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Oz: Bu galismanin amaci ortaokul altinci sinif 6grencilerinin dogal sayilarda dort islem yapmayr gerektiren farkli problem
kurma durumlarindaki becerilerinin ve problem kurmaya yonelik goriislerinin incelenmesidir. Nitel arastirma yontemlerinden
durum caligmasinin tercih edildigi bu ¢aligmanin katilimeilart 15 ortaokul altinct sinif 6grenciden olugmaktadir. Calismanin
veri toplama siirecinde ilk olarak farkli problem kurma durumlarini igeren ve dogal sayilarda dort islem konusunu temel alan
10 soruluk problem kurma testi kullanilmistir. Ardindan 6grencilerle yari yapilandirilmig goriismeler gerceklestirilerek
Ogrencilerin matematik problemine ve problem kurmaya yonelik diisiinceleri incelenmistir. Problem kurma testinden elde
edilen veriler, testi degerlendirme rubrigiyle analiz edilmistir. Verilen cevaplar ilk olarak “bos”, “problem degil” ve
“problem” olarak smiflandirilmistir. Ardindan problem oldugu belirlenen cevaplar Ada ve Oztiirk’iin (2019) ortaya koydugu
rubrikte yer alan “dil”, “problemin kompleksligi” ve “¢oziilebilirlik” boyutlarindaki olgiitlere gore degerlendirilerek analiz
edilmistir. Ogrencilerle yapilan goriismelerden elde edilen veriler ise betimsel analiz yapilarak incelenmistir. Calismanimn
sonuglarma gore dgrencilerinin bir kismu sorular1 bog birakirken, daha biiylik bir kismi1 ise sorulara cevap vermis olmasina
ragmen problem climlesi olusturamamistir. Buna ek olarak grencilerin problem kavramina iliskin diisiincelerinde birtakim
hatalar belirlenmistir. Ogrenciler en fazla segcme durumunda problem kurabilirken, serbest problem kurma durumunda
olduk¢a az sayida problem kurabilmistir. Calisma kapsaminda &grenci goriislerine yonelik bulgular ele alindiginda ise
problem kurmanin biligsel agidan problemi anlamaya yardimci oldugu ve islemsel ifadeleri ya da matematiksel konuyu
anlamlandirmaya katki sagladigi belirlenmistir. Ayn1 zamanda problem kurmanm duyussal agidan problemlere karsi
Onyargty1 azaltarak 6grencilerde olumlu tutum olusturdugu ve dgrencilerin matematige yonelik tutumlarini da etkileyerek
onlar1 derse yakinlastirdigi tespit edilmistir. Caliymanin sonuglari dogrultusunda, yapilacak aragtirmalara ve egitim
paydaslarina birtakim 6nerilerde bulunulmustur.
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Abstract: The aim of this study is to examine the sixth grade students' skills in different problem situations requiring four
operations in natural numbers and their views on problem posing. Participants of this study, where case study of qualitative
research methods were preferred, consisted of 15 students studying at sixth grade level In the study, a problem-posing test
including different problem-posing situations, and a semi-structured interview form related to basic operations in natural
numbers, were used as data collection tools. Problem posing test consisted of 10 questions. The semi-structured interview
form includes open-ended questions on students' mathematical problems and thoughts on problem solving.. The data obtained
from the problem-posing test were analyzed with regard to the rubric of the test.. The answers were first classified as
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“empty”, “not a problem” and “problem”. Afterwards the answers determined to be a problem were evaluated and analyzed
according to the criteria of “language”, “complexity of the problem” and “solvability” in the rubric put forward by Ada and
Oztiirk (2019). The data obtained from the interviews with the students were analyzed by descriptive analysis. According to
the results of the study, while some of the students left the questions blank, a larger part of them could not form a problem
sentence even though they answered the questions. In addition, a number of errors were identified in the students' perception
of the problem concept. While students were able to pose problems in the most selection cases, they were able to pose very
few problems in case of free problems. When the findings of the students' views are considered within the scope of the study,
it is determined that problem-posing helps to understand the problem from a cognitive point of view and contributes to the
meaning of procedural expression or mathematical subject. At the same time, it has been found that problem-posing creates
positive attitudes in students by reducing prejudice against problems in terms of affective aspects and affects students'
attitudes towards mathematics and brings them closer to the lesson. In line with the results of the study, some suggestions
were made to the research and education stakeholders.
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Altincr Simif Ogrencilerinin Problem Kurma Becerilerinin Incelenmesi: Bir Durum Calhsmast

1. Giris

Problem kurma, bir problemin ¢éziimiinden farkl olarak, verilen durum ya da bilgilerden hareketle yeni bir
problem olusturabilme eylemidir (English, 2001). Basit bir yazma eylemi gibi goriilebilen problem kurma,
diigiiniilenin aksine olduk¢a derin bir siireci gerektirmektedir (Cimen ve Yildiz, 2017). Bu nedenle matematik
yapmanin kalbindeki bir etkinlik olarak degerlendirilmektedir (National Council of Teachers of Mathematics
[NCTM], 1989). Ayrica problem kurma eyleminin, problem ¢dzmeyi de iceren kapsamli bir siire¢ oldugu
disiiniilmektedir. Ciinkii problem kurma, problem ¢d6zmeye gore daha kapsamli bir akil yiirlitme becerisi ve
zihinsel stire¢ gerektirmektedir (Cildir ve Sezen, 2011).

Problem kurma &grenme-6gretme siireci agisindan onemli bir yere sahiptir. Problem kurma, 6grenme
acisindan matematiksel konular1 ve kavramlar igsellestirme, bunlar1 matematiksel dil ile ifade etme ve kullanma
ozelligini gelistirmektedir (Akay, Soybas ve Argiin, 2006). Bu baglamda problem kurmanin 6grenmenin ige
déniik bir etkinligi oldugu vurgulanmaktadir (NCTM, 1991). Ogretme agisindan ise problem kurme dgrencilerin
kavramsal 6grenmelerini degerlendirmek, beceri ve tutumlar1 hakkinda bilgi sahibi olmak i¢in dnemli bir aractir
(Lin, 2004). Ayrica problem kurma dgrencilerin elestirel diisiinme, matematiksel muhakeme, yaraticilik ve
problem ¢6zme becerilerini de gelistirmektedir (Akay ve ark., 2006; English, 1998; Silver, 1994). Abu-Elwan
(1999) problem kurmanin, matematigin giinlik hayatla iligkilendirilmesine yardimci oldugunu ve &grencilerin
matematiksel diisiinme becerilerinin gelisimine katki sagladigini belirtmektedir. Yapilan arastirmalarda problem
kurma c¢aligmalarmin 6grencilerin, iletisim kurma, sorgulama, elestirel diisiinme ve bulundugu cevreyi analiz
etme gibi olumlu davramislar kazanmasinda da etkili oldugu belirlenmistir (Nixon-Ponder, 2001). Bununla
beraber problem kurabilen 6grenciler, matematik dersine yonelik olumlu tutum sergilemekte ve ¢ozmekte
zorlandiklar1 problemlere karst 6n yargilarmi 6nemli 6lgiide yikmaktadir (Altun, 2001). Bu baglamda problem
kurma, matematik yapmanin kalbindeki bir aktivite olarak goriilmekte (NCTM, 1989) ve matematik
programlarinin 6nemli bir bileseni olarak ele alinmaktadr (Akay, 2006; English, 1998).

Problem kurma etkinliklerinin 6grenme-6gretme siirecindeki 6nemi, 6gretim programlarma rehberlik eden
dokiimanlarda da vurgulanmaktadir. Tirkiye’de matematik Ogretim programlarinda yapilan degisim ve
yenilikler kapsaminda, problem ¢dzme ¢aligmalar: ile birlikte problem kurma ¢aligmalarina da yer verilmesi
gerektigi onemle belirtilmistir (Milli Egitim Bakanligi [MEB], 2018). Bu baglamda 2018 yilinda yayinlanan
“Matematik Dersi Ogretim Programinda (1-8. siniflar) problem kurma ile ilgili kazanimlar yeniden revize
edilmistir. Ozellikle ilkokul kademesinde problem kurmaya yonelik pek ¢ok kazanima yer verilmistir (MEB,
2018). Benzer sekilde Avustralya Okullar1 i¢in matematik {izerine yapilan ulusal tebligde egitimcilerin dgretim
stirecinde ¢esitli matematik etkinlikleri tasarlayarak, ogrencileri problem kurmaya, elestirel diisiinmeye ve
matematiksel muhakemede bulunmaya tesvik etmeleri gerektigi vurgulanmistir (Australian Education Council
Curriculum Corporation, 1991). ABD’de NCTM (2000) tarafindan yayinlanan Okul Matematigi I¢in Ilkeler ve
Standartlar’da, da Ogrencilerin kendi kurdugu problemlere iligkin Onerilerini igeren etkinlikler oldukga
desteklenmekte ve farkli durumlara iliskin yeni problemler kurmalarma firsat verilmesi gerektigi
belirtilmektedir. Bu baglamda problem kurma becerilerinin gelistirilmesi ve bu siirecte 6grencilerin farkli
problem kurma durumlar1 iizerinde performanslarinin degerlendirilmesi dnem tagimaktadir.

Problem kurma eyleminin gergeklestirilebilecegi farkli durumlara iliskin ¢esitli siniflamalar bulunmaktadir.
Bunlarin 6ne ¢ikanlarindan biri Stoyanova ve Ellerton (1996) tarafindan gelistirilen serbest, yari-yapilandirilmig
ve yapilandirilmig problem kurma durumlarindan olusan simiflamadir. Serbest problem kurma; herhangi bir
smirlama yapilmadan problem kurabilme ¢aligmalariyken, yari-yapilandirilmis problem kurma durumunda hem
bir sinirlama hem de bir esneklik vardir. Yapilandirilmis problem kurma durumunda ise daha dnceden ¢oziilmiis
bir problemden hareketle problem kurma ger¢eklesmekte ve bir sinirlandirma s6z konusu olmaktadir. Christou,
Mousoulides, Pittalis, Pitta-Pantazi ve Sriraman (2005) ise yapilandirilmig ve yari-yapilandirilmig problem
kurma durumlarina biligsel siirecleri de igeren alt boyutlar ekleyerek daha ayrmtili bir siniflama gelistirmistir. Bu
smiflamada diizenleme ve aktarma, yari-yapilandirilmis problem kurma durumunun alt boyutu olarak ele
alinirken; yapilandirilmig problem kurma durumunda ise kavrama ve se¢me alt boyutlart yer almaktadir. Bu
yoniiyle farkli temsil bicimlerini (sembolik, tablo, resim vb.) barmdwan farkli problem kurma goérevleri
tizerinden Ogrencilerin diisiinme siireclerinin incelenmesine yardimci olan bir model ortaya konmustur. Bu
smiflandirma diizenleme, aktarma, kavrama ve se¢gme alt boyutlar1 olarak asagidaki gibi 6zetlenebilir (Christou
ve ark., 2005):

= Diizenleme; verilen bir hikdye ya da resim iizerinden nicel bilgilerin diizenlenmesiyle problem kurma
durumudur.

= Aktarma; grafik, diyagram ya da tablolar1 temel alarak nicel bilginin aktarilmasmi gerektiren problem
kurma durumudur.

= Kavrama; matematiksel denklemler ya da hesaplamalara dayali olan problem kurma durumudur. Islemlerin
anlamin1 anlamay1 ve nicel bilgiyi kavramay gerektirir.

= Se¢me; verilenler dogrultusunda istenen yanitlara uygun problem kurma durumudur.

211



K. Ada, F. Demir, M. Oztiirk

Problem kurmayla ilgili alanyazin incelendiginde, ¢alismalarin genellikle serbest problem kurma ya da
verilen iglem iizerinden problem olusturma seklinde tasarlandigi goriilmektedir (Isik ve Kar, 2012a, 2012b;
Kilig, 2013b; Pelczer ve Rodriguez, 2010; Tertemiz, 2017; Unlii ve Sarpkaya-Aktas, 2017). Problem kurma
performanslarini farkli problem kurma durumlari {izerinde inceleyen ¢alismalarda ise ¢gogunlukla Stoyanova ve
Ellerton (1996) tarafindan gelistirilen serbest, yari-yapilandirilmis ve yapilandirilmis problem kurma
durumlarmin temel alindigi belirlenmistir (Kilig, 2012, 2013b; Sengiil-Akdemir ve Tirniikli, 2017; Tekin-
Sitrava ve Isik, 2018). Ancak, Christou ve arkadaglarinin (2005) siniflandirilmasini kullanarak &grencilerin
problem kurma performanslarini inceleyen c¢alismalarin oldukga smirli oldugu belirlenmistir (Christou ve ark.,
2005; Cetinkaya ve Soybas, 2018; Kilig, 2013a). Ayrica yapilan ¢alismalar daha ¢ok 6gretmen adaylar1 ve 8.
smif 6grencileri {izerinde ylriitiilmistiir (Bayazit ve Kirnap-Dénmez, 2017; Cetinkaya ve Soybas, 2018; Kar ve
Isik, 2013) Arastrmalarda kullanilan 6grenme alani1 ve kazanimlar dikkate alindiginda ise kesirler ve kesirde
islemler alt 6grenme alanlari {izerinde yapilan galismalarin gogunlukta oldugu belirlenmistir (Isik ve Kar, 2012c;
Kar ve Isik, 2013; Sharp ve Adams, 2002). Ozellikle altinci sinif matematik 6gretim programinda yer alan
‘Dogal Sayilarla Islemler’ alt 6grenme alanma iliskin problem kurma performanslarini inceleyen ¢aligmalarin ise
oldukca az sayida oldugu goriilmiistiir (Christou ve ark., 2005). Oysaki dogal sayilarda islemler alt 6grenme
alani, cebir, geometri ve 6lgme gibi diger 6grenme alanlarina temel olusturmaktadir. Bu yoniiyle dogal sayilarda
dort islem yapmay1 gerektiren problem kurmanin, diger 6grenme alanlarindaki problem kurma becerilerine de
katki saglayacagi ongoriilmektedir. Bu baglamda altinct smif 6grencilerinin dogal sayilarda dort islemle ilgili
problem kurma becerilerinin farkli problem kurma durumlari iizerinden ayrmtili sekilde incelenmesinin énemli
ve gerekli oldugu diisliniilmektedir.

Ogrencilerin belirli konu ya da durumlara ydnelik problem kurabilmesinin yani sira kurduklari problemin
niteligi de dnem tasimaktadir. Bu nedenle alanyazinda problem kurma becerilerinin degerlendirilmesine yonelik
birtakim kriterler dikkate alinmaktadir. Silver ve Cai (1996) bir problemin niteliginin; “dil”, “problemin
kompleksligi” ve “coziilebilirlik” boyutlariyla degerlendirilmesinin 6énemini vurgulamaktadir. Ancak problem
kurmaya iligkin yapilan ¢aliymalarda kurulan problemler genellikle problem ciimlesi olup olmama durumuna
gore degerlendirilmistir (Celik ve Ozdemir, 2011; Kar ve Isik, 2014; Leung, 2013). Bazi galismalarda ise sadece
problemlerin dil ve matematiksel karmasikligi (Isik ve Kar, 2015; Leung ve Silver, 1997) ya da ¢oziiliip
¢oziilememe durumu (Celik ve Ozdemir, 2011; Turhan-Tiirkkan, 2018) ele almmustir. Kurulan problemin
niteligini dil, komplekslik ve ¢oziilebilirlik boyutlarina yonelik ¢esitli kriterler dogrultusunda ele alip ayrintili
sekilde inceleyen olduk¢a sinirli sayida ¢aligma bulunmaktadir. Buna karsin &grencilerin problem kurma
becerilerinin gelistirilebilmesi icin ilk asamada 6grencilerin problem kurma becerilerindeki mevcut durumun
ayrintili  sekilde incelenip, kurulan problemin niteligini etkileyen yetersizliklerin sebepleriyle birlikte
belirlenmesi gerekmektedir. Bu baglamda bu ¢alismada G6grencilerin farkli problem kurma durumlarindaki
becerilerinin ayrintili olarak incelenerek mevcut durumun betimlenmesi amaglanmaktadir. Bu dogrultuda ilk
olarak 6grencilerin verdikleri cevaplarin problem ciimlesi olup olmama durumlarinin belirlenmesi, ardindan da
kurulan problemlerin “dil”, “problemin kompleksligi” ve “coziilebilirlik” boyutlartyla ayrmtili sekilde
incelenmesi hedeflenmektedir. Ayrica 6grencilerin problem kurma becerilerinin yani sira “problem” kavramina
iligkin tanmimlamalar1 ve problem kurmaya iliskin goriigleri de alinarak problem kurma yetersizliklerinin
ardindaki birtakim sebeplerin belirlenmesi de amaglanmaktadir. Boylelikle ¢aligmadan elde edilen sonuglarin,
ogrencilerin problem kurma becerilerinin gelistirilmesine iliskin yapilacak caligmalara ve dgrenme-6gretme
stirecinde yararlanilacak etkinliklere temel olusturacag: diisiiniilmektedir. Bu baglamda arastirmanin amaci
ortaokul altinc1 sinif Sgrencilerinin dogal sayilarda dort islem yapmayi gerektiren farkli problem kurma
durumlarindaki becerilerinin ve problem kurmaya yonelik goriislerinin incelenmesidir. Arastirmanin amact
dogrultusunda asagidaki sorulara cevap aranmaktadir:

1) Ortaokul altinct sinif Sgrencilerinin farkli matematik problemi kurma durumlarindaki becerileri
nasildir?
2) Ortaokul altinct sinif 6grencilerinin matematik problemi kurmaya yonelik gériisleri nasildir?

