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Yusuf ERGEN, Ozcan AYDINLIK

UCUNCU SINIF OGRENCILERININ MATEMATIK PROBLEMLERINI
COZME SUREGLERININ iINCELENMESI

0z

Bu ¢alismada, 3. sinif 6grencilerinin matematik problemlerini ¢6zme siireg-
lerinin Polyanin problem ¢6zme asamalarina gore incelenmesi amaglanmistir.
Arastirma ¢oklu durum ¢aligmasi deseninde yiirtitilmigtiir. Katilimeilar maksi-
mum gesitlilik 6rnekleme yontemi ile secilen ilkokul 3. sinif bitirmis 'Cok iyi, iyi
ve yeterli" diizeyde matematik basarisina sahip 3 6grenciden olugsmaktadir. Bu 6g-
rencilere arastirmacilar tarafindan ikiser matematik problemi verilmistir. Veriler
klinik miilakat teknigiyle toplanmis ve betimsel analiz yontemiyle analiz edilmistir.
Arastirma sonucunda; matematik basaris1 “gok iyi” olan 6grenci her iki problem-
de de problem ¢6zme agamalarini dogru takip etmistir. Matematik basarist “iyi”
olan 6grenci bir problemde ¢6ziim basamaklarini dogru takip ederken matematik
bagaris1 “yeterli” olan 6grenci ise her iki problemde de problem ¢6zme agamalari-
n1 takip edememistir. Matematik basarist “gok iyi” olan 6grencinin degerlendirme
agsamast disindaki problem ¢6zme agamalarini kullandig: gozlemlenirken matema-
tik bagarisi “yeterli” olan 6grencinin ise problem ¢6zme agamalarini takip etmedigi
belirlenmistir. Ayrica matematik basarisi “iyi ve yeterli” olan 6grencilerin problemi
anlama ve plan yapma basamaklarinda zorlandiklar1 buna bagli olarak da dogru
sonuca ulasamadiklar1 belirlenmistir.

Anahtar Sozciikler: Matematik, Problem Cozme, Ilkokul Ogrencileri.

ek

INVESTIGATION INTO THIRD-GRADE STUDENTS' MATHEMATICS
PROBLEM-SOLVING PROCESSES

ABSTRACT

This study aimed to examine the mathematics problem-solving processes of
3rd-grade students according to Polya's problem-solving stages. The research was
conducted in a multiple-case study design. The participants consisted of 3 students
who completed the 3rd-grade of primary school and had ‘very good, good, and
adequate’ level of mathematics achievement selected by the maximum diversity
sampling method. These students were given two math problems by the researc-
her. Data were collected using a clinical interview technique and analyzed using
a content analysis method. As a result of the study, the student with ‘very good’
mathematics achievement followed the problem-solving steps in both problems.
While the student with ‘good” mathematics achievement followed the solution
steps in one problem, the student with ‘sufficient’ mathematics achievement could

https://doi.org/10.7822/omuefd.1600361 d



Ucinct Sinif Ogrencilerinin Matematik Problemlerini Cozme Stireglerinin incelenmesi

not follow the problem-solving steps in both problems. It was observed that the
student with ‘very good’ mathematics achievement used the problem-solving steps
other than the evaluation step, while the student with low’ mathematics achie-
vement did not follow the problem-solving steps. In addition, it was determined
that students with ‘good and sufficient’ mathematics achievement had difficulty
understanding the problem and creating a plan, and accordingly, they could not
reach the correct result.

Keywords: Mathematics, Problem-Solving, Elementary School Students.

e e
GIRIS

Matematik 6gretim programlarimin merkezinde problem ¢6zme becerileri bu-
lunur. De Walle, Karp ve Williams (2021), problem ¢6zmeyi matematigin kalbi
olarak tanimlar. Bir¢ok arastirmaci (Bas & Kivileim, 2013; [lhan etal. 2021; Logog-
lu, 2016; Yesilova, 2013) matematik basarisini matematik problemlerini ¢6zme be-
cerileri ile agiklamistir. Dolayisiyla 6grencilerin matematik problemlerini ¢6zim
stirelerini incelemenin, matematik 6gretim programlarinin gelistirilmesine ve
matematik bagarisinin artmasina katki saglayacag: distinilmektedir.

Problem ¢6zme becerisine sahip olmak matematik dersinin biitiiniinde basarilt
olmak i¢in de gereklidir (Ozsoy, 2005), ¢iinkii problem ¢6zme matematikle bii-
tiinlesmis bir siirectir. Matematik 6gretimi siirecinin biiyiik bir boliimii problem
¢oziimiine odaklanir (Felmer, Pehkonen, & Kilpatrick, 2016). Temel aritmetik be-
cerilerin 6gretimi ile birlikte problem ¢6zmeye daha da yogunlagilir. Tayfur ve
Kale'nin (2022) ilkokul dérdiincii sinif 6grencilerinin dort islem ve problem ¢6zme
basarilar1 arasindaki iligkiyi incelendikleri ¢aliymada dort islem becerisinin prob-
lem ¢6zme basarisini olumlu sekilde etkiledigi fakat problem ¢6zme basarisi igin
tek bagsina yeterli olmadig1 sonucuna ulasilmistir. Tao, vd. (2025) ‘ne gore de mate-
matik problemlerinde sayisal iligkilerin ve dilsel niianslarin ¢ogu ortiik olarak ve-
rilir ve bu ayrintilar1 belirlemek gerekir. Nitekim matematik problemlerini ¢6zme
becerileri temel aritmetik becerilerden daha karmasik bir siirectir ve matematik
basarisin1 6nemli oranda agiklama giiciine sahiptir. Problem ¢6zme basarisinin
artirilmasi i¢in 6grencilerin problem ¢6zme siireglerinin incelenmesi ve hangi asa-
malarda hata yapildiginin belirlenmesi gerekir. Literatiirde yapilmis ¢alismalarda
problem ¢6zme asamalarinin (Forgan, 2003; Heller, Keith, & Anderson, 1992) ce-
sitli sekilde siniflandirmasindan bahsedilmesinin yaninda Polya’nin (1957) prob-
lem ¢6zme agamalari literatiirde daha ¢ok yer almaktadir. Problem ¢6zme agama-
larinin matematik basarisi ile iliskisinin ve 6grencilerin problem ¢6zme siireglerini
inceleme ¢aligmalariin farkli 6rneklemlerde yinelenerek devam etmesi degerli
goriilmektedir.
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Milli Egitim Bakanligi (MEB, 2018) matematik 6gretimi miifredat: incelendi-
ginde matematik problemi ¢6zmeye yonelik kazanimlara fazlaca yer verildigi go-
rilmektedir. Matematik problemleri bir¢ok ders kitabinda bulunur ve 6grencile-
ri siufta 6grenilen prosediirleri kullanmalari i¢in egitmeyi amaglar (Ahdhianto,
vd., 2020). Matematik problemleri literatiirde genel olarak rutin ve rutin olmayan
problemler olarak simiflandirilmistir. Rutin problemler, ¢ogunlukla matematik
ders kitaplari icerisinde yer alan ve basit dort islem becerisi ile ¢oziilebilen daha
once karsilagilmis veya benzeri ¢oziillmis sorular olarak tanimlanir (Altun, 2018).
Miifredatta verilen problemlerin biiyiik cogunlugu rutin problemlerden olugsmak-
tadir (MEB, 2018). Rutin problemlerin diger problem tiirlerine gére daha kolay
¢ozilityor olmasi 6grencilerin matematik problemlerine karst 6zgtivenlerini artir-
maktadir (Tayfur & Kale 2022). Rutin olmayan problemler ise; bilinen bir yontem
veya formil ile ¢ozillemeyen, ¢oztimii, 6grencinin verileri dikkatli analiz etmesini,
yaratici bir girisimde bulunmasini, bir veya daha fazla stratejiyi kullanmasini ge-
rektiren problemlerdir (Artut & Tarim, 2006). Rutin olmayan problemlerin birden
¢ok ¢oztimi vardir ve ¢oziimler 6grenciler arasinda farklilik gosterebilir (Robin-
son, 2016).

Matematik 6gretiminin amaglarindan biri de 6grencileri etkin problem ¢ozii-
ciiler olarak yetistirmektir (Baki, 2008). Ancak, matematik problemlerini ¢6zebil-
mek birbiriyle iliskili matematiksel, dilsel ve baglamsal 6zellikler arasindaki kar-
magsik etkilesimi ele almak icin anlayis ve beceriler gerektirir (Sanders, Kwok &
Gooden, 2025). Ogretmenler egitim-6gretimin ilk yillarindan itibaren matematik
kazanimlarimin 6gretiminde 6grencilerin problem ¢6zme becerilerini gelistirmek
i¢in bu anlayis ve beceriyi gelistirme yoniinde ¢aba sarf etmelidir (Pesen & Bindak,
2021). Uluslararasi sinav sonuglar1 incelendiginde Tiirkiye'nin daha iist seviyele-
re yiikselmesi gerektigi soylenebilir ( TIMSS, 2015 & TIMSS, 2019). 2018 yilinda
yapilan Uluslararast Ogrenci Degerlendirme Programi (PISA) sinavinda Tiirkiye
OECD ortalamasinin altinda yer almaktadir. 2022 yilinda yapilan PISA uygulama-
sinda ise Tiirkiyedeki 6grencilerin matematik alaninda %39’u 2. yeterlilik diizeyi-
ne ulagamamustir. Bu oran OECD iilkelerinde %31dir. Ayni uygulamada Tiirkiye,
OECD iilkeleri arasinda matematik alaninda 32., uygulamaya katilan 81 iilke ara-
sinda ise 39. olmustur. Tiirkiyede 2024 yilinda yapilan Yiiksekogretim Kurumla-
r1 Siavrnda (YKS) ise 6grencilerin TYT oturumunda 40 matematik sorusunda
7.9, AYT oturumunda yine 40 soruda 5.5 dogru cevap ortalamasina sahip olduk-
lar belirlenmistir. Liselere Gegis Sinavi (LGS) sonuglar: incelendiginde 2022 yili
matematik testi sorularinda 20 soruda 4.74, 2021 yilinda 4.20, 2020 yilinda 4.89,
2019 yilinda ise 5.09 dogru cevap sayisi ortalamasina sahip oldugu goriilmektedir.
Ayrica 2019 yilinda 4. Sinif seviyesinde yapilan Tiirkge-Matematik-Fen Bilimleri
Ogrenci Basari Izleme Arastirmasi (TMF-OBA)-Tde matematik testinde sorulan
15 sorunun tamamini dogru cevaplayan 6grenci oran1 %4,34 olarak ol¢iilmiistiir.
Problem ¢6zme becerileri ile matematik bagarisi arasindaki pozitif iligki (Acar, vd.,
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2020) gbz oniine alindiginda yukaridaki verilerin iyilestirilmesinde problem ¢6z-
me stirecine iliskin ¢aligmalara ihtiya¢ duyuldugu agiktir. Bu ¢alismalarin ilkokul
diizeyinde olmasi matematik 6gretiminin temelleri acisindan da 6nemlidir.

Matematiksel bilgilerin kazanilmasinda ve bu bilgilerin giinliik hayatta karsila-
silan problemlerin ¢6ziimiinde kullanilmasinda matematiksel siire¢ becerilerinden
yararlanilmaktadir (Erdogan & Ozdemir-Erdogan, 2013). Bu siirecler problemi
anlama, verilenler arasinda ¢oziim i¢in gerekli bilgiyi segme, elde edilen bilgileri
matematiksel sembollere doniistiirme ve islemler yaparak ¢oziime ulagma olarak
ifade edilebilir (Ulu, Tertemiz & Peker, 2016 ). Matematik problemlerini ¢6zmede
sadece sonuglar degil, bu sonuglara ulasmak i¢in diigiinme siirecinin ve agamala-
rinin da bilinmesi gerekir. Problem ¢6zme bir siire¢ olup, bu siirecte uygulanmasi
gereken bazi agsamalar s6z konusudur (Yurtseven & Ocak, 2021). Heller, Keith ve
Anderson (1992) bu siiregleri sorunu gorsellestirme, bir ¢oziim planlama, plani
uygulama ve kontrol edip degerlendirme olarak tasarlarken; Forgan (2003), prob-
lemi tanimlama, problem i¢in ¢6ziim tiretme ve beyin firtinasi yapma, ¢éztimlerin
sinirhiliklarini tanimlama, ¢oziimlerden uygun olani se¢me ve ¢6ziimii uygulayip
degerlendirme olarak tasarlamistir. Polya (1957) ise problem ¢ézme siirecinin
problemin anlasilmasi, ¢oztime iliskin stratejinin segilmesi (plan yapma), secilen
stratejinin uygulanmasi (planin uygulanmasi) ve ¢oztimiin degerlendirilmesi sek-
linde dort agamadan olustugunu belirtmistir. Problemin anlasilmas: basamaginda
problem hakkinda verilen bilgiler listelenir, istenilen sonuglar ve varsa kosullar net
olarak ifade edilir. Problemin diizgiin sekilde okunmayip anlagilmamasi problem
¢6zmede en biiyiik engellerden biridir (Baykal, 2014). Clinkii 6grencilerin fark-
I1 tiirlerde verilmis problemleri ¢ozerken en ¢ok problemi anlama basamaginda
zorlandiklari tespit edilmistir (Temiz & Cimen, 2017). Stratejinin secilmesi basa-
maginda ise verilen problemin ¢6ziimiine uygun problem ¢6zme stratejileri diisii-
niiliir ve uygun stratejiler segilir. Bu stratejilerin olusturulmasinin ve uygun olanin
secilmesinin karsilagilan problemlerin anlamli olarak ¢6ziime kavusturulmasinda
yarar saglayacag: diisiiniilmektedir (Temel & Altun, 2020). Segilen stratejilerin uy-
gulanmasi basamaginda; problemin ¢6ztimii yapilir ve bir sonug elde edilir. Eger
sonug elde edilemiyorsa farkli bir ¢6ziim stratejisi denenir ve bu durum sonug bu-
lanana kadar devam eder. Céziimiin degerlendirilmesi basamaginda ise problemin
farkli ¢6ztim yontemlerinin olup olmadig: tartisilir. Bu caligmada aragtirmacilar ve
ogretmenler arasindaki genis kabuliinden dolay1 Polyanin (1957) problem ¢6zme
asamalar1 esas alinmustir.

Problem ¢6zme siireglerine iligkin alan yazin tarandiginda bir¢ok ¢aligmaya
(Friel ve Markworth, 2009; Gooding, 2009; Gokkurt, vd., 2015; Memnun, 2014;
Ozdigci & Katranci, 2019) rastlanmaktadir. Friel ve Markworth (2009) calisma-
sinda matematik problemlerinde iliski arama stratejisini kullanmanin problem
¢ozmedeki kolaylastiric1 etkisinden bahsederken gorsellestirmenin 6nemine de
vurgu yapmistir. Gooding (2009) ise 6grencilerin problemlerde yasadig: zorluk-
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lar;; 6grencilerin problemlerde verilen durumu anlamlandiramamasi, problem-
leri matematiksel dille ifade edememesi, matematiksel hesaplamay1 dogru yapa-
mamasl ve bulunan cevabi degerlendirememesi olarak ifade etmistir. Kaya (2019),
6. sinif 6grencilerinin alan 6l¢me problemlerinde problemi anlama, problem i¢in
plan yapma, problemi ¢6zme, problemi kontrol etme ve problemi gelistirme asa-
malarinin her birinde yeterlilik oranlarinin diisitk oldugu sonucuna ulagirken,
Ozdisci ve Katranci (2019) ortaokul égrencilerinin biiyiik bir kisminin problemi
anlamada sorun yasamadiklarini ancak plani hazirlama basamaginda 6grencilerin
yetersiz oldugu sonucunu elde etmistir. Plani uygulama agamasinda uygun ve dog-
ru ¢6ztimlere ulagilmasina ragmen tiim sinif seviyelerindeki 6grencilerin problem
¢oztimlerinde sorunlar yasadiklarini ortaya koymustur. Ayrica Polyanin (1957)
matematik problemlerini ¢6zme siireci asamalar1 alan yazinda oldukea genis yer
bulmakta, aragtirmacilar arasinda kabul gérmektedir. ilkokul 6grencilerinin mate-
matik problemi ¢6zme siireglerine iliskin yapilan ¢alismalarin (Délek, 2018; Stizer,
2021) bityiik ¢ogunlugunda da Polyanin problem ¢6zme asamalar: esas alinmistir.
Dolek (2018)’in yapmis oldugu ¢alismada 4. sinif 6grencilerinin problem ¢6zme
agamalarinin tiimiinde performanslarinin diisitk oldugu sonucuna ulasirken, Sii-
zerin (2021) ilkokul 4. siniflarla yaptig1 caligmada 6grencilerin problem ¢ozme
becerilerinin oldukg¢a diisitk oldugu bilgisini aktarmaktadir. Ergen (2020) ise yine
ilkokul 4. Sinif 6grencileriyle yapmis oldugu ¢alismada 6grencilerin problemi an-
lama agsamasinda sorun yagadigini ve 6grencilerin biiytik ¢cogunlugunun aritmetik
islemleri dogru yapmalarina ragmen ilk asamada dogru sonuca ulagamadiklarini
ifade etmistir.

