions of pre-service mathemat-
ics teachers about the problem-solving process?”

The current section will include the findings from the items of the Problem-Solv-
ing Skills and Strategies Scale classified according to Polya’s problem-solving steps,
‘Understanding the Problem, ‘Devising a Plan, Carrying Out the Plan, and ‘Look-
ing Back’ The mean scores of the pre-service teachers in the problem-solving steps
were calculated, and the scores obtained from these steps were classified as follows.

In scoring the scale items with the scoring system determined by the scale’s de-
veloper, ‘Strongly Agree’ was coded as +2, Agree’ as +1, ‘Undecided’ as 0, ‘Disagree’
as -1, and ‘Strongly Disagree’ was coded as -2 points. The items were scored in the
opposite direction. Accordingly, the lowest mean score that pre-service teachers
can receive from the scale is -2, while the highest mean score is 2.

In line with this, the pre-service teachers’ answers were examined in each prob-
lem-solving step and the whole test, and the mean scores obtained from the rele-
vant step and the standard deviation values of this step were calculated. According-
ly, the scores were classified as a low positive opinion, a moderate positive opinion,
and a high positive opinion on problem-solving. In this regard, Table 2 presents the
findings from the pre-service teachers’ answers on the scale.

Table 2. Statistics on Pre-Service Teachers’ Responses to the Scale

N X S
Understanding the Problem 51 0,71 0,43
Making a Plan 51 0,98 0,61
Carrying out the Plan 51 0,77 0,72
Looking Back 51 0,18 0,48
The Whole Scale 51 0,65 0,35

As seen in Table 2, the mean score that all pre-service teachers received from
the step of understanding the problem was X, = 0.71, the mean score they re-
ceived from the devising a plan step was X, = 0.98, the mean score they received
from the carrying out the plan step was X, = 0.77, and the mean score they re-
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ceived from the looking back step was X, = 0.18. In the overall scale, the pre-ser-

vice teachers’ mean score regarding the problem-solving process was X _, = 0.65.
Based on this, Graph 2 presents the frequency values for the number of students in

the low, moderate, and high positive opinion range on the scale.
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Graphic 2. Student Statistics on Scores from the Scale

According to Graph 2, upon examining the pre-service teachers’ scores from
the problem-solving steps on the scale, it is seen that pre-service teachers with a
moderately positive opinion in each step were in the majority. Considering the
overall scale, it is seen that there were 6 pre-service teachers with a low positive
opinion on problem-solving, 40 pre-service teachers with a moderate positive
opinion, and 5 pre-service teachers with a high positive opinion. Therefore, it can
be said that students generally have a moderately positive opinion about prob-
lem-solving and strategy use. Additionally, when viewed based on medium and
high scores, it is seen that the highest score is obtained from the evaluation step.

Concerning the scores from the overall scale, Graph 3 presents the statistical
values for the mean scores obtained by the pre-service teachers from each prob-
lem-solving step.
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Graphic 3. Scores from Problem Solving Steps in the Scale

According to Graph 3, when the scores obtained by the pre-service teachers
from the problem-solving steps on the scale are examined, it is seen that they re-
ceived the highest score on the item basis from the devising a plan step. This was
followed by the steps of carrying out the plan, understanding the problem, and
looking back, respectively. From this point of view, it is seen that pre-service teach-
ers are aware of the importance of devising a plan to solve a problem. After the
step of devising a plan, it is seen that pre-service teachers have correct and positive
opinions about carrying out the plan. Regarding the looking back step, it is seen
that pre-service teachers have quite low knowledge and positive attitudes.