2. Yontem

Bu galisma, bir dersin/becerinin nasil &gretildigi, 6grencilerin neler yaptiklari, ne tiir etkinliklerin ise
kosuldugu (Biiyiikoztiirk, Cakmak, Akgiin, Karadeniz ve Demirel, 2016) gibi benzer durumlari ortaya koymay1
amaglayan nitel bir aragtirmadir.. Aragtirma, bir olgu ya da olayin derinlemesine incelenmesini saglayan ve
“nasil”, “ni¢in” sorularini temel alan bir arastirma yontemi olan ve genellikle birden fazla veri kaynagmin
bulundugu durumlarda tercih edilen (Yildirim ve Simsek, 2013, s. 313) durum ¢aligmasi niteligindedir. Durum
¢alismalarinda ¢aligmaya konu olan ortam ve olaylarin biitiinciil bir yorumu hedeflenir. Yani bir duruma iliskin
etkenler (bireyler, siiregler vb.) biitiinciil bir yaklagimla arastirilir ve ilgili durumu nasil etkiledikleri ve ilgili
durumdan nasil etkilendikleri iizerine odaklanilir (Yildirim ve Simsek, 2013, s. 83). Bu calismada da
dgrencilerin problem kurma becerileri igin “nasil” ve “nigin” sorulari ele almmustir. Ogrencilerin problem kurma
becerilerinin nasil oldugunu belirlemek i¢in farkli problem kurma durumlari temel alinarak ayrintili bir inceleme
yapilmas1 amaglanmistir. Ayn1 zamanda problem kurma becerilerindeki durumun derinlemesine incelenmesi i¢in
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goriismeler yapilarak 6grencilerin problem ve problem kurmaya yonelik goriislerine ulasilmasi hedeflenmistir.
Bu baglamda birden fazla veri kaynagi kullanarak Ogrencilerin problem kurma becerilerini derinlemesine
incelenmeyi ve duruma iligkin etkenleri biitiinciil yaklasimla degerlendirilmeyi amaclayan bu c¢alismada durum
¢aligmasi tercih edilmistir.

2.1. Katihmecilar

Caligmanin katilimeilar Tiirkiye nin dogusunda yer alan bir ilde altinct sinifta 6grenim goren 15 6grencidir.
Calismanm katilimcilart devlet ortaokulunda &grenim gormektedir. Katilimcilarm belirlenmesinde dncelikle
uygun Ornekleme yontemi kullanilmis ve arastirmacilar i¢in kolay ulasilabilir 6zellige sahip bir ortaokul tercih
edilmistir. Ardindan belirlenen okulda tabakali amagsal oOrnekleme yontemi uygulanarak c¢aligma grubu
olusturulmustur. Tabakali amagsal 6rnekleme yontemi, ilgilenilen belirli alt gruplarin 6zelliklerini incelemek ve
betimlemek amaciyla evrende bulunan tabakalardan sabit sayida eleman segilerek gerceklestirilir (Biiyiikoztiirk
ve ark.,). Bu baglamda belirlenen ortaokulda katilimeilarin secilmesi igin, 6grencilerin yilsonu matematik dersi
akademik bagar1 puanlar1 dikkate almmistir. Akademik basari puanlarma gore diisiik, orta ve yiliksek basari
diizeyinde yer alan beser Ogrenci segilerek, 15 Ogrencinin bulundugu bir ¢alisma grubu olusturulmustur.
Matematik dersi 6gretim programinda dogal sayilarla islem yapmayi gerektiren problem kurmaya ydnelik
kazanimlar yer aldigi i¢in (MEB, 2018), calismanin katilimcilarmin problem kurmada o6n deneyimi
bulunmaktadir. Ayni1 zamanda problem kurma testi uygulanmadan 6nce katilimcilara testin yonergelerine iliskin
kisa bilgilendirmeler de yapilmustir.

2.2. Veri Toplama Araglan

Cahismanin veri toplama siirecinde ilk olarak Ada ve Oztiirk (2019) tarafindan gelistirilen problem kurma
testi kullanilmistir. Problem kurma testi Christou ve arkadaslar1 (2005) tarafindan 6ne siiriilen farkli problem
kurma durumlarini temel almaktadir. Dogal sayilarla dort islem yapmay1 gerektiren problem kurma sorularindan
olusan testte 10 agik uglu soru bulunmaktadir. Problem kurma testinin i¢ tutarlilig1 i¢in hesaplanan Cronbach
alpha giivenirlik katsayisinin (o= .73) yeterli diizeyde oldugu belirlenmistir. Ayrica testin madde ayurt edicilik
(madde gegerligi) ve madde giicliik oran1 (madde onaylanma orani) hesaplanmistir. Maddelerin alt grup ve ist
grup t degerleri en az “3.91 (4. madde)” ve en fazla “14.08 (8. madde)” olmakla beraber alt grup ile iist grup
arasinda her bir maddenin ayit ediciliginin p<.01 diizeyinde anlamli oldugu belirlenmistir. Madde giicliik
oranina iligkin degerlerin ise “.21 (2. madde)” ve “.67 (3. madde)” arasinda degistigi ve maddelerin gogunlukla
“50” civarinda deger aldigi belirlenmistir. Elde edilen degerlerin madde giicliik orani i¢in uygun ve yeterli
diizeyde oldugu ve her bir maddenin anlamli diizeyde ayrt edici oldugu tespit edilmistir.

Caligmanmn katilimecilarma problem kurma testinin uygulanmasmin ardindan, Ogrencilerle yar1
yapilandirilmis goriismeler gergeklestirilmistir. Gorligmeler i¢in uzman goriisii alinarak bes agik uglu sorudan
olusan bir goriisme formu hazirlanmistir. Formdaki sorularla 6grencilerin matematik problemine ve problem
kurmaya yonelik diisiinceleri incelenmistir. Goriisme formunda yer alan sorular su sekildedir: “Matematik
problemi nedir, kendi ciimlelerinizle tanimlar misiniz?”, “Problem kurarken nelere dikkat ettiniz, nasil asamalar
izlediniz?”, “Problem kurma testinde zorlandiginiz soru var miydi? Varsa hangi sorulardi? Nasil bir zorluk
yasadmiz?”, “Problem kurma testinde kolay oldugunu diisiindiigiiniiz sorular var miydi? Varsa hangi sorulardi?
Neden?” ve “Problem kurmak sizce yararh bir etkinlik mi? Neden? Ac¢iklayniz.”

2.3. Verilerin Analizi

Verilerin analizinde problem kurma testinden elde edilen veriler, Ada ve Oztiirk (2019) tarafindan gelistirilen
problem kurma testi degerlendirme rubrigi ile analiz edilmistir. Ada ve Oztiirk (2019) rubrigin puanlayicilar
aras1 giivenirligine yonelik iki puanlayici arasindaki uzlagsmanin belirlenmesi i¢in Krippendorff’un alpha uyum
katsayismi (dil: .55; problemin kompleksligi: .75; ¢oziilebilirlik: .80), ve uyusmanin giivenirligi icin Cohen’in
kappa katsayisini (dil: .54; problemin kompleksligi: .75; ¢oziilebilirlik: .80) incelemistir. Puanlayicilarin
tutarlihig1 i¢in de pearson korelasyon katsayist (.99) hesaplanmigtir. Sonug olarak rubrigin puanlayicilar arasi
uzlagma ve uyumun giivenirligi degerlerinin uygun ve yeterli diizeyde oldugu belirlenmistir. Rubrigin boyut ve
Olgiitlerinin belirlenmesinde ise literatiirde yer alan ilgili ¢alismalardan faydalanilmistir. Literatiir kapsaminda
Silver ve Cai (1996) kurulan problemleri “¢oziilebilirlik”, “dil”, “matematiksel komplekslik” boyutlariyla
incelerken, Isik, Isik ve Kar (2011) kurulan problemleri “problem”, “problem degil” ve “bos” olarak
smiflandirmis ve puanlamistir. Ergiin, Giirel ve Corlu (2011) ise fizik dersi i¢in dgrencilerin problem kurma
performansmin degerlendirilmesinde kullamilabilecek bir rubrik gelistirmislerdir. Ada ve Oztiirk (2019) ise bu ii¢
degerlendirme bicimin sentezlenmesi ve diizenlenmesi sonucunda iki béliimden olusan bir rubrik tasarlanmistir.

Rubrigin ilk kisminda sorulara verilen cevaplar; “bos”, “problem degil” ve “problem” olarak
siniflandirilmaktadir. Verilen cevaplarda soru cilimlesi olmayan veya gilinlik yasam durumlari ile
iliskilendirilmeyen ifadeler ile islemsel ifadeler “problem degil” olarak degerlendirilmistir. Bu kategoride ele
alinan alistirma tiiriinde sorular i¢in O2 kodlu 6grencinin yazdig1 “5 sayisimin 6 katimn 21 eksigi kagtir?”
ifadesi; islemsel ifadelere ornek olarak da OS5 kodlu 6grenci yazdigi “2.(4x+5)+4.(2x-3) isleminin sonucu
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kactir?” ifadesi ornek gosterilebilir. O11 kodlu dgrencinin “80 TL lik bir elbise almislar bir de 75 TL lik
pantolon almislardwr.” ifadesi ise “problem degil” kategorisinde soru kipi igermeyen ifadeye drnek verilebilir.
Rubrigin ikinci bolimiinde ise “dil”, “problemin kompleksligi” ve “¢oziilebilirlik” olmak iizere ii¢ boyut ve alt1
dlciit bulunmaktadir. Ogrencilerin kurdugu problemlerin analizinde Ada ve Oztiirk (2019) tarafindan olusturulan
rubrikteki boyut, kriter ve maddeler temel alinmistir. Bu boyut, kriter ve maddeler; ¢alismanin bulgularinda
tema, kategori ve kod olarak degerlendirilerek betimsel analizde bulunulmustur.

Ogrencilerle yapilan gériismelerden elde edilen veriler ise betimsel analiz yapilarak incelenmistir. Betimsel
analiz verilerin arastirma sorularinin ortaya koydugu temalara gore organize edilmesine ve goriismede kullanilan
sorular veya boyutlar dikkate almarak sunulmasma imkan vermektedir (Y1ildirim ve Simsek, 2013). Ogrencilerin
bir problemde olmasi gereken 6zelliklere yonelik goriigleri, Silver ve Cai’nin belirttigi (1996) “dil”, “problemin
kompleksligi” ve “coziilebilirlik” temalar: altinda kategorilere ayrilmistir. Problem kurmanin yararlarina iligkin
Ogrenci goriisleri ise Bloom taksonomisinin “biligsel alan” ve “duyussal alan” boyutlarina goére temalara
ayrilarak analiz edilmistir. Ogrencilerin farkli problem kurma durumlarma iliskin goriisleri ise Christou ve

arkadaglar1 (2005) tarafindan olusturulan problem kurma durumlarina gére temalara ayrilmistir.

Betimsel analizde iki kodlayic1 arasindaki goriis birliginin hesaplanmasi i¢in Miles ve Huberman’in (1994, s.
64) onerdigi igsel tutarhk formiili kullanilmigtir. “Glivenirlik=Goriis Birligi/(Gorilis Birligi+Goriis Ayrilign)”
formiilii ile yapilan hesaplamada kodlayicilar arasi goriis birliginin en az % 80 olmasi1 beklenmektedir (Miles ve
Huberman, 1994; Patton, 2002). Calisma kapsaminda yapilan hesaplamalarda ise kodlayicilar arasindaki goriis
birliginin (% 96.3) yeterli ve yiiksek diizeyde oldugu belirlenmistir.

2.4. Veri Toplama Siireci ve Arastirmacinin Rolii

Calismanin veri toplama siireci 2017-2018 egitim Ogretim yilinda gergeklestirilmistir. Problem kurma
testinin 6grencilere uygulanmasi icin 40 dakika siire verilmistir. Ogrencilerle yapilan goériismelerde ise, her bir
ogrenci ile ortalama 15’er dakikalik goriismeler gerceklestirilmistir. Ogrencilerin agiklamalarmin yogunluguna
ve goriisme esnasindaki etkilesime bagli olarak bazi gériigsmelerin uzunlugu 15 dakikadan daha fazla ya da daha
az gergeklesmistir.

Aragtirmacilar problem kurma testinin uygulanmasi asamasinda oncelikle 6grencilere arastirmanin amaci ve
onemi hakkida genel bilgi verip, bu ¢aliymanin matematik dersi karne notuna yansitilmayacagmi belirtmistir.
Bu sekilde katilimeilarin goniilliiliik esas1 saglanarak gergekgi veriler elde edilmesi amaglanmistir. Ardindan
katilimcilara testin yonergeleri iizerinde agiklamalarda bulunulmus ve testin nasil uygulanacagina yonelik kisa
bilgilendirmeler yapilmustir. Ogrencilerin problem kurma testinin ydnergelerine iliskin sorularma yanitlar
verilmistir. Problem kurma testinin uygulanmasi siirecinde ise 6grencilerin birbiriyle ve arastirmaciyla etkilesim
kurmas: engellenmis, katilimcilarin testi bireysel olarak cevaplandirmalart saglanmistir. Arastirmact,
Ogrencilerle yaptigi goriismelerde ise katilimcinin goriiglerini ortaya cikaracak sorular sormus, verdikleri
cevaplara miidahale etmemis ve katilimeilart yonlendirici ifadelerden/sorulardan kagmmuistir. Ayrica yanliligin
onlenmesi igin her bir katilimei ile yapilan goriisme arastirmacilar tarafindan ses kaydina alimmustir.

2.5. inandincihk, Aktanlabilirlik, Tutarlik ve Teyit Edilebilirlik

Nitel caligmalarda, nicel g¢aligmalardan farkli olarak gecerlik ve giivenirlik yerine; “inandiricilik”,
“aktarilabilirlik”, “tutarlik” ve “teyit edilebilirlik” kavramlarinin kullanilmasi 6nerilmektedir (Lincoln ve Guba,
1985). Bu baglamda ¢aligma kapsaminda nitel arastirmalarin dogasma uygun olan bu kavram ve uygulama
stratejileri dikkate alinmus, ¢esitli diizenlemelerde bulunarak ¢alismanin niteligi artirilmstir.