Matematik egitiminde problem ¢6zmeye yapilan vurgu arttik¢a problem ¢6zme
stireglerini incelemek de énemli hale gelmistir (Kayan & Cakiroglu, 2008). Ozellik-
le ilkokul 6grencilerinin problem ¢6zme becerileri edinmeleri 6nemli goriildagiin-
den bu 6grencilerin matematik problemlerini nasil ¢oziimleyip hangi stratejileri
kullandiklarina iliskin ¢aligmalar 6nemli goriilmektedir. Bu ¢aligma, problem ¢oz-
me agamalarinin takip edilme durumuna iliskin 6gretmen ve 6grencilere bilgi ver-
mesi agisindan degerli, matematik problemlerini ¢6zme siireglerine iliskin ilkokul
diizeyinde ¢alismalar yapan arastirmacilara 1gik tutmasi agisindan da gerekli goriil-
mektedir. 3. sinif, 6grencilerin sayilar ve islemlerle ilgili temel kavramlar1 6gren-
dikleri, sayilarin dtesine gegerek soyut kavramlar tizerinde diisiinmeye, karmagik
problemleri ¢6zmeye basladig: kritik bir dénemdir. Yani bu dénem 6grencilerin
karmasik problemlere yaklastiklari, soyut diigiinmeye sigrama yapacaklar: donem-
dir. Bu nedenle 6grencilerin daha ileri diizeyde analiz ve soyut diigiinme gerektiren
problemlerle karsilasmadan 6nce temel seviyede problem ¢6zme siireglerinin ince-
lenmesi problem ¢ozme siireclerine iliskin sorunlarin ortaya ¢ikarilmasi agisindan
onemli gortlmektedir. Ayrica rutin problemlerin yapisi geregi, 6grencilerin temel
matematik kavramlarina ve iglemlerine iligkin becerilerini belirlemek acisindan
rutin olmayan problemlere gore daha islevsel oldugu diisiintilmektedir. B nedenle,
calismada 3. Smif 6grencilerinin rutin matematik problemlerini ¢6zme siireclerini
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derinlemesine analiz etmek ve bulgulara yonelik 6nerilerde bulunmak amaglan-
mustir. Bu dogrultuda agagidaki alt problemlere cevap aranmustir.

1. Ogrenciler problem ¢dzmede bir siireg takip ediyorlar mi?

2. Tlkokul 3. simif égrencilerinin matematik problemi ¢ézme siirecinde hangi
asamalar1 kullaniyor?

3. Coziime ulasamayan 6grenciler hangi asamada sorun yasiyor? Neden?
YONTEM

Arastirmanin Deseni

Arasgtirma nitel aragtirma desenlerinden durum ¢aligmast deseninde yiirii-
tilmustiir. Durum ¢aligmast sinirli bir durumun derinlemesine betimlenmesi,
incelenmesi ve degerlendirilmesi olarak tanimlanmaktadir (Merriam, 2013). Bu
aragtirmada da 3. Siif 6grencilerin matematik problemi ¢6zme siireglerinin ay-
rintili olarak incelenmesi ve analizinin yapilmasi amaglandigindan bu desen tercih
edilmistir.

Calisma Grubu

Calismanin 6rneklemini Kahramanmaras ili Dulkadiroglu il¢esinde bulunan
bir devlet okulunda ayni1 sinifta 6grenim géren matematik basarisi “Yeterli, Tyi ve
Cok Iyi” olan, 3. sinifi bitirmis {i¢ 6grenci (2 kiz, 1 erkek) olusturmaktadir. Kati-
limcilar maksimum gesitlilik 6rnekleme yontemiyle secilmistir. Ogrencilerin segi-
minde sinif 6gretmenlerinin diisiincesi etkili olmustur. Sinif 6gretmeni arastirma-
ciya matematik basarisi *Yeterli, Tyi ve Cok Iyi” olan 6grencilerden ikiser 6grenci
Onermigtir. Arastirmaci ise her gruptan rastgele bir 6grenci se¢mistir. Bilimsel
caligma etigi geregi 6grencilerin ismi farkli bir isimle degistirilmigtir. Milli Egitim
Bakanliginin Okul Oncesi Egitim ve {lkégretim Kurumlar: Yonetmeligine gore 1.,
2., 3. ve 4. siiflardaki basar1 sonuglar1 "Gelistirilmeli, Tyi ve Cok Iyi” seklinde degil
ilgili yonetmelige uygun olarak “Gelistirmeli, Yeterli, Iyi ve Cok Iyi” seklinde agik-
lanmistir ( mevzuat.gov.tr). Bu ¢alismaya katilan 6grencilere iliskin bazi bilgiler
agagidaki tabloda verilmistir.

Tablo 1. Katilimcilara iligkin Bilgiler

Takma Ad1 Yas1 Cinsiyeti Do6nem Sonu Matematik Basarisi
Cihan 9 Erkek Cok iyi
Hatice 9 Kiz Iyi
Semanur 9 Kiz Yeterli
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Veri Toplama Siireci ve Araclari

Aragtirma verileri klinik miilakat yontemi ile toplanmuistir. Goldin (1998) kli-
nik miilakat yontemini; problem ¢6zerken 6grencilerin matematiksel davranisla-
rin1 gézlemleme ve bu gézlemlerden 6grencilerin matematiksel anlamalariny, bilgi
semalariny, biligsel diisiince siireglerini ve bu siirecte ortaya ¢ikan duyussal durum-
lar1 hakkinda ¢ikarim yapma olarak tanimlamstir.

Aragtirma verileri 6grencilerin 6grenim diizeyine uygun 2 rutin matematik
problemi araciligiyla toplanmistir. Bu problemlerin se¢iminden 6nce madde havu-
zu olusturulmustur. Matematik problemleri bir sinif 6gretmeni ve iki akademisyen
tarafindan incelenerek uzman goriisii alinmigtir. Olusturulan 13 soruluk madde
havuzunda 5 madde “uygun degil, 6 madde ° uygun”, kalan 2 madde ise “dil
bilgisi agisindan hatali” bulunmustur. Ornegin © Bir Tiiccar 129 litre serbeti 3 litre-
lik siselere doldurmustur. Tiiccar bu siselerin 17’sini sattigina gore elinde kag sise
serbet kalmistir?” sorusu hem MEB (2018) 3. sinif matematik miifredatina uygun
olmadig1 hem de anlam yoéniinden siselerin dolu olup olmadigina iliskin belirsiz-
lik olusturdugu gerekgesiyle arastirmada kullanilmas: uzmanlar tarafindan uygun
goriilmemistir. 3. sinif matematik dersi miifredat kazanimlarina ve &grencilerin
basar1 diizeylerine gére “uygun” olarak degerlendirilen maddelerden 2 tanesi aras-
tirmada kullanilmak tizere rastgele se¢ilmistir. Segilen bu 2 madde pilot uygulama
yapilmak iizere aragtirmaya katilmayan 2 6grenciye uygulanmistir. Uygulama so-
nucunda problemlerden kaynakli herhangi bir hatanin olmadig: tespit edilmistir.
Bu dogrultuda aragtirmada kullanilacak problemler netlik kazanmistir. Bu siireg-
le aragtirmanin gegerliligi ve giivenirligi artirilmaya calisilmistir. Calismada kulla-
nilacak 2 rutin problem sunlardir:

Problem 1: 3 yil arayla dogan iki kardesin kii¢iigii 5 yasindadir. Buna gore kar-
deslerin yaslar1 toplami kagtir?

Problem 2: Bir sinifta 14 sira vardir. Her siraya 2 6grenci oturursa 6 6grenci
ayakta kalmalidir. Buna gore bu sinifta kag 6grenci vardir?

Veri toplama 6ncesinde her 6grencinin velisiyle iletisime gegilmistir. Veri top-
lama i¢in etik kuruldan ve velilerden gerekli izinler alinmistir. Veriler her 6gren-
ciden ayr1 zaman dilimlerinde ve birbirinin ¢oztimlerini gérmeyecekleri sekilde
toplanmustir. Boylece modelleme hatasinin 6niine gegilmeye caligilmigtir. Problem
¢Oztimii sirasinda odada arastirmact ve 6grenci diginda kimse bulunmamistir.
Goriisme ses kaydina alinmistir. Kagit tizerinde yapilan islemler veri olarak kul-
lanilmak tizere toplanmigtir. Aragtirmada yayin etigi geregi 6grencilerin isimleri
gerceginden farkli olacak sekilde degistirilmistir.
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Verilerin Analizi

Klinik goriisme yontemiyle elde edilen veriler Polyanin (1957) problem ¢6zme
basamaklar1 temel alinarak betimsel analiz yontemiyle analiz edilmistir. Betimsel
analiz cesitli veri toplama teknikleri ile elde edilmis verilerin daha 6nceden be-
lirlenmis durumlara goére detayl bir sekilde yorumlanmasini igeren bir nitel veri
analizi taridir (Yildirmm & Simgek 1999).

Arastirmanin Etik izinleri

Aragtirmacilar bu ¢aligmay: yiriitiirken “Yiiksekogretim Kurumlar: Bilimsel
Arastirma ve Yayin Etigi Yonergesi” kapsaminda belirlenen kurallar takip edilmis
ve “Bilimsel Aragtirma ve Yayin Etigine Aykir1 Eylemler” kapsaminda tanimlanan
davranislardan ise uzak durmustur.

Calismada intihal, sahtecilik, ¢arpitma, tekrar yayimn, dilimleme, haksiz
yazarlik gibi etik dis1 davraniglarda bulunulmamigstir. Kullanilan tiim kaynaklar
eksiksiz sekilde belirtilmis, bagkalarinin ¢alismalar: uygun bigimde atif yapilarak
kullanilmistir. Calismada sunulan verilerin dogru, seffaf ve orijinal oldugunu ve
yazarlar arasinda herhangi bir ¢ikar ¢atigmas: bulunmadigini beyan ederiz.

Bu calisma kapsaminda insan katiimcilardan veri toplanmustir. Arastir-
ma, Kahramanmaras Siitgii Imam Universitesi Sosyal ve Begeri Bilimler Bilim-
sel Aragtirma ve Yayimn Etigi Kurulu'ndan asagida tarih ve sayisi belirtilen yaziy-
la onay alinarak gerceklestirilmistir. Arastirma icin velilerden veli onam belgesi,
katilimcilardan ise goniillii katilim belgesi alinarak goniilliiliik esasina uygun sekil-
de veri toplanmustir. Katilimcilarin kimlik bilgileri gizli tutulmus ve veriler sadece
bilimsel amaglarla kullanilmistir.

Etik kurul izin bilgileri: Etik degerlendirmeyi yapan kurul adi1 = Kahraman-
maras Siitcii Imam Universitesi Sosyal ve Beseri Bilimler Bilimsel Arastirma ve
Yaymn Etigi Kurulu

Etik degerlendirme kararinin tarihi = 17.07.2024

Etik Kurul karar numaras1 =327974
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BULGULAR

Bu boliimde 6grencilerin her biriyle yapilan klinik goriismelerden elde edilen

bulgulara yer verilmistir.

Sekil 1'de Cihan'in birinci probleme yonelik ¢6ztimii ve kendisiyle yapilan mii-

lakatin dokiimii yer almaktadir.

Arastirmact: Cihan merhaba. Gordiigiin gibi
burada iki problem var. Birinci problemi okur
musun?

Cihan: 3 y1l arayla dogan iki kardesin kiiguigii
5 yasindadir. Buna gore kardeslerin yaslar

C: 3 yil arayla diyor. Birincisi 5 yagindaymus,
ikincisi de 5’le 3’ii toplarim. Sonra da 8de 5’
toplarim.

A: 8 neyi ifade ediyor?
C: Biiyligiin yagini.

toplami kagtir?
opami Kaghir Sonra da 8 ile 5’1 toplarim.

A:Neden topladin?

C: Kardeslerinin yaslarinin toplami sordugu
i¢in. 13 bulurum.

Arastirmact: Ne anladin? Bu soruda soru
bizden ne istiyor?

C: Bir dakika.

A: Diisiinceni bana sesli olarak ifade et.

A: 13 senin cevabin degil mi? Emin misin?
C: Evet.

C: 3 y1l aralikla hocam iki kardes dogmus,

kiigtigii 5 yasindaymus. Buna gore kardeslerin
yaslar1 toplami kagmus.

A: Bu soruyu nasil ¢ozeriz?

C: 3 yil arayla dedigi i¢in iki kardes de oldugu
igin 6nce kiitigii 5 yaginda. Sonra bundan 3 yil
sonra da yani 5’le 3t topladik, 8 olur. En sonra
8’le 5’ toplarim bulurum.

A: Neden 3 ile 5’i topladin?

Sekil 1. Cihanin birinci probleme yonelik ¢oziimii ve kendisiyle yapilan
miilakatin dokiimii

Cihan soruyu dogru okuyarak sorunun kendisinden ne istedigi hakkinda bil-
gileri dogru bir sekilde aktarmistir. Bu durum Cihan'm problemi anlagilmasi ba-
samaginda bir problem yagamadigini gostermektedir. Ardindan ‘3 yil arayla dedigi
icin iki kardes de oldugu icin once kiigtigii 5 yasinda. Sonra bundan 3 yil sonra da
yani 5’le 3’ii toplariz. 8 ile de 5’i toplayarak cevabi bulurum” ifadeleri ile ¢6zim
icin strateji belirlemistir. Cihan, belirledigi stratejiyi uygulamis ve problemde yer
alan verileri kullanarak dogru bir ¢6ziim gergeklestirmistir. 8 ile 5’i toplayarak 13
cevabini bulmustur. Ancak Cihan sonucun ya da ¢éziim siirecinin dogrulugunu
kontrol etmek amacryla herhangi bir degerlendirme yapmamustir.

Buna gore Cihanmin bu matematik problemini ¢ézme siirecinde Polyanin
(1957) problem ¢6zme agamalarini takip ettigi; problemi anlama, uygun stratejiyi
belirleme, stratejiyi uygulama basamaklarini kullandig1 ancak ¢oziimii ve sonu-
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cun dogrulugunu degerlendirme agamasini kullanmadig belirlenmistir. Bununla
birlikte Cihan problemin ¢6ziimiinde herhangi bir asamada sorun yasamamustir.

Sekil 2'de Cihan'in ikinci probleme yonelik ¢6ziimii ve kendisiyle yapilan miila-

katin dokiimii yer almaktadr.

Arastirmact: Cihan, simdi ikinci probleme
gectik. Her sey yine ayn1 sekilde devam edecek.
Hazirsan baglayalim. Problemi okur musun?

Cihan: Bir sinifta 14 sira vardir her siraya 2
6grenci oturursa 6 6grenci ayakta kalmalidir.
Buna gore bu sinifta kag 6grenci vardur.

A: Ne anladin bu sorudan?

C: 14 sira varmug, her siray1 iki 6grenci oturu-
yormus, 6 6grenci de ayakta kalmis.

Alt1 ayakta kaldiysa 14. 14’le 2’yi mi garpaca-
gim? (diisiiniir) (14x2= 28 bulur)

C: Sinufta 28 kigi varmis hocam.

A: Bu smuftaki 6grenci sayisini nasil buluruz bu
probleme gore?

C: Bunun resimle yapacagim hocam.

Bir smnif gizelim, 14 sira yapalim. (Cizim yapar)
36912 15 sira (15 stra gizince 1 sirayt siler.)
C: Simdi anladim

2,4- 6- 8- 10- 12- 14- 16 -18- 20- 22- 24- 26- 28
A: 28 neyi ifade ediyor?

C: Oturduklar1 6grenci sayisi. 6’y1 da toplayaca-
g1z Ayakta kalan giinkil. (28+6= 34 bulur)

A: 34 kisi Bu sinifta olan 6grenci sayis1 mi?

A: 28 kisi mi varmis sinifta? Emin misin?
C: Evet herhalde galiba 6yle.

A: Istersen soruyu bir daha okuyabilirsin.

C: Evet hocam

C: Haaaa! Bu 28 degil o zaman bence. Kag
6grenci vardir diye soruyor.