RESULT AND DISCUSSION

This study aimed to determine the problem-solving strategies used by primary
school pre-service mathematics teachers in the sample questions prepared for the
high school entrance exam and their opinions about the problem-solving process.
The findings obtained in this direction showed that pre-service teachers mostly
used the reasoning strategy when solving the sample questions. The use of the
reasoning strategy, unlike other strategies, is based on ability (Altun, Memnun,
& Yazgan, 2007). The study conducted by Yew, Lian, and Meng (2017) with pri-
mary school teachers reported that the teachers used the guess-check strategy the
most. In this respect, the above-mentioned study is not similar to our results. The
high rate of using the reasoning strategy in the questions examined shows that the
questions can be powerful in measuring students’ reasoning ability. Furthermore,
the fact that pre-service teachers frequently prefer this strategy shows that they
use mental processes based on analysis and synthesis when solving questions. It is
also known that students go through reasoning processes in solving all problems.
In his study on teachers’ opinions about the LGS, Cetin (2019) stated that teachers
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needed questions that would develop students’ higher-order thinking and logical
reasoning skills. In this regard, the fact that pre-service teachers use the reason-
ing skill most frequently in LGS sample questions shows that pre-service teach-
ers, who are future teachers, frequently employ the reasoning strategy with similar
thoughts. Additionally, since pre-service teachers go through reasoning processes
to solve all problems, the reasoning strategy comes to the fore in questions where
no other dominant strategy is used.

The reasoning strategy was followed by the elimination strategy and the equa-
tion/inequality writing strategy, respectively. Hatay and Cihangir (2021) concluded
that the equation/inequality writing strategy was used the most to solve the prob-
lems in the textbooks they examined. The study conducted by Takunyaci (2021)
with primary school pre-service mathematics teachers, which aimed to determine
the strategies used in the intelligence questions given, determined that pre-service
teachers used the equation-building strategy the most. The study carried out by
Kiikey, Aslaner, and Tutak (2019) with secondary school students found that stu-
dents mostly used the equation-building strategy to solve non-routine problems.
In this regard, it can be said that students highly prefer the equation/inequality
writing strategy. Moreover, the fact that pre-service teachers frequently use this
strategy shows that many questions can be solved with the equation-building strat-
egy. Due to the nature of the selected questions, it would be incorrect to generalize
the results. According to Altun, Memnun, and Yazgan (2007), students first resort
to the strategy of writing equations when solving a question due to the uniform
structure of the education system in Turkey. It can be said that this situation is
caused by the fact that students have the habit of creating equations by heart, as
well as the fact that different strategies are not used much in lessons, and practical
solutions are shown for the exam. It is also thought that the elimination strategy is
frequently preferred because this strategy saves students time and offers the oppor-
tunity to reach results with short operations.

Considering the overall test, it is seen that diagramming and correlation-find-
ing strategies are used at a quite low rate. In his study examining secondary school
mathematics textbooks in terms of problem-solving strategies, Tirkmen (2022)
stated that the diagramming strategy was used the most in the textbooks. Howev-
er, pre-service teachers used this strategy the least when solving sample questions
prepared for the high school entrance exam. Cetin (2019) stated that the written
exam questions applied in the classroom mathematics teaching process based on
textbooks are not similar to the LGS questions and students’ achievement in LGS
questions cannot be improved with the problems solved in the classroom. In this
regard, although evaluating a limited number of questions does not yield definitive
results, it is useful to emphasize that mathematics textbooks and the questions pre-
pared for the exam should be compatible in the context of strategy use.
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Each question in the test is inherently more suitable to be solved with some
strategies. Therefore, the strategies used in each question differed from each other
and concentrated on certain strategies. Moreover, pre-service teachers preferred
strategies that would lead to faster results in their solutions. In their study with
teachers, Giirbiiz and Guder (2016) mentioned that the solutions concentrated
around certain strategies and teachers were result-oriented when selecting strat-
egies. In their study with pre-service teachers, Avcu and Avcu (2010) stated that
the strategies used in the questions were closely related to the question’s structure;
for example, it was normal to use more drawing strategies in questions that require
drawing. This situation is thought to have arisen from the fact that students in the
education system in Turkey are educated in an exam-oriented manner and the idea
that they must answer the question within a limited time has settled in their minds.
Hence, pre-service teachers adopted this idea and thought in a result-oriented way
and chose the strategies that would most easily lead to the answer.

Upon examining the pre-service teachers’ scores from the Problem-Solving
Skills and Strategies Scale, it is seen that their opinions about problem-solving were
in the middle score range in the entire test. In this case, it was found that pre-ser-
vice teachers had positive thoughts about the problem-solving process, but there
were also some deficiencies. Considering the positive effect of increasing attitudes
toward mathematical problem-solving on mathematics achievement (Ozgen, Ay,
Kilig, Ozsoy, & Alpay, 2017), it seems that studies to be carried out to positively
affect students’ views on problem-solving, regardless of the grade level, are im-
portant.

