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Article Information Abstract
@ Crosshark The purpose of this study is to examine the solutions of third grade students to 4
different types of problems under the title of traditional and skill-based problems:
DOI: 10.29299/kefad 975524 "containing excess information, containing incomplete information, containing

contradictory information and having more than one solution". This is a qualitative
research study. 27 third grade students participated in this research. The data of the
research were collected in the second semester of the 2020-2021 academic year. Data
were collected through a questionnaire consisting of open-ended mathematical
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problems. The questionnaire used in the research consists of two different sections and
a total of eight open-ended problems, four in each section. Data collection was carried
Keywords: out with an interval of two weeks. First, the students were given a narrative that
Skill Based Problems, included traditional problems, and then two weeks later, skill-based problems were
included. The findings of the study revealed that problem types do not change the
students' problem-solving ways, while the problems in the sub-category changed the
Third Grade Students students’ solution ways. In solving problems with incomplete information, students
could not make correct and sufficient explanations in skill-based problems compared to
traditional problems.

Traditional Problems,

Uciincii Stnif Ogrencilerinin Geleneksel ve Beceri Temelli Gercek
Yasam Problemlerindeki C6ziimlerinin incelenmesi

Makale Bilgileri Oz
@CmssMa:k Bu arastirmanin amaci, ilkokul iiciincii sinif 6grencilerinin geleneksel ve beceri temelli
problem bashig altinda yer alan “fazla bilgi iceren, eksik bilgi iceren, celiskili bilgi igeren ve
DOI: 10.29299/kefad 975524 birden fazla ¢oziimii olan” dort farkl tiirdeki problemlere olusturduklar1 ¢6ziim yollarin

incelemektir. Bu arastirma, nitel arastirma yontemi kullamlarak desenlenmistir. Arastirmaya
27 ilkokul liglincii simaf 6grencisi katilmustir. Arastirmamin verileri 2020-2021 dgretim yilinin

Yiikleme:  28.07.2021
Diizeltme:  29.11.2021

Kabul: 26.02.2022 ikinci déneminde toplanmistir. Veriler, agik uglu matematiksel problemlerden olusan anket
araciligryla toplanmistir. Arastirmada kullarulan anket iki farkli boliimden ve her bir
Anahtar Kelimeler: bolimde dort adet olmak {izere toplam sekiz agik uglu problemden olugsmaktadir. Verilerin
toplanmasi iki haftahk ara ile gergeklestirilmistir. Ogrencilere ilk olarak geleneksel
Beceri Temelli Problemler, problemlerin yer aldigy, iki hafta sonra da beceri temelli problemlerin yer aldigi anket
Geleneksel Problemler, uygulanmustir. Arastirmanin bulgulari, 6grencilerin problem ¢dzme yollarim geleneksel ve

beceri temelli problemler degistirmemigken, alt kategoride yer alan problemler 6grencilerin
¢ozlim yollarini degistirmistir. Eksik bilgi iceren beceri temelli problemlerin ¢éziimiinde
Ogrenciler geleneksel problemlere kiyasla dogru ve yeterli agiklamalar yapamamuslardir.
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Giris

Geligen diinyada bireylerin sahip olmasi gereken becerilerden yola ¢ikarak 6gretim programlari
ve sinav sistemleri de degisime ugramaktadir. Bu doniisiimden tilkemizdeki sinav sistemi de etkilenmis
ve 2018 yilindan beri liselere gecis sinavlarinda (LGS) da beceri temelli problemlere yer verilmistir
(Kertil, Dede ve Ulusoy, 2021). Bu beceri temelli problemler, kazanim bilgisinin yaninda, iist diizey
diisiinme becerisi, bir dizi islem becerisi, yorumlama ve dikkat gerektiren problemlerden olusmaktadir.
2018 yilindan buyana yapilan LGS matematik alani Ogrenci net ortalamalari incelendiginde,
ortalamanin 4-5 net civarinda oldugu goriilmektedir (MEB, 2018; 2019; 2020). Beceri temelli
problemlerin, LGS'nin zorlugunda biiyiik rol oynadig: ifade edilmektedir (Cepni, 2019). Bununla
birlikte, 6grencilerin netlerindeki bu diistisiin farkli pek ¢ok nedeni olabilir. Bunlardan bir tanesi,
okullardaki matematik O6gretiminin ¢ogunlukla matematiksel kavramlar1 ve algoritmalar1 giinliik
yasamda kullanimlarimin dikkate alinmadan 6gretilmesine odaklanmak olabilir. Diger bir ifadeyle,
okullarda gergeklestirilen 6gretimlerde, genellikle kavramlarin 6grenilmesine odaklanilmasi ve 6gretim
programinda ifade edilen becerilerin kazandirilmasmin goz ardi edilmesi bunu etkileyen 6nemli
etkenlerden biri olarak goriilebilir. Bunun yaninda, yapilan arastirmalarda, 6gretmenler beceri temelli
problemlere tedirgin yaklastiklarini, problemlerin ¢oziimlerini yaparken kismen zorlandiklarim ve
hizmet ici egitime ihtiya¢ duyduklarin ifade etmektedirler (Erden, 2020; Kertil ve digerleri., 2021).
Ogretmenlerin beceri temelli problemlerin &gretiminde yasadiklar: zorluklarda 6grencilerin basarisini

etkileyen bir diger faktor olarak ele alinabilir.

Ogrencilerin beceri temelli problemleri ¢cozme basarilarini artirmak igin ilkokuldan itibaren
matematik Ogretimlerinin sekillendirilmesine ihtiya¢ bulunmaktadir. Problem ¢6zme becerisi de
matematik Ogretim programinin en temel becerilerinden biridir (Milli Egitim Bakanligi, 2005; 2013;
2018). Ogretim programinda, dgrencilerin giinliikk hayatta karsilagilabilecekleri bir dizi problemi
¢ozebilmeleri temel beceri olarak ele alinmaktadir (MEB, 2018). Ancak, farkli giinlitk yasam
baglamlarinda kullanilan matematiksel igeriklerin hangi becerileri gelistirildigine gerektigine karar
verilmesi gerekmektedir. Ogrencilerin 6gretim programinda belirlenen matematiksel icerikle, giinliik
yasamda karsilastiklar: durumlar birbirinden ¢ok farklidir. Okullarda matematik derslerinde 6grenciler
algoritmalar1 6grenip bunlar {izerine akicilik kazanmaya odaklanirken, 6grencilerin girmis olduklar
LGS smavinda okulda edindikleri bilgilerden bagimsiz beceriler test edilmektedir. Bu yiizden,
Ogrencilerin bu matematiksel bilgi odagindan ayrilmalar: ve ilkokuldan itibaren beceri temelli bir
Ogretime gecmelerinin gerekli oldugu disiiniilmektedir. Bu degisimle birlikte 6grencilerin gercek

yasam problemlerini ¢gdzmede basarilarinin artacag: dngoriilmektedir.

Mevcut egitim sistemimiz yillardan beri ezbere dayali bir 6gretim yaklasimina dayandig:
yoniinde elestirilmektedir (Sekin, 2008). Problem ¢6zme siirecinde de dgrencilerin kavramsal bilgiye

onem vermekten ziyade, denklem olusturma prosediirlerini ezberleme egiliminde oldugu ifade
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edilmektedir (Catrambotie, 1998). Ogrencilerin bu egilimlerinin nedeni olarak da &gretmenlerin iyi
tanimlanmis denklem prosediirlerine ayr1 bir 6nem atfediyormus gibi davranmalar1 gosterilmektedir
(Pew Higher Education Research Program, 1990). Mevcut 6gretim uygulamalari, 6grencilerin problem
¢ozme siirecini 6grenene kadar alistirmalar yapma ve belirli tipteki problemleri ¢ok sayida ¢ozme
tizerine kuruludur. Bu koklesmis 6gretim yonteminde, 6grenciler durmadan ayni konu tizerinde benzer
ya da farkli sekillerde ifade edilmis problem tiplerini ¢6zmektedirler ve problemlerin metinlerinde ifade
edilen herhangi bir durumu ya da farkli ¢6ziim yontemini tartismadan en hizli yoldan ¢oziime
ulasmaya c¢alismaktadirlar. Bu 6gretim uygulamasi ile 6grencilerin matematik dersinde basar1 elde
edemedigi, son dort yilda yapilan LGS ile de ortaya koyulmustur. Bu 6gretim yontemine ek olarak,
Ogrencilerin problem ¢d6zme konusunda basariya ulasamamalariin bir nedeni de ders kitaplarinin
tasidigr ozelliklerdir. Ders kitaplarinda yer alan problemler genellikle ¢6ziimii agik olan, tek bir ¢6ztim
yoluna sahip ve belirli bir algoritmay: takip ederek ¢oziime ulasilabilen problemlerden olusmaktadir
(Ramnarain, 2014). Ders kitaplarinin matematiksel diisiinme, problem ¢6zme, zihinsel aligkanliklar:
gelistirme gibi pek ¢ok beceriyi gelistirecek nitelikte problemleri icermedigi pek ¢ok arastirmada ortaya
konulmustur (Cimen ve Yildiz, 2017; Eroglu, 2021; Sirin ve Yildiz, 2020). Bu iki nedenden dolay1
ogrencilerin problem ¢6zerken herhangi bir sorgulamaya gerek duymaksizin, problemdeki sayilar ile

bir algoritmay1 takip etme ya da bir denklem kurma egiliminde olduklar: goriilmektedir.

Alan yazin incelendiginde, problem farkhi sekiller tanimlanmakta ve simflandirilmaktadir
(Altun, 2018; Karasar, 2012; Polya, 1957). Karasar (2012) problemi, giderilmesi gereken giicliik, sikint1
olarak tanimlamistir. Giinliik hayatta aracin yakitinin bitmesi, elektriklerin kesilmesi, sogukta tistimek
gibi pek c¢ok problem ile kars: karsiya kalinmaktadir. Problem ¢6zme, giinliik yasamdaki en énemli
biligsel aktivite olarak ifade edilmektedir (Jonassen, 2000). Problem ¢bzmenin o6zelliklerinden biri,
bireylerin esnek bir sekilde calisabilmeleri ve kullanilan stratejileri degisen kosullara gore
degistirebilmeleridir (Elia, van den Heuvel-Panhuizen ve Kolovou, 2009). Bir matematik probleminin
de yapilan tanima benzemesi ve igerisinde bir baglam tasimasi gerekmektedir. Matematiksel problem
¢ozme, “kisinin nasil ¢ozecegini bilmedigi bir matematik probleminin nasil ¢dziilecegini bulmanin
biligsel siireci” anlamina gelmektedir (Mayer ve Hegarty, 1996). Ornegin, ’3+2=?" iglemi bir
matematiksel problem degil, alistirma olarak siniflanabilir. Ancak ““Haftada 3 giin calisan birinin, 2 giin
ek mesai yapmasi sonucunda o hafta calistig1 giin sayis1 kagtir?”” seklinde baglama sahip bir durum,

matematiksel problem olarak ele alinabilir.

Problem tanimlamalarina ek olarak, matematiksel problemler alan-yazinda farkli sekillerde
smiflandirilmistir. Polya (1957) problemleri rutin ve rutin olmayan problemler seklinde iki kategori
altinda smiflandirmistir. Rutin problemler, ¢6ziimlerinin dort islem gibi bazi kural ve algoritmalar ile
yapilabildigi alistirma seklindeki problemler olarak ifade edilmektedir (Polya, 1957). Rutin olmayan
problemler ise 6grencilerin olaylar: inceleme, iliski arama, ériintii bulma ve ispat yapma becerilerini 6n

plana cikaran problemler olarak ele almmustir (Altun, 2018). Alan-yazinda yapilan bir bagka



Eroglu, D. & Topgu, A.

smiflandirmada problemler A ve B tipi olmak tizere 2 tipte ele alinmistir (Olabe, Basogain, Olabe, Maiz,
ve Castafio, 2014). A tipindeki problemler tek bir ¢6ziim yolu ile ¢oziilebilen, B tipindeki problemler ise
olas1 ve cesitli ¢ozlim yollar1 olup tek bir dogru yariti olmayan problemler olarak ele almmuigtir.
Ornegin, “Dairenin alaninin hesaplanmas1” gibi tek bir ¢dziimii olan problemler A tipi problem olarak
ele alinmigken, “On alt1 odali seraya birakilan bir kelebegin, on alti oday1 da gegebilmesi igin
kullanabilecegi alternatif yollar1 bulunuz.” gibi birden fazla ¢6ziimii olan ve tek bir dogru yaniti
olmayan problem tiirleri de B tipi problemler altinda siniflandirilmistir.” gibi birden fazla ¢6ziimdii olan
ve tek bir dogru yaniti olmayan problem tiirleri de B tipi problemler altinda simiflandirilmistir. B
tipindeki problemlerin, bireylerin giinliik yasamda daha fazla kargilastiklar1 tarzda problemler oldugu
ifade edilmistir (Olabe ve digerleri, 2014). Alan yazinda yapilan problem smiflandirmalarina
bakildiginda, cesitli benzerliklerin oldugu goriilmiistiir. Ogretimlerde farkli ¢dziim yollarina sahip, tek
bir dogru yaniti olmayan ve genellikle giinliik yasam baglamlarinda karsilasilan problemlerin yer

almasmnin, 6grencilerin problem ¢dzme becerilerini gelistirecegi diisiiniilmektedir.

Degisen diinya ile birlikte matematikte sunulan problemlerin tiirleri ve siniflandirmalar: da
degismistir. Ornegin, PISA uygulamalarinda 6grencilerin problem ¢6zme becerileri gercek yasam
baglamlar1 iginde sunulmus problemler araciifiyla Olgmektedir (Organisation for Economic
Cooperation and Development-OECD, 2010). Bu problemlerin ¢éziimlerinin yapilabilmesi i¢in, “nicelik,
degisim ve iligkiler, uzay ve sekil, belirsizlik” icerigindeki matematiksel bilgiye ihtiya¢c duyulmaktadir
(MEB, 2019). PISA-2018 Tiirkiye raporuna gore, Tiirk 6grencilerin siralamasi 79 iilke arasinda 42. sirada
yer almistir. Bu siralama g6z oniine alindiginda, Tiirkiye’deki 6grencilerin problem ¢6zme becerilerinde

bazi eksikliklerin oldugu sdylenebilir.