A:Nasil ¢ozebiliriz peki?
C: 28 le...

A: Soruyu Istersen bir daha bastan okuyabilir-
sin. (Iginden okur)

C: 28den 6 gikaracagiz ama yanlis sanki.
(22 cevabini bulur)
A: Soru bizden ne istiyor?

C: Sinifta kag 6grenci vardir?

Sekil 2. Cihanin ikinci probleme yonelik ¢oziimii ve kendisiyle yapilan miilakatin
dokiimii

Cihan problemi dogru anlayarak problemin ¢oziimiine iliskin ilk asamada
sorun yaganmanustir. Ancak ¢6ziim strateji olarak 14 ile 2’yi ¢arpacagini ve si-
niftaki 6grencilerin sayisini bulacagini ifade etmistir. Aragtirmacinin “Soruyu ye-
niden okumak ister misin ?” uyarisiyla cevabin 28 olamayacagini, bir yerde eksik
oldugunu fark etmigtir. Cihan problem ¢6ziimiinde strateji belirleme agsamasinda
hata yapmistir. Aragtirmacinin uyarisiyla problemi tekrar okumustur. Okuduktan
sonra ayakta 6 6grencinin kaldigini fark etmigtir. Ardindan sirada oturan 6grenci
sayistyla ayakta kalan 68renci sayisini toplamasi gerekirken ¢ikarmasi gerektigini
ifade etmistir. Burada 6grencinin direkt ¢6ziime ulagsmak istemesinin etkisi go-
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rilmektedir. Bu durum 6grencinin ilk bagta problemi dogru anlasa dahi ¢6zme
stirecinde yanlighiklar yaptigini gostermektedir. Sonrasinda problemi tekrar oku-
dugunda yeniden ¢6ziim stratejisi gelistirmistir ve problemin ¢6ztimiinii “resimle
yapacagini” ifade etmistir. Cihan belirledigi stratejiye uygun ¢izimler ve islemler
yaparak dogru sonuca ulagmigtir. 28 ile 6’y1 toplayip 34 sonucunu bulduktan sonra
sonugtan “emin” oldugunu ifade edip degerlendirme asamasi i¢in problemin so-
nucunu ya da ¢6ztiim siirecinin dogrulugunu kontrol etmek amaciyla herhangi bir
islem yapmamugtir.

Bu bulgulara gore Cihanin matematik problemi ¢ézme siirecinde Polyanin
(1957) problem ¢6zme agamalarini takip ettigi; problemi anlama, uygun stratejiyi
belirleme, stratejiyi uygulama basamaklarini kullandig1 ancak ¢6ziimii ve sonucun
dogrulugunu degerlendirme agamasini kullanmadig1 belirlenmistir. Bununla bir-
likte Cihan strateji belirleme asamasinda hata yapmustir. Bunun ardindan yeniden
¢Ozlime uygun strateji gelistirip problemi dogru bir sekilde ¢ozmiistiir.

Sekil 3’te Haticenin birinci probleme yonelik ¢6ziimii ve kendisiyle yapilan
miilakatin dokiimii yer almaktadir.
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Arastirmaci: Hatice merhaba. Gordugiin gibi bu
kagtta iki problem var. Hazirsan ilk problemden
baglayalim.

Arastirmact: Soruyu bana digindan oku.

Hatice: 3 yil arayla dogan iki kardesin kiigiigii 5
yasindadir. Buna gore kardeslerin yaslar1 toplami
kagtir.

A: Sorudan ne anladin 6ncelikle?

H: Sorudan 3 yil arayla dogan iki kardesin kiigigii 5
yasinda oldugunu, iki kardes oldugunu ve kardesle-
rin yaglar1 toplamini soruyor.

A: Nasil ¢ozeriz bu soruyu?

H: (Diisiiniir) Hocam toplayacak miy1z?

Cikarma gibi de diisiiniiyorum toplama da.

A: Bu soruyu 6zel bu soruyu nasil ¢ozerim diye bir
diigtincen var m1? (Sessiz kalir)

A:Istersen bir daha oku soruyu.

A: Bu sorunun bizden istedigi sey neydi?

H: Kardeglerin yaslar1 toplamu.

A:Nasil buluruz kardeslerin yaslar1 toplamini?
(soruyu okur). Nasil bulacagina iliskin bir fikrin
var mi?

H: Aklimdan bir ara s6yle gegti. 1. y1l bir kardes
dogmus, simdi 8 yasinda olabilir belki.

A: Bir kardes simdi 8 yasinda m1 diyorsun?

H: Bilmiyorum.

A: Nasil buldun 8i? H: Oyle.

A: 3 yil arayla dogmak ne demek?

H: Yani ara ara 3 yil ara var.

A: Bu soruya bakarsak 3 yil arayla dogmak sence
neyi ifade ediyor?

A: Peki burada kiigiik kardes kag yasindaydi?

H: 5.

A: Peki kiigiik kardes yasinda bir de biiyiik kardes
var diyebilir miyiz?

H: Evet.

A: Bu bityiik kardesi nasil buluruz yasini?
(Diisiiniir)

A: Kag yil arayla dogmus bunlar?

H:3.

A: Peki 6nce biiyiik kardes mi dogar kiigiik kardes
mi?

H:5ile 3’ti toplarsam ne olur?

A: Ne olur 5’le 3’ti toplarsan? Neyi bulmus olursun?
H: 8 yaginda.

A: Ne 8 yaginda?

H: Bityiik kardes.

A: Istersen islemi yap. (Islemi yapar.)

A: Bunu yaparak neyi bulmus olduk?

H: Biiyiik kardesin yagini.

A: Soru bitti mi peki boyle. Soru bizden ne
istiyordu?

H: 2 kardesin 3 y1l arayla dogmasini.
A:Kardegslerinin yaslarini biliyor muyuz?

H: Evet en kiigiik kardes 5 yasinda.

A:Peki ne yapmamiz lazim burada?

H: 5’ten 2’yi gikardik. Olmayacak.

A: Kiigiik kardes 5 yaginda degil mi? Bundan sonra ne
yapabiliriz?

H: 2 ile toplarsak?

A: Kag kardes vard1 bu soruda?

H: Iki kardes

A: Hangisinin yag1 52

H: En kigiik

A: O zaman biyiigiin yas: kag olabilir?

H: 7 olabilir.

A: Nasil buldun 7’yi?

H: 5’te 2’yi topladim.

A: 3 yil ara dedigi sey ne olabilir sence?

H: Birinci y1l birisi de dogsa, biri 6biir sene hi¢ olmaz.
Tam tigiincii yilda digeri dogar.

A: Bir kardes 3 yagindayken digeri dogmus mu olur?
A: Bu mantikla diger kardesin yagini bulabilir miyiz?
(diigiiniir.)

A: peki seninle kardesin arasinda kag yas var? H: 2
A: Bu 2 y1l arayla dogdugunuz anlamia mu gelir?
H: Hayir A: Gelmez mi? (Diisiiniir)

A: Sen dogduktan 2 yil sonra kardesin dogmus olmuyor
mu?

H: Emin degilim.

H: Aaaaa! (8 art1 5 islemini yapar)

A: Niye onlari topladin?

H: Toplamini soruyor.

A: Neyin toplamu kagtir diyor?

H: Kardeglerin yaglar1 toplamu kagtir diyor.

A: Onlarin yaglarin toplamaktan kardeglerin yaslar1
toplamini mi1 buluruz?

H: Evet.

A: Yap bakalim. (Once yanhs toplar.)

A: Cevap o mu? (Diizeltir 13 bulur)

A: Kag buldun sonucu?

H:13.

A: 13 neyi ifade ediyor?

H: Iki kardesin yaslar1 toplamini.

A: Sonucundan emin misin?

H: Evet.

Sekil 3. Haticenin birinci probleme yonelik ¢oziimii ve kendisiyle yapilan miilakatin dokiimii
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Problemi anlama basamaginda Hatice'nin problemi dogru okudugu ve dogru
anladig1 gozlenmistir. Bu problemi nasil ¢ozeriz sorusuna “hocam toplayacak mi-
yi1z? Cikarma gibi de diisiiniiyorum toplama da” iftadeleriyle probleme iligkin veriler
arasinda iligki kuramadig1 soylenebilir. Ardindan aragtirmacinin soruyu tekrar-
dan okumasini istemesiyle problemi tekrar okuyan Hatice, problemin kendisinden
“kardeslerinin yaslari toplamini istedigini” aktarmustir. Arastirmact “bu problemi
nasil ¢ozeriz” diye sordugunda Haticeden © bir yil bir kardes dogmus simdi 8 yasinda
olabilir belki” cevabini almistir. Bu durum okuma esnasinda 6nemli yerlerin anla-
silmadigini, okudugunu organize edemedigini ve veriler arasinda iligkileri anlam-
landiramadigini gostermektedir. Arastirmacinin °3 yil arayla dogmak ne demek?”
sorusuna Hatice ‘ara ara 3 yil ara var” cevabi vermistir. Buna gore, problemde yer
alan “ara” kelimesinin ne anlamda kullanildigini bilmedigini séyleyebiliriz. Iler-
leyen siirecte kiigiik ve biiyiik kardes arasindaki farki Ik anda anlayamamuistir.
Kiigiik kardesim 5 yasinda oldugunu bilmesine ragmen “diger kardesin 5ten 2 ¢i-
kartarak bulunabilecegini” ifade etmistir. Burada strateji gelistirme basamaginda
yanlis strateji sectigini sOyleyebiliriz. Ayrica problemde iki degil “Ui¢ yil arayla”
ifadesi yer aldig1 icin okudugunu anlama kisminda da araya farkli konusmalarin
girmesi ile beraber problemi anlamada zorluk yasadig diisiintilmistiir. Arastir-
macinin probleme iliskin sorulari ile beraber siire¢ devam etmistir. Aragtirmaci
“Kiigiik kardes 5 yasinda degil mi? Bundan sonra ne yapabiliriz?” sorusuna Hatice
“2 ile toplarsak” cevabini vermistir. Hatice, problemde iki kardes yer aldig1 i¢in
2 ile toplayarak biiyiik kardesin yasinin bulunacagini diistinmektedir. Bu arada
5 ile 2’yi toplayarak 7 elde etmigtir. Bu sonucun biliyiik kardesinin yag1 oldugunu
belirtmistir. Bu durum yanlis strateji secimi yapildiginda stratejinin uygulanmasi
ne kadar dogru olursa olsun, yanlis sonuca ulasilacagini ve strateji se¢iminin 6ne-
mini gostermektedir. Arastirmaci Hatice’ye © Kardesimle aranda kag yas var?” diye
sormugtur. “Tki” cevabina veren Hatice, ayn1 zamanda aragtirmacinin *’ bu iki yil
arayla dogdugunuz anlamima mi geliyor?” sorusuna “hayir gelmez” cevabi vererek
celiskiye diigmistiir. Hatice “arayla” kelimesinin anlamini bilmemektedir. Bu du-
rum bize problem ¢oziimiinde problemin anlagilmasi i¢cin 6grencinin kelime da-
garciginin genis olmasi gerekliligini gostermektedir. Aragtirmacinin © 6nce biiyiik
kardes mi dogar kii¢iik kardes mi?” sorusuna Hatice, © 5 ile 3ii toplarsam ne olur?”
diye kargilik vermistir. Ardindan 3 y1l arayla dogruluklarini da ifade eden Hatice,
8 cevabini bularak bityiik kardesin 8 yasinda oldugunu bulmustur. Bu noktada
problemin tamamlandigini zannederek kalemi birakmistir. Ancak aragtirmacinin
yonlendirmesi ile beraber 8+5 islemini yapmistir. Nedeni soruldugunda “kardes-
lerin yaglarinin toplaminin soruldugunu” ifade etmistir. Toplama islemini yaparken
once yanlis islem yapsa da hemen kendi kendine dogru cevabi bulmustur. En so-
nunda ‘sonucundan emin oldugunu” ifade ederek ¢6ztimi sonlandirmigtir.

Bu bulgulara gore Hatice'nin matematik problemi ¢6zme siirecinde Polyanin
(1957) problem ¢6zme asamalarin: takip etmedigi; problemi anlama, uygun stra-
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tejiyi belirleme, stratejiyi uygulama ve ¢oziimiin ve sonucun dogrulugunu deger-
lendirme asamalarini kullanmadig1 belirlenmistir. Bununla birlikte Haticenin
problem ¢oziimiiniin her asamasinda ¢6ziime uygun olmayan islemler yapmuistir.
Ozellikle problemin anlagilmasi asamasinda, problemde yer alan verilerin ne igin,
nerede ve ne zaman kullanilacagina iligkin bir diisiince olusmadigindan problem
¢oztimiiniin diger asamalarinda da bu eksiklik 6n plana ¢ikmistir. Ayrica prob-
lemde yer alan gtinliik ifadelerin 6grenci tarafindan anlagilmamas: da problem
¢6ztimiinil zorlagtirmistir. Haticenin problemin ¢6ziim siirecinde yaptigi uygun
olmayan islemlerin ardindan aragtirmacinin yardimi ve yonlendirmesiyle birlikte
yeniden ¢oziime uygun strateji gelistirip problemi dogru bir sekilde ¢6zmiistiir.

Sekil 4’te Hatice'nin ikinci probleme yonelik ¢6ztimii ve kendisiyle yapilan mii-
lakatin dokiimii yer almaktadir.

Arastirmact: Hatice, simdi ikinci probleme A: Nasil istersen oyle yap. (14 stra sekli gizer)
gegtik. Her sey yine ayni sekilde devam edecek.

A: Neden bunu yaptin?
Hazirsan baglayalim. Problemi okur musun?

. ) H: Béylece 28 6grenci oldu. 6’s1 da ayakta kal-
Hatice: Bir sinifta 14 sira vardir. Her sirada 2 mis. 29, 30, 31, 32, 33, 34. 34 6grenci varmus.
6grenci oturursa 6 6grenci ayakta kalmaktadir. .
B R iy . 2 A: 34’1 nasil buldun?
una gére bu sinifta kag 6grenci vardir? i
H: Once bu sirayi gizerek tizerine 2 tane ¢izgi
¢izdim. Bu ¢izgileri ikiser ritmik sayma ile
saydim. Sonra 6 ekledim.

Arastirmact: Ne anladin bu sorudan?

H: Bundan 14 sira oldugunu anladim. Sonra

her siraya 2 6grenci oturdugunu anladim ve 6
tane 6grencinin ayakta kaldigini anladim. Bu
sinifta kag 6grenci oldugunu soruyor. H: Evet

A: Emin misin yani sorunun dogru olduguna?

A: Bu soruyu nasil ¢ozeriz? e s S s
H: Once ben bunu sdyle yapiyordum. Sekil =

2%
3
gizerek yapryordum. e

Sekil 4. Hatice'nin ikinci probleme yonelik ¢oziimii ve kendisiyle yapilan miilakatin
dokiimii

Hatice problemi dogru okuyarak bu problemi nasil ¢oziilecegine iliskin olarak
da “gecmiste sekil cizme stratejisini kullanarak ¢ozdiigiinii” ifade ederek problemin
¢oztimiine iligkin strateji belirlemistir. Ardindan kullanacag stratejiyi uygulamaya
dokmiigtiir. Problem icerisinde yer alan 14 siray1 sekil ¢izerek gostermigtir. Her
siraya 2 6grencinin oturdugunu, bu nedenle her siranin tizerine iki ¢izgi atmistir.
Cizdigi cizgileri sayarak sirada oturan 6grencilerin sayisini 28 bulmustur.  Ar-
dindan 6 égrencinin de ayakta kaldigini” ifade ederek 28’in tizerine 6 saymustir.
Burada tizerine sayima stratejisini kullandig1 gozlemlenmistir. 34 6grenci olarak
sonucu buldugunu ifade etmistir. Problemin sonucundan emin olup olmadig sorul-
dugunda *eminim” diyerek problemin ¢6ztimiinti tamamlamustir.
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Bu bulgulara gore Hatice'nin matematik problemi ¢6zme siirecinde Polyanin
(1957) problem ¢6zme agamalarini takip ettigi; problemi anlama, uygun stratejiyi
belirleme, stratejiyi uygulama basamaklarini kullandig1 ancak ¢6ziimii ve sonucun
dogrulugunu kontrol etmek amaciyla degerlendirme agamasini kullanmadig be-
lirlenmistir. Bununla birlikte Hatice’nin problemin ¢6ziimiiniin herhangi bir asa-

masinda sorun yagamadig1 gortilmiistiir.

Sekil 5’te Semanur’un birinci probleme yo6nelik ¢6ziimii ve kendisiyle yapilan

miilakatin dokiimii yer almaktadir.