On the other hand, when the scores from the problem-solving steps in the scale
were examined, it was observed that the highest score was received from the de-
vising a plan step. Then, when the scores from the steps of carrying out the plan
and understanding the problem were listed, the scores from the looking back step
were found to be quite low. Based on this, it can be concluded that pre-service
teachers are aware of the importance of preparing a plan before solving a problem.
It is thought that the very low scores were obtained from the looking back step
because students mostly have an incomplete perception that the solution process is
over after finding the answer and they have insufficient knowledge and experience
regarding this step. While this situation arises from the fact that students feel in-
adequate, it requires that teaching different problem-solving strategies ensures dif-
ferent perspectives on problem-solving in order to eliminate this (Memnun, 2015).

In light of the results from the research, it is necessary to carry out studies
to positively develop the problem-solving attitudes of primary school pre-service
mathematics teachers, who play an important role in teaching problem-solving
skills to future individuals, to enable them to explore the problem-solving process
in more detail and increase their knowledge and experience regarding the use of
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problem-solving strategies. It is worth emphasizing that this is important. When
solving questions in schools, it is recommended that examples that provide prac-
ticality, as well as the opportunity to make different applications and use differ-
ent perspectives, should be included in teaching. It is recommended that the LGS
should include questions that allow the use of all strategies and that the MoNE
sample LGS questions presented to students should be selected from examples
that can be solved with different strategies within this framework. It is also recom-
mended that pre-service teachers’ affective behaviors and process skills regarding
problem-solving processes be examined in more detail through various studies.

CONFLICT OF INTEREST

There is no personal or financial conflict of interest between the authors of the
article within the scope of the study.

AUTHOR CONTRIBUTIONS

Research design: KG(%50), MT(%50)

Data collection: KG(%50), MT(%50)

Statistical analysis: KG(%50), MT(%50)
Preparation of the Article: KG(%50), MT(%50)

REFERENCES

Altun, M. (2002). ItkGgretim ikinci kademede matematik 6gretimi. Bursa: Alfa Yayincilik.

Altun, M. & Memnun, D. S. & Yazgan, Y. (2007). Sinif Ogretmeni Adaylarinin Rutin Olmayan Matematiksel Problem-
leri C6zme Becerileri ve Bu Konudaki Diisiinceleri. itkogretim Online, 6 (1), 127-143.

Altun, M., & Arslan, C. (2006). ilkogretim 6grencilerinin problem c6zme stratejilerini ddrenmeleri (izerine bir calis-
ma. Uludag Universitesi Egitim Fakultesi Dergisi, 19(1), 1-21.

Arsal, Z. (2009). Problem Cézme Stratejilerinin Problem C6zme Basarisini Yordama Giicti. Abant izzet Baysal
Universitesi EGitim Fakdltesi Dergisi. 9(1). 103-113.

Avcy, S, & Avey, R. (2010). Pre-service elementary mathematics teachers’ use of strategies in mathematical prob-
lem solving. Procedia-Social and Behavioral Sciences, 9,1282-1286.

Aydin GUg, F. & Daltaban, D. (2021). An investigation of the use of specific problem-solving strategies by mathe-
matics teachers in lessons. Journal of Pedagogical Research. 5(1). 126-140.

Aydogdu, M. Z, & Kesan, C. (2014). A Research on Geometry Problem Solving Strategies Used by Elementary
Mathematics Teacher Candidates. Online Submission, 4(1), 53-62.

Baltaci, A. (2017). Nitel veri analizinde Miles-Huberman modeli. Ahi Evran Universitesi Sosyal Bilimler Enstit(ist
Dergisi, 3(1), 1-14.

Baskale, H. (2016). Nitel arastirmalarda gecerlik, guvenirlik ve 6rneklem biyukligunin belirlenmesi. Dokuz Eylil
Universitesi Hemsirelik Fakiiltesi Elektronik Dergisi, 9(1), 23-28.