Alan yazinda yapilan arastirmalar, Ogrencilerin aldiklar1 egitimlerin ve problem ¢6zme
pratiklerinin onlarin basarisi {izerinde etkilerinin oldugunu ortaya koymustur (Bozkurt ve Altun, 2019;
Contay ve Tymen, 2011). Tlkokul {igiincii sinif dgrencileri ile gerceklestirilen bir arastirmada, giinliik
hayat problemlerinde okul matematigini kullanan &grencilerin kalem kagit bulunmadigi durumlarda
da kalem kagitla islem yapiyor gibi zihinden islem yaptiklarini, giinliik hayat matematigini kullanan
Ogrencilerin ise ¢oziime ulasmak icin pratik yollar aradiklarin1 gozlemlemislerdir. Ogrencilerin PISA
problemlerini nasil ¢ozdiiklerinin arastirildig: bir calismada, dgrencilerin problemleri formiile etmede
zayif ama yorumlamada basarili olduklari ifade edilmistir (Hendroanto ve digerleri., 2018). Hite (2009),
okuma stratejilerinin kullanilmasinin 6grencilerin problem ¢6zme becerilerini gelistirmelerine yardimci
oldugu ifade etmistir. Ayrica Biiyiikalan, Filiz, Erol ve Erol (2018) {istbilissel okuma stratejilerini
kullanma siklig1 ile rutin olmayan problem ¢ozme basarist arasinda pozitif bir iliski bulmustur.
Ozetlenen bu arastirma sonuglari ogrencilerin problem ¢6zmeye karsi olumsuz bir bakis agisina sahip
olmadiklar1 goriilmekle birlikte, problem ¢6zmedeki basarisizliklarin Ogretimlerden kaynakli

olabilecegini diistindiirmektedir.
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Matematik 6gretiminde problem ¢6zme siirecinde ilk olarak 6grencilerin hazirbulunusluklari
¢ok onemlidir. Ayrica, 6gretimlerde kullanilacak problemlerin 6grenciler tarafindan ¢oziilebilmesi i¢in
su Ozellikleri tasimasi gerekmektedir: 1. problemin ilgi ¢ekici ve zorlayici olmasi, 2. problemin
Ogrencilerin 6grenecekleri matematige ilgisini cekmesi, 3. agiklama gerektiren bir duruma sahip olmasi
ve 4. ¢ozlimiin dogrulugunun 6grenci tarafindan kontrol edebilir olmasi. Matematik 6gretiminin yap1
taslarindan olan problem ¢6zme sonucunda da 6grenme olusur (Van De Walle, Karp ve Bay-Williams,
2018). Ancak, problem ¢6zme siirecinde 6gretimlerde 6grencilere problemlerin zor olduklar: sdylense
ve problemlerin tek bir ¢oziim yolunun olmayabilecegi yoniinde Onceden uyari yapilsa bile,
Ogrencilerin problem ¢6zme davrarnuslarini degistirmedikleri goriilmiistiir (Reusser ve Stebler, 1997).
Oysa ki, 6grencilere proje tarzinda sunulan gercek¢i problemlerle gergeklestirilen 6gretimlerde, onlarin
problem ¢6zme becerilerinin daha fazla agiga ¢iktig1 ortaya konulmustur (Reusser ve Stebler, 1997). Bu
da 6gretimlerde 6grencilerin siirekli gercek¢i olmayan, sadelestirilmis, kat1 bir yapiya sahip problemler
ile karsilasmalarindan ziyade, problem tarzlarinda degisiklige gidilmesi gerekliligini ortaya

¢gikarmaktadir.

Ogrencilerin problem ¢ozme becerilerini gelistirmek igin, problemlerin farkli tiirlere
déniistiiriilmesi gerektigi arastirmacilar tarafindan vurgulanmaktadir (Cotic, 2010; Ozrecberoglu ve
Caganaga, 2018). Matematik egitiminde 6grenciler sadece gesitli stratejileri bilmeleri ve uygulamalar:
degil ayn1 zamanda esnek olmalar1 gereken yeni durumlar ve yeni problemlerle karsi karsiya
kalmaktadir (Baroody, 2003). Yeni nesil dedigimiz ve alan yazinda rutin olmayan problem (Polya, 1957)
olarak da adlandirilabilecek problemlerde 6grencilerin problemi anlamasi ve problemi ¢6zmenin en iyi
yolunu bulmasi icin yaratic1 diisiinmeleri ve bazi stratejileri uygulamalari gerekmektedir (Pantziara,
Gagatsis ve Elia, 2009). Polya (1957), ogrencilere rutin problem disinda baska bir problemin
¢ozdiiriilmemesinin affedilemez bir hata oldugunu ve bu durumun 6grencilerin hayal giiciinii olumsuz
yonde etkileyebilecegini belirtmektedir. Bu bakimdan matematik egitiminde siirekli karsilastiklar
problemlere alternatif olarak farkl tiirlerde problemlere yer verilmesinin, 6grencilerin bilgi ve zihinsel

becerilerini olumlu yonde etkileyecegi diistiniilmektedir.

Ogretimlerde bulunan soyut matematik problemlerinin aksine, gergek diinyadaki problemler
farkli becerileri bir arada bulundurmaktadir. Bundan dolay1 da geleneksel problemlerin yaninda gercek
diinyada var olan farkl tiirlerdeki problemlere de yer verilmelidir (Coti¢, 2010). Cotic (2010)
Ogrencilerin matematiksel becerilerini gelistirebilecegini Sngdrdiigii dort farkli tiirde problem
tanimlamustir: 1. Yeterli veriye sahip olmayan gercekgi problemler, 2. Coziilmesi icin gerekenden fazla
veriye sahip gercekci problemler, 3. Birden fazla ¢oziimii olan gergekci problemler ve 4. Verilerin
celigkili oldugu veya ¢oziimlerin olmadig1 gercekgci problemler. Bu problem tiirlerine bakildiginda,
problemlerde 6grencilerin anlama becerilerinin 6n plana ¢iktig1 goriilmektedir. Nitekim, Polya (1957)
problemi anlamanin ¢éziimiin ilk adimi oldugunu belirtmistir. Bu adimda 6grenciler verilenleri not

edebilir, bir sekil cizebilir, onemli noktalar1 vurgulayabilir veya problemin cesitli kistmlarini ayirabilir
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(Alvi ve Nausheen, 2019). Alan yazinda 6grencilerin problemi anlama basamagin aritmetik islemlerin
gerisinde biraktig1 (Hegarty, Mayer ve Monk, 1995), problem ¢oziimlerinde okudugunu anlama
boliimiinde daha fazla hata yaptiklar1 (Ulu, Tertemiz, and Peker, 2016), problemleri okurken
kullanilabilecek 6nemli noktalar1 vurgulama, verilenleri not alma, daire i¢ine alma, belirli araliklarla
diisiinmeyi durdurma gibi stratejileri kullanmadiklar1 (Ergen, 2020) belirlenmistir. Ayrica, Chacko
(2004) hem ilkokul hem de ortaokul 6grencilerinin rutin olmayan problemleri rutin problemler gibi
¢ozdiiklerini belirtmistir. Arastirma sonuglari, 6grencilerin rutin olmayan problemleri ¢oziimlerinde
problemler yasadiklarini ortaya koymustur. Ayrica, Ergen (2020) doérdiincii sinif 6grencileriyle yapmais
oldugu arastirmasinda farkli diizeylerdeki ilkokul Ogrencilerinin problem ¢6zme becerilerinin
incelenmesini énermektedir. Bu noktadan ve diger arastirma sonuglarindan hareketle bu arastirmada

ilkokul 3. smif 6grencilerinin farkl tiirlerdeki problemler karsisindaki ¢6ziim yollar: arastirilmistir.
Bu amag dogrultusunda arastirmada asagidaki problemlere yanit aranmaistir:

1. Ilkokul {igiincii siuf 6grencilerinin, geleneksel problemlere sunmus olduklari ¢6ziim yollar:

nelerdir?

2. Tlkokul tigiincii stuf Ogrencilerinin, beceri temelli problemlere sunmus olduklar1 ¢éziim

yollar1 nelerdir?

3. Ilkokul iigiincii smif dgrencilerinin, geleneksel ve beceri temelli problemlere sunmus

olduklar1 ¢6ziim yollar1 arasinda farklilik bulunmakta midir?

Bu ¢alismada kullanilan problemler geleneksel ve beceri temelli olmak tizere iki kategoride
smiflanmistir. Her bir kategori altinda da Cotic’in (2010) 6nermis oldugu dort tiirde problem yer
almaktadir. Bu calismada kullanilan problem tiirlerinin ve arastirmanin sonuglarinin, dgrencilerin
matematiksel problem ¢6zme becerilerini gelistirmek i¢in kullanilabilecek igeriklerin belirlenmesinde
ogretmenlere, ders kitaplarinda yer alan problemlerin ¢esitlendirilmesinde kitap yazarlarina ve 6gretim
programinda problem ¢ozme kazanimlari altinda yer alan problemlerin gesitlenmesinde program

hazirlayicilara yol gosterecegi diistiniilmektedir.
Yontem
Arastirma Modeli

Bu arastirmada ilkokul 3 smif 6grencilerinin farkh tiirlerdeki problemlere sunmus olduklar:
¢ozlim yollart incelenmis oldugundan nitel arastirma olarak desenlenmistir. Nitel arastirmalarin
bireylerin davranislarini agiklamak iizerine kurulu oldugu ifade edilmektedir (Fraenkel ve Wallen,
2012). Bu aragtirmada da {igiincii simif 6grencilerinin farkl: tiirlerdeki problemlerine sunduklar: ¢oziim

onerileri incelendiginden arastirmanin dogasinin nitel arastirmaya uygun oldugu sdylenebilir.
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Katilimcilar

Arastirmaya Burdur ilinde bir ilkokulda 6grenim goren 27 ilkokul {i¢iincii sinif 6grencisi
katilmistir. Arastirmanin katihimcilar1 kolay ulasilabilirlik yontemi kullanilarak belirlenmistir.
Arastirma okullarin yar1 zamanl agik bulundugu pandemi siirecinde yiiriitiildiigtinden, arastirmanin
veri toplama siirecinde zaman ve bilgi kaybini 6nlemek igin bu yontemi segmek uygun goriilmiistiir.
Aragtirmanin verilerinin toplanacagi okul ve smif belirlendikten sonra, 38 kisilik sinifin tamamaina veli
onam formlar1 gonderilmis ve velisi tarafindan arastirmaya katilmaya izin verilen 27 6grenciye anket
uygulanmistir. Anket uygulanan 6grencilerin 10 kiz ve 17 erkek 6grencilerden olusmaktadir. Ayrica
ogrencilerin 4t diistik, 5'i orta ve 18'i yiiksek basari diizeyinde Ogrencilerden olusmaktadir.
Ogrencilerin basar1 diizeyleri, derste 5gretmenin yapmis oldugu sinavlarda aldiklar1 notlar ve derste
gosterdikleri performanslara dayali olarak belirlenmistir. Ogrencilerin ders i¢i performanslarina

yonelik sinif 6gretmeninin goriisii alinmistir.
Verilerin Toplanmasi ve Analizi

Aragtirmanin verileri 2020-2021 6gretim yilinin ikinci doneminde toplanmistir. Veriler, agik
uclu matematiksel problemlerden olusan anket araciligiyla toplanmistir. Arastirmada kullanilan anket
2 farkli boliimden ve her bir boliimde 4 soru olmak {izere toplam 8 agik uglu problemden olusmaktadir.
Acik uglu problemler, katilimcilara kendilerini istedikleri dil ile ifade etme firsat1 sundugundan (Lee ve
Lutz, 2016), katilimcilarin yanit verme secimini kisitlamadigindan (Schonlau ve Couper, 2016) ve
arastirmacilarin daha 6nce diisiinmedikleri yanitlarin ortaya ¢ikma olasiligini arttirdigindan (Giirel,
Eryilmaz ve McDermott, 2015) arastirmanin verilerinin toplanmasinda ag¢ik uglu problemlerin
kullanilmas: uygun goriilmiistiir. Agik uglu problemler arastirmacilar tarafindan gelistirilmistir.
Arastirmanin amaci dogrultusunda, oncelikle anket sorulari dncelikle geleneksel ve beceri temelli
problemler olarak ele alinmis ve bu iki kategorinin alt-kategorisi olarak “1. Yeterli veriye sahip olmayan,
2. Coziilmesi icin gerekenden fazla veriye sahip, 3. Birden fazla ¢oziimii olan ve 4. Verilerin geliskili
oldugu veya ¢oziimlerin olmadig1” basliklarinda birer matematiksel problem olusturulmustur. Tablo
1’de ¢oziilmesi icin gerekenden fazla veriye sahip geleneksel ve beceri temelli problem 6rnek olarak

sunulmustur.