Aragtirmaci: Semanur merhaba. Gordiigiin
gibi bu kagitta iki problem var. Hazirsan ilk
problemden baglayalim. Bana problemi okur
musun?

Semanur: 3 yil arayla dogan iki kardesin
kii¢tigti 5 yagindadir. Buna gore bu kardeslerin
yaslar1 toplami kagtir?

Arastirmact: Ne anladin bu sorudan?
S: (Diisiiniir) Toplama m1?

A: Ne toplamasi? (Diisiiniir)

A: Burada neyi bulmamizi istiyor?

S: Yaslarini.

A: Neyin yaglarini?

S: Kardeglerin.

A: Istersen bir daha oku. (Iginden okur.) Ne
yapmamiz lazim?

S: Kardesinin kag yas oldugunu bulacagiz.
Burada toplama islemi yapmam lazim.

A: Tamam bir yap nasil yapryorsun bakalim.
(Iginden okur)
A: Nasil ¢ozeriz bu soruyu? (Diigiiniir)

A: Soruyu anladin m1? Istersen bir daha oku
soruyu? Ilk cimleyi oku bana istersen?

S: 3 yil arayla dogan iki kardesin kii¢igi 5
yasindadir.

A: Burada kag kardes var?

S:5

A: Bes kardes mi var?

S: Hayur iki kardes var.

A: Baska ne anladik burada? (Iginden okur)
S: Iki. (Soruyu okur)

A: Kardeglerin yaglarina biliyor muyuz? Yoksa
higbirinin yagini bilmiyor muyuz?

S: Yok birinin yagini biliyoruz 5 yaginda. Diger
kardesin kag yaginda oldugunu bulacagz.

A: Peki diger kardesin yasini nasil buluruz?
(Soruyu okur)

A: Sekil cizebiliriz.

S: Nasil yani?

A: Mesela bir kardesi karede gosterebilir kare
¢izerek bu birinci gocuk diye gosterebilirsin
sekil ¢izmeyi biliyorsan.

S: Kare ¢izecegim degil mi?

A: Istedigini gizebilirsin. (Tki farkl kare sekli
cizer)

A:Bu (sekli kiigiik olan kare) hangi kardeg?

S: Kiiciigii.

A: Buna kiigiik kardes diyebilir miyiz?

S: Evet. Buna kiigiik kardes yazayim.

A: Kag yaginda bu kiigiik kardes?

S: 5. Karenin altina 5 mi yazacagim.

A: Sen bilirsin, belirtmek istiyorsan belirt.

S: 5 yagindaydi yazayim. (karenin altina 5
yazar)

A: Bundan sonra ne yapacagiz?

S: Ondan sonra da diger kardesin yasini1 bulma-
ya ¢alisacagiz

A: Nasil bulacagiz?

S: Toplama iglemi yapacagiz. (Soruyu okur)

A: $imdi ne yapmay1 planliyorsun?

A: Kag kardes vardi burada?
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A: Bu (sekli biiyiik olan kare) hangi kardes?
A: Bundan bagka kardesi var m1?
S: Var.

A: O zaman biz suna (sekli biiyiik olan kare) ne
deriz?

S: Biiyiik. O zaman 5 ile yok 3 ile...(Soruyu
okur)

A: Burada kag tane kardes var?

S: Iki.

A: Birinci kardesin yasin1 biliyor muyuz?

S: Biliyoruz 5.

A: Tkinci kardesin yasint m1 bulmamiz lazim?
S: Evet. A: Nasil buluruz peki?

S: 3ile.

A: Kag y1l araya dogmus bunlar?

S: 3 yil arayla.

A: 3 yil arayla dogmak ne demek ne demek
sence?

(Diisiiniir)

A: Ara ne demek? S: Ara sey... Neydi?

A: Peki surada kalem ve telefon var degil mi?
S: Evet

A: Kalemi kardes telefonu da biiyiik kardes
olarak distiniirsek ikisinin arasi kagmig?

S: 3 mii?

A: Kareyi gostererek bu neyi temsil ediyor?
S: Kiiiigil.

A: Kiigtigti kag yaginda?

S:5

A: Digeri? (sekli biiyiik olan kare)

S: Onu da bilmiyoruz.

A: Nasil buluruz?

S: Toplama iglemiyle mi?

A: Ne ile neyi toplayacaksin?

S: 3ile.

A:Arahig ne kadarmig? S: 3

A: Kiigiik kardes kag yagindaymisg? ~ S: 5.
A: O zaman biiyiik kardes kag yasinda olur?
S: 3’le besi toplarsak.

A: 3 ile 5'i toplarsan neyi bulmus olursun? S: 8

A: Iste bu 8 neyi ifade ediyor? S: Yasini.

A: Neyin yagin1?

S: Biiyiik kardesin yasini. (§ekli biiyiik olan
karenin altina 8 yazar)

S: $imdi 8’le 2’yi mi ey yapacagim?

A: Bundan sonra ne yapacagiz?

S: Cikartma. A: Cikartma mi?

S: Yok toplama

A: Neden toplama? (Diisiiniir.)

A: Istersen soruyu bir daha oku. (soruyu okur)
A: Sonra bizden ne istiyor?

S: Yasin1 bulacagiz.

A: En sonunda soru bizden ne istiyor?

S: Toplamu kagtir diyor.

A: Neyin toplami kagtir?

S: Sorunun mu?

A: Ciimleyi okursan orada yaziyor zaten. (okur)
S: Kardeglerin yaslar1 toplami kagtir?

A: Ne yapacagiz peki?

S: 8 ile 5’1 toplayacagim.

A: Neden?

S: Yagini bulmak igin

A: Neyin yagin1?

S: Kardeslerin yaslarina bulmak igin.

A: Yani kardeslerin yasin1 bulmak igin kiigitk
kardesiyle biiyiik kardesinin yagini toplayacagim
diyorsun? (toplama islemi yapar)

S:13

A:13 neyi temsil ediyor?

S: Toplaminu.

A: Neyin toplamini?

S: Kardeslerin yaslar1 toplamini.

Sekil 5. Semanurun birinci probleme yonelik ¢oziimii ve kendisiyle yapilan
miilakatin dékiimii
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Semanur problemi sesli olarak dogru bir sekilde okumustur. Bu problemden
ne anladig1 soruldugunda “toplama® cevabini vererek birazcik diistinmiistiir. Ar-
dindan “burada neyi bulmamizi istiyor?” sorusuna ° kardeslerin yaglarini” cevabini
vermistir. Bu cevaplarla bir belirsizlik yasadig1 aragtirmaci tarafindan hissedilip
problemin yeniden okunmasi tavsiye edilmistir. Problemi tekrar okuyan Semanur,
“kardesin kag yas oldugunu bulacagiz, burada toplama islemi yapmam lazim” ceva-
bini vermistir. Bu ifade bize Semanur’un okudugunu anlamada, organize etmeden
ve veliler arasindaki iliskileri anlamlandirmada problem yasadigini gostermektedir.
Daha sonra Semanur’a birka¢ defa daha problemi okumasi tavsiye edilmistir. Tek-
rardan problemde 5 kardesin oldugunu” ifade eden Semanur’a arastirmaci tarafin-
dan © istersen sekil ¢izerek bu soruyu ¢ozebilirsin” Onerisi yapilmistir. Bu Oneriyle
kare seklini ¢izen Semanur birinci kardesin (karenin) altina 5 yasinda oldugunu
belirtmistir. Ardindan biiyiik bir kare ¢izip bu karenin biiyiik kardese ait oldugunu
sOylemistir. Ancak biiyiik kardesin yasinin nasil bulunacagina iligkin hatali fikirler
ortaya koydugu gortilmiistir. Ayrica °3 yil arayla dogdugu ifadesini” zihninde an-
lamlandiramadi@ fark edilmigtir. Aragtirmaci tarafindan farkl bir 6rnekle ara”
kelimesinin ne anlama geldigi ifade edilmistir. Sonrasinda “5 ile 3%ii toplayarak 8
sonucunun biiyiik kardesin yasini temsil ettigini” ifade etmigtir. Problemde yer alan
“iki kardesin yaslari toplami kagctir?” sorusuna nasil cevap verilecegini iliskin soru
soruldugunda “ ¢ikarma yaparak” cevabini vermistir. Bu durum Semanur’un ve-
riler arasindaki iliskiyi anlamlandiramadigini géstermektedir. Daha sonra soru-
yu tekrar okuyarak problemin sonunda ne istendiginin farkina varmistir. 8 ile 5’
toplayarak 13 cevabini bulmustur. En sonunda “13 cevabinn iki kardesin yaslari
toplami oldugunu” ifade ederek problemin ¢6ziimiinti tamamlamustir.

Bu bulgulara gore Semanur’un matematik problemi ¢ézme siirecinde Polyanin
(1957) problem ¢6zme asamalarin: takip etmedigi; problemi anlama, uygun stra-
tejiyi belirleme, stratejiyi uygulama ve ¢6ztimiin ve sonucun dogrulugunu deger-
lendirme agamalarini kullanmadig1 belirlenmistir. Bununla birlikte Semanur’un
problem ¢oziimiiniin her agamasinda ¢6ztime uygun olmayan ifadeler kullanmis-
tir. Ozellikle problemin anlagilmasi agamasinda, problemde yer alan ifadelerin an-
lasilmamasi ve verilerin nasil kullanilacagina iliskin bir diistince olusmamasi prob-
lem ¢6ztimiiniin diger asamalarinda da bu sorun 6n plana ¢ikmigtir. Semanur’un
problemin ¢oziim siirecinde kullandig1 yanlis ifadeler ve yaptig1 uygun olmayan
islemlerin ardindan aragtirmacinin yardimi ve yonlendirmesiyle birlikte yeniden
¢Ozlime uygun strateji gelistirip problemi dogru bir sekilde ¢ozmiistiir.

Sekil 6‘da Semanur’un ikinci probleme yonelik ¢6ziimii ve kendisiyle yapilan
miilakatin dokiimii yer almaktadir.
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Semanur: Bir sinifta 14 sira vardir. Her siraya 2
6grenci oturursa art1 6 6grenci ayakta kalmak-
tadir. Buna gore bu Sinifta kag 6grenci vardir?

S: 14 ile 16’y1 m1 toplayacagim?
Arastirmact: 16 mi1?

S:2.

S: 14 ile 2’yi toplayacagim.

A: Bu sorudan ne anladin?

S: Bu sinifta kag kisi oldugunu bulacagiz.

A: Peki nasil bulacagiz bu sinifta kag kisi
oldugunu?

(soruyu okur)

S: 14’le 6nce 2’yi mi toplayacagim?
A: Neden toplanir?

S: Oturuyor fazladan da 6grenci kaliyor.
A:Kag tane sira var?

S:14.

A: Her siraya 6grenci oturuyor mu?
S: Evet.

A: Kag kisi oturuyor?

S:2.

A: Bu siraya oturanlar nasil buluruz?
S: Toplama islemi ile bulacagiz.

A: Nasil Toplama iglemini buluruz? (soruyu
okur)

S: 14’le 2 yi mi toplayacagim?
A: 14 ile 2 toplarsam oturan 6grenci sayisini mi
bulurum diyorsun?

S: Daha bulamam. 14’le 2’yi toplarim 16 bulu-
rum, sonra da 6’y1 eklerim 6yle bulurum.

A: Peki goyle diistin. Sinifta 2 tane sira var. Her
siraya kag 6grenci oturuyor?

S:2.

A: Bu iki siraya toplam kag 6grenci oturur
sence?

S: 4.

A: Peki 3 sira olursa?
S: 6.

A: 4 sira olursa?

S: 8.

S: Kag kisi oldugunu bulmak i¢in geride o
saytyla da 6y1 toplayacagim.

A: Oyle yaparsak bulur muyuz?

S: Bulur muyuz? (diisiiniir)

A: Sinifta kag tane sira var?

S: 14 sira.

A: Her siraya kag kisi oturuyor?

S: Her sirada iki 6grenci oturuyor. 14 ile 2’yi mi
toplayacagim? 14 ile 6’y1 toplayacagim. (soruyu
okur)

A: Nasil ¢ozeriz bu soruyu?

S: Bu soruyu toplayacagim. (soruyu okur)

Kag 6grenci oldugunu bulacagim. (soruyu
okur)

A: Tiim siralara 6grenci oturuyor mu sence?
A: Peki 14 sira olursa bu say1 nasil buluruz?
S: Aaaaal 14’le 2’yi ¢arpacagim. (¢arpma islemi
yapar)

S: i1k 6nce 2’yle 1'i mi garpacagim?

A: Bildigin sekli ile ¢arpma islemini yapar
misin?

Dogru yaptin.

S: Bitti mi?

A: Hayir garpma islemini dogru yaptin.

S: Geriye de 28 ile 6’y1 m1 toplayacagim?
(diisiiniir)

A: Ne isine yarayacak 28 ile 6’y1 toplamak?
S: Siniftaki 6grenci sayisini bulurum.

A: Yap bakalim. (toplama islemi yapar)

S: 34.

A: 34 neyi temsil ediyor?

S: Siniftaki 6grenci sayisini.

A: Problemin ¢6ziimiinii tamamladin mi?
S: Evet.

Sekil 6. Sermanur’un ikinci probleme yonelik ¢oziimii ve kendisiyle yapilan
miilakatin dokiimii
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Aragtirmaci tarafindan Semanur’a problemi okumasi sdylenmis ve neler yap-
mas1 gerektigi soruldugunda da “14 ile 16’y1 toplayacagim” ifadesini kullanmustir.
Burada soruyu anlama basamaginda hem verileri dogru yorumlayamadigi hem
de problemin kendisinden ne istedigini anlamadigini soyleyebiliriz. Ardindan
tekrar “ne anladigi” soruldugunda “Bu smifta kag kisi oldugunu bulacagiz” ceva-
bini vererek problemi anladigini goriilmektedir. Ancak strateji olarak 6grencinin
neler yapilabilecegi incelendiginde 6grenci tarafindan sorunun gergek manada
anlagilmadig belirlenmistir. Sadece sayisal verilerle islem yaparak sonuca ulaga-
cagini zannetmektedir. Boylelikle 6grencinin probleminin igerisinde yer alan ola-
y1 gormezden gelerek sadece sayisal verilere yonelik problem ile iliskisiz ifadeler
kullandigini gostermektedir. Bu durum problemi anlama basamaginin problemin
¢6ziimil i¢cin 6nemini ortaya koymaktadir. Aragtirmacinin tekrardan neler yapma-
s1 gerektigi sorularina Semanur’un ayni sekilde ¢oziime yonelik olmayan cevaplar
verdigi goriilmektedir. Semanur soruyu birkag defa daha okumasina ragmen prob-
lemin uygun ¢6ziimil i¢in herhangi bir strateji gelistirmemistir. Ardindan arastir-
macini yardimlar: ve ¢oziime yonelik sorulari ile siire¢ devam etmistir. Arastir-
macinin yardimiyla 14 sirada 28 6grenci bulan Semanur ¢éziimiin burada bittigini
distinmiistiir. Soruyu tekrar okudugunda problemin birden farkli bir durumun
sonucunu istedigi Semanur tarafindan anlagilmistir. Ardindan 28 ve 6’y1 toplaya-
rak 34 sonucuna ulagmigtir. 34’tin problemin sonucu oldugunu diisinen Semanur
herhangi bir degerlendirme yapmayarak sonucun dogru oldugunu ifade etmistir.

Bu bulgulara gore Semanur’un matematik problemi ¢ézme siirecinde Polyanin
(1957) problem ¢6zme asamalarin: takip etmedigi; problemi anlama, uygun stra-
tejiyi belirleme, stratejiyi uygulama ve ¢6ziimiin ve sonucun dogrulugunu deger-
lendirme agamalarini kullanmadig1 belirlenmistir. Bununla birlikte Semanur’un
problem ¢oziimiiniin her asamasinda ¢oziime uygun olmayan ifadeler kullanarak
problem ¢dziimiinii gerceklegtirememistir. Ozellikle problemin anlagilmasi agama-
sinda, problemde yer alan verilerin kullanimina iliskin bir uygun bir fikir belirtil-
mediginden problem ¢éziimiiniin diger asamalarinda da bu belirsizlik 6n plana
¢ikmustir. Ayni zamanda problemin sonunda yer alan ifadenin unutulmasi proble-
min ¢6ztimiiniin yarida kalmasina neden olmustur. Semanur’un problemin ¢6ziim
stirecinde kullandig1 uygun olmayan ifadelerin ardindan arastirmacinin yardimi
ve yonlendirmesiyle birlikte yeniden ¢oziime uygun strateji gelistirip problemi
dogru bir sekilde ¢cozmiistiir.