* [nandiricilik: Calismada inandiricihigin saglanabilmesi igin, ilk olarak katilimcilarin problem kurma testini
bireysel olarak cevaplandirmalari saglanmig ve siire¢ arastrmaci tarafindan denetlenmistir. Yapilan
goriigmelerde diigiincelerin daha ayrintili ve net ortaya konmasini saglayacak sorular sorulmus ve uzun
etkilesimler gergeklestirilmistir. Arastirmaci goriisme esnasinda katilimcinin goriislerini ortaya g¢ikaracak
sorular sormus, verdikleri cevaplara miidahale etmemis ve katilimcilar1 yonlendirici ifadelerden/sorulardan
kaginmistir. Goriismelerin ardindan teyit amaciyla, arastirmacilarin goériismelerden ¢ikardigr anlamlar
katilimcilar ile paylasilmigtir. Calisma kapsaminda katilimei gesitlemesi ve veri toplama siirecinde problem
kurma testlerinin yani sira goriigmeler de yapilarak yontem cesitlemesi saglanmistir. Ayrica ¢aligmanin
yiiriitiilmesinde ve verilerin analizinde birden fazla arastirmacinin goriisiine ulagilmasi sonucunda arastirmact
cesitliligi de gerceklestirilmistir.

» Aktarilabilirlik: Caligma kapsaminda sonuglarin aktarilabilirliginin saglanmasi i¢in bulgular kisminda
ayrintili betimlemelerde bulunulmus ve dogrudan alintilara yer verilmistir.

= Tutarlik: Caligma kapsaminda yapilan goériismelerde, katilimcilarin her birine benzer yaklagim gosterilmis ve
goriismeler kayit altina alimmustir. Elde edilen verilerin analizinde iki arastirmaci tarafindan kodlama tutarligi
saglanmustir.

» Teyit Edilebilirlik: Caligmanm tiim veri toplama araglari, ham verileri, notlari, arastrmacilar tarafindan
arsivlenerek teyit edilebilirlik artirilmigtir.
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3. Bulgular
3.1. Ortaokul altinc1 sinif 6grencilerinin farkh problem kurma durumlarindaki becerileri

Ortaokul altincit smnif 6grencilerinin farkli problem kurma durumlarinda verdikleri cevaplarin problem
climlesi olup olmama durumlari incelenmis ve siklik degerleri Tablo 1’de gdsterilmistir.

Tablo 1. Ogrencilerin matematik problemi kurabilme durumlari

Serbest  Diizenleme Aktarma Kavrama Se¢me

f f f f f
Matematik Problemi Allstlrmg tliriinde bir soru 9 4 5 2 1
Degil Islems?I 1fad§ _ 3 -
Soru climlesi degil 1 1 1 3
Bos 2 - 1 3 1
Matematik Problemi 15 25 23 22 27

Tablo 1 incelendiginde 6grencilerin verdigi cevaplarin matematik problemi olma durumu en ¢ok se¢me (f=
27) problem kurma durumuna yonelik sorularda yer almaktadir. Ardindan sirasiyla diizenleme (f= 25), aktarma
(f= 23) ve kavrama (f= 22) durumunda verilen cevaplarin biiyiik ¢cogunlugunun problem oldugu belirlenmistir.
Ogrencilerin bir matematik problemi kurmada en c¢ok serbest problem kurma durumunda zorlandiklari
gorillmektedir. Bu problem kurma durumunda bos birakilan soru sayisi (f= 2) az olmasina ragmen, verilen
cevaplarm yaklagik olarak yarisinin (f= 13) matematik problemi olmadig: belirlenmistir. Serbest problem kurma
durumunda matematik problemi olmayan cevaplar incelendiginde daha ¢ok alistirma tiiriinde sorular (f= 9) yer
almaktadir (Sekil 1).

S S"-‘aif)ll\lﬂ 6 Li'-\f:mn 10 JGQ'L[Q:J'Q'!\ A {k's‘\g." kc\\q‘f{':rf

Sekil 1. O2 kodlu dgrencinin yazdig1 alistirma tiiriinde soru

Ogrencilerin verdikleri cevaplarin bir kisminda islemsel ifadelere dayali sorular (f= 3) yer almaktadir. Ancak
“matematik problemi degil” kategorisinde ele alman bu islemsel ifadelerin sadece serbest problem kurma
durumunda yer aldig1 goriilmektedir (Sekil 2).

Dt Chn45Y 4 B {2n=2Y) |slemfain  gonucu &aq-},cc?

Sekil 2. O5 kodlu égrencinin yazdigi islemsel ifade

“Matematik problemi degil” kategorisinde ele alinan cevaplardan bir kismu (f= 7) ise soru kipi icermeyen
ifadelerden olugmaktadir. Farkli problem kurma durumlarmin her biri i¢in az sayida da olsa bu tiir cevaplarin yer
aldig1 belirlenmistir. O11 kodlu 6grencinin “80 TL lik bir elbise almislar bir de 75 TL lik pantolon almislardir”
ifadesi bu kategoriye drnek olarak verilebilir (Sekil 3).

ol
N '
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30T Lk W oiboine almmunfag bl de T Lk par,t,g,/
adrrurfadur
Sekil 3. O11 kodlu dgrencinin yazdig1 soru kipi icermeyen ifade

Matematik problemi olmayan cevaplar degerlendirildikten sonra matematik problemi olan cevaplar; dil,
problemin kompleksligi ve ¢oziilebilirlik temalariyla ayrintili olarak Tablo 2’de ele alinmustir.
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Tablo 2. Ortaokul altinci sinif 6grencilerinin kurduklar1 problemlere iligskin inceleme

. & = o
g & E § g
2 2 < X
Tema Kategori Kod f f f f f
Acik ve anlagilir olmayan problem metni - 1 - 2 1
Problemin Ifadelerin ve/veya sekillerin 6zensiz oldugu, 4 5 5 3 3
anlagilirlig: kismen anlagilir problem metni
Acgik ve anlasilir problem metni 11 19 18 17 23
Matematik dilinin dogru kullanilmadig1
(sekilden metne aktarim, kavram ve birimlerin 1 ) ) _ 2
yanlis kullanimi, sembol gdsterimi hatalar1)
Matematiksellik _problem
Matematik dilinin baz1 kisimlarda eksik veya
< 4 2 5 3
yanlis kullanildigi problem
i Matematik dilinin dogru kullanildig1 problem 14 21 21 171 22
Di Verilen bilgi ve talimatlarin digina ¢ikan _ i 1 1 _
problem
Verilen bilgilere uyan ancak talimatlarin 1 1 ) 1 3
. disina ¢ikan problem
50“10_'3 Ye”'e“ Verilen bilgilerin digina ¢ikan ancak
bilgi ve talimatlara uyan problem T i e
talimatlara Verilen bilgilere uyan ancak talimatlarm
uygunluk birka¢ina uyan (bazisina uymayan) problem i i 114 S
Verilen talimatlara uyan ancak bilgilerin ) 1 2 i )
birka¢ina uyan (bazisina uymayan) problem
Verilen bilgi ve talimatlara uyan problem 14 23 9 6 18
Islem sayis1 net olmayan problem - 3 - 1 2
) Bir islem yapmay1 gerektiren problem 5 6 3 3 1
Pro:ltig?ln Iki islem yapmay1 gerektiren problem 7 8 2 9 11
Problemin yap Ug islem yapmay1 gerektiren problem 2 5 11 9 13
kompleksligi Daort ve lizeri islem gerektiren problem 1 3 7 - -
Basit diizeyde problem 4 11 4 1 4
Orijinallik Normal problem 9 13 19 20 23
Orijinal problem 2 1 - 1 -
Problemdeki bilgi ve verilerin problemin
¢Oziimil i¢in yeterli olmadig1 (mantiksal hata - 2 - - 2
. . . ... _iceren) problem
S Verilerin niteligi Coziilebilen ancak sonucu anlamli olmayan
Coziilebilirlik ve problem 1 1 - - -
gozilebilirlik Coziilebilen ancak verileri eksik problem - 2 - 2 1
Coziilebilen, ¢6zlim i¢in verilerin tam ve 14 20 23 20 24

uygun oldugu problem

Ogrencilerin kurduklar1 problemlerin dil boyutu; “problemin anlagilirlig

9

matematiksellik” ve “soruda

verilen bilgi ve talimatlara uygunluk” kategorileriyle incelenmistir. Bu baglamda Tablo 2’deki problemin
anlasilirligina iligkin bulgular ele alindiginda, tiim problem kurma durumlar1 igin genel olarak problem metninin
acik ve anlasilir oldugu goriilmektedir. Problemin anlasilirligi en ¢ok se¢me (f= 23) problem kurma durumunda
saglanmigtir. Ancak 6zellikle yar1 yapilandirilmig problem kurmanin boyutlari olan diizenleme (f= 5) ve aktarma
(f= 5) durumlarinda ise ifade ve sekillerin 6zensiz oldugu kismen anlagilir problem metinlerine rastlanmistir.
Sekil 4’teki problem metninde, verilenler acik ve anlasilir olmasma ragmen istenen net olarak ortaya
koyulmamistir. Bazi ifadelerin 6zensiz oldugu bu problem kismen anlasilir kategorisinde degerlendirilmistir.
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1 Yandaki tabloda verilen bilgilerden istediklerinizi
secip ¢ézimiinde sadece carpma ve gikarma
| isleminin gerektiren bir problem kurununuz. (Carpma

BTL

ﬁﬁretmen g 1Tl | vegrkerma isleminin her ikisinin de bulunmasina
| dikkat ediniz)
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Sekil 4. Kismen anlagilir dil 6zelligine sahip problem metni

Problemler matematiksellik kategorisinde ele alindiginda ise problemlerin biiyiik cogunlugunda matematik
dilinin dogru kullanmildig1 goriilmektedir. Ogrencilerin matematiksel dili dogru kullanma ydniiyle daha gok
kavrama ve se¢me problem durumlarinda giigliik yasadigi belirlenmistir. Segme problem kurma durumunda
matematik dilinin dogru kullanilmadig1 problem metni Sekil 5°te verilmistir. O15 kodlu 6grenci kurdugu
problem ciimlesinde meyvelerin birim fiyati1 belirtmek istese de bunu ifade ederken “kilosu” ve “TL”
ifadelerini kullanmamustir.

Asagldakl hikéye durumunda verilen tiim bilgileri kullanarak sonucu LIZ TL’ olacak bigimde
Wit p pmblcm kurunuz.

“Manavda mandalinanin Kilosu 2 TL, kivinin kilosu 3 TL'dic”

Madalinonty o Kivialo 5 4o bona qare
Kividen 4 klo 'chLc;l\‘ntL den 1~tle alan
sl re Kader  Sder]

Sekil 5. Matematik dilinin dogru kullanilmadig1 problem metni

02 kodlu 6grenci ise problemin bir kisminda matematik dilini dogru kullanmasina ragmen problem metninin
sonunda “ka¢ TL har¢lik” yerine “ka¢ har¢lik” ifadesini kullanmistir. Ayni zamanda soru kipinde yer alan
“kalir” ifadesinin yerine “ka¢ TL har¢ligi vardu™ ifadesinin yazilmasinin matematiksellik yoniiyle daha dogru
oldugu disiiniilmektedir. Bu nedenle bu problemde matematik dilinin ifade ve kavram yoniiyle kismen dogru
kullanildig1 anlasilmaktadir (Sekil 6).

## (150- 70) x4

Soma 'Rin \‘x:%l?ﬂm "’orqiz' Iso Tudit Serme 30 TC i
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Sekil 6. Matematik dilinin bazi kisimlarda eksik ve yanhs kullan11d1g1 metin

Ogrencilerin  kurdugu problemler “soruda verilen bilgi ve talimatlara uygunluk” kategorisinde
degerlendirildiginde en ¢ok aktarma (f= 11) ve kavrama (f= 14) problem kurma durumlarinda giiglik yasandigi
belirlenmistir. Her iki problem kurma durumunda da Ogrenciler ¢ogunlukla “verilen bilgilere uyan ancak
talimatlarin birkagma uyan (bazisina uymayan)” problemler kurmustur. Ogrencilerin kavrama durumunda bu
sekilde degerlendirilen problemlerinin biiyilk ¢ogunlugunda ek bir islem gerektirecek problem kurduklari
gozlenmektedir. Buna 6rnek olarak O7 kodlu 6grenci kavrama problem kurma durumunda soruda verilen sayisal
bilgilere uymus, ancak islemsel olarak verilen talimatlarn bir kismma uyup ek bir islem daha gerektirecek
problem ciimlesi kurmustur. Sekil 7°de 6grenci “Bir ormanda 150 agacin 70 kesilmistir. Geriye kalan agaglarin
4 kati kadar daha ekilmistir buna gére ormanda kag¢ aga¢ vardir.” ifadesinde bulunmustur. Bu problem
climlesinde soruda verilen islemsel ifadenin karsiligi i¢in ormana dikilen aga¢ sayismin sorulmasi
gerekmektedir. Ancak 6grenci ormandaki toplam agag¢ sayisini sorarak verilen islem tiirlerinin digina ¢ikmistir.

b, | (150:70] x4

&r b/l‘"(‘(;q on 70 (f.tnfms}v ‘|' LJ, % erlesin
bl e Tgumg/.r Koag §oic ormﬂ}; Lo cj“)c:/r..J

Sekil 7. Verilen bilgilere uyan ancak talimatlarm birkagina uyan problem

Kavrama problem kurma durumunda “Verilen bilgilere uyan ancak talimatlarin birkagina uyan (bazisina
uymayan)” olarak degerlendirilen problemlerin bir kisminda ise islem tiiriiniin birine uyulurken digerine
uyulmamustir. Bu duruma &rnek olarak O5 kodlu 8grenci kurdugu problemde, soruda verilen ¢ikarma islemine
uygun bir ifade yazarken; ¢carpma islemi yerine toplama islemini gerektiren bir ifadede bulunmustur (Sekil 8).
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& (150-70)x4
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Sekil 8. Verilen bilgilere uyan ancak talimatlarmn birkagina uyan problem

Aktarma problem kurma durumunda “Verilen bilgilere uyan ancak talimatlarin birkagina uyan (bazisina
uymayan)” kategorisinde degerlendirilen bir cevap 6rnegi Sekil 9°da verilmistir. Bu drnekte d6grenci verilen tablo
bilgilerine uymus ancak talimatlarda yer alan islem sayis1 ve tiiriiniin birine uyarken digerini dikkate almamugtir.

Yandaki tabloda verilen bilgilerden Istediklerinizi secip
¢dziimiinde sadeze bélme ve toplama isleminin
gerektiren bir problem kurununuz. (85/me ve toploma
Isleminin her ikisinln de bulunmasina dikkat ediniz.
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Sekil 9. Verilen bilgilere uyan ancak talimatlarin birkagina uyan problem

Tablo 2’ye gore soruda verilen bilgi ve talimatlara uygun olarak kurulan problemler en ¢ok “diizenleme”
(f= 23) problem kurma durumunda bulunurken; en az “kavrama” (f= 6) problem kurma durumunda yer
almaktadir. Bu durumlara uygun kurulan problem 6rnekleri Sekil 10 ve Sekil 11°de verilmistir.

Agagidaki resimde verllen bilgilerden istediklerinizi secerek bir problem kurunuz. (Verilen bilgilerin
hepsini kullanmak zorunda degilsiniz, ayrica verilen bilgiler arasinda iligkilendirmeler yapabilirsiniz.)