Tablo 1. Veri toplama aracinda yer alan matematiksel problemlere ornekler

Geleneksel Problem Beceri Temelli Problem
1-kilogram domates 3-lira, 1- Sena ve Lena kardeslerin aksam yemeginde lokantada yedikleri yiyecekler ve
kilogram patates 4-lira ve 1- yiyeceklerin fiyat listesi asagidaki tablolarda verilmistir. Her bir kardesin 6deyecegi
kilogram karnabahar da 5-liradir. toplam {icreti bulunuz.
2-kilogram patates ve 1-kilogram Sena Lena Fiyat Listesi
karnabahar alan Omer, toplam kag Mercimek Gorbast ox Kiinefe oz
. .. 5 Karnryarik Sarma Ezogelin Corbasi 6% Kadayif 8%
lira 6der? Kuru fasulye 8% Kabak tatlis1 VE )
Yogurt Yogurt Karniyarik 108 Su 1%
Sarma 9% Ayran 2%
Kadayif Kabak Yogurt 5% Meyve Suyu 2%
Tatlis: Salata 5% Soda 2%
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Problemler hazirlanirken geleneksel problemler sozel metinli sorulardan, 6grencilerin ders
kitaplarinda karsilastiklar tiirde olan problemlerden tercih edilmistir. Beceri temelli problemlerde ise
sozel metin diginda problemde &grencilerin okumas: gereken bir de goklu gosterime yer verilmistir.
Ayni alt-kategori altinda yer alan problem baglamlari benzer ve {iglincii smif Ogrencilerinin
¢Ozebilecekleri matematiksel iceriklerden olusturulmustur. Veri toplama aracinda yer alan
problemlerin olusturulmasinin ardindan, 6l¢gme aracinin kapsam gecerliligini saglamak i¢in matematik
egitimi alaninda doktoralarini tamamlamis ve problem ¢o6zme konularinda arastirmalari bulunan 3
farkli arastirmacidan uzman goriisii alinmistir. Uzman goriisiiniin alinmasi igin bir form hazirlanmis
ve uzmanlarin her bir maddeyi “3. Uygun”, “2. Uygun ancak diizeltilmeli” ve “1. Uygun degil, anketten
¢ikarilmali” seklinde puanlamalari istenmistir. Ayrica 2. Ve 3. Maddeyi puanlayan arastirmacilardan
sectikleri bu maddeyi se¢me nedenleri ve ankette yer alan problem yerine gelebilecek problem igin
alternatif Oneri sunmalar1 beklenmistir. Buna gore, anketin ilk hazirlanan seklinde yer alan
problemlerden ¢ikarilmasi gereken bir problem oldugu yoniinde uzman goriisii gelmezken, bazi
problemlerin ifade edilis bicimine ya da problemde sunulan verilerin degistirilmesine yonelik goriisler
gelmistir. Anket uzman goriisleri dogrultusunda diizenlenmis ve son haline getirilmistir. Anketin
uzman goriisleri dogrultusunda diizenlenmesinin ardindan 5 farkli ilkokul 3. Siuf 6grencisine
arastirmacinin gozetimi altinda uygulanmis ve 6grencilere sorularin anlasilabilirligine yonelik goriisleri
alinmig ve c¢ozlimleri degerlendirilmistir. Bu ©¢n uygulamada ankette yer alan problemlerin
anlagilirhigina yonelik herhangi bir problem tespit edilmemis ve ardindan arastirma igin veri toplama

siirecine gecilmistir.

Verilerin toplanmasi 2 haftalik ara ile gergeklestirilmistir. Ogrencilere ilk olarak geleneksel
problemlerin yer aldigi, 2 hafta sonra da beceri temelli problemlerin yer aldig1 anket uygulanmaistir.
Veri toplama siirecindeki bu bosluk, 6grencilerin daha once ¢ozmiis olduklar1i problemleri ve
¢oztimlerini unutmalar1 ve iki anketin doldurulmasinda 6nce vermis olduklar1 yanitlardan
etkilenmemeleri icin verilmistir. Verilerin toplanmas: siirecinde veya Oncesinde &grencilere,
problemlerle ilgili arastirmacilar veya Ogretmenleri tarafindan herhangi bir 6gretim yapilmamustir.
Anketlerin uygulanmasindan dnce 2 farkli sinif 6gretmenine dgrencilerin anketi tamamlama siirelerine
yonelik goriis alinmustir. Bu goriisler dogrultusunda 6grencilere her bir ankette yer alan 4’er problemin
¢ozlimii i¢in 30 dakika, iki anketi tamamlamak i¢in farkli haftalarda 30’ar dakika olmak {izere toplamda

60 dakika siire verilmistir. Ogrenciler problemlerin ¢dziimlerini bu siire icerisinde tamamlayabilmistir.

Aragtirmadan elde edilen veriler igerik analizi kullanilarak ¢oziimlenmisgtir (Miles ve
Huberman, 1994). Ogrencilerin problemlere verdikleri ¢oziimler ilk olarak dogru ve hatali ¢6ziim olarak
smiflandirilmis, ardindan her bir 6grencinin probleme vermis oldugu ¢oziime iliskin kodlar atanmustir.
Ornegin, Tablo 1’de verilen 6rnek geleneksel problemde dgrencilerin vermis olduklar1 yanitlara atanan

kodlar “D1: Islem ile dogru sonuca ulasma, D2: dogru sonuca ulasma ve fazla bilgiyi ifade etme, Y1:
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Problem verisini yanlis belirme” seklindedir. Ogrencilerin problem c¢oziimlerine iliskin veri analizi

siirecinde olugturulan tiim kodlar Tablo 2’de yer almaktadar.

Tablo 2. Veri analizinde olusturulan kod semasi

Geleneksel Problem Beceri Temelli Problem
Proble Kod Aciklama Proble Kod Aciklama
m Tiirii m Tiirii
Fazla GD1 Problemin tam ¢oziimii Fazla BD1 Problemin tam ¢oziimii
Bilgi GD2 Dogru sonuca ulasma ve Bilgi
fazla bilgiyi ifade etme
GY1 Problem verisini yanlis BY1 Problem verisini yanlis
belirme sonucu islem hatasi belirme sonucu islem hatasi
Eksik GD1 Dogru ¢6ziim, nedeni Eksik BD1 Dogru sekilde nedeni
Bilgi agiklamama Bilgi acgiklama
BD2 Coziimii yarida birakma
GD2 Dogru ¢6ziim, nedeni BD3  (Coziimili mantiga biiriiyerek
agiklama yanitlama
BY1 Verilmeyen bilgiyi goz ard1
etme
GD3 Sekil gosterimi ile ¢oziimii BY2 Verilmeyen bilgiye yeni
acgiklama deger atama
BY3  Verilmeyen bilgiyi goz ard1
ederek islem yapma
GY1 Eksik bilgiyi farketmeden BY4 Verilen bilgilerden ¢6ziim
¢Ozlim yapma uretme
BY5 Hatali islem yapma
Celiski  GD1 Dogru ¢oziim, nedeni Celiski  BD1 Dogru ¢6ziim, nedeni
Iceren aciklamama Iceren actklamama
GD2 Dogru ¢6ziim, nedeni BD2 Dogru ¢6ziim, nedeni
aciklama aciklama
GY1 Verilenlerle rastgele islem BD3  Coziimili mantiga biiriiyerek
yapma yanitlama
GY2 Sorudaki geliskiyi agiklama BY1 Verilenlerle rastgele islem
ancak ¢oziim yapmama yapma
Birden GD1 Liste yapma ve tiim Birden  BD1 Tek ¢oziim yapma
Fazla sonuglar1 yazma Fazla
Coztime GD2 Tek ¢oziim yapma Cozlime
Sahip GD3 Yas aralig ile tek ¢6ztim Sahip BD2 Farkl1 ancak eksik sonug
yapma yazma
GD4  Birden fazla ¢6ziim yapma, BD3 Liste yapma ve tiim
ancak tiim sonuglara sonuglar1 yazma
ulasmama
GD5  Farkh yaslar sozel ifade ile BY1 Soruyu s6zel olarak
aciklama agiklamak ancak sonuca
ulagamamak
GY1 Eksik ¢oztim BY2 Hatali islem yapmak
GY2 Hatali islem yapma

Veri analizi yapilirken iki arastirmaci birlikte ¢alisarak kod semasini olusturmuslar ve her bir

problem c¢oziimiine bagimsiz ¢alisarak bir kod atamislardir. Bu kodlamalarda, arastirmacilarin

kodlayicilar aras1 giivenirlik kat sayis1 0,96 olarak hesaplanmistir. Arastirmacilar kodlamalarin

karsilastirilmasinin ardindan, arastirmacilar goriis ayrilig1 yasadiklar: kodlarda bir tutarlilik saglamak
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i¢in goriis birligine varmiglardir. Kodlama ve kodlarin karsilastirilmas: islemi bittikten sonra, veri
analizinin gecerliligini saglamak icin, problem ¢6ziimlerine atanan kodlara, bagimsiz iki arastirmacidan
goriis istenmistir (Denzin ve Lincoln, 2008). Problemlerin ¢oziimlerine atanan kodlar, uzmanlar
tarafindan uygun bulunmustur. Arastirmanin bulgular: yapilan analizler dogrultusunda yiizde ve
frekanslar kullanilarak sunulmustur. Analizlerin gegerligini saglamak i¢in bulgular ayrica 6grenci
¢ozlimlerinden dogrudan alintilar kullanilarak agiklanmistir. Bulgularin sunumunda, geleneksel ve
beceri temelli problemlerin alt-kategorisinde yer alan 6grenci ¢oziim yollar1 karsilastirmali olarak

sunulmustur.
Arastirmanin Etik izinleri

Yapilan bu ¢alismada “Yiiksekdgretim Kurumlar: Bilimsel Arastirma ve Yayin Etigi Yonergesi”
kapsaminda uyulmasi belirtilen tiim kurallara uyulmustur. Yonergenin ikinci boliimii olan “Bilimsel
Arastirma ve Yayin Etigine Aykir1 Eylemler” bashg altinda belirtilen eylemlerden higbiri

gerceklestirilmemistir.
Etik kurul izin bilgileri

Etik degerlendirmeyi yapan kurul adi = Burdur Mehmet Akif Ersoy Universitesi, Girisimsel Olmayan

Klinik Arastirmalar Etik Kurul Komisyonu

Etik degerlendirme kararinin tarihi= 07.04.2021

Etik degerlendirme belgesi say1 numarasi= GO 2021/163
Bulgular ve Yorumlar

Bu boliimde, {iciincii sinif 6grencilerinin farkli tiirlerdeki problemlere sunduklar1 ¢oziimler
incelenmis ve ayni alt kategoride yer alan problemlerin geleneksel ve beceri temelli olan problemlerde

ogrencilerin ¢oziim yollar1 karsilastirilmistir.

Tablo 3. Ogrencilerin problemlere verdikleri dogru yanit dagilimlar:

Geleneksel Problem Beceri Temelli Toplam
Problem
f % f % f %
Fazla Bilgi igeren Problemler 26 96,30 25 96,15 51 96,23
Eksik Bilgi igeren Problemler 27 100 16 61,54 43 81,13
Celiski Iceren Problemler 24 88,89 22 84,62 46 86,79
Birden Fazla Coziim igeren 20 74,07 21 80,77 41 77,36

Problemler

Tablo 3 incelendiginde hem geleneksel hem de beceri temelli problem tiiriinde, fazla bilgi iceren
probleme 6grencilerin biiyiik ¢cogunlugu (%96,23) dogru yanit verildigi goriilmiistiir. Eksik bilgi iceren
geleneksel problemde &grencilerin tamami problem dogru yanit verirken, bu alt-kategorideki beceri
temelli problemde 6grencilerin %61’i problem dogru yanit verebilmistir. Diger problem tiirlerinde de

ogrencilerin problemlere dogru yanitlar verme yiizdeleri %75in {izerinde ve geleneksel ve beceri

1492



KEFAD Cilt 23, Say1 2, Agustos, 2022

temelli problemlerde dogru yanitlama yiizdesi birbirine yakin ¢ikmistir. Bir sonraki boliimde
ogrencilerin geleneksel ve beceri temelli problemlerin alt kategorileri farkli bashklar altinda
karsilastirmalar yapilarak sunulmus ve 6grencilerin problem ¢oziimlerinden yapilan alintilarla da

bulgular ayrintili olarak aciklanmustir.
Fazla Bilgi iceren Problemler

Ogrencilerin fazla bilgi igeren geleneksel ve beceri problemlerine yonelik ¢dziimleri
incelendiginde, her iki kategoride yer alan problemlerin ¢éziimiinde de dgrencilerin basarili olduklar:

gorilmiistiir.

Tablo 4. Fazla bilgi iceren problemlerin ¢iziimiinde 6grencilerin ¢oziim yollar:

Geleneksel Beceri temelli
Kodlar f % Kodlar f %
GD1 15 55,56 BD1 25 96,15
GD2 11 40,74
GY1 1 3,70 BY1 1 3,85

Tablo 4'te goriildiigii {izere fazla bilgi iceren problemlerden hem geleneksel hem de beceri
temelli problemin ¢oziimlerinde birer 6grencinin ¢dziime hatali ulastigl, digerlerinin ise problemi
dogru sekilde ¢ozebildikleri goriilmiistiir. Bu bulgu 6grencilerin matematik okuryazarlhigi ve problem
¢Ozme becerisi altinda “ilgili bilgiyi tanimlama ve kullanma” i¢in gereken beceriye sahip olduklarini

gostermektedir.

Geleneksel problemlerin ¢oziimiinde 6grencilerin 15inin (GD1) toplama ve garpma islemi
yaparak, problemin dogru sonuca ulastiklar1 goriilmiistiir. Bu ¢oziim yoluna ornek olan &grenci

¢oziimleri Sekil 1’de yer almaktadir.

Sekil 1. Fazla bilgi iceren geleneksel problemin dogru ¢oziimlerine érnekler (GD1)

Ayni problem tarzinda 11 6grencinin (GD2) islemlerin ardindan dogru sonuca ulastiklar: ve
fazla olan bilgiyi tespit ederek, kullanmaya gerek olmadigini ifade ettikleri goriilmiistiir. Bu ¢6ziim

yollarina 6rnek 6grenci yanitlar: Sekil 2’de yer almaktadir.

Bu ?Y‘DHEMJG fazladan L‘uilj-' olarak g D )
domate sip ka':» « VeriLmigtie

Sekil 2. Fazla bilgi iceren geleneksel problemin dogru ¢oziimlerine érnekler (GD2)
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Sekil 2'de goriildiigii tizere 6grenci, oncelikle 2 kg patatesin fiyatini toplama islemi yaparak
hesaplamis, ardindan da karnabaharin fiyatini eklemistir. Fazla bilgi iceren geleneksel problemlerin
¢oziimiinde sadece bir 6grencinin (GY1) veriyi hatali belirlemesinden dolay1 islem hatas1 yaptig:
goriilmiistiir. Bu 6grenci problemin igerisinde karnabaharin fiyatimi hatali tespit etmis ve bu yiizden
problemin sonucuna dogru olarak ulasamamistir. Bu 6grencinin ¢oziimii Sekil 3'te ornek olarak

verilmigtir.