SONUC VE TARTISMA

Aragtirma bulgularina gore, katilimcilarin ticti de problemleri kendi ciimle-
leriyle ifade edebilmistir. Ancak 6grencilerin, problemi okurken énemli yerlerin
altin1 ¢izme, daire icine alma, verilenleri not alma gibi stratejileri kullanmadig:
gorilmustiir. Yapilan caligmada matematik basarist “cok iyi” olan 6grenci her iki
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problemde de ¢oziim asamalarini takip etmistir. Matematik basarisi “iyi” olan 6g-
renci bir problemde ¢6ziim agamalarini takip ederken matematik basarisi “yeterli”
olan 6grenci ise her iki problemde de problem ¢6zme asamalarini takip edeme-
mistir. Celebioglu (2009) problem ¢6zme stratejilerinin kullaniminin problem ¢6z-
meye yardimci olacagini ifade etmistir. Bu nedenle matematik problemi ¢6zmede
bir siire¢ takip etmek problem ¢oziimiinde sonuca ulagsmada kritik 6neme sahip
oldugu soylenebilir.

Matematik basaris1 “cok iyi” olan Cihan’in, matematik problemleri ¢ézme sii-
recinde her iki problemde de Polyanin (1957) problem ¢6zme agamalarini takip
ettigi; problemi anlama, uygun stratejiyi belirleme, stratejiyi uygulama basamak-
larmn: kullandig1 ancak ¢6ziimii ve sonucun dogrulugunu degerlendirme agamasi-
n1 kullanmadig1 soylenebilir. Matematik bagarist “iyi” olan Hatice’nin ise ilk ma-
tematik problemi ¢6zme siirecinde Polyanin (1957) problem ¢6zme asamalarini
takip etmedigi; problemi anlama, uygun stratejiyi belirleme, stratejiyi uygulama
ve ¢Oziimiin ve sonucun dogrulugunu degerlendirme asamalarini kullanmadigy;
ikinci problemde ise degerlendirme agamasi digindaki asamalar1 kullandig1 goz-
lemlenmistir. Matematik basaris1 “yeterli” olan Semanur’un ise her iki matematik
problemi ¢ozme siirecinde Polyanin (1957) problem ¢6zme asamalarini takip et-
medigi; problemi anlama, uygun stratejiyi belirleme, stratejiyi uygulama ve ¢ozii-
miin ve sonucun dogrulugunu degerlendirme agamalarini kullanmadig: soylene-
bilir. Bu sonuglara paralel olarak Yanbiyik et al’m (2024) 4. siniflar iizerine yaptig1
calismada da; “yitksek” matematiksel bagariya sahip 6grencilerin problem ¢6zme
basamaklarmin tamamini gergeklestirdikleri, “orta” diizeyde basarili olanlarin bu
basamaklarr eksik olarak yaptiklari ancak “diisiik” diizeyde basarili 6grencilerden
birinin de problem ¢6zme basamaklarinin tamamini gergeklestirdigi sonucuna
ulagilmistir. Umurbek ve Ozsoy (2020) 7. simiflarla yaptiklar: ¢alismada égrenci-
lerin problem ¢6zme adimlarini kullanma egilimlerinin diisiik oldugunu, 6zellikle
plan yapma agsamasini gerceklestirmeden uygulama asamasina gectiklerini ifade
etmiglerdir. Stizer (2021) ise ilkokul 6grencilerinin rutin problemlerde en ¢ok ha-
tanin degerlendirme asamasinda yaptiklarini ifade ederek yapilan ¢alismanin bul-
gularini destekler nitelikte bir sonuca ulasmustir. Bu ¢aligmalar dikkate alindiginda
matematik basaris1 “gok iyi” olan 6grencilerin problem ¢6zme etkinlikleri sirasin-
da genellikle degerlendirme asamas: disindaki problem ¢6zme asamalarini (prob-
lemi anlama, plan yapma ve plani uygulama) kullandiklar1 sdylenebilir. Matematik
bagaris1 “yeterli” olan 6grencilerin ise problem ¢6zme asamalarini izlemedikleri
soylenebilir. Bu durum problem ¢6zme agamalarinin takip edilmesinin matema-
tik basarisi tizerinde etkili olabilecegine isaret edebilir. Oztiirk (2021) égrencilerin
matematik dersinde yaptiklari yanliglarin problemi dogru okuyamamasindan kay-
naklandigini belirtirken, Memnun ve Ilksen Kanbur (2020), ilkokul 3. sinif ogren-
cileri ile yaptiklar: ¢aligmada okudugunu anlama diizeyi yiiksek 6grencilerin de
¢oztimiin kontrol edilmesi asamasinda sorun yasadiklarini belirtmistir. Ataman
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(2018) ise ogrencilerin iyi problem ¢oziicti olmalari i¢in plan yapma agamasinda
kendilerini gelistirmesi gerektigini vurgulamistir. Ozsoy’un da (2005) yaptig1 ¢a-
lismada matematik basarisi ile problem ¢6zme becerisi arasinda anlamli ve pozi-
tif yonde bir iligski oldugunu ortaya koymustur. Matematik basarist “yeterli” olan
ogrencilerin yaninda “cok iyi ve iyi” matematik bagarisina sahip 6grencilerin de
degerlendirme basamagini atlamalar1 dikkat ¢ekicidir. Oysa degerlendirme basa-
magy, 6grencilerin problemi nasil ¢ozme siireglerini gozden gecirmelerine ve islem
hatalar1 yapip yapmadiklarina iliskin kontroller yapmalarina imkan saglar. Bu ne-
denle 6grencilerin bu basamag: atlamalar1 6nemli bir eksiklik olarak goriilebilir.

Problem ¢6ziimiinde 6grencilerin hangi asamalarda sorun yagadiklaria bakti-
gimizda matematik basarisi “gok iyi” olan Cihan ilk problemde sorun yasamazken
ikinci problemde strateji belirleme asamasinda sorun yagsamistir. Aklina gelen ilk
¢Ozlimii uygulamaya dokerek hata yapan bu 6grenci daha sonra problemi yeni-
den okuyarak dogru strateji segmis ve dogru sonuca ulagmistir. Matematik basarisi
“iyi” olan Hatice ise ilk problemde sorunlar yasamistir. Problem ¢6ztimiiniin her
asamasinda ¢oziime uygun olmayan islemler yapmistir. Ozellikle problemin an-
lasilmas: agamasinda, problemde yer alan verilerin ne igin, nerede ve ne zaman
kullanilacagina iliskin bir distince olusmadigindan problem ¢éziimiintin diger
asamalarinda da bu eksiklik 6n plana ¢ikmistir. Ayrica problemde yer alan giinlitk
ifadelerin 6grenci tarafindan anlagilmamasi da problem ¢éziimiinde sorun yasa-
masina neden olmustur. Arsala (2009) gore, basarili problem ¢oziiciiler proble-
min matematiksel yapisini dogru bir sekilde ifade edebilirler ve farkl: stratejiler
kullanarak ¢6ziime ulasirlar. Hatice'nin problemin ¢oziim siirecinde uygun ol-
mayan stratejiler kullaniminin ardindan arastirmacinin yardimi ve yénlendirme-
siyle birlikte yeniden ¢oziime uygun strateji gelistirip problemi dogru bir sekilde
¢ozmiigtiir. Ogrencilerin bir problemi nasil tanimladiklarini belirlemek, anlamak
ve var olan bilgilerini degerlendirmek problem ¢6ziimiine katk: saglayarak etkili
¢oztimlere ulasilabilmektedir (Kiikey, 2018). Bu nedenle 6grencilerin problem-
den ne anladig1 ve ¢6zlimii i¢in nasil bir siire¢ takip edeceginin farkinda olmasi
matematik problemlerinde dogru sonucuna ulasmada etkili bir rol oynayabilir.
Matematik basarist “iyi” olan bu 6grenci ikinci problemin benzerini daha 6nce
¢ozdugiini belirterek verilen problemin herhangi bir agamasinda sorun yasama-
mustir. Matematik basarist “yeterli” olan Semanur her iki problemde de sorunlar
yagsamistir. Problem ¢6ztimiiniin her agamasinda ¢6ztime uygun olmayan ifadeler
kullanmigtir. Ozellikle problemin anlagilmas: asamasinda, problemde yer alan ifa-
delerin anlagilmamast ve verilerin nasil kullanilacagina iligkin bir diistince olusma-
digindan problem ¢oziimiiniin diger asamalarinda da bu sorun 6n plana ¢ikmigtir.
Problem ¢6zme esnasinda 6grenciler, problemde yer alan kavramlari ve yapilacak
islemleri bir araya getirerek bunlar1 problemin ¢6ztiimiinde kullanabilmelidir (Ber-
nardo,1999). Rocha ve Babo'ya (2023) gore, matematik alt yapisi, matematik prob-
lemi ¢ozme basarisini etkilemektedir, ancak 6grencilerin problem hakkinda akil
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yirtitme yeterliligini belirlememektedir. Bu nedenle 6grencilerin problemde yer
alan bilgileri dogru okuyup dogru anlamalar1 ve akil yliriitmeleri matematik alt
yapilar1 zayif olsa da problem ¢6zme i¢in olduk¢a 6nemlidir. Okudugunu anlama
diizeyi ile problem ¢6zme becerisi arasinda pozitif yonli bir iliskinin varlig1 birgok
caligmada yer almaktadir (Boz, 2018; Giirsoy & Celikoz, 2022). Goos, Galbraith ve
Renshaw, (2000) problem ¢6zmede en 6nemli ve ilk agamanin okudugunu anlama
oldugu ve bu asamanin bagaril bir sekilde ger¢eklesmedigi durumlarda 6grenciler
problemde verilen sayilar1 rastgele kullanarak anlamsiz sonuglara ulasacaklarini
belirtmigtir. Problemi anlama, problem ¢6zmenin ilk agamasi olmasinin yaninda
diger agamalar icin de anahtar gorevindedir. (Ergen, 2018; Van de Walle, et al.,
2021).

Memnun ve Kanbur'un (2019) ¢aliymasinda da okudugunu anlama seviyesi
diisiik olan 6grencilerin problem ¢6zmenin tiim basamaklarinda sorun yasadig,
okudugu anlama diizeyi yiiksek olan 6grencilerin ise problem ¢6zme agamalarin-
da basarili oldugu ancak okudugunu anlama diizeyine gére genel olarak ¢6ziimiin
kontrol edilmesi asamasinda sorun yasadiklarini gostermistir. Semanur’un prob-
lemin ¢6ztimiine iliskin dogru olmayan diistinceleri ve strateji se¢ciminin ardindan
aragtirmacinin yardimi ve yonlendirmesiyle birlikte yeniden ¢6ziime uygun strate-
ji gelistirip problemi dogru bir sekilde ¢6zdtugli gozlemlenmistir. Bu durum mate-
matik bagarisi diigiik olan 6grencilerin okudugunu anlama, verilenleri iliskilendir-
me, ¢ok yonlii diistinme gibi tst biligsel becerilerinin gelistirilmesi gerektiginin bir
gostergesi olarak disiiniilebilir (Ergen 2020). Giirbiiz ve Giider (2016) 6gretmen-
lerin problem ¢oztimiinde sadece belirli stratejileri kullandiklarini belirtmistir.
Problemi dogru ¢6zmek i¢in kaliplagmus stratejiler kullanmak yerine problem ¢oz-
me siirecini daha iyi anlama yolu ile yapilabilecek bir siirece ihtiya¢ duyulmaktadir
(Bulbiil, El¢i, Giiler, & Giiven, 2021). Bu ¢alismalar, 6grenciler i¢in okudugunu
anlamaya yardimci olacak ve problem ¢6zme siireglerine iliskin bilgilendirmele-
rin uygun bir sekilde yapilacag: etkinliklerin ve uygulamalarin gerekliligini isaret
eder. Bu sonuglara benzer olarak Gokkurt, vd’nin (2015) yaptiklar1 arastirmada da
ogrencilerin genel olarak problemi anlama, plan yapma ve degerlendirme asama-
larinda yeterli olamadiklarini ancak dogru strateji belirleyen 6grencilerin gogunun
plan: uygulama asamasinda zorlanmadiklarini ortaya koymuslardir. Benzer ola-
rak, Prince ve Felder’in (2006) ¢aligmasinda da 6grencilerin genellikle problemin
anlagilmasi ve ¢6ztim stratejilerinin gelistirilmesi asamalarinda giicliik ¢ektikle-
ri belirtilmistir. Bu sonuglara gore 6grencilerin problemi anlama ve plan yapma
basamaklarinda zorlandiklar: buna bagli olarak da dogru sonuca ulasamadiklar:
soylenebilir.
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ONERILER

Arastirmada matematik basarisi gok iyi ve iyi olan 6grencilerin problem ¢6z-
me agamalarini takip ettikleri ancak matematik basarisi yeterli olan 6grencinin ise
problem ¢6zme agsamalarini takip etmedigi belirlenmistir. Buna gére 6gretmenlere
matematik basarisi yeterli diizeyde olan 6grencilere yonelik problem ¢6zme etkin-
likleri sirasinda problem ¢6zmenin belirli agamalar takip edilerek yapilmasi ge-
rektigine ve bu agamalarin hangi siiregleri icerdigine vurgu yapmalar1 6nerilebilir.

Aragtirmada 6grencilerin genellikle degerlendirme agamasini kullanmadiklar:
belirlenmistir. Matematik basaris: “yeterli” olan 6grencilerin ise problem ¢6zmede
herhangi bir asama izlemedikleri belirlenmistir. Buna gére 6gretmenlere, problem
¢ozme etkinlikleri sirasinda degerlendirme asamasini 6zellikle vurgulamalari; ma-
tematik basarisi “yeterli” 6grenciler i¢in ise problem ¢6zmenin biitiin asamalarini
belirterek drnek ¢oziimler yapmalar: onerilebilir.

Aragtirmada Ogrencilerin problemi anlama ve plan yapma basamaklarinda
zorlandiklari belirlenmigtir. Buna gore 6grencilere okudugunu anlama becerilerini
gelistirmeleri i¢in kitap okumalari, okuma sirasinda okudugunu anlama stratejileri
kullanmalar1 &nerilebilir. Ogretmenlere ise sik stk okudugunu anlama ¢aligmala-
r1 yaparak bu ¢aligmalar sirasinda okudugunu anlama stratejilerine yer vermeleri
onerilebilir.

Bu ¢aligma ilkokul 3. sinif 6grencilerinin problem ¢6zme siireglerinin incelen-
mesi ile sinirli oldugundan diger tim siniflar i¢in de bu konuya benzer ¢aligmalar
yapilabilir. Bu aragtirma klinik milakat durum ¢alismasi olarak tasarlandigindan
genellenebilir sonuglara ulasmay: amaglamamugtir. Farkli aragtirma desenleri kul-
lanarak ¢alisma genellestirilebilir sonugclar elde edilebilir.

CIKAR CATISMASI

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

YRZAR KATKISI

Galisma Dizayni: YE(%50), OA(%50)

Veri Toplama: YE(%50), OA(%50)
Istatistiksel Analiz: YE(%50), OA(%50)
Makalenin Hazirlanmast: YE(%50), OA(%50)
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INVESTIGATION INTO THIRD-GRADE STUDENTS' MATHEMATICS
PROBLEM-SOLVING PROCESSES

ABSTRACT

This study aimed to examine the mathematics problem-solving processes of
3rd-grade students according to Polya's problem-solving stages. The research was
conducted in a multiple-case study design. The participants consisted of 3 students
who completed the 3rd-grade of primary school and had ‘very good, good, and
adequate’ level of mathematics achievement selected by the maximum diversity
sampling method. These students were given two math problems by the researc-
her. Data were collected using a clinical interview technique and analyzed using
a content analysis method. As a result of the study, the student with ‘very good’
mathematics achievement followed the problem-solving steps in both problems.
While the student with ‘good’ mathematics achievement followed the solution
steps in one problem, the student with ‘sufficient’ mathematics achievement could
not follow the problem-solving steps in both problems. It was observed that the
student with ‘very good’ mathematics achievement used the problem-solving steps
other than the evaluation step, while the student with low’ mathematics achie-
vement did not follow the problem-solving steps. In addition, it was determined
that students with ‘good and sufficient’ mathematics achievement had difficulty
understanding the problem and creating a plan, and accordingly, they could not
reach the correct result.