AHMET AYSE

Yag: 12 - n Yag: §

Boy: 140 cm = Bay: 70 cm

Kilo: 45 kg St Kilo: 20 kg
Ahmot 1L arindadir. Auge ise B wasirdadiy
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Sekil 10. Diizenleme problem kurma durumunda verilen bilgi ve talimatlara uyan problem

o=y

a.  50:2+15 ]
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Sekil 11. Kavrama problem kurma durumundaki verilen bilgi ve talimatlara uyan problem

Ogrencilerin kurduklar1 problemlerin kompleksligi; “problemin yapisi” ve “orijinallik”  yoniiyle
incelenmistir. Bu baglamda Tablo 2 incelendiginde islem sayisina yonelik bir talimatin bulunmadig serbest (f=
7) ve diizenleme (f= 8) problem kurma durumunda 6grenciler daha ¢ok iki islem yapmay1 gerektiren problemler
kurarken; aktarma (f= 11) durumunda daha ¢ok 3 islem yapmay1 gerektiren problemler kurmuglardir. Ayrica tiim
problem kurma durumlari igerisinde dort ve daha fazla islem gerektiren problemler en ¢ok aktarma (f= 7)
durumunda bulunmaktadir. islem sayisinin soruda verilen bilgi ve talimatlarda belirli ve sinirli oldugu kavrama
durumundaki sorularda Ogrencilerden iki islem gerektiren problem kurmalari beklenmistir. Tablo 2
incelendiginde kurulan problemlerin yaklagik olarak yarisi (f=9) iki islem gerektirirken, benzer sekilde yaklasik
olarak diger yarisi da (f= 9) ii¢ islem yapmay1 gerektirmistir. Bu durum 6grencilerin islem sayisini artirarak
problem kurabildiklerini gostermesine ragmen kavrama durumunun iglem yapisina tam olarak uygun bir problem
kuramadiklarim1 gostermektedir. Se¢gme problem kurma durumundaki sorulardan birinin iki islem (f=11)
digerinin de ii¢ islem (f=13) gerektirmesi kriteri dikkate alindiginda ise &grencilerin kurduklar1 problemlerin
genel olarak se¢gme problem kurma durumunun iglem yapisina uygun oldugu belirlenmistir.

Ogrencilerin kurdugu problemler orijinallik ydniiyle incelendiginde tiim problem kurma durumlarinda daha
¢ok normal problem kuruldugu, oldukca az sayida (f= 4) ise orijinal problemlerin bulundugu belirlenmistir.
Orijinallik kriteri problem kurma durumlarma gére incelendiginde basit diizeyde en fazla problem diizenleme (f=
11) durumunda bulunurken; normal problem en fazla se¢gme (f= 23) durumunda yer almaktadir. Sekil 12°de
¢Oziimiinde digerlerine oranla bireyi daha kompleks diisiinmeye sevk eden orijinal bir problem Ornegi
verilmistir. Sekil 13°te normal problem 6rnegi verilirken, Sekil 14’te de ¢éziimiiniin kolay tasarlanip, kompleks
diistinmeyi gerektirmeyen basit bir probleme 6rnek verilmistir.
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Sekil 12. O1 kodlu 6grencinin kurdugu orijinal problem

Agagidaki hikdye durumunda verilen tlim bilgileri kullanarak sonucu “65 kisi” olacak
bigimde bir problem kurunuz

“A simfinda 40 kisi vardir, B sinifindaki kisi says: ise A simfindan 15 kisi daha azdur.”.

ﬂ‘ siniFinin 6O K V6c<\yr K{ Sty F,pAc A Slm\Frrx\oﬂ
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Sekil 13. O8 kodlu égrencinin kurdugu normal problem

Dogal sayilarla ilgill bir problem kuralim,

Qs B Y K L iaidiel  Simfal ik
doha “goldinde | S Bo Risi i ialot :
Sekil 14. O2 kodlu 6grencinin kurdugu basit problem

Ogrencilerin kurdugu problemler verilerin niteli§i ve c¢oziilebilirlik kategorisinde degerlendirildiginde,
aktarma boyutunda kurulan tiim problemlerin (f= 23) ¢6ziilebilir ve ¢6ziimii i¢in verilerin tam ve uygun oldugu
belirlenmistir. Diizenleme durumunda kurulan problemlerin ise beste birinin (f= 5) ¢6ziim igin verilerin tam ve
uygun olmadigt belirlenmistir. Bu durum ayrintili olarak incelendiginde problemdeki verilerin ¢6ziim igin yeterli
olmadig1 (f= 2) belirlenmistir. Sekil 15’teki soruda meyvelerin kilo fiyatlar1 verilmesine ragmen, dgrenci meyve
miktarimi tane olarak belirtmistir. Meyvelerin tane miktar1 ile 6denecek tutar arasinda yeterli veri olmadan bir
iliski kurulmasi mantik hatasi olusturmaktadir.

Agagidaki hikiye durumunda verilen tiim bilgileri kullanarak sonucu ‘22 TL olacak bigimde
bir problem kurunuz.

“Manavda mandalinanin kilosu 2 TL, Kivinin kilosu 5 TL dir”
Monulotn Rurro 6m renco o aldy ve ﬂ‘d?& de e
v oldi bunes 35/& Brre & /que e, +L 53@/’2,

Sekil 15. Verilerin problemin ¢dziimii igin yeterli olmadig1 (mantiksal hata) problem

Cozilebilen ancak sonucu anlamli olmayan problemler ise serbest (f= 1) ve diizenleme (f= 1) problem
kurma durumunda bulunmaktadir. Sekil 16’da ¢oziilebilir ama sonucu anlamli olmayan problem O6rnegi
verilmistir. Bu problemde yapilan harcama miktar1 mevcut paradan daha fazla oldugu i¢in kalan para negatif bir
say1 olmakta ve ger¢ek hayatta anlamli bir para miktar: olugsmamaktadir. Bu nedenle 6grencinin, mevcut para
miktarmi daha yiiksek bir say1 ile belirtmesi ya da “kalan para miktar1” yerine, “bor¢ olan para miktarmi”
sormasi gerekmektedir.

Asafida fivatlan verilen kiyafetlerden istediklerinizi segerek bir problem kurunuz. (Verilen bilgilerin
hepsini kullanmak zorunda degilsiniz, ayrnica verilen sayisal bilgiler arasinda iligskilendirmeler
yapabillrsiniz)

{ﬁﬂ{ [ 35TL |

e ),
BocTL s bar 2 paetiha bidane fiwct o "“} L’

,54’-‘%

Sekil 16. Coziilebilir ama sonucu anlamli olmayan problem

=41

qeetye i daeteme, Loldp

Coziilebilen ancak verileri eksik problemler ise diizenleme (f= 2), kavrama (f= 2) ve segme (f= 1) problem
durumlarmnda bulunmaktadir. Ornek olarak O10 kodlu dgrenci “Kiibra manava gidip kilo kivi ve mandalina
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almistir. Buna gore manava ne kadar TL verir?” ifadesinde bulunmustur. Ancak manavdan kag kilo kivi ve
mandalina alindigin1 belirtmemistir.

3.2. Ortaokul altinc1 sinif 6grencilerinin matematik problemi kurmaya yonelik goriisleri

Calisma kapsaminda 6grencilerin problem kurma becerilerinin incelenmesinin yani sira problem kurmaya
yonelik goriislerine de ulasilmistir. Bu dogrultuda yapilan goriismelerde 6grencilerin matematik problemi tanimi
icin kullandiklar1 ifadeler Tablo 3’te verilmistir.

Tablo 3. Ogrencilerin “matematik problemi tanimi” igin kullandiklar1 ifadeler
Matematik Problemi Taniminda Kullanilan ifadeler
Coziilebilir olmal

Hayatla iliskilendirilmesi sart degil, sayisal bir iglemin
sonucunu istemesi yeterli

Hayatla iliskili hikaye durumu olmali

Ogrenciler
03, 06, 07, 08, 09, 010, 012, 014

02, 04, 06, 07, 08, 011, 014, O15

01, 03, 04, 05, 09, 010, O13
04, 07, 08, 09, 012, 013, 015
01, 07,010, 011, 013, 015
01, 05, 06, 08, O11, 014

06, 07, 012, 013

Bir matematik problemi ¢oziilebilir olmayabilir 05

Zeka kullanmay: ve diisiinmeyi gerektirmeli

Bir soru ciimlesi olmali

Coziimiinde matematik islemi gerektirmeli

Problem metninin igerisinde sayilar olmali

RPIhAlOO|N|IN| O [0S

Tablo 3 incelendiginde 6grencilerin yarisindan fazlasi (n= 8) bir matematik probleminin ¢dziilebilir olmasi
gerektigini belirtirken, sadece bir 6grenci bir matematik probleminin ¢dziilebilir olmayabilecegini ifade etmistir.
Ogrencilerin yaklasik olarak yaris1 (n= 7) bir problemin hayatla iliskili hikAye durumu olmasim gerekli
gormiistiir. Ancak 6grencilerin diger yaris1 (n= 8) problemin hayatla iligkilendirilmesinin sart olmadigini, sayisal
bir islemin sonucunu istemesinin yeterli olacagini belirtmistir. Ayrica 6grencilerin ¢ogu tarafindan bir problemin
zekd kullanmayi ve diisiinmeyi gerektirmesi, bir soru ciimlesi olmasi ve ¢éziimiinde matematik iglemi yapmay1
gerektirmesi ifade edilmistir. Ogrencilerin bir matematik problemi kurarken dikkat ettikleri 6zellikler ise Tablo
4’te verilmistir.

Tablo 4. Ogrencilerin problem kurarken dikkat ettikleri 6zellikler

Kategori Kodlar n  Ogrenci Goriislerinden Ornekler
. Verilenlere bakiyorum (O3)
Sorg(ijlz i\/\%llen Istenenlere dikkate ettim (O10) )
talimatlara 5  soruda verilen sayilara dikkat ettim (O11) )
uygun Tablolart inceledin? ve istenen i§lemlere_ dikkat_ettim (012) )
Problem kurarken ilk olarak soruda verilen ve istenenlere baksum (O14)
Dil Hayatla iliskisine dikkat ettim (O6)
Giinliik hayatla 4 Hayatla iliskilendirdim (O7) )
iligkili Problemin sikict olmamast ve hayatla iliskili olmasi ¢ok énemli (O10)
Hikaye olusturdum (O15)
Akt 2 Anlamli ve anlasilir olmasina ¢alistim (O7) )
Kullandigim ifadelerin ve sayilarin mantiksal uyumunu diigiindiim (O14)
Coziiliirken zorlayacak ve diisiindiirecek problem olmasini istedim (06)
Problemin Orijinal 4 Diisiindiiriicii ve dikkat gerektiren problemler kurmaya ¢alistim (07)
Kompleksligi Diisiindiiriicii olmali (O8)
Diisiindiiriicii olmasina dikkate ettim (012)
Kurdugum problemleri baska bir kagida ¢ozerek kontrol ettim (O1)
Rastgele sayilar kullanp, ¢éziimiine bakip saglamasin yapiyorum (O6)
Cozilebilir ve Céziime baktim (OT) i
Coziilebilirlik 7 Yazarken ¢oziimiinii diisiindiim, sonra da kontrol ettim (O8)

sonucu anlamli

Coziiliip ¢oziilemeyecegine baktim (09)
Yazarken ¢ozdiim, ¢ozerek yazdim (O10) )
Problem kurarken ¢oziimiine dikkate ettim (O13)

Tablo 4’e¢ gore Ogrenciler bir matematik problemi kurarken dncelikle dil (n= 11), ardindan ¢oziilebilirlik
(n=7) ve problemin kompleksligi (n= 4) 6zelliklerine dikkat ettikleri anlagilmaktadir. Dil yoniiyle bir problemde
en ¢ok “soruda verilen bilgi ve talimatlara uygunluk” 6zelligi dikkate alinirken, problemin hayatla iliskili ve
anlagilir olmas1 da dgrencilerin dikkat ettigi noktalardan biridir. Ogrencilerin yaklasik olarak yarisi ise (n= 7)
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kurdugu problemin ¢6ziilebilir ve sonucunun anlamh olmasina dikkate ettiklerini belirtirken; az sayida 6grenci
orijinal ve dislindiiriicii olmasma dikkat ettiklerini ifade etmistir. Ogrencilerin farkli problem kurma
durumlarmdaki problem kurma siirecine iligkin goriisleri ise Tablo 5’te verilmistir.

Tablo 5. Ortaokul altinct sinif 6grencilerinin problem kurma siirecine iligkin goriisleri

Problem  Problem kurmaya

Durumu  yonelik gorils Ogrenci Goriislerinden Ornekler

Konu alanmin genis Kendi aklimdan problem kurmak, konu bulmak ¢ok zor, segcenek ¢ok
olmasiyla olusan 2 (08)

giicliik Konular ¢ok genis, konu bulmada zorlandim (09)

Diisiindiiriicii ve Islemi ¢ok olan, ugrastirict bir problem yazmak istedim, bulmakta
islem sayisi1 fazla zorlandim (02)

ST problem kurma 3 Islemleri yogun olan bir problem yazdim, ¢éziilebiliyor mu diye
istegiyle olusan bakarken ¢ok zorlandim (O3)
giicliik Cok giizel soramiyorum, ¢ok diisiindiirmeli ve ¢éziilebilmeli (O13)
1':1 2;2:2?; bir Sayr simirlamast yok, kendin belirliyorsun (QI 4)
olmaygindaki 3 Hicbir kisitlama olmadig igin daha kolay (O12) )
Kolaylik Cok geneldi, en kolay soruydu, hemen problem kurabildim. (O4)

Kuyafetler ve fiyatlari belirli, islem verilmemis, daha rahat oldu
Konu ve saysal (05)
bilgiler verilirken; Konu var, fiyatlar belirli, islem smirt yok, ¢ok kolaydi. Konu
islem sayis1 ve bulmayla ugrasmadim (O8)

Diizenleme tiiriiniin 5 Konu belli, sayilar belli, islemlerde kisitlama yok, kolay geldi (09)
serbest Konu var, elbiselerin fiyatlarimi da vermis hemen problem
birakilmasiyla kurabildim (010)
olusan kolaylik Hikaye konusu belirli, kiyafetler ve sayilar verilmis, kolay

kurabildim (013)
Tablo ile islem tiirii Tabloyla iliski kuramadim, islem kisitlamast var, diisiindiirdii (O5)

Aktarma arasinda iliski Baglanti kurmada zorlandim, islem tiirlerine uyayim derken,
kurmada yasanan anlamsiz oldu (O7)
gliclik Islem kuisitlady, bilgi ve verilenler de kisith, uygulayamadim.(012)

Islemler karisik geldi ilk basta, zorlandim (O4)
Wierilem ilerae f§lem vermis ona gore hikaye kurgulamak zordu. Digerlerine gore
uygun hikaye beni dahq ¢ok zorladr (09) o
. 4 Problemi yazip cevabini ¢ikarmada, sorudakinin aynisini bulmada
olusturmadaki -
e zorlandim O10)
Kavrama giigliik Ne yapacagimi sagirdim, hayatla iligkilendiremedim, islemi yazdim
(011)
Coziim igleminin Soruda zaten iglem vermis ve o isleme dayali bir problem
verilmis 1 yazacaktim kolay geldi. Islemi aklima getirdigimde zaten aklimda
olmasindaki bir soru kalibi beliriyor. O soru kalibini diizenleyerek hemen
kolaylik problem kurdum. (06)
Hikaye bilgilerinin
s ve istenen sonucun Hikaye belirli, i¢indeki sayilar ve sonug da belli daha kolay geldi
belli olmasindaki (02)
kolaylik

Tablo 5 incelendiginde 6grencilerin bir kisminin (n= 3) serbest problem kurma durumunda diisiindiiriicii ve
islem sayis1 fazla olan bir problem kurmak istedikleri i¢in giigliik yasadiklar1 belirlenmistir. Ayn1 zamanda
serbest problem kurma durumunda konu alaninin genis olmasi nedeniyle, &grencilerin hikaye konusu
belirlemede zorlandig:1 tespit edilmistir. Aktarma (n= 3) ve se¢gme (N= 1) durumlarinda hikaye konusunun
verilmis olmasinin 6grenciler i¢in kolaylik olusturdugu anlasiimaktadir. Ogrenciler aktarma durumunda (n= 3)
soruda verilen tablo ile islem tiirii arasinda iligki kurmada zorlanirken, kavrama durumunda (n= 4) verilen igleme
uygun hikaye olusturmada gii¢lik yasamistir. Diizenleme (n= 5) ve secme (n= 1) durumlarinda ise hikaye ve
konunun verilmesine yonelik bir kolaylik yasandigi belirlenmistir. Ogrencilerin problem kurmaya iliskin
gorisleri ise Tablo 6’da verilmistir.
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Tablo 6. Ortaokul altinci sinif 6grencilerinin problem kurmaya iligkin goriisleri

Kategori ~ Kodlar f  Ogrenci Goriislerinden Ornekler

Problem ¢ozerken sorudan ¢oziime gidiyorum ama kurarken ¢oziimden

probleme... Bu nedenle problemlerin nasil ¢oziilecegini daha iyi anladim

05)

Problem kurunca saglamasini yapmam icin ¢ozmem de gerekiyor. Bu

nedenle ¢ozmeye de katkist oluyor (06)

Problem kurdugumuzda o problemin nasil kuruldugunu yani bir amacinin
Problem ¢6zme 7 oldugunu anlamus oluyoruz. Diger problemleri de bu yoldan daha rahat
becerisini gelistirir ¢ozebiliriz (O7)

Diger problemlerde nasil ¢oziim yapabilecegimi anltyorum (08)

Problemin ¢oziimiinii yapmada katki saglar (09)

Problem kurarken ¢éziimiine de dikkat ettigim igin ona da katkist olur.