Sekil 3. Fazla bilgi iceren geleneksel problemin yanhs ¢6ziimiine 6rnek (GY1)

Bu problem incelendiginde 6grencinin problemin ¢oziim yoluna iliskin sorun yasamadigy,
sadece ilgili veriyi tanimlarken hatali sekilde se¢im yaptig1 goriilmektedir. Bu durum o6grencinin

dikkatsizliginden kaynaklh da olabilir.

Fazla bilgi iceren beceri temelli problemler incelendiginde ise 6grencilerin 25’i (BD1) problemi
dogru olarak ¢6zmiis, 1 6grenci (BY1) ise geleneksel problemde oldugu gibi veriyi hatali belirlediginden

problemin sonucuna hatal1 sekilde ulasmustir. Ogrenci ¢oztimlerine ornekler Sekil 4’te sunulmustur.

 Yi5172-04k

Sekil 4. Fazla bilgi iceren beceri temelli problemin ¢ztimiinde 6grencilerin dogru ¢6ziim yollar1 (BD1)

Bulgular incelendiginde, fazla bilgi igeren problemlerin ¢dziimiinde o6grencilerin her iki
problem tiiriinde de aymi basariy: sergiledikleri ve bu tarz problemlerde fazla veri igerisinden ilgili
verileri tanimlamada ve bu verileri kullanarak problemin sonucuna ulasmada sorun yasamadiklar:
goriilmiistiir. Geleneksel tiirdeki problemin ¢oziimiinde 6grencilerden problemin fazla bilgi icerdigini
ifade edenlerin olmasina ragmen beceri temelli problemin ¢dziimiinde hi¢bir 6grenci fazla bilgileri ifade

etmemistir, bunun sebebi beceri temelli problemin metninde birden fazla verinin yer almasi olabilir.
Eksik Bilgi iceren Problemler

Problemin ¢6ziimiinde kullanilacak gerekli bir verinin verilmedigi geleneksel ve beceri temelli
sorularin problemlere yoOnelik Ogrenci ¢Oziimleri incelendiginde, &grencilerin problem ¢6zme
basarilarinda farkliliklarin oldugu goriilmiistiir. Bu alt kategoride yer alan problemlerden, 6grenciler
geleneksel problemleri ¢ozmede daha basarili iken, beceri temelli probleme sunduklar1 ¢oziimlerde
daha fazla hata yaptiklar1 goriilmiistiir. Ogrencilerin bu problemlerin ¢oziimiindeki yollarina iligkin

bulgular Tablo 5’te yer almaktadir.
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Tablo 5. Eksik bilgi iceren problemlerin ¢oziimiinde 6grencilerin ¢oziim yollar:

Geleneksel Beceri temelli
Kodlar f % Kodlar f %
GD1 3 11,11 BD1 14 53,85
GD2 22 81,48 BD2 1 3,85
GD3 2 7,40 BD3 1 3,85
BY1 5 19,23
BY2 4 15,38
BY3 1 3,85

Tablo 5’te goriildiigli tizere eksik bilgi iceren problemlerden geleneksel problemlerde tiim
ogrencilerin (GD1, GD2, GD3) problemi dogru ¢6zdiigii goriiliirken; beceri temelli problemde ise 16
Ogrencinin (BD1, BD2, BD3) problemi dogru ¢ozdiigii, 10 dgrencinin de (BY1, BY2, BY3, BY4, BY5)

problemde hatali bir yolu tercih ettikleri goriilmiigtiir.

Eksik bilgi iceren geleneksel problemin ¢oziimiinde 3 6grencinin (GD1) verilen problemde bir
seylerin eksik oldugunu fark edip problemin ¢oziillemeyecegini ifade etmesine ragmen problemin
neden ¢ozillemeyecegini ifade etmemistir. Problemin ¢oziilemeyecegini ifade edip gerekcelendirmeyen

bir 6grencinin ¢6ziimii Sekil 5'da yer almaktadir.

Sekil 5. Eksik bilgi iceren geleneksel problemin ¢dziimiinde 6grencilerin dogru ¢ziim yollar1 (GD1)

Bu kategoride yer alan problemde, problemin eksik veriden dolay1 ¢oziilemeyecegini ifade eden

22 dgrenci (GD2) olmustur. GD2 kategorisinde yer alan ¢oziim yollarindan ii¢ tanesinin ¢oziimii 6rnek
olarak Sekil 6’da verilmistir.

S |1&

Sekil 6. Eksik bilgi iceren geleneksel problemin ¢oziimiinde 6grencilerin dogru ¢oziim yollar1 (GD2)

Bu problem kategorisinde iki 6grenci (GD3) eksik bilgiye bagli olarak, sonucun degisebilecegini
sOyleyerek, problemin ¢oziimiine temsil gizerek yanit vermistir. Coziimde her bir kat1 ifade eden
kutular ¢izmis, toplam kitap sayisini da kutulara bagli olarak yazmis ve eksik verinin kat1 olarak sonucu

ifade etmigtir. Ogrencilerden birinin ¢oziimii Sekil 7’de verilmistir.

Sekil 7. Eksik bilgi iceren geleneksel problemin ¢dziimiinde 6grencilerin dogru ¢6ziim yollar1 (GD3)
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Eksik bilgi iceren beceri temelli problemde ise 14 6grencinin (BD1) problemin eksik veri olmasi
sebebiyle ¢oziilemeyecegini agiklamistir. Bu tiirde ¢oziim yapan 6grencilerin ¢dziimlerinden 6rnekler

Sekil 8'de verilmistir.

fesitl ver medijin

Sekil 8. Eksik bilgi iceren beceri temelli problemin ¢oziimiinde 6grencilerin dogru ¢dziim yollar1 (BD1)

Ayni problemin ¢oziimiinde bir 6grenci (BD2) ¢dziime baslayip eksik olan verinin igleme
koyulacagi kisimda verinin eksik oldugunu fark edip ¢6ziimii yarida biraktig: goriilmiistiir, 6grencinin
¢oztimii Sekil 10’da verilmistir. Bu durum &grencilerin bir problem tam olarak okumadan ya da
verilenlerin neler oldugunu belirlemeden, problemin ¢6ziimiine otomatik olarak basladiklarinin ve
problem ¢6zme siireci igerisinde ¢oziime karar verdiklerinin bir gostergesi olabilir. Ogrencilerin
problem ¢6zme siirecindeki basarilar1 problem tam olarak anlayarak ve yapacaklar isleme ve ¢6ziim
yoluna dair strateji gelistirmelerine bagh olarak degistigi diisiiniilmektedir. Ancak 6grencilere standart
olarak sunulan ve ¢6ziim yolu belli olan problemlerin, 6grencilerin problem durumunu anlama,
verilenleri belirleme ve ¢6ziim icin strateji gelistirme siireglerinin oniinde bir engel oldugu
diistiniilmektedir. Bir baska 6grenci (BD3) de eksik veriyi fark etmis ve problemi ¢dziime ulastirmak,
yanit vermek i¢in ¢dziim yapmustir, ¢oziimiinde eksik verinin oldugu tarafa yonelmeden verilen sayilari
toplayarak ¢oziime ulasmistir bu 6grencinin ¢oziimii de Sekil 9’da verilmistir. Bu durum da 6grencilerin
problem olan bakigini ortaya koymaktadir. Ogrencilerin problem kesin bir ¢6ziimii olan durum olarak
gordiiklerinin bir gostergesidir. Ayni durum farkh bir sekilde problem verilerini goz ard: eden 6grenci

¢ozlimlerinde ortaya ¢ikmuistir.

Sekil 9. Ogrencilerin ¢6ziim yollari

Verilmeyen bilgiyi goz ard1 ederek, 6grencilerin problemin ¢oziimiinii yazdiklar: goriilmiistiir.
Bu 6grencilerden bir tanesi yollardan birini tercih etmesi gerektigini soylemis, bir digeri de sekilde eksik
veri oldugu icin verilen bilgiyi kullanarak islem yapmuistir. Son olarak, diger 6grenci de problemdeki
tiim verileri yazarak verilenler arasindan tercih yapmistir. Ogrencilerin ¢oziimlerine iki érnek Sekil

10’da verilmistir.
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Sekil 10. Ogrencilerin hatali ¢oziim yollar1 (BY1)

Ayrica verilmeyen veriyi fark edip, kendisi veri atayarak ¢oziime ulasmaya calisan iki 6grenci
(BY2) goriilmiistiir bu 6grencilerden bir tanesi sekilden faydalanarak okul ile ev aras1 uzakliktan sener
eczanesi ile arasindaki uzaklig: ¢ikararak eksik verinin oldugu uzunlugu bulmaya ¢alismistir ve buna
gore islem yapmistir. Diger 6grenci ise verilmeyen degeri 0" alarak islem yapmistir. Bu 6grencilerin

¢Ozilimleri sirasiyla asagida ornek olarak Sekil 11’de verilmistir.

20214211 16:31
Sekil 11. Eksik bilgi iceren beceri temelli problemin ¢oziimiinde 6grencilerin yanlhs ¢oziimleri (BY2)
Bir 6grencinin (BY3) ise bu problem tiiriinde problemi yanlis anladig1 goriilmiis ve grencinin

problemde istenilenden farkl: bir durum ifade ettigi goriilmiistiir. Bu 6grencinin ¢oziimii sekil 12’de

Ornek olarak verilmistir.

Sekil 12. Eksik bilgi iceren beceri temelli problemin ¢oziimiinde 6grencinin yanlis ¢o6ziimii (BY3)

Eksik bilgi iceren geleneksel tiirdeki problemde tiim 6grencilerin eksik veriyi fark ederek dogru
yanitlar verdigi, beceri temelli problemde eksik veriyi fark etmeden islem yapan veya hatali yanitlar
veren dgrencilerin oldugu goriilmiistiir. Ogrencilerin problem ¢dzme yollarinda beceri temelli problem
ile geleneksel problem arasindaki en fazla fark, eksik bilgi iceren problemin ¢oziimiinde ortaya
ckmistir. Ogrenciler geleneksel problemde cogunlukla verinin eksik oldugunu fark ederek,
gerekgesiyle birlikte aciklarken, beceri temelli problemde 6grencilerin eksik bilgi karsisinda yukarida

ayrintili sekilde aciklandigi tizere farkli problem ¢dzme yollarina yoneldikleri goriilmiistiir.
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Celiski iceren Problemler

Problemin iginde ¢eliski bulunan geleneksel ve beceri temelli problemlerde &grencilerin

cogunlugunun celiskileri fark ettigi goriilmiistiir.

Tablo 4. Celiski iceren problemlerin ¢oziimiinde 6grencilerin ¢oziim yollar:

Geleneksel Beceri temelli
Kodlar f % Kodlar f %
GD1 4 14,81 BD1 5 19,23
GD2 22 81,49 BD2 16 61,54
BD3 1 3,85
GY1 1 3,70 BY1 4 15,38

Tablo 4’te gortildiigii tizere geligki iceren geleneksel tiirdeki problemde 24 6grenci (GD1, GD2)
dogru, ii¢ 6grenci (GY1, GY2) ise yanlis ¢dziime ulasmstir. Beceri temelli problemde ise 22 6grenci

(BD1, BD2, BD3) problemi dogru yanitlarken, 4 6grenci (BY1) probleme yanlis yanit vermistir.

Celiski iceren geleneksel problemde 4 o6grenci (GD1) problemin ¢oziilemeyecegini “’soru
yanlistir, bulamayi1z” gibi ifadelerle ¢o6ziime ulasamayacagimiz: ifade etmistir. Bu alt-kategoride 20
Ogrenci ise problemin ¢oziimiiniin yapilamayacagini, gerekgeleriyle birlikte (GD2) agiklamistir. Bu
ogrencilerin problemin ¢oziimiine yonelik yazmis oldugu yanitlar Sekil 13'te gosterilmistir.

i
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Sekil 13. Celigki iceren geleneksel problemin ¢dziimiinde 6grencilerin dogru ¢6ziim yollar: (GD2)

Ayni1 problem tiiriinde ¢eliskiyi fark etmeden, verilen sayilar ile islem yapan bir 6grenci (GY1)
goriilmiistiir. Bu 6grenci Melih'in kalemlerini hesaplayarak 2" olarak bulmus ama problemde “’3”
olarak verildigini bu yiizden gelistigini gozden kagirmistir. Kerem’in iki kalemi kaldig1 ve Melih'in de
iki kalemi olacagini hesapladig: icin toplam kalem sayisini da dort olarak bulmustur. Bu 6grencinin
coziimii Sekil 14te verilmistir. Ogrencinin problemin ¢6ziimii i¢in baglami anlamadan, verilen sayilarla

islem yaptig1 sOylenebilir.

Sekil 14. Celigki iceren geleneksel problemin ¢oziimiinde 6grencilerin yanlis ¢6ztim yollar1 (GY1)

Celiski iceren beceri temelli problemde ise bes 6grenci (BD1) problemin ¢oziilemeyecegini ifade

etmis ancak nedenini aciklamamistir. Bu problem tiiriinde 16 Ogrenci (BD2) ise problemin
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¢oziilemeyecegini, 43'ten kiigiik 70’ten biiyiik bir say1 olamayacagini ifade edip problemin neden
coziilemeyecegini agikladig1 goriilmiistiir. Ogrencilerin ¢oziimleri Sekil 15'te drnek olarak verilmistir.