Keywords: Mathematics, Problem-Solving, Elementary School Students.
e o %

UCUNCU SINIF OGRENCILERININ MATEMATIK PROBLEMLERINI
COZME SURECLERININ iINCELENMESI

0z

Bu caligmada, 3. siif 6grencilerinin matematik problemlerini ¢ozme siireg-
lerinin Polyanin problem ¢6zme asamalarina gore incelenmesi amaglanmuistir.
Aragtirma ¢oklu durum ¢alismas: deseninde yiriitilmistiir. Katilmeilar maksi-
mum cesitlilik 6rnekleme yontemi ile segilen ilkokul 3. sinifi bitirmis ‘Cok iyi, iyi
ve yeterli" diizeyde matematik basarisina sahip 3 6grenciden olusmaktadir. Bu 6g-
rencilere aragtirmacilar tarafindan ikiser matematik problemi verilmistir. Veriler
klinik miilakat teknigiyle toplanmis ve betimsel analiz yontemiyle analiz edilmistir.
Aragtirma sonucunda; matematik basarisi “cok iyi” olan 6grenci her iki problem-
de de problem ¢6zme asamalarini dogru takip etmistir. Matematik basaris1 “iyi”
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olan 6grenci bir problemde ¢6ziim basamaklarini dogru takip ederken matematik
basaris “yeterli” olan 6grenci ise her iki problemde de problem ¢6zme asamalari-
ni1 takip edememistir. Matematik bagaris1 “cok iyi” olan 6grencinin degerlendirme
agamas1 digindaki problem ¢6zme agamalarini kullandig gozlemlenirken matema-
tik basarisi “yeterli” olan 6grencinin ise problem ¢6zme asamalarini takip etmedigi
belirlenmistir. Ayrica matematik basarisi “iyi ve yeterli” olan 6grencilerin problemi
anlama ve plan yapma basamaklarinda zorlandiklari: buna bagl olarak da dogru
sonuca ulasamadiklar belirlenmistir.

Anahtar Sozciikler: Matematik, Problem Cozme, [lkokul Ogrencileri.

ik

INTRODUCTION

Problem solving skills are at the centre of mathematics curricula. De Walle,
Karp, and Williams (2014) define problem solving as the heart of mathematics.
Many researchers (Bas & Kivilcim, 2013; lhan et al. 2021; Logoglu, 2016; Yesilova,
2013) have explained mathematics achievement with mathematics problem-sol-
ving skills. Therefore, examining students’ mathematics problem solving processes
can contribute to the development of mathematics curricula and increase mathe-
matics achievement.

Having problem solving skills is also necessary to be successful in the whole
mathematics course (Ozsoy, 2005), because problem solving is a process integrated
with mathematics. A large part of the mathematics teaching process focuses on
problem solving (Felmer, Pehkonen & Kilpatrick, 2016). Along with the teaching
of basic arithmetic skills, problem solving is further emphasised. Tayfur and Kale
(2022) examined the relationship between four operations and problem solving
achievement of fourth grade primary school students and concluded that four ope-
rations skills positively affect problem solving achievement, but it is not sufficient
for problem solving achievement alone. According to Tao et al. (2025), most nu-
merical relationships and linguistic nuances in mathematical problems are implicit
and must be identified. Mathematics problem solving skills are a more complex
process than basic arithmetic skills and have a significant explanatory power for
mathematics achievement. To increase problem solving success, students” prob-
lem solving processes should be analysed and determine at which stages errors are
made. In addition to various classifications of problem solving stages (Heller, Keith
& Anderson, 1992; Forgan, 2003), Polya’s (1957) problem solving stages are more
common in the literature. It is considered valuable to continue to examine the
relationship between problem solving stages and mathematics achievement and
students’ problem solving processes by repeating the studies in different samples.
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When the mathematics teaching curriculum of the Ministry of National Edu-
cation (MoNE, 2018) is examined, it is seen that there are many learning outcomes
for solving mathematical problems. Math problems are found in many textbooks
and aim to train students to use the procedures learned in the classroom (Ahdhi-
anto et al., 2020). Mathematical problems are generally classified as routine and
non-routine problems in the literature. Routine problems are defined as previously
encountered or similarly solved questions that are primarily included in mathema-
tics textbooks and can be solved with simple four-operation skills (Altun, 2018).
Most of the problems given in the curriculum consist of routine problems (MoNE,
2018). The fact that routine problems are easier to solve than other problem ty-
pes increases students’ self-confidence in mathematical problems (Tayfur & Kale,
2022). Non-routine problems are problems that cannot be solved by a known met-
hod or formula and whose solution requires the student to analyse the data careful-
ly, make a creative attempt, and use one or more strategies (Artut & Tarim, 2006).
Non-routine problems have multiple solutions and solutions may differ among
students (Robinson, 2016).

One of the aims of mathematics teaching is to train students as effective problem
solvers (Baki, 2008). However, solving mathematical problems requires understan-
ding and skills to address the complex interactions between interrelated mathema-
tical, linguistic, and contextual features (Sanders, Kwok, & Gooden, 2025). Teac-
hers should strive to develop this understanding and skill in teaching mathematics
from the early years of education in order to improve students’ problem-solving
skills (Pesen and Bindak, 2021). When the results of international examinations
are analysed, Turkey should rise to higher levels (TIMSS, 2015 and TIMSS, 2019).
In the 2018 Programme for International Student Assessment (PISA) exam, Tur-
key ranked below the OECD average. In the 2022 PISA application, 39% of the stu-
dents in Turkey did not reach the 2nd proficiency level in mathematics. This rate
is 31% in OECD countries. In the same application, Turkey ranked 32nd among
OECD countries in mathematics and 39th among 81 countries participating in the
application. In the Higher Education Institutions Examination (YKS) held in Tur-
key in 2024, it was determined that students had an average of 7.9 correct answers
in 40 mathematics questions in the TYT session and 5.5 correct answers in 40 qu-
estions in the AYT session. When the results of the High School Transition Exami-
nation (LGS) are examined, it is seen that the average number of correct answers in
mathematics test questions in 2022 was 4.74 in 20 questions, 4.20 in 2021, 4.89 in
2020, and 5.09 in 2019. In addition, in the Turkish-Mathematics-Science Sciences
Student Achievement Monitoring Survey (TMF-OBA)-I conducted at the 4th-gra-
de level in 2019, the rate of students who answered all 15 questions asked in the
mathematics test correctly was measured as 4.34%. Considering the positive re-
lationship between problem solving skills and mathematics achievement (Acar et
al.,, 2020), studies on the problem solving process are needed to improve the above
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data. The fact that these studies are at the primary school level is also important in
terms of the foundations of mathematics teaching.

Mathematical process skills are used in the acquisition of mathematical know-
ledge and the use of this knowledge in solving problems encountered in daily life
(Erdogan & Ozdemir-Erdogan, 2013). These processes can be expressed as unders-
tanding the problem, selecting the necessary information for the solution among
the given information, transforming the obtained information into mathematical
symbols and reaching the solution by performing operations (Ulu, Tertemiz, & Pe-
ker, 2016). In solving mathematical problems, the results and the thinking process
and stages to reach these results should be known. Problem solving is a structu-
red process that involves distinct stages (Yurtseven & Ocak, 2021). Heller, Keith,
and Anderson (1992) conceptualised these processes as visualising the problem,
planning a solution, implementing the plan, and checking and evaluating it; For-
gan (2003) designed them as defining the problem, generating solutions for the
problem and brainstorming, defining the limitations of the solutions, selecting the
appropriate solution, and implementing and evaluating the solution. Polya (1957)
proposed a four-stage model of problem solving: understanding the problem, se-
lecting the strategy for the solution (making a plan), implementing the selected
strategy (implementing the plan) and evaluating the solution. In the comprehen-
sion stage, relevant information is identified, desired outcomes are clarified, and
conditions—if any—are explicitly stated, the information given about the problem
is listed, and the desired results and the conditions, if any, are clearly expressed.
Inadequate comprehension of the problem is considered a major obstacle in effec-
tive problem solving (Baykul, 2014). Because it has been determined that students
have the most difficulty in the step of understanding the problem while solving
different types of problems (Temiz & Cimen, 2017). During the strategy selecti-
on stage, appropriate methods are considered and selected based on the problem’s
requirements. It is thought that creating these strategies and choosing the approp-
riate one will be beneficial in solving the problems encountered in a meaningful
way (Temel & Altun, 2020). In the implementation step of the selected strategies;
the problem is solved and a result is obtained. If the solution is not achieved, alter-
native strategies are attempted iteratively until success is reached. In the evaluation
of the solution step, it is discussed whether there are different solution methods for
the problem. In this study, Polya’s (1957) problem solving stages were taken as a
basis due to its wide acceptance among researchers and teachers.

When the literature on problem solving processes is reviewed, many studies
(Friel & Markworth, 2009; Gooding, 2009; Gokkurt et al., 2015; Kaya, 2019; Mem-
nun, 2014; Ozdisci & Katranci, 2019) are found. In their study, Friel and Markworth
(2009) mentioned the facilitating effect of using the relationship search strategy
in mathematics problems in problem solving and emphasised the importance of
visualisation. Gooding (2009), on the other hand, expressed the difficulties expe-
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rienced by students in problems as students’ inability to make sense of the situation
given in the problems, inability to express the problems in mathematical language,
inability to make mathematical calculation correctly, and inability to evaluate the
answer found. Kaya (2019) concluded that 6th-grade students had low proficiency
rates in each of the stages of understanding the problem, making a plan for the
problem, solving the problem, controlling the problem and developing the prob-
lem in area measurement problems, while Ozdisci and Katranci (2019) found that
most of the secondary school students did not have problems in understanding the
problem. However, the students were inadequate in the step of preparing the plan.
Although appropriate and correct solutions were reached at the plan implementa-
tion stage, it was revealed that students at all grade levels had problems in prob-
lem solving. In addition, Polya’s (1957) stages of the mathematics problem solving
process are widely used in the literature and accepted by researchers. Most of the
studies (Dolek, 2018; Siizer, 2021) on the primary school students’ mathematics
problem solving processes are based on Polya’s problem solving stages. In the study
conducted by Dolek (2018), it was concluded that the performance of 4th-grade
students in all problem solving stages was low, while Stizer (2021) reported that the
problem solving skills of the students were relatively low in his study conducted
with 4th grade primary school students. Ergen (2020), again in his study with pri-
mary school 4th-grade students, stated that students had problems in the problem
comprehension stage and that most students could not reach the correct result in
the first stage, although they performed arithmetic operations correctly.

As the emphasis on problem solving in mathematics education has increased,
it has become important to examine problem solving processes (Kayan & Cakirog-
lu, 2008). Since it is especially important for primary school students to acquire
problem solving skills, studies on how these students solve mathematical problems
and which strategies they use are considered important. This study is considered
valuable in terms of providing information to teachers and students about the fol-
low-up of problem solving stages and necessary in terms of shedding light on re-
searchers who conduct studies on the processes of solving mathematical problems
at the primary school level. Grade 3 is a critical period in which students learn the
basic concepts of numbers and operations, go beyond numbers and start to think
about abstract concepts and solve complex problems. In other words, this is the
period when students approach complex problems and make a leap to abstract
thinking. For this reason, it is important to examine the problem solving processes
of students at the basic level before they encounter problems that require more
advanced analysis and abstract thinking to reveal the problems related to problem
solving processes. In addition, routine problems are thought to be more functio-
nal than non-routine problems in terms of determining students’ skills related to
basic mathematical concepts and operations due to their structure. Therefore, this
study aimed to analyse 3rd-grade students’ solving processes of routine mathema-
tical problems in depth and make suggestions about the findings. In this direction,
answers to the following sub-problems were sought.
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1. Do students follow a process in problem solving?

2. Which stages do primary school 3rd-grade students use in the process of
solving mathematical problems?

3. At which stage do students who cannot reach a solution have problems?
Why?

METHOD

Research Design

This research was conducted in a case study design, one of the qualitative re-
search designs. Case study is defined as in-depth description, examination and
evaluation of a limited situation (Merriam, 2013). In this study, this design was
preferred since it was aimed to examine and analyse the mathematics problem
solving processes of 3rd-grade students in detail.

Working Group

The sample of this study consisted of three students (2 girls and 1 boy) who
were studying in the same class in a public school in the Dulkadiroglu district of
Kahramanmarag province and whose mathematics achievement was “Adequate,
Good and Very Good” and who completed the 3rd-grade. The participants were
selected by the maximum diversity sampling method. The opinions of the class
teachers were effective in the selection of the students. The class teacher suggested
two students to the researcher from the students with “Adequate, Good and Very
Good” mathematics achievement. The researcher randomly selected one student
from each group. In accordance with the ethics of scientific study, the names of
the students were changed to a different name. According to the Regulation on
Preschool Education and Primary Education Institutions of the Ministry of Nati-
onal Education, the achievement results in the 1st, 2nd, 3rd and 4th grades were
not described as “Should be Improved, Good and Very Good” but as “Should be
Improved, Adequate, Good and Very Good” in accordance with the relevant re-
gulation (legislation.gov.tr). Some information about the students participating in
this study is given in Table 1 below.

Table 1. Information on Participants

Alias Name Age Gender End of Term Maths Achievement
Cihan 9 Male Very good
Hatice 9 Girl Good
Semanur 9 Girl Adequate
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Data Collection Process and Tools

The data were collected using a clinical interview method. Goldin (1998) defi-
ned the clinical interview method as observing students’ mathematical behaviours
while solving problems and making inferences from these observations about stu-
dents’ mathematical understanding, knowledge schemes, cognitive thought pro-
cesses and affective states that arise in this process.

The research data were collected through two routine maths problems suitable
for the students’ learning level. Before the selection of these problems, an item
pool was created. The maths problems were examined by a classroom teacher and
two academicians, and expert opinions were obtained. In the pool of 13 items,
five items were found “not appropriate,” six items were found “appropriate” and
the remaining two items were found “grammatically incorrect” For example, “A
merchant filled 129 litres of sherbet into 3-litre bottles. Since the merchant sold
17 of these bottles, how many bottles of sherbet did he have left?” was not dee-
med appropriate by the experts to be used in the study because it was not suitable
for the 3rd-grade mathematics curriculum of the Ministry of National Education
(2018) and because it created uncertainty about whether the bottles were full or
not in terms of meaning. Two of the items evaluated as “appropriate” according to
the 3rd-grade mathematics curriculum outcomes and students’ achievement levels
were randomly selected to be used in the study. These two items were applied to
two students who did not participate in the research for pilot application. As a re-
sult of the application, it was determined that there were no errors arising from the
problems. In this direction, the problems to be used in the research became clear.
With this process, it was tried to increase the validity and reliability of the research.
The two routine problems to be used in this study are as follows:

Problem 1: The younger of two siblings born three years apart is five years old.
According to this, the ages of the siblings are

What is the sum?

Problem 2: There are 14 desks in a classroom. If two students sit in each desk,
six students should stand.

According to this, how many students are in this class?

The parents of each student were contacted before data collection. The neces-
sary permissions were obtained from the ethics committee and parents for data
collection. Data were collected from each student in separate time periods and in
a way that they would not see each other’s solutions. Thus, modelling error was
tried to be prevented. No one other than the researcher and the student was pre-
sent in the room during the problem solving. The interview was audio recorded.
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The transactions made on paper were collected to be used as data. In the research,
the names of the students were changed to be different from the real ones due to
publication ethics.

Analysing the Data

The data obtained by clinical interview method were analysed by descriptive
analysis method based on Polya’s (1957) problem solving steps. Descriptive analy-
sis is a type of qualitative data analysis that involves interpreting the data obtained
by various data collection techniques in detail according to predetermined situati-
ons (Yildirim and Simgek 1999).

Ethical Authorisations of this Research

While conducting this study, the rules determined within the scope of the “Di-
rective on Scientific Research and Publication Ethics of Higher Education Insti-
tutions” were followed and the behaviours defined within the scope of “Actions
Contrary to Scientific Research and Publication Ethics” were avoided.

This study has not engaged in any unethical behaviour such as plagiarism,
fraud, distortion, republication, slicing, or unfair authorship. All sources used have
been fully cited, and the works of others have been used with appropriate referenc-
es. We declare that the data presented in this study are accurate, transparent, and
original, and that there is no conflict of interest among the authors.

Data was collected from human participants in this study. The research was
conducted with the approval of the Kahramanmaras Siitgii Imam University So-
cial and Human Sciences Scientific Research and Publication Ethics Committee,
as indicated below. Data was collected on a voluntary basis by obtaining parental
consent forms from parents and voluntary participation forms from participants.
Participants’ personal information has been kept confidential, and the data has
been used solely for scientific purposes.

Ethics committee permission information: Name of the ethical review board
= Kahramanmaras Siit¢ii Imam University Social and Human Sciences Scien-
tific Research and Publication Ethics Committee

Date of ethical evaluation decision = 17.07.2024

Ethics Committee decision number =327974
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FINDINGS

In this section, the findings obtained from the clinical interviews with each of
the students are presented.