Derslerde artirimali (010)

Problem kurarken diger problemlerin ¢oziimiinde de nelere dikkat etmem

gerektigini fark ediyorum (O11)

Diigsiince yapimizi gelistiriyor bence (02)

Bilissel Beyni yordukg¢a ¢alistyor, problem kurarken beynimi daha ¢ok kullandim
Alan (03)
Problem kurarken ¢oziimiine de dikkat ettim, bu nedenle iki kat diisiindiim

Diisiinme giiciinii (06)

artirir Hep problemleri ¢oziiyorduk, tersten bakmak daha ¢ok diistinmemi
sagladi (07)
Problem kurmak daha ¢ok diisiindiiriiyor (012)
Ozellikle kisitl bilgilerle problem kurmak diisiinme yapimi zorlad:, daha
fazla diisiinmemi gerektirdi (O13)

Problemi Problem kurmak, okudugumuz problemi daha iyi anlamamizi saglar (07)
anlamaya katk1 3 Problem kurdukg¢a okudugum problemi daha iyi anlayabilirim (O8)
saglar Daha anlagilir oldu kurarken (O14)

Cdziime bagl olarak problem yazilmis oluyor, yani islemi anlamli hale
getiriyorum (O7)
Bir konuyla ilgili problem kurarsak o konuyu daha iyi anlamis oluyoruz

Islemi/konuyu
anlamlandirmaya 2
yardimci olur

(012)
Matematige Problem kurarken kendimi o konunun 6gretmeni gibi hissettim (012)
yonelik tutumu 3 Problem kurmaya alisinca matematik daha kolay gelir (O14)
Duyugsal  olumlu etkiler Bir sey olusturmak beni mutlu etti, derse yakinlagtirdr (O15)
Alan Problemlere Problem kurmak daha eglenceli geliyor (04)
yonelik tutumu 2 Problem kurarak diger problemlere daha rahat bakarim, on yargum yikar
olumlu etkiler (05)

Tablo 6 incelendiginde &grencilerin problem kurmaya iliskin goriiglerinin hem bilissel hem de duyussal
olarak etkilendigi belirlenmistir. Ogrenciler bilissel olarak problem kurmanin; problem ¢dzme becerisini
gelistirdigini (n= 7), disiinme giiciinii artirdigmi (n= 6), islem ya da konular1 daha iyi anlamaya yardimc1
oldugunu (n= 2) belirtmistir. Bazi1 6grenciler ise problem kurmanin, problemlere (n= 2) ve matematik dersine
(n= 3) yonelik tutumlarini olumlu etkiledigini ifade etmistir.

4. Tartisma, Sonug¢ ve Oneriler

Bu aragtirmanin amaci ortaokul altinci smif 6grencilerinin dogal sayilarda dort islem yapmay:1 gerektiren
problem kurma becerilerinin farkli problem kurma durumlari temel alinarak incelenmesi ve dgrencilerin problem
kurmaya yonelik goriislerinin belirlenmesidir. Bu ama¢ dogrultusunda dncelikle tiim problem kurma sorularina
verilen cevaplar genel olarak incelendiginde, 6grencilerin bir kisminin sorulart bos birakip kendi problemlerini
kuramadigi, daha biiyilk bir kismmin ise sorulara cevap vermis olmasma ragmen problem ciimlesi
olusturamadig1 belirlenmistir. Matematik problemi olmayan cevaplar incelendiginde ise; giinlik yasam
durumlartyla iliskilendirilemeyen sorular, islemsel ifadeler ve soru kokii igermeyen ciimleler yer almaktadir.
Benzer sekilde Kar ve Isik (2014) yedinci smif dgrencileriyle yaptigi ¢alismanin sonucunda, dgrencilerin bir
kisminin sorular1 bos biraktigini, daha biiyiik bir kisminin ise giinlik yagsam durumlariyla iliskilendirilmeyen
veya soru kokii icermeyen cevaplar verdigini belirlemistir. Benzer sonu¢ Isik ve Kar’in (2015) altinct smif
ogrencileri ile yaptig1 calismada da elde edilmistir. Calismada 6grencilerin verdikleri yanitlarin yaklasik beste
birinin problem ciimlesi olmadig: belirlenmistir. Bu baglamda 6grencilerin problem kavramina iligkin diistince
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ve tanimlamalarinda hatalar oldugu diisiiniilmektedir. Bu dogrultuda 6grencilerin problem kavramma iligkin
tanimlamalar1 incelendiginde, 6grencilerin yarisindan fazlasi problemin hayatla iliskili olmas1 gerekmedigini,
sayisal bir islemin sonucunun da problem olabilecegini ifade etmistir. Ogrencilerin yarisindan azi ise problem
climlesinin bir soru climlesi olmasi1 gerektigini belirtmistir. Bu durum 6grencilerin matematik problemine iliskin
diistincelerinde birtakim hatalar bulundugunu destekler niteliktedir.

Ogrencilerin problem kurabilme becerileri farkli problem kurma durumlarma gére incelendiginde ise en fazla
matematik probleminin se¢gme durumunda kuruldugu, serbest problem kurma durumunda ise Ogrencilerin
oldukea az sayida problem kurabildikleri belirlenmistir. Oysaki serbest problem kurma durumunda herhangi bir
kisitlama olmadig1 i¢in 6grencilerin daha fazla problem kurmasi beklenirken, en diigiik performans bu problem
kurma durumunda sergilenmistir. Bu konuya iliskin 6grenci goriisleri incelendiginde ise serbest problem kurma
durumunda konu alaninin ¢ok genis olmasi ve Ogrencilerin diisiindiiriici bir problem yazmak istemeleri
nedeniyle giicliik yasadigi tespit edilmistir. Benzer sekilde Bayazit ve Kirnap-Donmez’in (2017) Ogretmen
adaylariyla gergeklestirdikleri ¢alismada da serbest problem kurma durumlarinda basarinin diisitk oldugunu
belirlemistir.

Kurulan problemler dil yoniiyle incelendiginde genel olarak problem metinlerinin agik ve anlasilir oldugu
belirlenmistir. Ancak diizenleme ve aktarma durumlari ¢ogunlukta olmak {izere tiim problem kurma durumlari
i¢in bazi problem metinlerindeki ifadelerin 6zensiz ve kismen anlasilir oldugu saptanmistir. Problemlerin dil
boyutu matematiksellik yoniiyle incelendiginde ise, kurulan bazi problem metinlerinin anlagilirhigr zayif olsa da
matematik dilinin daha dikkatli kullanildig1 saptanmistir. Bu nedenle grencilerin problem kurma becerilerinin
dil yoniiyle gelistirilmesi igin Oncelikle problem metninin agik ve anlagilirliginin artirilmast gerektigi
soylenebilir. Bu durum 6grencilerin ana dilini iyi kullanmasini gerektirmektedir. Arikan ve Unal da (2013)
problem kurma performans1 diisiik Ogrencilerin, kurduklari problem ciimlesinde Tiirk¢e dilini iyi
kullanamadiklarmi tespit etmistir. Alanyazin, 6grencilerin anadil kullanimimin gelismesi i¢in kitap okumanin
onemli bir ara¢ oldugu vurgulamaktadir (Odabag, Odabas ve Polat, 2008). Benzer sekilde Akcamete (1990) kitap
okumanin, bireyin kendini daha iyi ve dogru ifade edebilmesini saglayan; soyut diisiincelerini, zihinsel ve motor
becerilerini gelistiren bir etkiye sahip oldugunu ifade etmistir.

Dil boyutu soruda verilen bilgi ve talimatlara uygunluk yoniiyle incelendiginde ise, en iyi performans serbest
ve diizenleme problem kurma durumlarinda saglanmustir. Ogrencilerin bu problem kurma durumlarma iliskin
goriisleri incelendiginde; serbest problem kurma durumunda iglemsel agidan hicbir kisitlamanin olmayismin,
diizenleme durumunda ise konu ve sayisal bilgiler verilirken islem sayist ve tiiriiniin serbest birakilmasinin
ogrenciler i¢in kolaylik sagladig1 belirlenmistir. Soruda verilen bilgi ve talimatlara uymada en ¢ok kavrama ve
aktarma problem kurma durumlarinda giigliik yasandig tespit edilmistir. Bu duruma iligkin 6grenci goriisleri
incelendiginde ise Ogrencilerin genel olarak soruda verilen islem tiiriinii hayatla iligkilendirmede zorlandiklar1
belirlenmistir.

Caligma kapsaminda kurulan problemlerin kompleksligi; problemin yapist ve orijinallik durumuna gore
incelenmistir. Problemlerin yapisi dikkate alindiginda tiim problem kurma durumlari igerisinde “4 ve daha fazla
islem” gerektiren problemler en ¢ok aktarma durumunda bulunmaktadir. Serbest ve diizenleme durumlarinda
islem sayisinda herhangi bir sinirlama olmamasina ragmen 6grenciler daha ¢ok iki islem yapmay1 gerektiren
problem kurmustur. Problemlerin kompleksligi “orijinallik” yoniiyle degerlendirildiginde ise tiim problem
kurma durumlarinda daha ¢ok normal problem kuruldugu, orijinal problemlerin ise olduk¢a az sayida bulundugu
belirlenmistir. Farkli bir ifadeyle Ogrenciler problem kurabilmesine ragmen, kurduklari problemlerin
kompleksligi yiiksek diizeyde degildir. Bu durumun 6grencilerin problem kurmaya yonelik deneyimlerinin
yeterli olmamasindan kaynaklanabilecegi diistiniilmektedir. Nitekim Silver ve Cai (1996), problem kurmadaki
performansin diisiik olmasmin, O6grencilerin problem kurmadaki deneyimlerinin yetersiz olmasmdan
kaynaklandigini belirtmistir. Ancak yapilan bazi1 caligmalara gore oOgretim siirecinde problem kurma
faaliyetlerinin, problem ¢ozme faaliyetlerine kiyasla daha az kullanildig1 belirtilmektedir (English, 2001; Yildiz
ve Giiven, 2016).

Ogrencilerin kurdugu problemler ¢oziilebilirlik boyutuyla incelendiginde; tiim problem kurma durumlarinda
cogunlukla ¢oziilebilir problemler bulunmaktadir. Ozellikle aktarma durumunda kurulan tiim problemlerdeki
verilerin, ¢6ziim i¢in tam ve uygun oldugu belirlenmistir. Ancak diger problem kurma durumlarindaki bazi
problemlerin ¢oziilebilen fakat ¢oziimii i¢in verilenlerin eksik oldugu ya da sonucunun anlamli olmadig: tespit
edilmistir. Ayni zamanda verilerin ve bilgilerin ¢6ziim i¢in yeterli olmadigi, mantik hatasi igeren birtakim
problemler de bulunmaktadir. Calisma kapsaminda 6grenci goriisleri incelendiginde ¢oziilebilir problem kuran
ogrencilerin, problem kurarken ayni zamanda problemin ¢oziimiinii de diisiindiigii ve bu dogrultuda sayisal
verilerde gerekli diizenlemelerde bulundugu belirlenmistir. Celik ve Ozdemir (2011) 7. ve 8. smif 6grencileriyle
yaptiklar1 ¢alismada kurulan problemlerin bir kismimin, verilen bilgilerin yetersizliginden dolay1 ¢oziilemez
nitelikte oldugunu belirtmistir.
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Ortaokul altinc1 siif Sgrencilerinin problem kurmaya iligkin goriisleri incelendiginde ise oOgrenciler
cogunlukla bilissel alana iliskin goriislerini ifade etmistir. Ogrenci goriislerine gore problem kurmanin, problemi
anlamaya yardimci oldugu ve islemsel ifade ya da matematiksel konuyu anlamlandirmaya katki sagladigi
belirlenmistir. Literatiir kapsaminda problem kurmanin dgrencilerin kavramsal 6grenmeleri hakkinda bilgi
verdigi (Lavy ve Shriki, 2007), matematiksel konular1 ve kavramlari igsellestirmeye yardimeci oldugu
belirtilmektedir (Akay ve ark., 2006). Ayn1 zamanda 6grenci goriisleriyle problem kurmanim problem ¢ézme
becerisini de gelistirdigi, daha fazla diisiinme gerektirerek diisinme giiclinii artirdigi belirlenmistir. Benzer
sekilde Cildir ve Sezen (2011) problem kurmanin problem ¢6zmeye gore daha kapsamli bir akil yiiriitme becerisi
ve zihinsel siire¢ gerektirdigini belirtmistir. Problem kurmanin duyussal agidan problemlere karsi dnyargiyi
azaltarak 6grencilerde olumlu tutum olusturdugu belirlenmistir. Ayn1 zamanda 6grencilerin matematige yonelik
tutumlarm etkileyerek derse yakmlastirdig: tespit edilmistir. Benzer sekilde Altun (2001) problem kurabilen
ogrencilerin, matematik dersine yonelik olumlu tutum sergilediklerini ve ¢6zmekte zorlandiklar1 problemlere
kars1 6n yargilarini 6nemli 6lgiide yiktiklarmi belirtmistir.