; ; ST ‘ BiiViiK Ve 43'ten KUGUR Dituyu smmisgee— o o - :
Ha kall y

?,oaenbdy‘al\ Olqn bil ﬁdyl IT:’j L_K,Jt
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Sekil 15. Celiski iceren beceri temelli problemin ¢oziimiinde 6grencilerin dogru ¢6ziim yollar1 (BD2)

Bu tiir problemde ortaya ¢ikan bir baska durum ise, bir 6grencinin (BD3) celiskiyi fark etmesine
ragmen verilen sayilarla ¢ikarma islemi yaparak ¢oziime hatali sekilde ulagsmasidir. Dort 6grencinin
(BY1) ise geliskili durumu fark etmeden verilen sayilar1 birbirinden ¢ikararak sonuca ulastig1 ve sayilar

ile islem yaptig1 gozlemlenmistir. Bu ¢6ziime ulasan 6grencilerin ¢oziimlerinden 6rnekler Sekil 16’da

verilmistir.
50}’“ by ) W) % 3 /e 99 oy ;ifg
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Sekil 16. Celiski iceren beceri temelli problemin ¢oziimiinde 6grencilerin yollar1 (BD3-BY1)

Her iki problem tiiriinde de ogrencilerin c¢ogunlugunun celiskiyi fark etmede sorun
yasamadiklar1 goriilmiistiir. Bu problem tiiriinde de problemin bir ¢6ziimii olmamasina ragmen bazi
Ogrencilerin problemlerin ¢6ziimii i¢in sayilar {izerinde ¢alisarak, kesin bir sonuca ulasmaya calistiklar:
gorilmiistir. Bu durumun Ogrencilerin problemlerin kesinlikle bir ¢oziimiiniin oldugunu

diistinmelerinin bir sonucu oldugu soylenebilir.
Birden Fazla Coziim iceren Problemler

Birden fazla ¢Oziim iceren geleneksel ve beceri temelli problemlerde &grencilerin

¢ogunlugunun dogru ¢o6ziim yolunu tercih ettikleri goriilmiistiir.

Tablo 5. Birden fazla ¢oziim iceren problemlerin ¢oziimiinde 6grencilerin ¢oziim yollar:

Geleneksel Beceri temelli
Kodlar f % Kodlar f %

GD1 6 22,22 BD1 6 23,08
GD2 6 22,22 BD2 7 26,92
GD3 1 3,70 BD3 8 30,77
GD4 3 11,11

GD5 5 18,52

GY1 3 11,11 BY1 2 7,69
GY2 4 14,81 BY2 3 11,54

Tablo 5'de goriildiigii tizere birden fazla ¢oziim igeren geleneksel tiirdeki probleme 21 6grenci

(GD1, GD2, GD3, GD4, GD5) dogru ¢oziim veya ¢oziimlere ulasirken, 7 6grencinin (GY1, GY2)
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¢ozlimlerinin yanlis oldugu goriilmiistiir. Beceri temelli problemde de 21 6grenci (BD1, BD2, BD3)
dogru ¢oziim veya ¢oziimlere ulasirken 5 o6grencinin (BY1, BY2) ¢ozlimlerinin hatali oldugu

gorilmiistiir.

Birden fazla ¢dziim igeren geleneksel problemde 6 6grenci (GD1) ortanca kardesin olabilecegi
yaslar1 bulmus ve ortanca kardese gore toplamin da degisecegini de sistematik liste yapma yontemi ile
gostermislerdir. Olabilecek tiim sonuglara ulasan 6grencilerden {igiiniin ¢6ziimii asagida Sekil 17’de

ornek olarak verilmistir.

bigik,
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Sekil 17. Birden fazla ¢6ztim igeren geleneksel problemin ¢oziimiinde 6grencilerin dogru ¢6ziim yollar1
(GD1)

Bu problem tiiriindeki ¢oziimlerde alt1 6grencinin (GD2) ise yas farkini da diistinerek ortanca
kardesin yasmi hesaplayip kardeslerin yaglar1 toplammi bulmuslardir. Bu 6grencilerin sadece bir
¢ozlime ulastig1 diger ¢oziimlere ulasmadigl goriilmiistiir. Bu O6grencilerin ¢oziimlerine {i¢ 6rnek

asagidaki sekil 18’de drnek olarak verilmistir.

Sekil 18. Tek ¢6ztim yolu 6neren 6rnek 6grenci ¢oziimleri (GD2)

Bir 6grencinin (GD3) ise ortanca kardesin yasinin alabilecegi en biiyiik ve en kiigiik degerleri
bulup ortanca kardesin yasinin bulundugu aralig: ifade ettigi ve araliktan bir say1 secerek kardeslerin
toplam yasini tek ¢oziim ile buldugu goriilmiistiir. Bu ¢oziim $Sekil 19’da verilmistir.
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Sekil 19. Tek ¢6ziim yolu 6neren 6rnek 6grenci ¢oziimii (GD3)

Ug 6grencinin (GD4) kiigiik ve biiyiik kardesin yaglarmi kullanarak ortanca kardesin yasimi
hesaplayip toplam yaslarin da olabilecegi bazi degerleri bulmalarina, birden fazla ¢dziime ulasmalarina

ragmen tiim ¢oziimlere ulasamadiklar: goriilmiistiir. Bu 6grencilerin ¢oziimleri Sekil 20’de verilmistir.
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Sekil 20. Birden fazla ¢6ziim igeren problemin ¢oziimiinde 6grencilerin dogru ¢dziim yollar: (GD4)

Bes 6grenci (GD5) ise ortanca kardesin olabilecegi yaslar1 bulup kardeslerin yaslar: toplamlarim
da bularak sonuglara ulagsmiglardir ardindan da s6zel agiklama ile ¢dziimii ifade etmislerdir, bu ¢6ziime

ulasan 6grencilerden drnekler Sekil 21’de verilmistir.

Sekil 21. Birden fazla ¢6ziim iceren geleneksel problemin ¢dziimiinde 6grencilerin dogru ¢6ziim yollar1
(GD5)

Uc ogrenci (GY1) soruda ¢oziim yapmasina ragmen sonuca ulasamayip eksik ¢oziim
yapmiglardir, bu 6grenciler problemde toplam yagin sorulmasina ragmen problemin ¢6ziilmesi igin
gerekli veri olan ortanca kardesin olabilecegi yaslar1 hesaplayip ¢6ziimii yarida birakmuglardir. Bu
durum oOgrencilerin dikkatsizliginden kaynaklanmis olabilir. Bu 6grencilerin ¢oziimleri asagida Sekil

22’ de verilmistir.

Sekil 22. Birden fazla ¢6ziim igeren geleneksel problemin ¢oziimiinde 6grencilerin dogru ¢6ziim yollar
(GY1)

Bu problem tiirlinde doért ogrencinin (GY2) ise problemi yanlis anlayarak ¢oziime
ulasamadiklar1 goriilmiistiir. Bu 6grenciler soruda celiski oldugunu veya sorunun hatali oldugunu

ifade etmisler herhangi bir sonuca ulasamamislardir. Bu 6grencilerin ¢oziimleri Sekil 23’de verilmistir.

1 B

B e
Sekil 23. Birden fazla ¢6ziim igeren geleneksel problemin ¢dziimiinde 6grencilerin dogru ¢6ziim yollar
(GY2)

ll“ ;w*

Birden fazla ¢6ziim iceren beceri temelli problemde alt1 6grenci (BD1) tiim sonuglara ulasarak
Furkan’in alabilecegi puanlari ifade etmislerdir, yedi 6grenci (BD2) ise olabilecek sonuglardan bir

tanesini dort islem yardimiyla bulmustur. Sekiz 6grenci (BD3) de liste yaparak dartin gelebilecegi
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noktalardan alinacak puanlar: tek tek bularak olabilecek tiim sonuglar1 sdylemislerdir. Bu ¢oziimlere

ulasan 6grencilerin ¢oziimleri sirasi ile Sekil 24'te 6rnek olarak verilmistir.

Sekil 24. Birden fazla ¢6ziim igeren beceri problemin ¢6ziimiinde dgrencilerin dogru ¢6ziim yollar1

iki ogrenci (BY1) de Furkan’in farkli sonuglar elde edebilecegini ifade ederek sorudaki durumu
agiklamislar ancak bir dogru bir sekilde sonucu ifade edememislerdir. Ug 6grenci ise, “Furkan’in dartt
nereye attig1 belirlenmeli, ka¢ atig yapildig: belirtilmeli, bilgi eksikligi var” gibi ifadelerle problem
durumunun degistirilmesi ve bilgi eklenmesi gerektigini ifade etmislerdir. Bu 6grencilerin problemin
baglamini tam olarak anlayamadiklari sylenebilir. Bu 6grencilerin ¢6ziimlerine drnekler Sekil 25’te yer

almaktadir.

Sekil 25. Birden fazla ¢oziim igeren problemin ¢oziimiinde 6grencilerin yanlis ¢6ziim yollar

Birden fazla ¢oziim iceren beceri temelli ve geleneksel problemlerde &grenci yartlari
incelendiginde, 6grencilerin ¢6ziim yollar1 arasinda farklilik olmadig1 ve 6grencilerin problemin dogru

¢Oziimiine ulagsma oranlarin birbirine yakin oldugu goriilmektedir.
Sonug ve Tartisma

Bu arastirmada ilkokul {igiincii sinif 6grencilerinin geleneksel ve beceri temelli problem baslig:
altinda yer alan “fazla bilgi iceren, eksik bilgi iceren, celiskili bilgi iceren ve birden fazla ¢6ziimii olan”
dort farkh tiirdeki probleme olusturduklar1 ¢oziim yollar1 incelenmistir. Bu incelemeye gore, bu
arastirma kapsaminda 6grencilerin geleneksel ve beceri temelli problemleri dogru yanitlama oranlar
arasinda eksik bilgi iceren problemler disinda bir farklilik goézlenmemistir. Eksik bilgi iceren
problemlerin ¢oziimiinde 6grencilerin zorlanma nedeni de bu tarz problemlere tanidik olmamalarindan
kaynakli olabilir. Ogrencilerin hem geleneksel hem de beceri temelli problemlerin ¢6ziimiinde heniiz
ti¢lincii siufta iken ortaya koyduklar: bu durum, onlarin problem ¢dzme becerilerinin gelistirilmeye

acik oldugunu gostermektedir.
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Fazla bilgi iceren problemlerde 6grencilerin her iki tiirde de dogru yamita ulasma oranlari
yiiksektir. Bu tiir problemler, 6grencilerin problem ¢6zme becerisi altinda “ilgili bilgiyi tanimlama ve
kullanma” i¢in gereken beceriye sahip olduklarimi gorebilmek ve bu beceriyi kazandirmak igin
kullanabilecek tiirde problem olarak ele alinabilir. Bu arastirmada, problemde 6grencilerin fazla bilgi
oldugunda, ¢6ziim i¢in gereken verileri belirleyip, bunlar1 kullanabildiklerini ortaya gikarmistir. Ayrica
Ogrencilerin problemde tek bir fazla bilgi varken bunu gereksiz olarak ifade etmelerine ragmen,
problemin ¢oziimiinde ikiden fazla kullanilmayan veri oldugunda bu verileri goz ardi ettikleri
gorilmiistiir. Arastirmada fazla veri igeren problemlerin ¢oziimlerinde Ogrencilerin basarilarinin
yiiksek oldugu sonucu Durmaz ve Altun’un (2014) arastirma sonucu ile uyusmamaktadir. Bu durum
simif diizeyinden ve arastirmanin gergeklestirildigi katilimci sayisindan kaynaklanabilir. Bunun
yaninda, arastirmada Ogrencilere sunulan problemlerin zorluk diizeylerindeki farklilasma da bu

durumu etkilemis olabilir.

Eksik bilgi iceren problemlerde geleneksel tiirdeki problemde tiim 6grencilerin problemi dogru
sekilde yanitladig1 goriilmiistiir. Beceri temelli problemlerde ise 6grencilerin eksik verinin yerine yeni
veri atayarak, eksik veriyi hesaplamaya calisarak veya eksik veriyi goz ardi ederek ¢oziime ulasmaya
calistiklar: belirlenmistir. Beceri temelli problemin ger¢ek yasamdan bir baglaminin olmas: 6grencileri
yorum yapmaya yonlendirmis ve Ogrencilerin bildikleri bir bilgiyi probleme eklemelerine neden
oldugu diisiiniilebilir. Bu ¢alisma kapsaminda, eksik veri igeren beceri temelli problemler 6grencilerin
dogru yanita en az ulastiklar1 problemdir. Bu problemler, Durmaz ve Altun’un (2014) arastirmasinda
da benzer sekilde 6grencilerin basarisiz oldugu problem tiirii arasinda yer almistir. Eksik veri igeren
geleneksel problemde ise iki 6grencinin problemin ¢oziimiine farkli bir yol onerdigi ve eksik veriyi
bilinmeyen olarak sekil temsili ile ifade ettigi goriilmiistiir. Dolayisiyla, 6grencileri problemin ¢oztimii
i¢in arayisa girdikleri ve bu arayisinda onlar1 eksik veriyi bilinmeyen olarak ifade etmeye yonlendirdigi
goriilmiistiir. Nitekim, Cotic (2010) gilinlilk yasamda karsilasilan problemler eksik veri
icerebileceginden ya da birden farkli yolla ¢oziilebileceginden, 6grencilerin bu tarz problemler ile okul
matematiginde karsilasilmas: gerektigini ifade etmektedirler. Arastirmada, ortaya c¢ikan bu 6grenci
¢ozlimleri de bu Oneriyi destekler nitelikte bir sonug olarak ele alinabilir. Arastirmada ayrica geliski
iceren problemlerdeki ¢oziim yollar1 incelendiginde, 6grencilerin ¢ogunlukla problemde yer alan

celiskiyi fark ettikleri goriilmiistiir.