BUlbal, B. O, Elgi, A N, Giler, M, & Gliven, B. (2021). Matematik Ogretmeni Adaylarinin Bilgisayar Destekli Ortam-
da Geometri Problem Cozme Stratejilerinin Belirlenmesi. Dokuz Eyliil Universitesi Buca Egitim Fakiltesi
Dergisi, 51, 403-432.

BUyUkoztlrk, S, Kilic-Cakmak, E, Akgiin, O, Karadeniz, S, & Demirel, F. (2008). Bilimsel arastirma yontemleri.
Pegem Akademi.

Chamot, A. U, Dale, M, O'Malley, J. M. & Spanos, G. A. (1992). Learning and Problem Solving Strategies of ESL
Students. Bilingual Research journal, 16(3-4), 1-28.

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



(i}  Matematik Ogretmen Adaylarinin Liselere Gegis Sinavi (LGS) Matematik...

Cetin, B. $. (2019). Matematik 6gretmenlerinin 2018 LGS sistemine iliskin goriislerinin incelenmesi (Doctoral
dissertation, Sakarya Universitesi (Turkey)).

comlekoglu, G.(2001). Ogretmen adaylarinin problem ¢cozme becerilerine hesap makinesinin etkisi (Yayinlanmamis
Yiksek Lisans Tezi).

Fisher, R. (2005). Teaching children to think. Nelson Thornes.

Gubg, E. G, & Lincoln, Y. S. (1994). Competing paradigms in qualitative research. Handbook of qualitative re-
search, 2(163-194), 105.

GUr, H, & Hangdl, T. (2015). Ortaokul 6grencilerinin problem ¢ézme stratejileri tzerine bir calisma. Pegem Egitim
ve Ogretim Dergisi= Pegem Journal of Education and Instruction, 5(1), 95.

Gurbiz, R. & Guder, Y. (2016). Matematik Ogretmenlerinin Problem C6zmede Kullandiklari Stratejiler. Ahi Evran
Universitesi Kirsehir Egitim Fakiltesi Dergisi, 17 (2), 371-386.

Hatay, A.G. & Cihanagir, A. (2021). 7. Sinif Ders Kitaplarinin Problem Cézme Becerilerini Gelistirmesi ve Stratejilerini
icermesi Bakimindan incelenmesi. Ahmet Kelesoglu Egitim Fakultesi Dergisi. 3(1). 117-146.

Hoon, T. S, Kee, K. L. & Singh, P. (2013). Learning mathematics using heuristic approach. Procedia-Social and
Behavioral Sciences, 90, 862-869.

ipek, A. S. & Okumus, S. (2012). The representations of pre-service elementary mathematics teachers used in
solving mathematical problems. Gaziantep University Journal of Social Sciences, 71(3), 681-700.

Karatas, Z. (2015). Sosyal Bilimlerde Nitel Arastirma Yéntemleri. Manevi Temelli Sosyal Hizmet Arastirmalari Der-
gisi. 1(1).

Kayan, F. & Cakiroglu, E. (2008). ilkogretim Matematik Ogretmen Adaylarinin Matematiksel Problem Cozmeye
Yonelik inanclari. Hacettepe Universitesi Egitim Fakiiltesi Dergisi, 35(35), 218-226.

Kayapinar, A. (2015). Matematiksel problem ¢6zme stratejileri dgretiminin ilkokul 4. sinif 6drencilerinin problem
cézme performanslarina ve 6z diizenleyici Ggrenmelerine etkisi (Doktora Tezi). YOK Tez Merkezi veri
tabanindan erisildi (Tez No: 389530).

Kog Koca, A. & GUrblz, R. (2019). Ustiin Yetenekli ve Diger 4. Sinif Ogrencilerinin Matematik Problemlerini C6zme
Stratejileri Uzerine Bir Arastirma. YYU Egitim Fakultesi Dergisi. 16(1). 1638-1667.

Kilkey, E, Aslaner, R, & Tutak, T. (2019). Matematiksel diisinmenin varsayimda bulunma bilesenine yonelik olarak
ortaokul dgrencilerinin kullandiklari problem ¢6zme stratejilerinin incelenmesi. journal of Computer and
Education Research, 7(13), 146-170.

Lester, F. K. (1994). Using about mathematical problem solving researchs: 1970-1994. Journal for Research in Math-
ematics Education. 25(6), 660-675.