Arasgtirmanin sonuglart dogrultusunda problem kurma becerilerinin gelistirilmesine yonelik ¢alismalarda ilk
olarak ogrencilerin problem kavramina iligkin diislincelerindeki hata ve eksikliklerin giderilmesi 6nerilmektedir.
Ayn1 zamanda Ogrencilerin problem kurma becerilerinin dil yoniiyle gelistirilmesi i¢in kitap okumaya
yonlendirici ¢alismalarda bulunulabilir. Ayrica Tiirkge dersleriyle etkilesimli olacak sekilde problem kurma
etkinlikleri gerceklestirilip, problem metinleri dil ve anlasilirlik yoniiyle incelenebilir. Arastirmanin sonuglarma
gore O6grencilerin 6zellikle aktarma ve kavrama problem kurma durumlarinda zorlandigi ve bu problem kurma
durumlarinda dgrencilerin soruda verilen iglem tiiriinii hayatla iliskilendirmede gii¢liik yasadiklar1 belirlenmistir.
Bu dogrultuda ilk olarak o6grencilerin dort islem tiiriiniin anlamma yonelik algisal hatalarin giderilmesi
gerekmektedir. Ogretim siirecinde dort islem tiiriiniin hayatla daha fazla iliskilendirilmesi, islem tiirlerinin her
birini temsil eden soru kokii ve ifadelerin d6grencilere kazandirilmasi dnerilmektedir. Ayrica 6grenciler problem
kurabilmesine ragmen, kurduklar1 problemlerin kompleksliginin yiliksek diizeyde olmadigi belirlenmistir. Bu
durumun, Ogrencilerin  problem kurmaya yonelik deneyimlerinin artirilmasiyla  diizeltilebilecegi
diistiniilmektedir. Bu nedenle 6grenciler, islem sayis1 ve orijinalligi yiiksek olan kompleks problemler kurmaya
yonlendirilmeli, 6gretim silirecinde buna ydnelik etkinliklere daha fazla yer verilmelidir. Ayni zamanda
ogrencilerin kurdugu problemlerin ¢oziilebilirliginin artirilmasi igin &grencilere problem kurarken problemin
¢Oziimiinlii de dikkate alabilecekleri c¢esitli stratejilerin kazandirilmasi Onerilmektedir. Caligma kapsaminda
problem kurmanin &grencileri bilissel ve duyussal olarak da olumlu etkiledigi belirlenmistir. Bu baglamda
problem kurmaya iligkin bilimsel ¢caligmalarin artis gdstermesi Onerilmektedir. Ayrica bu ¢alismada Christou ve
arkadaglarinin (2005) one siirdiigii farkli problem kurma durumlar1 temel alinmis ve verilen cevaplar Ada ve
Oztiirk’iin (2019) diizenledigi degerlendirme kriterleri dikkate alnarak incelenmistir. Konuya iliskin yapilacak
benzer ¢alismalarda literatiirde yer alan diger problem kurma durumlari temel alinarak ve farkli degerlendirme
kriterleri kullanilarak bu ¢alismanin bulgulari zenginlestirilebilir. Ayn1 zamanda ¢alisma altinct sinif diizeyindeki
Ogrencilerle ve “dogal sayilarla dort islem” konusuyla sinirhdir. Yapilacak calismalarda farkli sinif
diizeylerindeki 6grencilerin farkli konu ve kazanimlara iligkin problem kurma becerileri de incelenebilir.
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Examination of Sixth Grade Students’ Problem-Posing Skills: A Case Study

1. Introduction

The problem-posing, unlike a problem solving, is the ability to create a new problem based on the given
situation or information (English, 2001). Problem-posing, sometimes thought of as a simple writing action, on
the contrary, requires a rather deep thinking process (Cimen & Yildiz, 2017) and is considered as an activity in
the heart of mathematics (National Council of Teachers of Mathematics [NCTM], 1989). In addition, the
problem-posing action is considered to be a comprehensive process, including problem solving. Because
problem posing requires a more comprehensive reasoning skill and mental process than problem solving (Cildir
& Sezen, 2011).

Problem-posing is an important activity in learning-teaching process. In terms of learning; problem-posing
improves internalizing mathematical issues and concepts, and the ability to express and use them in
mathematical language (Akay, Soybas, & Argiin, 2006). In this context, NCTM (1991) emphasized that
problem-posing is an introverted activity of learning. In terms of teaching, it is an important tool to evaluate
students’ conceptual learning and to learn about their abilities and attitudes (Lin, 2004). In addition, problem-
posing develops students’ critical thinking, mathematical reasoning, creativity and problem solving abilities
(Akay et al., 2006; English, 1998; Silver, 1994). Abu-Elwan (1999) states that problem-posing helps to associate
mathematics with daily life and contributes to the development of students’ mathematical thinking skills. The
problem-posing activities are also effective in the students’ getting positive behaviors such as communicating,
questioning, critical thinking and analyzing the environment in which they are located (Nixon-Ponder, 2001). In
addition, students who can pose problem have a positive attitude towards mathematics lesson and significantly
eliminate students’ prejudices against problems they have difficulty in solving (Altun, 2001). In this context,
problem-posing is seen as an activity in the heart of doing mathematics (NCTM, 1989) and is considered as an
important component of mathematics curriculums (Akay, 2006; English, 1998).

The documents that guide the mathematics curriculum emphasized the importance of problem-posing
activities in the learning-teaching process. In line with changes and innovations made in mathematics curriculum
in Turkey, it is emphasized that should be given to problem-solving activities as well as problem-posing
activities (MoNE [Ministry of National Education], 2018). In this context, the learning outcome related to
problem-posing were revised in the “Mathematics Curriculum (Grades 1-8)” published in 2018. Especially in
primary school, there are many learning outcome related to problem-posing (MoNE, 2018). Similarly, the
national statementé on mathematics for Australian Schools emphasized that educators should encourage students
to pose problems, think critically and make mathematical reasoning by designing various math activities in the
teaching process (Australian Education Council Curriculum Corporation, 1991). In the Principles and Standards
for School Mathematics published by NCTM (2000) in the USA, students are supported to pose problems and it
is stated that they should be given the opportunity to pose new problems related to different situations. In this
context, it is important to develop problem-posing skills and evaluate students’ performance on different
problem-posing situations.

There are various classifications for different problem-posing situations. One of these is the classification of
free problem-posing, semi-structured problem-posing and structured problem-posing situations developed by
Stoyanova and Ellerton (1996). In free problem posing situation, problem posing activity is not limited. Semi-
structured problem posing situation has some limitation, but it is a bit flexible than free problem-posing
situation..There is a limitation in structured problem-posing situation. Christou, Mousoulides, Pittalis, Pitta-
Pantazi and Sriraman (2005) developed a more detailed classification by adding sub-dimensions including
cognitive processes to structured and semi-structured problem-posing situations. In this classification, “editing”
and “translating” is considered as the sub-dimension of the semi-structured problem-posing situation. There are
“comprehending” and “filtering” sub-dimensions in the structured problem-posing. In this respect, a model has
been introduced that helps examining students’ thinking processes through different problem-posing tasks that
include different forms of representation (symbolic, table, picture, etc.). This classification can be summarized as
“editing”, “translation”, “comprehension” and “filtering” sub-dimensions as follows (Christou et al. (2005):

= Editing: It is a problem-posing situation by editing quantitative information in a given story or picture.

= Translating: It is a problem-posing situation that requires the transfer of quantitative information based
on graphics, diagrams or tables.

=  Comprehending: It is a problem-posing situation based on mathematical equations or calculations. It
requires understanding the meaning of operations and understanding quantitative information.

= Filtering: It is to pose problem in accordance with the required answers in line with the given
informations.

The literature related to problem-posing show that early researchs generally designed as a free problem or
creating a problem through the given process (Isik & Kar, 2012a, 2012b; Kili¢, 2013b; Pelczer & Rodriguez,
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2010; Tertemiz, 2017; Unlii & Sarpkaya-Aktas, 2017) The studies that examine problem-posing performances
about different problem-posing situations are based on the classification of Stoyanova and Ellerton (1996) that
are as free, semi-structured and structured problem-posing situations (Kilig, 2012, 2013b; Sengiil-Akdemir and
Tiirniiklii, 2017; Tekin- Sitrava & Isik, 2018 However, it has been determined that the studies examining
students' problem posing performances by using the classification of Christou et al (2005) are quite limited
(Cetinkaya and Soybas, 2018; Kilig, 2013a). In addition, the studies generally focused on teacher candidates and
eighth grade students. In addition, learning subjects in studies are generally fractions and operations in fractions
(Isik & Kar, 2012¢; Kar & Isik, 2013; Sharp & Adams, 2002). Particularly, there are very few studies, examining
problem-posing performances regarding “Natural Numbers Operations” in the sixth grade mathematics
curriculum (Christou et al., 2005). However, as foundation of other fields of mathematics, operations in natural
numbers is important for learning other fields such as algebra, geometry and measurement. In this respect, it is
anticipated that problem-posing, which requires four operations in natural numbers, will also contribute to
problem-posing skills in other learning areas. In this context, it is both important and necessary to examine sixth
grade students’ different problem-posing skills related to four operations in natural numbers.

Due to the importance of the quality of the problem posed by students, studies were carried out by taking into
consideration some criteria in the literature to evaluate the problem-posing skills. Silver and Cai (1996)
examined the quality of a problem in terms of “language”, “complexity of the problem” and “solvability”.
However, in studies on problem-posing, problems were generally evaluated according to whether they were
problem sentences or not (Celik & Ozdemir, 2011; Kar & Isik, 2014; Leung, 2013). In some studies, only
“language” and “mathematical complexity” of the problems (Isik & Kar, 2015; Leung & Silver, 1997) or
solvability of the problems (Celik & Ozdemir, 2011; Turhan-Tiirkkan, 2018) were examined. There are very few
studies examining the quality of the problem in detail in terms of “language”, “complexity” and “solvability”.
However, in order to improve students 'problem-posing skills, firstly the current situation in students' problem-
posing skills should be examined in detail. Secondly, it should be determined with the reasons of the deficiencies
that affect the quality of the problem established. In this context, the current study was aimed to describe the
current situation by examining the skills of students in different problem-posing situations in detail. In this
direction, firstly, it is aimed to determine whether the answers given by the students are problem sentences or
not, and then examine the posed problems in detail with the dimensions of “language”, “complexity of the
problem” and “solvability”. In addition, it is aimed to determine the reasons behind the students' problem-posing
skills as well as their definition of the problem and their views on problem-posing. Thus, the results obtained
from the study are important for the studies related to problem-posing skills and activities to be utilized in the
learning-teaching process. In this context, the aim of the study is to examine the middle school sixth grade
students’ skills in different problem-posing situations that require four operations in natural numbers and their
views on problem-posing. In the research, the following questions were answered:

1) What are the skills of middle school sixth grade students in different mathematics problem-posing
situations?

2) What are the views of middle school sixth grade students mathematical problem-posing?

2. Method

This study is a qualitative research aiming to reveal similar situations such as how a lesson is taught, what
students do, what kind of activities are used (Biiylikoztiirk, Cakmak, Akgiin, Karadeniz and Demirel, 2016, p.
254). The research is a case study, which is a research method that provides an in-depth examination of a case or
event and is based on the questions of "how", "why" and is generally preferred when there are multiple data
sources (Yildirim & Simsek, 2013, p. 313). A holistic interpretation of the environment and events that are the
subject of the study is aimed in case studies. In other words, factors related to a situation (individuals, processes
etc.) are investigated with a holistic approach and focus is on how they affect the related situation and how they
are affected by the related situation (Yildirim & Simsek, 2013, p. 83). In this study, “how” and “why” questions
were discussed for students’ problem-posing skills. In order to determine how students’ problem-posing skills
are, it is aimed to conduct a detailed examination based on different problem-posing situations. At the same time,
in order to examine the case in problem-posing skills in depth, it was aimed to examine the students’ views on
problem and problem-posing. In this context, a case study was preferred in this study, which aims to examine
students’ problem-posing skills in depth using multiple data sources and evaluate the factors related to the
situation with a holistic approach.

2.1. Participants

Fifteen 6th grate middle school students participated in this study. The participants were selected from a
public middle school in eastern Turkey. In order to determine the participants, firstly, convenience sampling
method was used and an easily accessible middle school was preferred for the researchers. Then, the study group
was constitued by applying stratified purposeful sampling method. Stratified purposeful sampling method is
carried out by selecting a fixed number of elements from the strata in the sample in order to examine and
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describe the characteristics of the specific sub-groups of interest (Biiyiikoztiirk et al., 2016). In this context, the
academic achievement scores of the students at the end of the year were taken into consideration in order to
select the participants in the middle school. A study group consisting of 15 students was formed by selecting five
students from low, medium and high achievement levels according to their academic achievement scores. There
are many learning objects for problem-posing, which requires processing with natural numbers in mathematics
curriculum for middle school (MoNE, 2018). Therefore, the participants have preliminary experience in
problem-posing. At the same time, brief information was given to the participants about the test’s directions
before the problem posing test was applied.

2.2. Instruments

In the first phase of the data collection process of the present study we implemented the problem-posing test
developed by Ada and Oztiirk (2019). Problem-posing test prepared by Christou et al. (2005) based on different
problem-posing situations. There are 10 open-ended questions in the test, which consists of problem-posing
questions that require four operations with natural numbers. The Cronbach alpha reliability coefficient (o= .73)
of the problem posing test was found to be sufficient. In addition, item discrimination (validity) and item
difficulty rate (item approval rate) of the test were calculated. Although the t-values of the items are at least
“3.91 (4th item)” and at most “14.08 (8th item)”, the distinctiveness of each item between the subgroup and the
upper group was found to be significant at p< .01 level. It was determined that the values related to the item
difficulty rate varied between “.21 (2. item)” and “.67 (item 3)” and the items mostly took value around “.50”. It
was determined that the obtained values were appropriate and sufficient for the item difficulty rate and each item
was significantly differentiated.

After applying the problem-posing test, semi-structured interviews were conducted with the students. For the
interviews, an interview form consisting of five open-ended questions was prepared by taking the expert opinion.
Through the questions in the form, students’ thoughts on mathematics problem and problem posing were
examined. The questions used during the intervieware as follows: “What is the math problem, can you describe it
with your own thoughts?”, “What did you pay attention to while posing a problem, how did you follow the
steps?”, “Was there any question you had difficulty with the problem posing test? What questions, if any? What
kind of difficulty did you have?”, “Were there any questions that you thought were easy in the problem posing
test? What questions, if any? Why is that?” and “Is it a useful activity to pose a problem? Why is that? Please
explain.”

2.3. Data Analysis

In the analysis of the data, the data obtained from the problem-posing test were analyzed with the problem-
posing test evaluation rubric developed by Ada and Oztiirk (2019). Ada and Oztiirk (2019) examined
Krippendorff's alpha coefficient (language: .55; complexity of the problem: .75; solubility: .80) to determine the
compromise between the two raters and Cohen's kappa coefficient (language: .54; complexity of the problem:
.75; solubility: .80) for the reliability of the agreement on the rubric's inter-rater reliability. Pearson correlation
coefficient (.99) was calculated for the consistency of the raters. As a result, it has been determined that the
compromise and compliance reliability values of the rubric are appropriate and sufficient. In determining the
dimensions and criteria of rubrics, related studies in the literature were used. In the context of the literature,

9% < CLENNT3

Silver and Cai (1996) examined the posed problems in terms of “solvability”, “language”, “‘mathematical
complexity”, while Isik, Isik and Kar (2011) classified the posed problems as “a math problem”, “not a math
problem” and “empty” and it was scoring. Ergiin, Giirel and Corlu (2011), on the other hand, have developed a
rubric for physics course that can be used to evaluate students’ problem-posing performance. Ada and Oztiirk
(2019), as a result of synthesizing and organizing these three evaluation forms, a rubric consisting of two parts

was designed.

LEINT3

The answers given to the questions in the first part of the rubric; It is classified as “empty”, “not a math
problem” and “a math problem”. In the answers given, expressions without question sentences or expressions
not associated with daily life situations and operational expressions were evaluated as “not a math problem”. An
example of the pratice type question in this category is the answer given by the student with code S2: “What is
21 minus of 6 times the number 5?”. The example of operational expressions is “What is the result of the
2.(4x+5)+4.(2x-3) operation?”. The expression of S11 coded student saying “They bought a dress of 80 liras
and they bought 75 liras of pants” is an example of the expressions without question sentences in the “not a math
problem” category. In the second part of the rubric, there are three dimensions; “language”, “complexity of the
problem” and “solvability” and six criteria. In the analysis of the posed problems, the dimensions, criteria and
items in the rubric created by Ada and Oztiirk (2019) were taken as basis. These dimensions, criteria and items
were considered as theme, category and sub-category while making descriptive analysis.

The data obtained from the interviews with students were analyzed through descriptive analysis. Descriptive
analysis allows the data to be organized according to the themes posed by the research questions. And it ensures
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that the questions or dimensions used in the interview are taken into consideration (Yildirim & Simsek, 2013).
Students’ opinions about the features that should be in a problem were categorized according to the themes of
“language”, “complexity of the problem” and “solvability” stated by Silver and Cai (1996). Students’ views on
the benefits of problem-posing are divided into themes according to the “the cognitive domain” and “the
affective domain” dimensions of the Bloom taxonomy. Students’ views on different problem-posing situations

are divided into themes according to the problem-posing situations created by Christou et al. (2005).

In the descriptive analysis, the internal consistency formula suggested by Miles and Huberman (1994) was
used to calculate the consensus between the two encoders. In the calculation made with the formula “Reliability=
Consensus/(Consensus+Disagreement)”, it is expected that the consensus among the coders will be at least 80%
(Miles & Huberman, 1994; Patton, 2002). Within the scope of the study, it was determined that the consensus
among the coders (96.3%) was sufficient and at a high level.