Birden fazla ¢oziime sahip geleneksel ve beceri temelli problemde 6grencilerin ¢ogunlugu
probleme en az bir ¢6ziim yolu dnermistir. Ogrencilerin gogunlukla tek ¢6ziimii olan problemlere alisik
oldugu diisiiniildiigiinde, bu arastirmada da tek ¢oziime ulasan 6grencilerin varligi beklenen bir
sonugtur. Birden fazla ¢6zlim igeren problem tiirlerinde 6grenciler her iki tiirde de birbirlerinden
farklilasan ¢Oziimlere yoOnelmis, Ogrenciler iki problem tiiriinde de yorumlama becerilerini
kullanmislardir. Bu sonuca dayanarak da sadece beceri temelli problemlerin degil, geleneksel tiirde

olup birden fazla ¢oziimii olan problemlerin de 6grencileri yorumlamaya yonlendirdigi sdylenebilir.
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Bu ¢alismada Ogrenciler birden fazla ¢oziime sahip problemleri ¢6zmek igin ihtiyaglar: olan verileri
belirleyebilmis ve sonuca ulasmak igin gereken yorumlar: yapabilmiglerdir. Arastirmada elde edilen bu
sonuglar, Contay ve Iymen'in (2011) ve Olabe ve digerleri'nin (2014) galismalarinda elde ettikleri

sonuglar ile ortiismektedir.

Beceri temelli problemler akil yiiriitme, okudugunu anlama ve yorumlama gibi pek ¢ok iist
diizey beceri kullanimini gerektirdigi icin zor olarak algilanmaktadir. Ancak bireyler, 6rnegin market
fisi okumak gibi giinlitk hayatin bir¢ok bdliimiinde bu becerilere ihtiyag¢ duymaktadirlar. Bu
aragtirmanin katilimcis1 olan 6grenciler de beceri temelli problemleri ¢ogunlukla ¢dzebilmislerdir.
Olabe ve digerleri (2014) beceri temelli problemlerin ¢oziilmesinin 6grencilerin giinliik hayattaki

problemleri ¢dzmelerinde yardimci olacagini ifade etmektedir.

Bu arastirmada tictincii smif 6grencilerinin geleneksel ve beceri temelli problemlerde ortaya
koyduklar1 ¢6ziim yollar1 incelenmistir. Bu inceleme her iki problem tiiriinde de 6grencilerin bu
arastirma kapsaminda basarili olduklarini ortaya koymustur. Ancak ogrenciler beceri temelli
problemlerin eksik bilgi iceren alt kategorisinde daha fazla zorlanmistir. Arastirmanin bu
sonuglarindan yola ¢ikarak Ogretmenlere ve matematik egitimi arastirmacilarina cgesitli onerilerde
bulunulmustur. flk olarak, &grencilerin beceri temelli problem ¢dzme bagarilarini arttirmak igin
Ogretmenlerin matematik derslerine bu arastirmada kullanilan problem tiirlerine benzer problemleri
dahil etmeleri nerilmektedir. Ogretmenlerin derslerinde siirekli benzer ve ¢éziim yolu agik problemler
kullanmak yerine, problem ¢dziimiiniin en 6nemli adim1 olarak goriilen problemi anlama basamagini
on plana cikaracak (Polya, 1957) ve farkli ¢oziim yollarina sahip problemlere yer vermelerinin
Ogrencilerin problem ¢dzme becerilerini gelistirecegi diistiniilmektedir. Ayrica, bu ¢alisma kapsaminda
kullanilan problem tiirleri genellenebilir genis kitleli ve farkli simif seviyelerindeki gruplara
uygulanarak, arastirmacilarin ilkokuldaki 6grencilerin problem ¢6zme basarilarina yonelik ayrintili

bilgiler edinmelerini saglayabilir.
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Introduction

Curricula and examination systems should be aligned with a new world order and be based on
the skills that individuals should have. In Turkey, the examination system for the high school placement
has also been modified and skill-based problems have been included to the exam since 2018 (Kertil,
Dede, and Ulusoy, 2021). This exam (High School Placement Exam-HSPE) consists of problems that
require higher-order thinking, procedural fluency, interpretation of representations, maintaining
attention, and using mathematical knowledge. When the number of students’ correct questions in
mathematics at HSPE has been analyzed since 2018, it is seen that students have an average of four-five
correct answers (MEB, 2018; 2019; 2020). Cepni (2019) stated that problem types play a major role in the
difficulty of HSPE. On the other hand, there may be many other reasons for the students' mathematics
failure in HSPE. Firstly, mathematics teachers may be teaching mathematical concepts and algorithms
without considering their daily use. In other words, one of the important factors affecting this failure
can be seen as focusing on teaching mathematical concepts procedurally and ignoring the development
of skills about daily life in the curriculum. Secondly, mathematics teachers’ difficulties in teaching skill-
based problems can be considered as another factor affecting students’ success in the HSPE. Previous
research has established that teachers' anxiety interferes with the ability to solve these problems, they
have difficulties in solving these problems, and they need an in-service training (Erden, 2020; Kertil et

al.,, 2021).

In order to increase students” success in solving skill-based problems, it is essential to arrange
mathematics teaching process from the primary school. Problem solving is one of the most basic skills
of the mathematics curriculum (Ministry of National Education, 2005; 2013; 2018). In the curriculum,
students' ability to solve problems that may be encountered in daily life is considered as a basic skill
(MEB, 2018). However, it is necessary to decide which skills of mathematical content used in different
daily life contexts should be developed. The mathematical content in the curriculum and the problems
that students meet in daily life are very different from each other. While students focus on learning
algorithms and becoming fluent in mathematical operations, they are tested in HSPE according to their

skills independent from their knowledge development in mathematics lessons. Therefore, it can be
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considered that teachers should change their focus in mathematics lessons and move for a skill-based
instructions from primary school. Itis anticipated that students' success in solving real life mathematics

problems will increase, in the line with this change of instructional methods.

Our current education system has been criticized for many years because of its nature based on
rote learning approach (Sekin, 2008). In an investigation into students’ problem-solving process,
Catrambotie (1998) found that students tend to memorize the equation setting up procedures rather
than giving importance to conceptual knowledge. The reason for this tendency of students is that
teachers act as if they attach great significance to well-defined equations (Pew Higher Education
Research Program, 1990). Current teaching implementations are based on practicing until students are
familiar with the problem-solving process and solving certain types of problems in large numbers. In
this teaching method, students constantly solve problems on the same topic that are expressed in similar
or different ways. In addition, they rapidly solve the problems without discussing any situation
expressed in the problem texts or any other different solutions. Results of HSPE in the last 4 years on
students’” mathematics test demonstrated that using this instructional method could not improve
students' success in this section. There could be another reason of students’ failure in problem solving
is the characteristics of the problems in the mathematics textbooks. Mathematics textbooks generally
include problems which could be easily solved by following a certain algorithm and have a single
solution (Ramnarain, 2014). Previous research has established that textbooks do not include problems
that will develop many skills such as mathematical thinking, problem solving and habits of mind
(Cimen and Yildiz, 2017; Eroglu, 2021; Sirin and Yildiz, 2020). As a result of these two reasons, it is seen
that students tend to follow an algorithm or set up an equation with the numbers in the problem, do

not need for any questioning while solving problems.

The literature review clearly demonstrates that several definitions and classifications of
problem solving have been proposed (Altun, 2018; Karasar, 2012; Polya, 1957). Karasar (2012) defines
“problem” as a situation which needs to be dealt with or to overcome. In daily life, everybody is faced
with many problems such as running out of fuel, cutting off the electricity, getting cold in the winter.
Problem solving is expressed as the most important cognitive activity in daily life (Jonassen, 2000). One
of the characteristics of problem solving is that individuals can work flexibly and alter the strategies
used according to changing conditions (Elia, van den Heuvel-Panhuizen, and Kolovou, 2009). A
mathematical problem should also be similar to this definition made and have a mathematical context
in it. Mathematical problem-solving means “the cognitive process that a person uses to find a solution
to a mathematical challenge of which solution is not directly known” (Mayer and Hegarty, 1996). For
example, the operation "3+2=?" might be classified as an exercise, not a mathematical problem.
However, the context such as " If a person who works three days a week works two more days, how

many days does he work in that week?" can be considered as a mathematical problem.
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Mathematical problems have been classified in different ways in the literature in addition to
their different definitions. Polya (1957) classified the problems under two categories as routine and non-
routine problems. Routine problems are expressed as exercises in which solutions can be done with
some rules and algorithms such as four operations (Polya, 1957). Non-routine problems, on the other
hand, are handled as problems that emphasize students' ability to examine events, search for
relationships, find patterns and make proofs (Altun, 2018). In another classification made in the
literature, problems were handled in two types that are A and B (Olabe, Basogain, Olabe, Maiz, and
Castafio, 2014). Type A problems are considered as problems which could be solved with a single
solution, type B problems, on the other hand, have various solutions and do not have a single correct
answer. For example, problems with a single solution such as "calculating the area of the circle" are
considered as type A problem. Type B problems, on the other hand, are classified as problems that have
more than one solution and do not have a single correct answer, such as "Find alternative ways that a
butterfly left in a sixteen-room greenhouse can use to pass through all sixteen rooms." Olabe et al. (2014)
has stated that individuals encounter type B problems more in their daily life. When the problem
classifications made in the literature are examined, it is seen that there are various similarities. It is
considered that a teaching includes problems that have different solutions, do not have a single correct
answer and are generally encountered in daily life contexts will improve students' problem-solving

skills.

In the line with the new world order, the types and classifications of problems presented in
mathematics have also changed. For example, in PISA, students' problem-solving skills are measured
through problems presented in real-life contexts (Organization for Economic Cooperation and
Development-OECD, 2010). Mathematical knowledge in the contents of "quantity, change and
relationships, space and shape, uncertainty and data" enable students to solve these problems (MEB,
2019). According to the PISA-2018 Turkey report, 15-year-old Turkish students ranked 420 in
mathematics among 79 countries. It is revealed that there are some deficiencies in the mathematical

problem-solving skills of students in Turkey in consideration of these ranking.

The literature review clearly demonstrated that students’ educations and their problem-solving
practices have an impact on their success (Bozkurt and Altun, 2019; Contay and fymen, 2011). In a study
conducted with third grade primary school students, it was observed that students who use school
mathematics in their daily life problems perform mental operations as if they were operating with pen
and paper, even when pen and paper were not available. In addition, it has been revealed that students
who use daily life mathematics look for practical ways to reach a solution. In another study investigating
how students solved PISA problems, it was stated that students were weak in formulating problems
but successful in interpreting the problem context (Hendroanto et al., 2018). Hite (2009) stated that the
use of reading strategies helps students to develop their problem-solving skills. In addition, Biiyiikalan

et al. (2018) found a positive relationship between the frequency of using metacognitive reading



Eroglu, D. & Topgu, A.

strategies and success in solving non-routine problems. These summarized research results suggest that
although it is seen that students do not have a negative perspective towards problem solving, failures

in problem solving may be due to teaching.

Students' readiness is an essential feature in mathematical problem solving. In addition, in order
for the problems to be used in teaching to be solved by the students, they must have the following
features: 1. the problem should be interesting and challenging, 2. the problem should attract students'
interest in the mathematics they will learn, 3. it should have a situation that requires explanation, and
4. the correctness of the solution should be checked by the student (Van De Walle, Karp, and Bay-
Williams, 2018). However, it has been observed that students do not change their problem-solving
behaviors even if they are told that the problems are difficult during the problem-solving process and
they are warned in advance that there may not be a single solution to the problems (Reusser and Stebler,
1997). However, it has been revealed that students' problem-solving skills are revealed more in the
teachings carried out with project based realistic problems (Reusser and Stebler, 1997). This reveals the
necessity of making changes in problem types rather than constantly confronting students with

unrealistic, simplified and rigid problems in teaching.

Researchers emphasized that problems should be transformed into different types in order to
improve students' problem-solving skills (Cotic, 2010; Ozrecberoglu and Caganaga, 2018). In
mathematics education, students are faced with new situations and new problems in which they not
only need to know and apply various strategies, but also need to be flexible (Baroody, 2003). Problems
that we call the skill-based problems or non-routine problems in the literature (Polya, 1957), students
need to think creatively and apply some strategies in order to understand the problem and find the best
way to solve the problem (Pantziara, Gagatsis, and Elia, 2009). Polya (1957) states that it is a costly
mistake not to have students solve a problem rather than the routine problems, and this can negatively
affect students' imaginations. In this respect, it is thought that including different types of problems as
an alternative to the problems they constantly encounter in mathematics education will positively affect

students' mental knowledge and skills.

Unlike the abstract mathematics problems found in instruction, real-world problems require
students to use their different skills. Therefore, besides the routine problems, different kinds of
problems that exist in the real world should also be included in the mathematics lessons (Cotic, 2010).
Cotic (2010) assumed 4 different types of problems that could improve students' mathematical skills: 1.
Realistic problems without sufficient information, 2. Realistic problems with extra information for
solution, 3. Realistic problems with more than one solution, and 4. Realistic problems with missing
information and for which there are no solutions. When these types of problems are examined, it is seen
that students' comprehension skills should be used in problems. As a matter of fact, Polya (1957) stated

that understanding the problem is the first step to the solution. In this step, students can note what is
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given, draw a figure, highlight important points or separate various parts of the problem (Alvi and
Nausheen, 2019). The literature on students’ problem-solving process has highlighted several findings
such as 1. students focus on the arithmetic processes rather than the understanding of the problem
(Hegarty, Mayer, and Monk, 1995), 2. They make more mistakes in the reading problems (Ulu, Tertemiz,
and Peker, 2016), 3. They do not use strategies such as note-taking, circling, stopping thinking at certain
intervals, and highlighting the important points while reading the problems (Ergen, 2020). In addition,
Chacko (2004) stated that both primary and secondary school students solve non-routine problems like
routine problems. To sum up, the results of these research revealed that the students have difficulties
in solving non-routine problems. In addition, Ergen (2020) proposes to examine the problem-solving
skills of primary school students at different levels in his research with fourth grade students. Based on
this implication and other research results, this study investigates the third-grade students’ solutions in

the different types of problems. The following research questions were investigated in the paper:
1.  Which solutions are offered to traditional problems by third grade primary school students?