Figure 1 shows Cihan’s solution to the first problem and the transcript of the
interview with him.

Researcher Cihan hello. As you can see, there A: He says 3 years apart. The first one was 5
are two problems here. Can you read the first years old, and the second one I add 5 and 3.
problem? Then I add 5 in 8.

Cihan: The younger of two siblings born 3 ye- A: What does 8 mean?
ars apart is 5 years old. According to this, what | A.Tphe age of the elder.
is the sum of the ages of the siblings?

Then I'add 8 and 5.

Researcher: What do you understand? What A Why did you add?

does the question ask us in this question?
A: Because he asked for the sum of the ages of

C: Wait a minute.
At a minute his siblings. I get 13.

A: Express your thoughts to me out loud.

A: 13 is your answer, isn't it? Are you sure?
C: Yes.

A: Two brothers were born 3 years apart,

the youngest was 5 years old. According to this,
what is the sum of the ages of the siblings.

A: How do we solve this question?

A: Since it says 3 years apart, since there are
two siblings, the younger one is 5 years old first.
Then, 3 years after that, we add 5 and 3 toget-
her, we get 8. Then I'add 5 to 8 and find it.

A: Why did you add 3 and 5?

Figure 1. Cihan’s solution to the first problem and transcript of the interview
with him

Cihan read the question correctly and conveyed the information about what
the question asked him correctly. This shows that Cihan did not have a problem
in the step of understanding the problem. Then, he said, ‘Since it says 3 years apart,
since there are two siblings, the younger one is 5 years old first. Then, 3 years after
that, we add 5 and 3. I will find the answer by adding 8 and 5” and determined a
strategy for the solution. Cihan applied the strategy he determined and realised a
correct solution using the data in the problem. He found the answer 13 by adding
8 and 5. However, Cihan did not make any evaluation to check the accuracy of the
result or the solution process.

Accordingly, it was determined that Cihan followed Polya’s (1957) problem sol-
ving stages in the process of solving this mathematical problem; he used the steps
of understanding the problem, determining the appropriate strategy, and applying
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the strategy, but he did not use the stage of evaluating the solution and the accuracy
of the result. However, Cihan did not have any problems at any stage in solving the
problem.

Figure 2 shows Cihan’s solution to the second problem and the transcript of the
interview with him.

Researcher: Cihan, we have now moved on to
the second problem. Everything will continue
in the same way. Let’s start if you are ready.
Can you read the problem?

Cihan: There are 14 desks in a classroom. If
2 students sit in each desk, 6 students should
stand. According to this, how many students
are there in this class?

A: What do you understand from this
question?

A: There were 14 desks, each desk was
occupied by two students and 6 students were
standing.

If six students are standing, 14. Do I multiply
14 by 22 (thinks) (finds 14x2= 28)

A: There were 28 people in the class.
A: There were 28 people in the class?
C: Yes, I guess so.

A: You can read the question again if you
want.

C: Haaaa! Idon't think it’s 28 then. It asks
how many students there are.

A: How can we solve it?

A: With 28...

A: You can read the question again from the
beginning if you want.

A: We will subtract 6 from 28, but it seems
wrong.

(22 finds the answer)

A: What does the question ask us?

A: How many students are in the class?

A: How can we find the number of students in this
class according to this problem?

A: T will do this with a drawing, teacher.

Let’s draw a classroom, let’s make 14 desks.
(Drawing)

369 12 15 rows (When you draw 15 rows, it
erases 1 row).

A: Now I understand
2,4- 6- 8- 10- 12- 14- 16 -18- 20- 22- 24- 26- 28
A: What does 28 stand for?

A: The number of students they sit with. We'll add
6. Because they are standing (28+6= 34).

A: 34 people Is that the number of students in this
class?

Q: Are you sure?
A: Yes, sir.

Figure 2. Cihan’s solution to the second problem and transcript of the interview
with him
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Cihan understood the problem correctly and there was no problem in the first
stage regarding the solution of the problem. However, as a solution strategy, he
stated that he would multiply 14 by 2 and find the number of students in the class.
With the researcher’s warning “Do you want to read the question again?,” he realised
that the answer could not be 28 and that it was missing somewhere. Cihan made a
mistake at the strategy determination stage in problem solving. He read the prob-
lem again with the warning of the researcher. After reading, he realised that there
were 6 students standing. Then, he stated that he should subtract the number of
students sitting in the row from the number of students standing. Here, the effect
of the student wanting to reach the solution directly is seen. This situation shows
that the student made mistakes in the solving process even if he understood the
problem correctly at first. Afterwards, when he reread the problem, he developed
a solution strategy again and stated that he would solve the problem “by drawing”
Cihan reached the correct result by making drawings and operations in accordance
with the strategy he determined. After adding 28 and 6 and finding the result 34, he
stated that he was “sure” of the result and did not take any action to check the result
of the problem or the accuracy of the solution process for the evaluation phase.

According to these findings, it was determined that Cihan followed Polya’s
(1957) problem solving stages in the mathematics problem solving process; he
used the steps of understanding the problem, determining the appropriate strate-
gy, and applying the strategy, but he did not use the stage of evaluating the solution
and the accuracy of the result. However, Cihan made a mistake at the strategy de-
termination stage. After that, he developed a strategy suitable for the solution again
and solved the problem correctly.

Figure 3 shows Hatices solution to the first problem and the transcript of the
interview with her.

Researcher Hatice, hello. As you can see, there
are two problems on this paper. Let’s start with
the first problem if you are ready.

H: 2 siblings born 3 years apart.

A: Do we know the ages of the siblings?
H: Yes, the youngest brother is 5 years old.
A: So what should we do here?

H: We subtracted 2 from 5. It won’t work.

Researcher: Read the question to me from
outside.

Hatice: The younger of two siblings born 3 ye-
ars apart is 5 years old. According to this, what
is the sum of the ages of the siblings.

A: Isn’t the younger brother 5 years old? What
can we do next?

H: Add by 27

A: How many siblings were there in this ques-

A: What did you understand from the question
first?

H: The question asks that the younger of the

two siblings born 3 years apart is 5 years old,
that there are two siblings and the sum of the
ages of the siblings.

A: How can we solve this question?

tion?

H: Two siblings

A: Which one is 5 years old?
H: The youngest
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H: (Thinking) Teacher, are we going to add?
I think like subtraction and addition.

A: Do you have any thoughts on how to solve this
particular question? (Remains silent)

A: Read the question again if you want.
A: What did this question ask us to do?
H: The sum of the ages of the siblings.

A: How can we find the sum of the ages of the
siblings? (reads the question). Do you have any
idea how to find it?

H: For a while I thought like this. In year 1,a
sibling was born, maybe he/she is 8 years old now.

A: Are you saying that a sibling is now 8 years old?
H: I don’t know.

A: How do you like 82 H: I do.

A: What does it mean to be born 3 years apart?

H: It means that there is a gap of 3 years.

A: Looking at this question, what do you think it
means to be born 3 years apart?

A: And how old was the younger brother here?
H:5.

A: So can we say that there is an older sibling the
age of the younger sibling?

H: Yes.

A: How do we find the age of this big brother?
(Thinking)

A: How many years apart were they born?

H: 3.

A: So is the older sibling born first or the younger
sibling?

H: What happens if I add 5 and 3?

A: What happens if you add 5 and 3? What do
you get?

H: 8 years old.

A: What is 8 years old?

H: Big brother.

A: Do the operation if you want. (Does the ope-
ration.)

A: What did we find out by doing this?
H: The age of the older sibling.

A: Is the question finished like this? What did the
question want from us?

A: Then what would be the age of the elder?
H: It could be 7.

A: How did you find 7?

H: I added 2 out of 5.

A: What do you think the 3-year break could
be?

H: Even if one is born in the first year, one
will never be born the following year. Exactly
in the third year, the other one is born.

A: When one sibling is 3 years old, is the other
one born?

A: With this logic, can we find the age of the
other sibling? (thinks.)

A: So how many years are there between you
and your brother? H: 2

A: Does this mean that you were born 2 years
apart?
H: No A: Doesn't it? (thinks)

A: Isn’t your brother born 2 years after you
were born?

H: I'm not sure.

H: Aaaaa! (does the operation 8 plus 5)

A: Why did you collect them?

H: He’s asking for the sum.

A: What is the sum of what?

H: What is the sum of the ages of the siblings?
A: Do we find the sum of the ages of the
siblings by adding their ages?

H: Yes.

A: Do it. (He sums incorrectly first.)

A: Is that the answer? (Corrects and finds 13)
A: What did you get?

H: 13.

A: What does 13 stand for?

H: The sum of the ages of the two brothers.

A: Are you sure of the result?
H: Yes.

Figure 3. Hatice’s solution to the first problem and transcript of the interview with her
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In the problem comprehension step, it was observed that Hatice read and un-
derstood the problem correctly. In response to the question of how to solve this
problem, she said, “Teacher, are we going to add? It can be said that she could not es-
tablish a relationship between the data related to the problem with her statements
“I think like subtraction and addition.” Then, Hatice, who read the problem again
after the researcher asked her to read the question again, stated that the problem
asked her to “sum the ages of her siblings” When the researcher asked “how can we
solve this problem?,” Hatice answered “one sibling was born one year and now he/she
may be 8 years old” This situation shows that she could not understand the impor-
tant parts during reading, could not organise what she read and could not make
sense of the relationships between the data. To the researcher’s question “What
does it mean to be born 3 years apart?” Hatice answered “there is a 3-year gap from
time to time” Accordingly, we can say that she did not know the meaning of the
word “interval” in the problem. In the following process, she could not understand
the difference between younger and older siblings at first. Although he knew that
his younger brother was 5 years old, he stated that “the other brother can be found
by subtracting 2 from 57 Here, we can say that he chose the wrong strategy in the
strategy development step. In addition, since the problem included the expression
“three years apart” instead of two years apart, it was thought that he had difficulty
in understanding the problem with the interruption of different conversations in
the reading comprehension part. The process continued with the researcher’s qu-
estions about the problem. When the researcher asked “Isn’t the younger sibling 5
years old? What can we do next? Hatice answered “If we add with 2. Hatice thinks
that since there are two siblings in the problem, the age of the older sibling will be
found by adding with 2. In the meantime, she obtained 7 by adding 5 and 2. She
stated that this result was the age of her older sibling. This situation shows that
when the wrong strategy is chosen, no matter how correct the implementation
of the strategy is, the wrong result will be reached and the importance of strategy
selection. The researcher asked Hatice © How old are you between you and my
brother?” Hatice, who answered “two,” also contradicted the researcher’s question
“does this mean that you were born two years apart?” by answering “no, it does not.”
Hatice does not know the meaning of the word ‘apart” This situation shows us
that the student’s vocabulary should be wide to understand the problem in prob-
lem solving. To the researcher’s question “Is the older sibling born first or the youn-
ger sibling?” Hatice answered “no” What happens if I add 5 and 3 together? Then,
Hatice, who also expressed the truths in 3 years intervals, found the answer 8 and
found that the older sibling was eight years old. At this point, she thought that the
problem was completed and put down the pen. However, with the guidance of the
researcher, she performed the 8+5 operation. When asked why, he stated that “the
sum of the ages of the siblings was asked.” Although he first made the wrong ope-
ration while doing addition, he immediately found the correct answer on his own.
At the end, he concluded the solution by expressing that he was “sure of the result”
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According to these findings, it was determined that Hatice did not follow Pol-
yass (1957) problem solving stages; she did not use the stages of understanding the
problem, determining the appropriate strategy, applying the strategy and evalua-
ting the accuracy of the solution and the result. In addition, Hatice performed ope-
rations that were not appropriate for the solution at every stage of problem solving.
Especially at the stage of understanding the problem, since there was no thought
about what, where, and when to use the data in the problem, this deficiency came
to the fore in the other stages of the problem solution. In addition, the fact that the
daily expressions in the problem were not understood by the student also made the
problem solution difficult. After Hatice’s inappropriate actions during the solution
process of the problem, with the help and guidance of the researcher, she develo-
ped a strategy suitable for the solution again and solved the problem correctly.

Figure 4 presents Hatice’s solution to the second problem alongside the cor-
responding interview transcript.

Researcher: Hatice, now we have moved on to A: Do as you like (draws 14 rows).
the second problem. Everything will continue A: Why did you do that?
in the same way. Let’s start if you are ready. Can

you read the problem? H: So there were 28 students. 6 of them were

left standing. 29, 30, 31, 32, 33, 34 . There were
Hatice: There are 14 desks in a classroom. If 2 34 students.

students sit in each row, 6 students are standing.

. i ?
According to this, how many students are there A: How did you find 342

in this class? H: First I drew this line and drew 2 lines on it,
Researcher: What do you understand from this counted them in rhythmic counting by twos,
then I added 6.

question?

. ion i ?
H: I understood that there are 14 rows, then I A: Are you sure that the question is correct?

understood that 2 students sit in each row and H: Yes.
6 students are standing. He is asking how many
students are in this class.

H B oweG) @ m om M og) o
A: How do we solve this question? sl e
4T
H: Firstly, I did it like this, I did it by drawing
a figure.

Figure 4. Hatice’s solution to the second problem and transcript of the interview
with her

correctly read the problem and identified a strategy by stating that she had sol-
ved the problem using the strategy of drawing a shape in the past. Then, she put the
strategy into practice. She illustrated the 14 rows in the problem by drawing a
figure. She stated that two students sat in each row, so she drew two lines on each
row. By counting the lines she drew, he found the number of students sitting in the
row as 28. Then, she stated that “6 students were standing” and counted 6 on 28. It
was observed that he used the strategy of counting on. She stated that he found the
result as 34 students. When asked whether he was sure of the result of the problem,
she said “T am sure” and completed the solution of the problem.
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According to these findings, it was determined that Hatice followed Polya’s
(1957) problem solving stages; she used the steps of understanding the problem,
determining the appropriate strategy, and applying the strategy, but she did not use
the evaluation stage to check the solution and the accuracy of the result. However,
it was observed that Hatice did not have any problems at any stage of problem
solving.

Figure 5 presents Semanur’s solution to the first problem and the transcript of

the interview with her.

Researcher Semanur hello. As you can see, there are
two problems on this paper. If you are ready, let’s start
with the first problem. Can you read the problem to
me?

Semanur: The younger of two siblings born 3 years
apart is 5 years old. According to this, what is the sum
of the ages of these siblings?

Researcher: What do you understand from this
question?

S: (Thinking) Addition?

A: What addition? (Thinking)

A: What does he want us to find out here?
S: Their age.

A: Their age of what?

S: Your brothers and sisters.

A: Read it again if you want. (He reads from inside.)
What should we do?

S: We will find out how old your brother is. I need to
do addition here.

A: OK, let’s see how you do it.
(Reads from inside)
A: How do we solve this question? (Thinking)

A: Do you understand the question? Read the ques-
tion again if you want? Read me the first sentence if
you want?

Q: Two siblings were born 3 years apart and the youn-
ger one is 5 years old.

A: How many siblings are there?

S:5

A: There are five siblings?

S: No, there are two brothers.

A: What else do we understand here? (reads from
inside)

Q: Two. (Reads the question)

A: Which sibling is this (the square with the larger
shape)?

A: Do we know the ages of the siblings, or do we not
know the ages of any of them?

Q: No, we know the age of one of them is 5 years old.
We will find out how old the other sibling is.

A: So how do we find the age of the other brother?
(Reads the question)

A: We can draw shapes.
S: What do you mean?

A: For example, you can show a sibling in a square,
you can draw a square and show that this is the first
child if you know how to draw shapes.

S: T will draw a square, right?

A: You can draw whatever you want. (Draws two
different square shapes)

A: Which brother is this (the square with the smaller
shape)?

S: The little one.

A: Can we call it a little brother?

S: Yes. I'll call this one little brother.

A: How old is this little brother?

S: 5. I will write 5 under the square.

A: It's up to you, if you want to specify it, specify it.

S: I'll write he was 5 years old (writes 5 under the
square).

A: What do we do next?

S: After that we will try to find out the age of the other
brother

A: How will we find it?

S: We will do addition. (Reads the question)
A: What are you planning to do now?

A: How many brothers and sisters were there?
A: What does this 8 stand for? S: Your age.
A: The age of what?

S: The age of the older sibling. (Writes 8 under the
square with the bigger shape)
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A: Does it have any other siblings?

S: Yes.

A: Then what do we call it (the square with a big shape)?
Q: Big. Then not with 5, but with 3...(Reads the question)
A: How many siblings are there here?

S: Two.

A: Do we know the age of the first sibling?

S: We know 5.

A: Do we need to find the age of the second sibling?

S: Yes. A: How do we find it?