2.4. Data Collection Process and the Role of the Researcher

The data collection process of the study was carried out in the 2017-2018 academic year. Students were given
40 minutes for the problem-posing test. The semi-structured interviews lasted about 15 minutes with each
student. Depending on the intensity of the students' explanations and the interaction during the interview, some
of the interviews were more or less than 15 minutes long.

The researchers first gave the students general information about the purpose and importance of the research
during the application of the problem-posing test. And they stated that this study will not be a mathematics
course score report. In this way, it is aimed to obtain realistic data by ensuring the volunteering of the
participants. Then, the participants were made explanations on the instructions of the test and brief information
was given on how to apply the test. The students answered to the questions regarding the instructions of the
problem-posing test. In the process of applying the problem-posing test, students were prevented from
interacting with each other and the researcher. Participants answered the problem-posing test individually.
During the interviews, the researcher asked questions that would reveal the participants’ views, did not interfere
with their answers and avoided guiding statements/questions. In addition, the interview with each participant was
recorded by the researchers to prevent of bias.

2.5. Credibility, Transferability, Dependability and Conformability

In qualitative studies, unlike quantitative studies, instead of validity and reliability; It is suggested to use the
concepts of “credibility”, “transferability”, “dependability” and “conformability” (Lincoln & Guba, 1985). In
this context, these concepts and implementation strategies, which are suitable for the nature of qualitative
research, were taken into consideration, and the quality of the study was increased by making various
arrangements.

= Credibility: In order to ensure credibility in the study, the participants answered the problem-posing test

individually and the process was supervised by the researcher. During the interviews, questions whose
opinions were expressed in more detail were asked and long interactions were made. During the
interview, the researcher asked questions that would reveal the participants' views, did not interfere with
their answers and avoided guiding expressions/questions. Following the interviews, the meanings that
the researchers extracted from the interviews were shared with the participants for confirmation. Also,
participant diversification and method diversification (for example, problem-posing tests and interviews
were conducted during the data collection process) were provided within the scope of the study. In
addition, the diversity of researchers was provided by taking the opinions of more than one researcher
in the analysis of the data.

= Transferability: Within the scope of the study, detailed descriptions and direct quotations are given in

the findings section for the transferability of the results.

= Dependability: During the interviews, a similar approach was taken to each of the participants and the

interviews were recorded. During the analysis of the data, coding consistency was provided by two

researchers.
= Conformability: All data collection tools, data, notes of the study are archived by researchers.
3. Findings

3.1. Skills of middle school sixth grade students in different problem-posing situations

Firstly, it was examined whether the answers given by the students were problem sentences and frequency
values are shown in Table 1.

228



Examination of Sixth Grade Students’ Problem-Posing Skills: A Case Study

Table 1. Students’ ability to pose a math problem
Free Editing Translating Comprehending  Filtering

f f f f f
A pratice-type question 9 4 5 2 1
Not a math problem Operational expressions 3 - - - -
Not aquestion sentence 1 1 1 3
Empty 2 - 1 3 1
A math problem 15 25 23 22 27

When Table 1 is analyzed, students were able to pose problems in the “filtering” problem-posing situation (f=
27). Then, it was determined that the majority of the answers given in the editing (f= 25), translating (f= 23) and
comprehending (f= 22) respectively were problems. It was determined that students had difficulties in the most
free problem-posing situation. Although there was a few (empty) unanswered question (f= 2) in the free
problem-posing situation, it has been determined that approximately half of the answers (f= 13) are not math
problems. In the free problem situation, when the answers without math problem are examined, there are more
“pratice-type questions” (f=9). For example, the student with the code S2 wrote “What is 21 minus of 6 times the
number 5?”(Figure 1).
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Figure 1. A pratice-type question written by the student with code S2.

Some of the answers given by the students include questions based on operational expressions (f= 3).
However, it is seen that these operational expressions, which are considered in the category of “not a math
problem”, are only in the free problem-posing situation (Figure 2: What is the result of the 2.(4x+5)+4(2x-3)
operation?)
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Figure 2. The operational expression written by student with code S5

Some of the answers in the “not a math problem” category is not a question sentence (f= 7). It has been
determined that there are small numbers of such answers in each of the different problem-posing situations. The
statement of the student with the code S11, “They bought a dress of 80 liras and they bought a pants of 75
liras.” is an example of this category (Figure 3).
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Figure 3. Expression without a question sentence written by the student with code S11

The answers in the category of “a math problem” were examined in detail in terms of “language”,
“complexity of the problem” and “solvability” (Table 2).
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Table 2. Examination of the problems posed by sixth grade students of middle school

=
> £ 8 o
@ < = 8 g
E £ @ © &
L < = 0T
- E *
(&)
Theme Category Sub-category f f f f f
The An unclear and in comprehensible problem i 1 i 2 1
comprehensible statement
of the problem Partlally comprehensible problem text that 4 5 5 3 3
text expressions and/or sha_pes are sloppy
Clear and comprehensible problem text 11 19 18 17 23
The problem text that the language of
mathematics is not used correctly (transfer
. 1 - - - 2
from shape to text, misuse of concepts and
The units, symbol display errors)
mathematicality  In some parts, the text of the problem where
the language of Mathematics is used - 4 2 5 3
incompletely or incorrectly
Problem text using math language correctly 14 21 21 17 22
Language The text of problem, that goes beyond the o 1 1 )
given information and instructions
The text of problem, that complies with the 11 ) 1 3
given information but beyond the instructions
The compliance The text of problem, that goes beyond the
witFr)l given information but complies with the - - - - 1
the information Tt ohs
: : The text of problem that complies the given
and instructions . . .
iven in the !nformgtlon but complies some of the - - 11 14 5
gquestion instructions (not some of them)
The text of problem that complies in the given
instructions but complies some of the - 1 2 - -
information (not in some)
The text of problem that complies the given
information and instructions 1423 9 6 18
The number of operation is uncertain - 3 - 1 2
The problem that requires one operation 5 6 3 3 1
The problem The problem that requires two operations 7 8 2 9 11
. structure The problem that requires three operations 2 5 11 9 13
LT G 2317 The problem that requires four or more
of the problem pr 4 1 3 7 - -
operations
Simple problem 4 11 4 1 4
The originality Normal problem 9 13 19 20 23
Original problem 2 1 - 1 -
The information and data in the problem are
not sufficient for the solution of the problem - 2 - - 2
. (containing logical errors)
L The quality of the Problem that is solvable but the result is not
Solvability data and ianificant 1 1 - - -
solvability ~—~ —Jniicant _
Problem that is solvable but missing data - 2 - 2 1
Problem that is solvable, the data is complete 14 20 23 20 24

and suitable for solution

Students’ problems in terms of language; It was examined with the categories of “comprehensible of the

problem”, “mathematicality” and “compliance with the information and instructions given in the question”. In

5

this context, when Table 2 is examined in terms of the comprehensible of the problem, it is seen that the problem
text is generally clear and comprehensible for all problem-posing situations. The comprehensible problems are
the most in the “Filtering” problem-posing situation (f= 23). However, there are partially comprehensible
problem texts that expressions and shapes are sloppy, especially in “editing” (f= 5) and “translating” (f= 5)
problem-posing situation. In Figure 4, although the information given in the problem was clear and
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understandable, the student's statements were not clear. Therefore, the answer of the student was evaluated in a
partially comprehensible category, since some statements were sloppy. (Figure 4: The student ticket is 6 liras,
the teacher ticket is 11 liras in the theater, the number of students is 60, the number of teachers is 9. According
to this, how many liras?).

] a. “Kis I :Eﬂ\":rf’ Flyati il Yandaki tabloda verilen bilgilerden istediklerinizi

secip ¢dziminde sadece carpma ve glkarma
isleminin gerektiren bir problem kurununuz. (Carpma

ﬁEre[mgn 9 EEETE 3 ve gikarma igleminin her ikisinin de bulunmasina
| dikkat ediniz)
: [/
e M‘”m&w Ao fats 11T
ko, T . )*/

Figure 4. Partially comprehensible problem text

When the problems are examined in terms of mathematicality, it is seen that the language of mathematics is
used correctly in the majority of the problems. It has been determined that the students have more difficulty in
“comprehending” and “filtering”problem-posingsituations in terms of using mathematical language correctly. In
filtering problem-posing situations, the text of the problem where the math language is not used correctly is
given in Figure 5 (2 of the tangerine and 5 of the kiwi. Accordingly, how much does a person who buy 5 kilos of
kiwi and 1 kilo of tangerine pay?). Although S15 wanted to indicate the unit price of the fruits in the problem
sentence, he did not use the terms “weight of the tangerine” and “liras” when expressing this.

Asagidaki hikdye durumunda verilen tiim b|1g|len kullanarak sonucu \22 TL olacak bigimde
it p pmbl em kurunuz.

“Manavda mandalinamn kilosu 2 TL, kivinin kilosu 5 TL dic™

“;’\.qda(.'nmm 2. kiviain S5 4o bona q’ére
Kividen 4 ko oadeling dony 4-klla  glon
el re. Bode Gdﬁ.f‘g

Figure 5. The problem text that the language of mathematics is not used correctly

S2 coded student used the language of math correctly in some of the problem, but at the end of the text, he
used the expression “how much pocket Money” instead of “how much liras pocket Money”. At the same time,
instead of the expression “how much pocket money is left” in the question statement, “how many liras pocket
money is there?” It is thought that writing the expression is more accurate in terms of mathematics. Therefore, in
this problem, it is understood that the language of mathematics is used partially correctly in terms of expression
and concept (Figure 6: Sema’s holiday allowance is 150 liras. Sema spends 70 liras for the dress. The next
holiday takes 4 times the amount of the remaining money. How much pocket money does Sema have?).

## (150-701x4

Soma'fin  boggem horal, 150 TU i Sore 3O TC
@Ib.soa@ ]’)orm o Sonfelk: ‘:\ogmﬂ s Kalon petonn
2 kglr, ‘HBdac io%rum hc.\c?‘h alir  Sermonin Hog

howl . Kolue 1020
Figure 6. Problem text in which mathematical Ianguage is mcomplete and mcorrectly used in some parts

When students’ problems were evaluated in the category of “compliance with the information and
instructions given in the question”, it was determined that they had difficulties in “translating” (f= 11) and
“comprehending” (f= 14) problem-posing situations.In the case of both problem-posing situations, students often
posed “the problem that complies the information given but complies some of the instructions (not some of
them)”. It has been determined that the majority of these problems in “comprehending” problem-posing situation
require additional operation. For example, the student coded with S7 posed problem that complies with the
numerical information given in the question, however, complies with some of the operational instructions in
“comprehending” problem-posing situations and this problem was required additional operation. In Figure 7, the
student wrote, “In the forest, 70 of 150 trees were cut. 4 times of the remaining trees are planted as much, so
how many trees are in the forest.”. Considering the operational expression given in the question, “the number of
trees planted in the forest” should be asked in this problem. However, the student added a new operation by
asking “the total number of trees in the forest™.
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b. | (150-70) x4
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Figure 7. The problem that complies the given information but complies some of the instructions
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In “comprehending” situation, in some of the problems that are considered as “Complies the information
given but complies some of the instructions”, while one of the operation type was followed, the other was not.
For example, although S5 wrote a statement suitable for the subtraction operation given in the question; He made
a statement requiring addition operation instead of multiplication operation (Figure 8: Ayse has 150 buckles. He
lost 70 of them. Her mother bought 4 buckles again. Accordingly, how many buckles does she have?).

'.
Puse'nia 150 tone Yoliost wocdic. Fo done sinl Voybe-

éi_gor_ Pocos 4elcoe L love doha
Qusenic Uog ‘one tolest vocdic.

(150-70) x 4

olwes bpna glce

Figure 8. The problem that complies the given information but complies some of the instructions

In the case of a transfer situation, an example of an answer which is evaluated in the category of “It fits the
given information but fits some of the instructions (not some of them)” is given in Figure 9.. In this example, the
student followed the given table information, while following the number and type of operation in the
instruction, he did not take into account the other. (Figure 9: There are chickens, sheep and cows in a farm. The
number of feet of chickens is 24. The number of feet of sheep is 48. The number of feet of cows is 36.
Accordingly, how many sheep, cows and chickens are there on the farm?).

Yandaki tabloda verilen bilgilerden Istediklerinizi secip
¢Oziimiinde sadece bélme ve toplama isleminin
gerektiren bir probl (8sime ve
Isteminin her ikisinin de bulunmasina dikkat ediniz.
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Figure 9. The problem that complies the given information but complies some of the instructions

According to Table 2, the problems established in accordance with the information and instructions given in
the question are mostly in the “editing” (f = 23) problem-posing situation; at least “comprehension” (f = 6)
problem-posing situation takes place in the problem setting. Examples of problems established in accordance
with these situations are given in Figure 10 (dhmet is 12 years old. Ayse is 5 years old. What will be the sum of
their ages when Ayse comes to Ahmet's age?) and Figure 11 (There are 50 people in one class. Half of the
students in this class are wearing glasses. Fifteen more than the number of students with glasses came to the
class. How many students came to class?).

Asagidaki resimde verilen bilgilerden istediklerinizi segerek bir problem kurunuz. (Verilen bilgilerin
hepsini kullanmak zorunda degilsiniz, ayrica verilen bilgiler arasinda iliskilendirmeler yapabilirsiniz.)

AHMET
Yag: 12
Boy: 140 cm

-

a

‘\

Kilo: 45 kg Kilo: 20 kg
Ahmod 12 :jdf-‘\l‘éaéu_ﬂ e ise 5 wagir \\.A\‘w
A:.’SQ/ Ahmothi o Yy Fna \-:Je\:n;:v' dﬁslccm‘r- -k;r)_
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Yas: S
Boy: 70 em

Figure 10. The problem that complies the given informations and instructions in the “editing” situation
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Figure 11. The problem that complies the given informations and instructions in the “comprehending” situation

The complexity of students’ posed problems has been examined in terms of “structure of the problem” and
“originality”. In this context, Table 2 show that in the “free” (f= 7) and “editing” (f= 8) situation where there is
no instruction for the number of operations, students posed problems that require two operations; In the
“translating”situation (f= 11), they have posed problems that require more than 3 operations. In addition,
problems requiring four or more operations are the most in the “translating” situations (f= 7). We expected from
the students to pose a problem which is required two operations in the questions of “comprehending” situation
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where the number and type of operations was specific and limited. When Table 2 is examined, approximately
half of the problems (f= 9) required two operations, while approximately the other half (f= 9) required three
operations. This situation shows that students can pose problems by increasing the number of operations but
“comprehending” situation could not pose a problem exactly compliance with the operation structure.
Considering the criterion that one of the questions in the “filtering” situation requires two operations (f= 11) and
the other requires three operations (f= 13), the problems are generally determined to comply with the structure of
the operation. When the problems were analyzed in terms of “originality”, it was determined that more normal
problems were posed in all problem-posing situations, and quite a few original problems (f= 4) were found. In
addition, while the simple problem is at the most sitaution of editing (f= 11); the normal problem is at the most in
the situation of filtering (f= 23). An original problem requiring more complex thinking than other problems is
given in figure 12 (Mehmet goes to Istanbul in 12 hours. Ayse goes in 5 hours. Ayse's car went at a speed of 100
km per hour. Mehmet went at a speed of 70 km. What speed should Mehmet have to arrived to Istanbul at the
same time with Ayse?). In Figure 13, normal problem example is given (There are 40 people in A class. There
are 15 people less than A class in B class. How many students are there in two classes?). In Figure 14, an
example of a simple problem that is easy to design and does not require complex thinking is given (There are
thirty people in one class. How many people will be in class when two more come to class?).