2. Which solutions are offered to the skill-based problems by the third-year primary school

students?
3. Is there a difference between the solutions of traditional and skill-based problems?

The problems used in this study were classified into two categories such as traditional problems
and skill-based problems. Under each category, there are four types of problems suggested by Cotic
(2010). It is thought that the types of problems used in this study and the results of this research will
contribute teachers in determining the content that can be used to improve students' mathematical
problem-solving skills, book authors in diversifying the problems in the textbooks, and program

preparers in diversifying the problems under the problem-solving acquisitions in the curriculum.
Method
Research Model

This study uses a qualitative approach because the open-ended solutions to different types of
problems offered by third grade students were examined. It is stated that qualitative research is based
on explaining the behavior of individuals (Fraenkel and Wallen, 2012). In this study, it can be said that
the nature of the research is suitable for qualitative research, since the third-grade students’ ways of

solutions to the different types of problems are examined.
Participants

27 third grade primary school students in Burdur participated in the research. The participants
of the research were determined using convenience sampling method. Since the research was carried
out during the pandemic when schools were open part-time, it was deemed appropriate to choose this

method in order to prevent time and information loss while collecting the data of the research. After
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determining the school and class where the research data will be collected, parent consent forms were
sent to the entire class of 38 students and a questionnaire was applied to 27 students whose parents
were allowed to participate in the research. The participants consisted of 10 female and 17 male
students. In addition, four of the students are low-achieving, five are medium-achieving, and 18 are
high-achieving students. The success levels of the students were determined according to their grades
received in the exams given by the teacher and their performance in the mathematics lesson. The

classroom teacher's views were taken regarding students” in-class performances.
Data Collection and Analysis

The data of the research were collected in the second semester of the 2020-2021 academic year.
Data were collected through a questionnaire consisting of open-ended mathematical problems. The
questionnaire used in the research consists of two different sections and a total of eight open-ended
problems, four questions in each section. Using open-ended questions in the data collection deemed to
be appropriate because they offer participants the opportunity to express themselves in the language
they want (Lee and Lutz, 2016), they do not restrict the participants' choice of answer (Schonlau and
Couper, 2016) and they increase the likelihood of answers that researchers had not thought before
(Gtirel, Eryilmaz, and McDermott, 2015). Open-ended problems were developed by the researchers. In
line with the purpose of the research, first of all, the questions were handled as traditional and skill-
based realistic problems and as a sub-category of these two categories, “1. Problems without sufficient
information, 2. Problems with extra information for solution, 3. Problems with more than one solution,
and 4. Problems with missing information and for which there are no solutions. Table 1 presents an

example of a traditional skill-based problem with more than enough data for the solution.

Table 1. Examples of the mathematical problems in the data collection tool

Traditional Problem Skill-based Problem
1-kilogram tomato is 3-lira, 1- ~ The food that Sena and Lena ate at the restaurant for dinner and
kilogram potato is 4-lira and  the price list of the food are given in the tables below. Find the total
1-kilogram cauliflower is 5- fee each sibling will pay.
. . Sena Lena Price List
lira. If Omer buys 2-kilogram T — s
potatoes and 1-kilogram Rump Meal | Stuffed EzogelinSoup | 61 Kadeif 8%
1. ﬂ h h 11 leaves Dried Bean 8t Pumpkin Dessert 7b
cauliflower, how much wi oo R a—— o
he pay in total? Stuffed Leaves | 91 Ayran 20
Kadaif Pumpkin Yogurt 5t Fruit Juice 2b
dessert Salad 50 Soda 25

While preparing the problems, traditional problems were preferred from the verbal text
questions and the problems that the students encountered in the textbooks. In skill-based problems, in
addition to the verbal text, there are also the multiple representations that students should interpret in
the problem text. Problem contexts under the same sub-category were similar and were created from
mathematical content that third-year students could solve. After the problems in the data collection tool
were created, expert opinions were obtained from three different researchers who completed their

doctorate in mathematics education and had research on problem solving in order to ensure the content

1510



KEFAD Cilt 23, Say1 2, Agustos, 2022

validity of the instrument. A form was prepared in order to get expert opinion and experts were asked
to answer each item as “3. Suitable”, “2. Appropriate but should be corrected” and “1. Not suitable,
should be removed from the questionnaire". In addition, the researchers who scored the second and the
third items were expected to offer alternative suggestions for the reason of choosing this item and that
could be replaced by the problem in the questionnaire. Accordingly, experts suggested to change the
way some problems were expressed or the data presented in the problem. After the questionnaire was
arranged and finalized in line with expert opinions, it was administered to 5 third grade students under
the supervision of the researcher, and the students' opinions on the intelligibility of the questions were

taken and their solutions were evaluated. In this preliminary implementation, no problems were

detected regarding the intelligibility of the problems in the questionnaire.

Data collection was carried out with an interval of two weeks. First, the students were given a
narrative that included traditional problems. Two weeks later after the first implementation, skill-based
problems were asked students to solve. This interval in the data collection was given so that students
would forget the problems and their solutions and not be affected by their solutions they gave before.
Before the data collection, students were not given any instruction about the problems by the
researchers or their teachers about the problems. Before the implementation of the questionnaires, two
different classroom teachers’ views were obtained about the completion time of the questionnaire. In
line with these views, the students were given 30 minutes to solve four problems in each questionnaire,

a total of 60 minutes. Students were able to solve the problems within this time.

The data obtained from the research were analyzed using content analysis (Miles and
Huberman, 1994). The students’ solutions were first classified as correct and incorrect, and then the
codes related to the solution given by each student to the problem were assigned. For example, the
codes assigned to the solutions in the traditional problem given in Table 1 are “C1: Reaching the correct
result with the procedure, C2: Reaching the correct result and expressing the extra information in the
problem, W1: Identifying the problem data incorrectly”. All codes created during the data analysis

regarding students' problem solutions are given in Table 2.
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Table 2. Code diagram created in data analysis

Traditional Problem Skill Based Problem
Problem Code explanation Problem  Code explanation
Type Type
Extra TC1 Complete solution Extra SC1 Complete solution
Information = TC2 Reaching the right Information
conclusion and
expressing there is extra
information
TW1  Procedural error due to SW1  Procedural error due to
incorrect display of incorrect display of
problem information problem information
Missing TC1 Correct solution, not Missing SC1  Properly explaining the
information explaining the reason information reason
SC2  Interrupting the solution
TC2 Correct solution, SC3 Answer by reasoning
explaining the reason for the solution
solution SW1 Ignoring missing
information
TC3  Explain the solution with SW2  Assigning a new value
the figure to the missing
information
SW3  Perform operations by
ignoring the missing
information
TW1 Generating a solution SW4 Generating solutions
without noticing the from given missing
missing information information
SW5  Making miscalculation
Contradictory TCl1 Correct solution, not Contradicto  SC1 Correct solution, not
explaining the reason ry explaining the reason
TC2 Correct solution, explain SC2  Correct solution, explain
the reason the reason
TW1 Don't do random SC3 Making solution with
operations with the given different perspective
ones
TW2 Explaining the SW1 Performing random
contradiction in the operations with the
question but not giving a given information
solution
With TC1  Make a list and write all Has SC1 Making only one
Multiple results Multiple solution
Solutions TC2  Don't make one solution Solutions
TC3  Making one solution with SC2 Writing different but
age range incomplete results
TC4  Doing multiple solutions SC3  Make a list and write all
but not getting all results results
TC5  Explaining different ages SW1  Explaining the question
with verbal expression verbally but not getting
the result
TW1 missing solution SW2 Making a miscalculation
TW2 Don't make a mistake

1512



KEFAD Cilt 23, Say1 2, Agustos, 2022

During the data analysis, two researchers worked together to create the code scheme and
assigned a code to each problem solution by working independently. In this coding procedure, the inter-
coder reliability coefficient of the researchers was calculated as 0.96. After the researchers compared
their codes, the researchers reached a consensus to ensure a consistency in the codes in which they
disagreed. After the coding and comparison of the codes were completed, two independent researchers
were asked for their opinions on the codes assigned to the problem solutions in order to ensure the
validity of data analysis (Denzin and Lincoln, 2008). The codes assigned to the solutions of the problems
were found appropriate by the experts. The findings of the research were presented using percentages
and frequencies in line with the analyzes. To ensure the validity of the analyses, the findings are also
explained using direct quotations from the student solutions. Findings separately presented according

to the students’ solutions in the titles of traditional and skill-based problems.
Ethical Permits of Research

In this study, all the rules specified to be followed within the scope of the "Higher Education
Institutions Scientific Research and Publication Ethics Directive" were complied with. None of the
actions specified under "Actions Contrary to Scientific Research and Publication Ethics" which is the

second part of the directive, have been taken.
Ethics committee permission information

Name of the committee that made the ethical evaluation = Burdur Mehmet Akif Ersoy University Non-

Interventional Clinical Research Ethics Committee

Date of ethical review decision = 07.04.2021

Ethics assessment document issue number = GO 2021/163
Findings

In this section, the solutions offered by the third-grade students to different types of problems

were examined and compared.

Table 3. Frequency and percentages of correct solutions to different types of problems

Traditional Problems Skill-based Problems Total
f % f % f %
Problems with Extra Information 26 96.30 25 96.15 51 96.23
Problems with Missing 27 one 16 61.54 43 81.13
Information hundred
Problems with Contradiction 24 88.89 22 84.62 46 86.79
Problems with Multiple Solutions 20 74.07 21 80.77 41 77.36

It is seen that the majority of the students (96,23%) gave the correct answer to the problem
containing extra information in both traditional and skill-based problem types (Table 3). While all of the
students answered the problem correctly in the traditional problem with missing information, 61% of

the students were able to correctly make the solution in the skill-based problem in this sub-category. In
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other problem types, the percentage of students giving correct answers to the problems was over 75%,
and the percentage of correct answers in traditional and skill-based problems was close to each other.
In the next section, the traditional and skill-based problem solutions of the students were presented by
making comparisons under different headings, and the findings were explained in detail with

quotations from the students' problem solutions.
The Problems with Extra Information

When the students' solutions to traditional and skill problems containing extra information

were examined, it was seen that the students were successful in solving the problems in both categories.

Table 4. Frequency and percentages of students’ solutions to the problems with extra information

Traditional skill-based
Codes f % Codes f %
TC1 15 55.56 SC1 25 96.15
TC2 11 40.74
TW1 1 3.70 SW1 1 3.85

As seen in Table 4, it was seen that only one student in each category incorrectly makes the
solution in both the traditional and skill-based problems, while the other students were able to solve
the problem correctly. This finding shows that students have the necessary skills to "identify and use

relevant information" in problem solving process.

In solving traditional problems, it was seen that 15 of the students (TC1) achieved the correct
result by doing addition and multiplication. Students’ solutions, which are examples of this solution,

are given in Figure 1.
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Figure 1. Examples of correct solutions to the traditional problem with extra information (TC1)

In the same category of problems, it was observed that 11 students (TC2) reached the correct
result after performing the operations and stated that there is an extra information and no need to use
this information to solve the problem. The sample students’ responses to these types of solutions are

given in Figure 2.
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Figure 2. Examples of correct solutions to the traditional problem with extra information (TC2)

As seen in Figure 2, the student first calculated the price of two kg of potatoes by adding up,

and then added the price of cauliflower. It was observed that only one student (TW1) found a wrong
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answer due to incorrect determination of the information. This student incorrectly determined the price
of cauliflower in the problem and therefore could not reach the correct result of the problem. The

solution of this student is given in Figure 3, below.

Figure 3. Example of incorrect solution of a traditional problem with too much information (TW1)

When this problem is examined, it is seen that the student does not have a problem with way
of the solution, however only makes an incorrect choice while defining the relevant information. This

wrong answer might be due to the student's carelessness.

When the skill-based problems containing extra information were examined, 25 of the students
(SC1) solved the problem correctly, and one student (SW1) solve the problem with incorrect
information, as student’s solution in the traditional problem. Examples of students’ solutions are

presented in Figure 4.

Figure 4. Correct students’ solutions in the skill-based problem with extra information (SC1)

When the findings were examined, it was seen that the students were successful in both
traditional and skill-based problems with which is extra information. They did not have any trouble to
identify the relevant information in the problems and in reaching the result of the problem using this
information. Although there were some students who stated that the problem contains extra
information in the traditional one, none of the students expressed that there is more information than
enough for solution in the skill-based problem. This may be because there is more than one extra

information in the text of the skill-based problem.
The Problems with Missing Information

When the students' solutions to the problems with missing information were examined, it was
seen that there was a difference in students’ proficiency levels of problem-solving in traditional and
skill-based problems. It was revealed that the students were more successful in solving traditional
problems than skill-based problems. They made more mistakes in making the solutions to the skill-

based problem. The findings regarding the students’ solutions of these problems are given in Table 5.
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Table 5. Frequency and percentages of students’ solutions to the problems with incomplete information

Traditional skill-based
Codes f % Codes f %
TC1 3 11.11 SC1 14 53.85
TC2 22 81.48 SC2 one 3.85
TC3 2nd 7.40 SC3 one 3.85
SW1 5 19.23
SW2 4 15.38
SW3 one 3.85

As can be seen in Table 5, all students (TC1, TC2, TC3) correctly solved the traditional problem,
which has an incomplete information. In the skill-based problem, it was seen that 16 students (SC1, SC2,
SC3) correctly solved the problem, and 10 students (SW1, SW2, SW3, SW4, SW5) chose the wrong way
to solve the problem. Three students (TC1) realized that something was wrong in the given problem
and stated that the problem could not be solved, however they did not express that why the problem
could not be solved. The solution of a student who stated that the problem cannot be solved and did

not justify it is given in Figure 5.

Figure 5. Students” expression in solving traditional problem with missing information (TC1)

In the problem in this category, there were 22 students (TC2) who stated that the problem could

not be solved due to missing information. The solution of three of the solutions in the TC2 category is
given in Figure 6 as an example.