S: With 3.

A: How many years apart were they born?

S: 3 years apart.

A: What do you think it means to be born 3 years apart?
(thinks)

A: What does intermediate mean? S: Ara is... What was it?
A: Well, there’s a pen and a phone over there, right?

S: Yes.

A: If we consider the pen as a sister and the phone as a big
brother, how far apart are the two?

Q:3?

A: Pointing to the square, what does this represent?
S: The smaller one.

A: How old is the little one?

S:5

A: The other one? (the square with the larger shape)
Q: We don’t know that either.

A: How do we find it?

Q: By addition?

A: Add what to what?

Q: With 3.

A: What is the interval? S:3

A: How old was the younger brother? S: 5.

A: How old would the older sibling be then?

Q: If we add 3 and 5.

A:If you add 3 and 5, what do you get? Q: 8.

Q: Am I going to do 8 and 2 now?
A: What do we do next?

S: Subtraction. A: Subtraction?

S: No, addition.

A: Why collection? (Thinking.)

A: If you want, read the question again (reads the
question).

A: Then what does he want from us?

Q: We will find your age.

A: What does the question ask us at the end?
S: It asks what is the sum.

A: What is the sum of what?

S: Of the question?

A: If you read the sentence, it’s already there. (reads)
S: What is the sum of the ages of the siblings?
A: What are we going to do?

S: Twill add 8 and 5.

A: Why?

Q: To find your age

A: The age of what?

S: To find the age of the siblings.

A: So you are saying that in order to find the age
of your siblings, I will add the age of your younger
sibling and your older sibling? (makes addition)

S:13
A: What does 13 represent?

S: Its sum.
A: The sum of what?
S: The sum of the ages of the siblings.

Figure 5. Semanur’s solution to the first problem and transcript of the interview
with her
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Semanur read the problem out loud accurately. When she was asked what she
understood from this problem, she answered “addition” and thought for a while.
Then, to the question “what does he want us to find here?) she answered “the ages
of the siblings” The researcher felt that she was experiencing uncertainty with the-
se answers and advised her to reread the problem. After rereading the problem,
Semanur answered “we will find out how old the siblings are, I need to do addition
here” This statement suggests that Semanur had problems in comprehending what
she read, organising and making sense of the relationships between parents. Sema-
nur was then advised to read the problem a few more times. The researcher sugges-
ted to Semanur, who stated “you have 5 siblings” in the problem again, that “you can
solve this question by drawing a shape if you want” With this suggestion, Semanur
drew a square shape and stated that she was 5 years old under the first sibling (squ-
are). Then she drew a big square and said that this square belonged to the older sib-
ling. However, it was observed that she put forward erroneous ideas about how to
find the age of the older sibling. In addition, it was noticed that he could not make
sense of the expression “born 3 years apart” in his mind. The researcher used a
different example to explain what the word “interval” means. Afterwards, he stated
that “by adding 5 and 3, the result of 8 represents the age of the older sibling”. When
asked how to answer the question “What is the sum of the ages of two siblings?” in
the problem, she answered “by subtraction” This situation shows that Semanur
could not make sense of the relationship between the data. Then, she reread the
question and realised what was asked at the end of the problem. She found the
answer 13 by adding 8 and 5. Finally, she completed the solution of the problem by
stating that “13 is the sum of the ages of two siblings.”

According to these findings, it was determined that Semanur did not follow
Polya’s (1957) problem solving stages; she did not use the stages of understanding
the problem, determining the appropriate strategy, applying the strategy and eva-
luating the accuracy of the solution and the result. In addition, Semanur used exp-
ressions that were not suitable for the solution at every stage of problem solving.
Especially at the stage of understanding the problem, since the expressions in the
problem were not understood and there was no thought about how to use the data,
this problem came to the fore in other stages of the problem solution. After Hatice
used wrong expressions and inappropriate procedures during the solution process
of the problem, with the help and guidance of the researcher, she developed a stra-
tegy suitable for the solution again and solved the problem correctly.

Figure 6 shows Semanur’s solution to the second problem and the transcript of
the interview with her.
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Semanur: There are 14 desks in a classroom. If 2 S: To find out how many people there are, T'll
students sit on each desk, plus 6 students are standing. | add 6 with that number behind.
According to this, how many students are there in this | . [fwe do so. will we find it?

Jass?
cass Q: Will we find it? (thinks)

S: Do ladd 14 and 162 .

A: How many desks are there in the classroom?
Researcher: 162

S: 14 desks.

S:2.
A: How many people sit in each desk?

: I will add 14 and 2.
Q:Ivilla an ) ) S: Two students sit in each row. Do I add 14
A: What do you understand from this question? and 22 T will add 14 and 6 (reads the question).

S: We will find out how many people are in this class. A: How do we solve this question?

A: So how do we find out how many people are in this Q: I will collect this question. (reads the

class? question)

(reads the question) I will find out how many students there are.

Q: Do I add 2 first with 14?2 (reads the question)

A: Why add them together? A: Do you think students sit on all the desks?

Q: He is sitting and there are extra students. A: How can we find this number if there are 14

A: How many desks are there? desks?

S:14. S: Aaaaa! I will multiply 14 by 2 (multiplicati-
on).

A: Do students sit in each row?
Q: Do I multiply 2 by 1 first?

S: Yes.
. A: Can you do the multiplication as you know
A: How many people sit? it?
§:2. You did it right.
A: How do we find those who sit in this row? Q: Are you finished?

Q: We will find them by addition. A: No, you did the multiplication correctly.
A: How do we find the addition? (reads the question) Q: Do I add 28 and 6 together? (thinker)
Q: Do Iadd 14 and 2 well?

A: Are you saying that if I add 14 and 2, I will find the
number of students sitting?

S: T can’t find it yet. I'll add 14 and 2 and get 16, then
I'll add 6 and get it that way.

A: Well, think like this. There are 2 desks in the class- | A: What does 34 represent?
room. How many students sit on each desk? Q: The number of students in the class.

A: What do you need 28 and 6 for?

S: I will find the number of students in the class.
A: Do it (makes addition).

S: 34,

S: 2. A: Have you completed solving the problem?

A: How many students do you think will sit on these S: Yes.
two desks in total?

S: 4.
A: What if there are 3 desks?
S: 6.
A: What if there are 4 rows?
S: 8.

Figure 6.Semanur’s solution to the second problem and transcript of the
interview with her
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Semanur was told to read the problem by the researcher and when she was
asked what she should do, she said “I will add 14 and 16.” Here, we can say that in
the step of understanding the question, both she could not interpret the data cor-
rectly and she did not understand what the problem asked her to do. Then, when
he was asked “what he understood” again, it is seen that he understood the problem
by answering “We will find out how many people are in this class” However, when
what the student could do as a strategy was examined, it was determined that the
student did not really understand the problem. He thinks that he will reach the
result only by processing with numerical data. Thus, it shows that the student
overlooked the contextual narrative in the problem and uses expressions that are
not related to the problem only for numerical data. This situation underscores the
critical role of understanding the problem for the solution of the problem. Sema-
nur gave non-solution-oriented answers to the researcher’s questions about what
to do again. Although Semanur read the question a few more times, she did not
develop any strategy for the appropriate solution to the problem. Then, the process
continued with the researcher’s help and solution-oriented questions. Semanur,
who found 28 students in 14 rows with the help of the researcher, thought that
the solution ended here. When she read the question again, it was understood by
Semanur that the problem asked for the result of a different situation. Then, she
reached the result of 34 by adding 28 and 6. Semanur, who thought that 34 was
the result of the problem, did not make any evaluation and stated that the result
was correct.

According to these findings, it was determined that Semanur did not follow
Polya’s (1957) problem solving stages; she did not use the stages of understanding
the problem, determining the appropriate strategy, applying the strategy and eva-
luating the accuracy of the solution and the result. In addition, Semanur failed
to solve the problem using inappropriate expressions at every stage of problem
solving. Especially at the stage of understanding the problem, since there was no
appropriate idea about using the data in the problem, this uncertainty came to the
fore in the other stages of the problem solution. At the same time, forgetting the
statement at the end of the problem caused the solution of the problem to be inter-
rupted. After the inappropriate expressions used by Semanur in the solution pro-
cess of the problem, with the help and guidance of the researcher, she developed a
strategy suitable for the solution again and solved the problem correctly.
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CONCLUSION AND DISCUSSION

According to the research findings obtained in this study, all three of the parti-
cipants were able to express the problems in their own sentences. However, it was
observed that the students did not employ strategies, such as underlining impor-
tant parts, circling, and taking notes while reading the problem. In the study, the
student with “very good” mathematics achievement followed the solution steps in
both problems. While the student with “good” mathematics achievement followed
the solution steps in one problem, the student with “sufficient” mathematics ac-
hievement could not follow the problem solving steps in both problems. Celebi-
oglu (2009) stated that the use of problem solving strategies would help problem
solving. Therefore, it can be said that following a process in mathematics problem
solving is critical in reaching the result in problem solving.

Cihan, whose mathematics achievement is “very good,” followed Polya’s (1957)
problem solving steps in both problems; he used the steps of understanding the
problem, determining the appropriate strategy, and applying the strategy but did
not use the steps of evaluating the solution and the accuracy of the result. Hatice,
whose mathematics achievement was “good,” did not follow Polya’s (1957) prob-
lem solving stages in the first mathematics problem solving process; she did not
use the stages of understanding the problem, determining the appropriate strategy,
applying the strategy and evaluating the accuracy of the solution and the result;
and in the second problem, she used the stages other than the evaluation stage. It
can be said that Semanur, whose mathematics achievement was “adequate,” did
not follow Polyas (1957) problem solving stages in both mathematics problem
solving processes; she did not use the stages of understanding the problem, de-
termining the appropriate strategy, applying the strategy and evaluating the cor-
rectness of the solution and the result. In parallel with these results, in the study
conducted by Yanbiyik et al. (2024) on 4th graders, it was concluded that students
with “high” mathematical achievement performed all of the problem solving steps,
those with “medium” achievement performed these steps incompletely, and one of
the students with “low” achievement performed all of the problem solving steps.
Umurbek and Ozsoy (2020), in their study with 7th graders, stated that students’
tendency to use problem solving steps was low, especially that they proceeded to
the implementation stage without realising the planning stage. Siizer (2021) stated
that primary school students made the most mistakes in routine problems at the
evaluation stage and reached a conclusion that supported the findings of this study.
Considering these studies, it can be said that students with “very good” mathema-
tics achievement generally use problem solving stages other than the evaluation
stage (understanding the problem, making a plan and implementing the plan) du-
ring problem-solving activities. On the other hand, it can be said that students with
“adequate” mathematics achievement do not follow the problem solving stages.
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This situation may indicate that following the problem solving stages may be effe-
ctive on mathematics achievement. Oztiirk (2021) states that students’ mistakes in
mathematics lessons stem from their inability to read the problem correctly, while
Memnun and ilksen Kanbur (2020) indicate that even students with a high level of
reading comprehension experience problems in the solution verification stage in
their study with third-grade primary school students. Ataman (2018), on the other
hand, emphasised that students need to improve their planning skills in order to
become good problem solvers. Ozsoy (2005) revealed that there is a significant
and positive relationship between mathematics achievement and problem solving
skills. It is noteworthy that students with “adequate” mathematics achievement, as
well as students with “very good and good” mathematics achievement, skipped the
evaluation step. However, the evaluation step allows students to review how they
solved the problem and to check whether they have made processing errors. There-
fore, students’ skipping this step can be seen as an important deficiency.

When examining the stages where students encountered difficulties in problem
solving, Cihan, whose mathematics achievement was “very good,” had no prob-
lems in the first problem, but had problems in the second problem at the strategy
determination stage. This student, who made a mistake by applying the first soluti-
on that came to his mind, then reread the problem, chose the correct strategy and
reached the correct result. Hatice, whose mathematics achievement was “good,”
had problems in the first problem. At every stage of the problem solution, she per-
formed operations that were not suitable for the solution. Especially at the stage
of understanding the problem, since there was no thought about what, where and
when to use the data in the problem, this deficiency came to the fore in the other
stages of the problem solution. In addition, the fact that the daily expressions in the
problem were not understood by the student caused her to have problems in prob-
lem solving. According to Arsal (2009), successful problem solvers can correctly
express the mathematical structure of a problem and reach the solution using diffe-
rent strategies. After Hatice used inappropriate strategies in the solution process of
the problem, with the help and guidance of the researcher, she developed a strategy
suitable for the solution again and solved the problem correctly. Determining how
students define a problem, understanding and evaluating their existing knowledge
can contribute to problem solving and effective solutions can be achieved (Kiikey,
2018). For this reason, being aware of what students understand from the problem
and how to follow a process for its solution can play an effective role in achieving
the correct result in mathematics problems. This student, whose mathematics ac-
hievement was “good,” stated that he had solved a similar problem to the second
problem before and did not have any problems at any stage of the given problem.
Semanur, whose mathematics achievement was “adequate,” had problems in both
problems. She used expressions that were not suitable for the solution at every sta-
ge of the problem solution. This problem came to the fore at other stages of prob-
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lem solving, especially at the stage of understanding the problem, since the expres-
sions in the problem were not understood and there was no thought about how to
use the data,. During problem solving, students should be able to bring together
the concepts and operations in the problem and use them in solving the problem
(Bernardo, 1999). According to Rocha and Babo (2023), mathematical background
influences success in solving mathematical problems, but does not determine stu-
dents’ reasoning ability regarding the problem. For this reason, even if students’
mathematical background is weak, their ability to read and understand the infor-
mation in the problem correctly and to reason is very important for problem sol-
ving. The existence of a positive relationship between reading comprehension level
and problem solving skills is found in many studies (Boz, 2017; Giirsoy & Celikoz,
2022). Goos, Galbraith, and Renshaw (2000) stated that the most important and
first stage in problem solving is reading comprehension. In cases where this stage
is not successfully realised, students will reach meaningless results by randomly
using the numbers given in the problem. In addition to being the first stage of
problem solving, problem comprehension is also the key for other stages. (Ergen,
2018; Van de Walle, et al., 2021).

In the study of Memnun and Kanbur (2019), it was shown that students with
low reading comprehension levels had problems in all steps of problem solving,
while students with high reading comprehension level were successful in problem
solving stages. However, they generally had problems in the control of the solution
according to their reading comprehension level. After Semanur’s incorrect thou-
ghts and strategy selection regarding the solution of the problem, it was observed
that with the help and guidance of the researcher, she developed a strategy suitable
for the solution again and solved the problem correctly. This situation can indicate
that students with low mathematics achievement should develop metacognitive
skills, such as reading comprehension, associating given information, and multidi-
mensional thinking (Ergen, 2020). Giirbiiz and Giider (2016) stated that teachers
use only certain strategies in problem solving. Instead of using fixed strategies to
solve problems correctly, there is a need for a process that can be achieved by better
understanding the problem-solving process (Biilbiil, El¢i, Giiler, & Giiven, 2021).
These studies indicate the necessity of activities and applications that will help stu-
dents understand what they read and provide appropriate information about prob-
lem-solving processes. Similar to these results, Gokkurt et al. (2015) found that
students were generally not sufficient in the stages of understanding the problem,
making a plan and evaluation. However, most of the students who determined the
correct strategy did not have difficulty in the implementation of the plan. Simi-
larly, in Prince and Felder’s (2006) study, it was stated that students generally had
difficulties in the stages of understanding the problem and developing solution
strategies. According to these results, students have difficulties in the steps of un-
derstanding the problem and making a plan, and accordingly, they cannot reach
the correct result.
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RECOMMENDATIONS

This study found that students with very good and good mathematics achieve-
ment followed the problem-solving stages. However, students with sufficient mat-
hematics achievement did not follow the problem solving stages. Accordingly, it
can be suggested that teachers should emphasise that problem solving should be
done by following certain stages and which processes these stages include during
problem-solving activities for students with sufficient mathematics achievement.

Students in this study generally did not use the evaluation stage. It was deter-
mined that students with “adequate” mathematics achievement did not follow any
stage in problem solving. Accordingly, it can be suggested that teachers should
emphasise the evaluation stage during problem-solving activities. For students
with “adequate” mathematics achievement, they should provide sample solutions
by specifying all stages of problem solving.

In this study, it was determined that students had difficulty in the steps of un-
derstanding the problem and making a plan. Accordingly, this finding suggests
that students should read books to improve their reading comprehension skills and
use reading comprehension strategies during reading. Teachers, on the other hand,
can be advised to conduct frequent reading comprehension activities and include
reading comprehension strategies during these activities.

Given its clinical interview design, the study did not aim to produce genera-
lisable results. . Generalisable results could be obtained using different research
designs.
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