Memnun, D. S. (2015). Ortaokul dgrencilerinin matematik problemi ¢c6zmeye iliskin inanglarinin incelenmesi. On-
dokuz Mayis University Journal of Education Faculty, 34(1), 75-98.

Miles, M.B. & Huberman, AM. (1994). Qualitative Data Analysis: An expanded sourcebook. Thousand Oaks, CA:
SAGE Publications.

Milli Egitim Bakanligi (MEB). (2009). [lkddretim Matematik Dersi 6-8. Siniflar Ogretim Programi ve Kilavuzu. MEB
Talim Terbiye Kurulu Baskanligr Yayinlari. Ankara.

National Council of Teachers of Mathematics (2000). Principles and standarts for school mathematics. Reston/
VA: National Council of Teachers of Mathematics Pub.

Ozgen, K, Ay, M., Kili, Z, Ozsoy, G. & Alpay, F. N. (2017). Ortaokul Ogrencilerinin Ogrenme Stilleri ve Matematiksel
Problem Cozmeye Yonelik Tutumlarinin incelenmesi. Mehmet Akif Ersoy Universitesi EGitim Fakiiltesi
Derqisi, 1(41), 215-244.

Phillips, S. D, Pazienza, N. J. & Ferrin, H. H. (1984). Decision-making styles and problem-solving appraisal. Journal
of Counseling Psychology, 31(4), 497-502.

Polya, G. (1961). How to solve jt. M.. Uchpedagiz.

Polya, G. (1962). Mathematical Discovery: On understanding, teaching, and learning problem solving. New York.

Posamentier, A. S., & Krulik, S. (2008). Problem-solving strategies for efficient and elegant solutions, grades 6-12:
a resource for the mathematics teacher. Corwin press.

Schoenfeld, A. H. (1999). Looking toward the 21st century: Challenges of educational theory and practice. Educa-
tional researcher, 28(7), 4-14.

Takunyacl, M. (2021). ilkogretim Matematik Ogretmeni Adaylarinin Secilen Zekd ve Mantik Sorularini Cozme
Stratejilerinin Belirlenmesi. Van Yiiziinct Vil Universitesi EGitim Fakltesi Dergisi, 18 (2), 582-604.

Temel, H. & Altun, M. (2020). Problem Czme Stratejilerinin Matematiksel Stire¢ Becerilerine Gore Siniflandiriimasi.
International Journal of Educational Studies in Mathematics. 7(3).173-197.

Turkmen, S. (2022). Ortaokul matematik ders kitaplarinin problem ¢ézme stratejileri agisindan incelenmesi:
Sayilar ve islemler 6grenme alani. Gazi Universitesi EGitim Bilimleri Enstitisu. Yuksek Lisans Tezi.

OMU EFD, 2024, Cilt 43, Say1 2, Sayfa 1061-118



Kevser GUNAY, Mithat TAKUNYACI 1M

Whittemore, R, Chase, S. K, & Mandle, C. L. (2001). Validity in qualitative research. Qualitative Health Research,

11(4), 522-537.

Yazgan, Y. & Arslan, C. (2017). Matematiksel siradisi problem ¢ézme stratejileri ve drnekleri (2. Baski), Ankara:
Pegem Akademi Yayincilik.

Yazgan, Y, & Bintas, J. (2005). Ikdgretim dérdiinci ve besinci sinif 6grencilerinin problem ¢6zme stratejilerini kul-
lanabilme diizeyleri: Bir 6gretim deneyi. Hacettepe Universitesi EGitim Faktiltesi Dergisi, 28(28), 210-218.

Yildinm, A. & Simsek, H. (2008). Sosyal bilimlerde nitel arastirma yéntemleri. Ankara: Seckin Yayincilik.

Yew, W. T, Lian, L. H, & Meng, C. C. (2017). Problem Solving Strategies among Primary School Teachers. Journal of

Education and Practice, 8(15), 136-140.

ek

https://doi.org/10.7822/omuefd. d
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Appendix 1: Sample Lgs Questions Test Given to Teacher Candidates
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Agagda har pubufuesds 10 tane renid boncuk bukinan bir ahakis venimigtic
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890 ve e e sy Gimak Goes @) = 8T ve ;-F'ir

14.
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