_ L‘:Fm g _

Figure 5. Students’ correct solutions to the traditional problem with missing information (TC2)

In this problem category, two students (TC3) responded by drawing a representation to the
solution of the problem, saying that the result might change depending on the missing information. In
the solution, he drew boxes representing each book, wrote the total number of books depending on the
boxes, and expressed the result as a multiple of the missing data. One of the students’ solutions is given

in Figure 7.

Figure 6. Student’s solution of traditional problem with missing information (TC3)
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In the skill-based problem with missing information, 14 students (SC1) explained that the
problem could not be solved due to missing data. Examples of the students’ solutions who made this

type of solution are given in Figure 8.

esinl ver Medigind

Figure 8. Students’ correct solutions to the skill-based problem with missing information (SC1)

In the solution of the same problem, it was observed that a student (SC2) started the solution
and realized that the data was missing, and then interrupted his solution. This may be an indication
that students start solving the problem automatically and decide on the solution within the problem-
solving process, without fully reading a problem or determining what is given. It is thought that
students' success in the problem-solving process changes depending on their understanding of the
problem and their strategies for their plans and solutions. However, it is thought that the problems that
are presented by the standard way and that have a clear way of solution are an obstacle to the processes
of understanding the problem, determining the given data and developing strategies for the solution.
Another student (5C3) noticed the missing data and made a solution to solve the problem. The solution
of this student is given in Figure 9. This situation reveals the students' view of the problem. It is an
indication that students see the problem as a situation with a definite solution. The same situation has

arisen in student solutions that ignore the problem data in a different way.

Figure 7. Students' expressions to the skill-based problems with missing information
It was observed that the students wrote the solution by ignoring the information that was not
given. One of these students said that he should choose one of the roads in the figure. Another student
reached the result by making operations with the given information because there is the missing
information in the other side of the figure. Finally, the other student wrote down all the data in the

problem and chose among the given ones. Two examples of students' solutions are given in Figure 10.

Figure 10. Students' wrong solutions to the skill-based problems with missing information (SW1)
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In addition, there are two students (SW2) who noticed the missing data and tried to reach the
solution by assigning data. One of these students tried to find the length of the missing data by
subtracting the distance between the school and home from the Sener pharmacy by using the figure.
The other student, on the other hand, took the missing value as "0" and made the operations. The

solutions of these students are given in Figure 11 as an example below, respectively.

Figure 8. Incorrect solutions in solving a skill-based problem with missing information (SW2)
One another student (SW3) misunderstood the problem in this problem type and it was seen that the
student expressed a different situation than the one desired in the problem. The solution of this student

is given as an example in Figure 12.

Figure 12. Incorrect solutions in solving a skill-based problem with missing information (SW3)

It was observed that in the traditional problem with missing information, all students noticed
the missing data and gave correct answers, while in the skill-based problem, there were students who
did not realize the missing data or gave incorrect answers. The biggest success difference between the
skill-based problem and the traditional problem in the students’ problem solutions was in the the
problems with missing information. While the students realized that the data were mostly missing in
the traditional problem and explained it with its reason, it was observed that in the skill-based problem,
the students turned to different problem-solving methods in the face of missing information, as

explained in detail above.
The Problems with Contradiction

It was observed that the majority of the students noticed the contradictions in traditional and

skill-based problems which have the contradictive information.

Table 1. The frequencies and percentages of students’ solutions to the problem with contradiction

Traditional Skill-based
Codes f % Codes f %
TC1 4 14.81 SC1 5 19.23
TC2 22 81.49 SC2 16 61.54
SC3 one 3.85
TW1 one 3.70 SW1 4 15.38
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As can be seen in Table 4, 24 students (TC1, TC2) found the correct solution and three students
(TW1, TC2) found the wrong solution in the traditional problem with contradiction. In the skill-based
problem, 22 students (SC1, SC2, SC3) answered the problem correctly, while four students (SW1) gave

the wrong answer to the problem.

In the traditional problem involving contradictive information, four students (TC1) stated that
the problem could not be solved and they could not reach a solution with statements such as "the
question is wrong, we cannot find it". In this sub-category, 20 students explained that the solution of the
problem could not be done by explaining with their reasons (TC2). The answers written by these
students for the problem solution are shown in Figure 13.

Yals ik~ Melihe ki katen-Verirsens kalemi
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Figure 13. Students’ correct solutions for the traditional problem with contradiction (TC2)

In this problem, a student (TW1) performed the operations with the given numbers without
noticing the contradiction. This student calculated Melih's pencils and found them as "two", but he
overlooked that it was given as "three" in the problem, the he found a contradictory result. Since he
calculated that Kerem had two pencils left and Melih would have two pencils, he found the total number
of pencils to be four. This student's solution is given in Figure 14. It can be said that the student
performed operations with the given numbers, on the other hand he did not understand the context of

the problem.

Figure 14. Students’ incorrect solutions for the traditional problem with contradiction (TW1)

In the skill-based problem with contradiction, five students (SC1) stated that the problem could
not be solved, but did not explain the reason. In this problem, 16 students (5C2) stated that the problem
could not be solved, that there is not any number less than 43 and greater than 70, and explained why

the problem could not be solved. The examples of the students' solutions are given in Figure 15.

Figure 15. Students’ correct solutions for the skill-based problem with contradiction (SC2)

Another situation that arises in this type of problem is that a student (BD3), despite noticing the

contradiction, arrives at the solution incorrectly by subtracting the given numbers. It was observed that
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four students (BY1), on the other hand, reached the result by subtracting the given numbers from each
other without noticing the contradictory situation and made operations with the numbers. Examples of

students’ solutions who reached this solution are given in Figure 16.
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Figure 16. Students' solutions in the skill-based problem with contradiction (SC3-SW1)

In both problems, it was observed that the majority of the students did not have any troubles in
recognizing the contradiction. Although the problem has not any solution with the given information,
it has been observed that some students try to reach a definite result by working on the given numbers.
It can be said that this situation is a result of the students' thinking that there should be a definite

solution for the problems.
The Problems with Multiple Solutions

It was observed that the majority of the students made the correct solutions for the traditional

and skill-based problems involving more than one solution.

Table 2. The frequencies and percentages of students’ solutions to the problem with the multiple solutions

Traditional Skill-based
Codes f % Codes f %
TC1 6 22.22 SC1 6 23.08
TC2 6 22.22 SC2 7 26.92
TC3 1 3.70 SC3 8 30.77
TC4 3 11.11
TC5 5 18.52
TW1 3 11.11 SW1 2 7.69
TW2 4 14.81 SW2 3 11.54

As Table 5 indicates, 21 students (TC1, TC2, TC3, TC4, TC5) reached the correct solutions for
the traditional problem which has multiple solutions, seven students (TW1, TC2) were found the
incorrect results. In the skill-based problem, it was revealed that 21 students (SC1, SC2, SC3) reached
the correct solutions, and five students (SW1, SW2) made the incorrect solutions. Results revealed that
six students (TC1) found the possible ages of the middle sibling, and calculated the total change
according to the age of the middle sibling by using the systematic listing method. The solutions of these

three students’ solutions are given in Figure 17, below.
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Figure 17. Students' correct solutions to the traditional problem with multiple solutions (TC1)
Another promising finding was that six students (TC2) calculated the age of the median sibling
by considering the age difference and found the sum of the ages of the siblings. It was observed that

these students reached only one solution and did not reach the other results. Three examples of these

students' solutions are given in Figure 18.

Figure 9. Students’ answers suggesting only one solution (TC2)

Another promising finding was that one student (GD3) found the largest and smallest values
that the median sibling's age could take, expressed the range of the median sibling's age, and found the

total age of the siblings with a single solution by choosing a number from the range. This solution is

given in Figure 19.
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Figure 10. Students’ answers suggesting only one solution (TC3)

It was observed that three students (TC4) calculated the age of the middle sibling using the ages
of the younger and older siblings, and found some values that could include the total ages. Although

these students reached more than one solution, they could not reach all answers. The solutions of these

students are given in Figure 20.

Figure 11. Students’ correct solutions with more than one answers (TC4)
Five students (TC5), on the other hand, found the possible ages of the middle sibling and found

the sum of the ages of the siblings. These five students verbally expressed their solution. These solutions

are given in Figure 21.
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Figure 12. Students’ correct answers for the problem with multiple solutions (TC5)

Although three students (TW1) tried to solve the question, they could not reach the result and
gave incomplete solutions. Although the total age was asked in the problem, these students interrupt
their solutions by calculating the age at which the middle sibling could be. This may be due to the

students' carelessness. The solutions of these students are given in Figure 22.

Figure 13. Incomplete solutions for the traditional problem with multiple solutions (TW1)
In this type of problem, it was observed that four students (TW2) could not solve the problem
because of their misunderstanding the problem. These students stated that there was a contradiction in
the question or that the question was incorrect, and they could not reach any conclusion. The solutions

of these students are given in Figure 23.
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Figure 23. Incorrect explanations of students to the problem with multiple representation (TW2)

In the skill-based problem with multiple solutions, results indicated that six students (SC1)
reached all the possible solutions. They expressed all possible points Furkan could get which is asked
in the problem. On the other hand, seven students (SC2) found one of the possible results by performing
four operations. In addition, eight students (SC3) made a list one by one, and stated all possible results.

Students’ solutions are given respectively in Figure 24.

Figure 24. Students’ solutions to the skill-based problem with multiple solutions
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Another promising finding was that two students (SW1) explained the situation in the question
by expressing that Furkan could achieve different results, but they could not express the correct
solutions. On the other hand, three students stated that the problem situation should be changed and
information should be added with statements such as “There is a missing information. It should be
determined how many shots were threw”. It can be said that these students do not fully understand the

context of the problem. Examples of these students' solutions are given in Figure 25.

Figure 25. Incorrect students’ solutions to the skill-based problem with multiple solution

When students' responses to skill-based and traditional problems involving the multiple
solutions are examined, it is seen that there is no difference between the students' ways of solutions and

the rates of the students’ correct solutions are close to each other.
Conclusion and Discussion

The aim of the present research was to examine the third-grade students’ solutions to four
different types of problems under the title of traditional and skill-based problems. The most obvious
finding to emerge from this study is that there is no difference between the rates of correct answers to
traditional and skill-based problems, except for problems with missing information. The reason why
students have difficulty in solving problems with missing information may be due to their unfamiliarity
with such problems. An implication of this is the possibility that the third-grade students’” problem-

solving skills have potential for improvement.

This study has identified that students have a high rate of reaching the correct answers to the
problems including an extra information, in both the traditional and skill-based problems. In order to
solve these problems, students should have ability to "identify and use relevant information" and should
acquire this skill. In this research, it has been revealed that when students have an extra information in
the problem, they can identify and use the data required for the solution. In addition, the students stated
that there is an unnecessary information in the problem when there was only one extra information.
However, it was observed that they ignored the extra information when there were more than two for
the problem solution. This outcome is contrary to that of Durmaz and Altun (2014) who found that
students were not successful in solving the problems including extra information. This might be due to
the grade level and the number of participants in the research. In addition, the difference in the difficulty

levels of the problems presented to the students in this research might have affected this outcome.

The second major finding was that all students answered the problem correctly in the traditional
problems with incomplete information. In skill-based problems, it was determined that students tried

to solve the problem by assigning new information instead of missing data, trying to find the missing
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information by performing some operations or ignoring the missing information. A possible
explanation for this might be that a real-life context in the skill-based problem led the students to make

comments about the context and caused them to add an information they knew to the problem.

Results revealed that students' have least number of correct answers in skill-based problems
with missing information. The present study seems to be consistent with Durmaz and Altun's (2014)
study, which found that these problems were in which students mostly failed in solving. Furthermore,
it was observed that two students suggested a different way to solve the problem and expressed the
missing data as an unknown information in the traditional problem with missing data. As a result, the
students sought solutions to such problems and expressed the missing data as unknown. This finding
corroborates the ideas of Cotic (2010), who suggested that students should encounter such problems in
school mathematics, since students might encounter problems, which is with missing information or
multiple solutions, in their daily life. Another important finding was that most of the students noticed
the contradiction in the problem containing contradictions, and stated that there is a contradictory

information and the problem could not have a solution.

In the traditional and skill-based problem with more than one solution, the majority of the
students suggested at least one solution to the problem. Considering that students are mostly
accustomed to problems with only one solution, the presence of students who offered only one solution
in this study was an expected result. In the traditional and skill-based problems containing more than
one solution, students tended towards solutions that differed from each other, and used their skills of
interpreting data in both problem types. Therefore, traditional problems with more than one solution
can be considered to be equivalent for skill-based problems with regards to lead students to the skills
of interpreting data. In this study, students were able to identify the data they needed to solve problems
with more than one solution and make the necessary interpretations to reach the result. These results
obtained in the research coincide with the results obtained in the studies of Contay and Iymen (2011)

and Olabe et al. (2014).

Skill-based problems are perceived as difficult because they require the use of many higher
order thinking skills such as reasoning, reading comprehension and interpretation. However,
individuals need these skills in many parts of daily life, such as interpreting supermarket receipts. The
students in this research were also mostly able to solve skill-based problems. Olabe et al. (2014) stated
that solving skill-based problems will help students solve problems in their daily life and ease their

lives.

In this study, third grade students’ solutions to traditional and skill-based problems were
examined. This examination revealed that most of the students had successful solutions to the problems
in both types. Furthermore, students had least percentage of successful solutions in skill-based

problems with incomplete information. Despite these research results, there are many unanswered
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questions about primary students’ skill-based problem-solving success. Firstly, it is recommended that
teachers should include the similar problems used in this research in their mathematics lessons instead
of constantly using familiar problems and problem solutions in order to increase students' skill-based
problem-solving success. In addition, they should include problems which have different solutions and
highlight the problem understanding step in order to improve students’ skill-based (non-routine)
problem-solving skills (Polya, 1957). Secondly, further research should be undertaken to investigate the
skills of students at different grade levels in primary school to solve different types of problems.
Moreover, future research similar to this research investigation could be implemented to larger samples

to reach generalizable results.
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