Hhge b (Sabol'a o ot silen e i@ 6 bt i
Ageend  acat  sandle Ao km/c wady  givfi, whiefic 2o
kWl sigmiil, Addk Buryle  ag0y ande  iSulbilg N RTT
f  km o wz Yeeenaldgn

Figure 12. The original problem posed by the student with code S1

Asagidaki hikdye durumunda verilen tiim bilgileri kullanarak sonucu “65 kisi” olacak
bigimde bir problem kurunuz

“A simfinda 40 kigi vardir, B sinifindaki Kisi says: ise A simfindan 15 kisi daha azdir.”.
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Figure 13. The normal problem posed by the student with code S8

Dogal sayilarla ilgill bir problem kuralim,
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Figure 14. The simple problem posed by the student W|th code 82

When the problems are evaluated in terms of the quality of the data and solvability, it has been determined
that all the problems posed in the “translating” situation (f= 23) are solvable and the data is complete and
suitable for the solution. It is determined that one fifth of the problems posed in the “editing” situation (f= 5) is
not complete and suitable for the solution. When this situation is examined in detail, it is determined that the data
in the problem are not sufficient for solution of the problem (f= 2). Although the kilogram prices of the fruits are
given in the question in Figure 15, the student stated the amount of fruit by the number of pcs. Without sufficient
data, establishing a relationship between the pcs amount of fruits and the amount to be paid creates the logical
error. (Figure 15: In the greengrocer, the kilogram of the tangerine is 2 liras, the kilogram of the kiwi is 5 liras.
Busra bought 6 pcs tangerines and Ayse bought 2 pcs kiwis from the greengrocer. Accordingly, how many liras
does Busra and Ayse pay?)

Asagidaki hikdyce durumunda verilen tiim bilgileri kullanarak sonucu *22 TL® olacak bigimde
bir problem kurunuz.

“*Manavda mandalinanmn kilosu 2 TL, Kivinin Kilosu 3 TL dir”
Mmcl:n R ron 6 sene rendaPron aldy ve ﬂn@; ‘de e
kv alde buno- gore Rirro. e Ayse s +L E&ef"z,
Figure 15. The problem that the data is not enough to solve the problem (the logical error)

Problems that is solvable but the result is not significant are in the “free” (f= 1) and “editing” (f= 1) problem-
posing situations. The problem that is solvable but not significant is given in Figure 16 (The money of the elif is
300 liras.2 pants bought one t-shirt and two dresses. How many liras is left?). Since the amount spent in this
problem is more than the current money, the remaining money is a negative humber. For this reason, the student

233



K. Ada, F. Demir, M. Oztiirk

needs to indicate the amount of money available with a higher number or ask for “the amount of money owed”
instead of “the amount of money left”.

Asaguda fiyatlan verilen kiyafetlerden istediklerinizi se¢erek bir problem kurunuz. (Verilen bilgilerin

hepsini_kullanmak zorunda degilsiniz, aynca verilen sayisal bilgiler arasinda iligkilendirmeler
yapabilirsiniz)
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Figure 16. The solvable problem but its result is not significant

Problems evaluated as “The problem can be solve but data is missing” are in the problem of the “editing” (f=
2), “comprehending” (f= 2) and “filtering” (f= 1) situation. As an example, O10 wrote: “Kiibra went to the
manav and bought kilograms of kiwi and tangerine. Accordingly, how much liras does it give to the
greengrocer?”. However, he did not specify how many kilos of kiwi and tangerine were taken from the
greengrocer.

3.2. Middle school sixth grade students’ views on the mathematical problem-posing

Within the scope of the study, besides the examination of students' problem-posing skills, their views on
problem-posing were also reached. In the interviews, the expressions used by the students in the definition of the
mathematical problem are given in Table 3.

Table 3. Expressions used by students for “definition of math problem”

Expressions used in definition of math problem Students n
It should be solvable S3, S6, S7, S8, S9, S10, S12, S14 8
It is not necessary to be assoplated Wlth life, it is enough to S2. 54, S6, 57, S8, S11, 514, 515 8
ask for the result of a numerical operation

It must be a story with life S1, S3, S4, S5, S9, S10, S13 7
It must use intelligence and thinking S4, 57, S8, 89, S12, 513, S15 7
It must have a question sentence S1, §7, S10, S11, S13, S15 6
It must require math operation in its solution S1, S5, S6, S8, S11, S14 6
Numbers must be in the text of the problem S6, S7, S12, 513 4
It may not be solvable S5 1

When Table 3 is examined, more than half of the students (n= 8) stated that a math problem should be
solvable, while only one student stated that a math problem may not be solvable. Approximately half of the
students (n= 7) thought that a problem should be related to life. However, the other half of the students (n= 8)
stated that it is not necessary to associate the problem with life, it would be sufficient to ask for the result of a
numerical operation. In addition, it was stated by most students that a problem requires using intelligence and
thinking, it is a question sentence and it requires mathematical operation in its solution. The features that the
students pay attention to when posing up a math problem are given in Table 4.

Table 4. Features that students pay attention to when posing problems

Category Sub-category n Examples from student views

| pay attention to what is given (S3)

| followed the instructions (S10)

| paid attention to the numbers given in the question (S11)

I examined the tables and paid attention to the desired operations (S12)

Complied with
the information
and instructions 5

gtven In s While posing a problem, | first looked at what was given and asked in the question
question (S14)
Language | paid attention to its relationship with life (S6)
Related to daily 4 I associated it with life (S7)
life It is very important that the problem is not boring and is related to life (S10)

| created a story (S15)

| tried to make it significant and comprehensible (S7)

CompEnerele 2 I thought about the logical harmony of the expressions and numbers used (014)
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Table 4 continued

The | wanted to pose a problem that would force and think while solving (S6)
complexity Original 4 | tried to establish thought-provoking and attention-requiring problems (S7)
of the it Must be thought-provoking (S8)
problem | paid attention to its thought-provoking (S12)
I checked the problems I installed by solving them on another paper (S1)
I use random numbers and then check the solution (S6)
Solvable and I looked at the solution (S7)
Solvability the result is 7 1 thought about the solution while writing, and then I checked it (S8)
significant | examined whether it can be resolved (S9)

I solved it while writing, | thought about the solution (S10)
While posing a problem, I considered its solution (S13)

According to Table 4, when students create problems, more “language” (n= 11), then “solvability” (n= 7) and
“complexity of the problem” (n= 4) paid attention to their characteristics. In terms of “language”, while the
feature of “compliance with the information and instructions given in the question” is taken into consideration,
the fact that the problem is life-related and comprehensible is one of the points that students pay attention to.
Approximately half of the students (n= 7) stated that they paid attention to the fact that the problem could be
solved and its result was meaningful; few students stated that they paid attention to be original and thought-
provoking. Students’ views on the problem-posing process are given in Table 5.

Table 5. Opinions of middle school sixth grade students on the problem-posing process

Gilos ) LI e Examples from student opinions

situation problem-posing P P
The difficulty due to Ltpiég/ﬁggzg;ﬁcult to find a topic from my own mind. There are many
the wide subject area Subject area is very wide, | found it difficult to find a subject (S9)

- . I wanted to write a challenging problem with a lot of operations. |
gt‘feg:;ftﬁg'% 'Sose . had trouble finding (52) | | |
problem that requires 3 | wrote a problem with a lot of operations, | had a hard time looking

Free more operations and is at it to be solved (S3) _
thought-provoking I can't pose a very good problem. It should be very suggestive and
solvable (S13)
The ease of not No r_]umber limit, you determine y_ou_rself (S14)
restrictions in the 3 Easier because there_ are no restrictions (81_2)
question It was very general, it was the easiest question, | was able to
problem right away (S4)
Clothes and their prices are given, operations are not given, it was
easier (Sb)
The easier composed Topics and prices are given in the question, there is no transaction
discharge of numbers limit, it was very easy. | didn't have to find a subject (S8)
. and types of operations The subject is certain, the numbers are certain, there are no
Editing L . e . :
while given subject restrictions on transactions, it was easy (S9)
and numerical There is the subject, the prices of the clothes were given and | was
knowledge able to pose a problem (S10)
The subject of the story is specific, clothes and numbers are given, |
was able to pose easily (S513)
I could not associate it with the table, there are operation
The difficulty in restrictions, it made me think (S5)
Translating posing a relationship | found it difficult to associate, | tried to comply with transaction
between the table and types, but it was meaningless (S7)
operation type The operation is restricted, the information is also limited, I could
not associate (S12)
The operations were complicated for me at first, | had difficulties
(S4)
The difficulty in It was difficult to construct a story according to the given operation.
posing a story suitable 4 I forceq me more tha_n DREE (B2 .
for the ai ti I found it difficult to find the answer to the problem and find the
given operation AR ;
Comprehen- same operation given in the question (S10)
ding I did not know what to do, | could not associate it with life, | wrote
the operation (S11)
The convenience I wrote a problem based on the operation given in the question, it
provided by the 1 was easy for me. When | think of the operation, a question pattern

solution given in the
question

appears in my mind. | immediately pose a problem by editing that
question pattern. (S6)
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Table 5 continued
Convenience provided

by giving the story . L L
Filtering i 1 z:sei::c}z, nrllénzgg)rs and conclusion was given in the question, it was

desired result in the

question

When Table 5 is examined, it was determined that some of the students (n= 3) had difficulties in the free
problem-posing situation. because they wanted to pose a problem that is thought-provoking and has a high
number of operations. At the same time, it was determined that the students had difficulty in determining the
story subject due to the wide range of subject areas in free problem-posing situation. In “translating” (n= 3) and
“filtering” (n= 1) situations, it is understood that giving the subject of the story provides convenience for the
students. While the students had difficulty in associating the type of operation with the table given in the
question in the “translating” situation (n= 3), they had difficulty in creating a story suitable for the operation
given in the “comprehending” situation (n= 4). It has been determined that there is an ease in giving the story
and the subject in the “editing” (n= 5) and “filtering” (n= 1). Students’ views on problem-posing are given in
Table 6.

Table 6. Views of middle school sixth grade students about problem-posing

Category  Sub-category f  Examples from Student Views

I go from question to solution while solving problems, but from solution to

problem while posing problem ... Therefore, | understood better how to solve

problems (S5)

When | pose the problem, | also need to solve it to check it. Therefore, it also

contributes to solving. (S6)

When we pose a problem, we understand how that problem is posed, that is, it
It improves problem 7 has a purpose. We can solve other problems more easily this way. (S7)
solving skills I understand how | can solve other problems (S8)

Contributes to solving the problem (S9)

Since | pay attention to its solution while posing a problem, it also contributes

to problem solving. Problem-posing activities should be increased in lessons

(S10)

While posing a problem, | realize what | should pay attention to when solving

other problems (S11)

The_ I think it improves our thinking power (S2)
cognitive I used my brain more when | posed problems (S5)
domain | also paid attention to the solution while posing the problem, so | thought
It increases 6 twice (S6)

thinking power We were always solving problems, it made me think more (S7)
Problem-posing makes us think more (S12)
Especially it forced to pose problems with limited information, it required me

to think more (S13)

It contributes to posing a problem allows us to better understand the problem we read (S7)
understanding the 3 As | posed a problem, I can better understand the problem I read (S8)
problem the problem became more understandable when posing (S14)

Depending on the solution, the problem is posed, so | make the process
meaningful (S7)
If we pose a problem with a topic of mathematics, we understand the topic

It helps to
understand the 2
operation/issue

better (S12)
;tﬂ% %S{Is“t\rgilgttitu de I felt like the teacher of that lesson while | was posing problems (S12)
3 Getting used to problem-posing, mathematics lesson became easier (S14)
e ool Creating something made me ha| I felt the lesson close to me (S15)
affective  mathematics 9 g Ppy,
domain It positively

Problem-posing is more fun for me (S4)

affects the attitude 2 By posing a problem, | eliminate my prejudice for other problems (S5)

towards problems

As seen in Table 6, students’ views on problem-posing are affected both “cognitive” and “affective”. From
the “cognitive” point of view, students stated that problem-posing improves problem solving skills (n= 7),
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increases thinking power (n= 6), helps to better understand the operation or topics (n= 2). Some students stated
that problem-posing positively affected their attitudes towards problems (n= 2) and mathematics lessons (n= 3).

4. Discussion, Conclusion and Suggestions

The aim of this study is to examine the problem-posing skills of sixth grade students, which require four
operations in natural numbers, on the basis of different problem-posing situations and to determine students’
views about problem-posing. For this purpose, the general results of the current study show that some of the
students left the questions empty and could not pose problems. A larger part of students answered the questions,
but did not pose the problem sentences. When the answers of the students, which are not evaluated as
mathematical problems, are examined in general, it is understood that they are not related to the daily life
situations and they are mostly sentences with operational expressions. Similarly, Kar and Isik (2014) determined
some of the seventh grade students, left the questions blank, while a larger part of them gave answers that were
not associated with daily life situations and not question sentence. Similar results were obtained in the study
conducted with sixth grade students of Isik and Kar (2015). The numeraical results of the present study
emphasize that approximately twenty percentof the students’ answers were not the problem sentence. In this
context, it is thought that there are errors in students’ thoughts and definitions regarding the concept of problem.
Accordingly, when the definitions of the students regarding the concept of the problem are examined, more than
half of the students stated that the problem does not have to be related to life, and the result of a numerical
operation may be a problem. Less than half of the students stated that the problem sentence should be a question
sentence. This situation supports that there are some mistakes in students’ thoughts about mathematics problem.

When students’ problem-posing skills were analyzed according to different problem-posing situations, it was
determined that the most mathematics problem was posed in the “filtering” situation and in the “free” problem-
posing situation, students were able to pose a very few mathematics problems. There was no restriction in the
“free” problem-posing situation, therefore, although the students are expected to pose more problems, the lowest
performance was exhibited in this problem-posing situation. When the student views on this subject were
examined, it was found that in the “free” situation, the subject area was very large and students had difficulties
because they wanted to pose a thought-provoking problem. Similarly, in the study of Bayazit and Kirnap-
Donmez (2017) on candidate teachers, it was determined that success was low in the “free” problem-posing
situations.

When the problems were examined in terms of language, it is determined that the problem texts are generally
clear and comprehensible. However, it was found that the expressions in some problem texts were sloppy and
partially comprehensible in all problem-posing situations, especially the “editing” and “translating” situations.
When the language size of the problems was analyzed in terms of mathematicality, it was determined that the
language of mathematics was used more carefully, although some problem texts were poorly comprehensibility.
For this reason, in order to improve students’ problem-posing skills in terms of language, firstly, the text of the
problem should be clear and comprehensible. For this reason, students should use their native language well.
Arikan and Unal (2013) also found that students with low problem-posing performance could not use Turkish
language well in their problem sentence. The literature emphasizes that reading books is an important tool for
students to improve their native language use (Odabas, Odabas, & Polat, 2008). Similarly, Ak¢amete (1990)
reading the book enables the individual to express himself better and more accurately; and develops the
individual's abstract thoughts, mental and motor skills.

When the language dimension is examined in terms of compliance with the information and instructions
given in the question, the best performance is in the “free” and “editing” problem-posing situation. When the
opinions of students about these problem-posing situations are examined; In the “free” problem-posing situation,
it was determined that the absence of a transaction restriction provides students with convenience. In the
“editing” situation, the subject and numerical information were given in the question, and the number and type of
the operations were not restricted so it was easier for the students. The most difficulty in terms of “compliance
with the information and instructions given in the question” was experienced in “comprehending” and
“translating” problem-posing situations. When the students’ opinions about this situation were examined, it was
determined that the students had difficulties in associating the type of operation given in the question with life.

The complexity of the problems within the study was examined according to the structure and originality of
the problem. In terms of “structure of problem”, problems that require “four or more operations” are mostly in
the situation of translating. Although there is no limitation on the number of transactions in “free” and “editing”
situations, students have posed problems that require more than two transactions. When the complexity of the
problems is evaluated in terms of “originality”, it is determined that in all problem-posing situations, mostly
normal problems are posed, and the number of original problems is quite low. In other words, although students
can pose problems, the complexity of the problems that they pose was not high. This may be due to the
inadequate experience of students to pose problems. As a matter of fact, Silver and Cai (1996) stated that the low
performance in problem-posing results from the inadequate experience of students in problem-posing. However,
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many researchers stated that problem-posing activities are used less than problem-solving activities during the
teaching process (English, 2001; Yildiz & Giiven, 2016).

When the problems were examined in terms of “solvability”, there are mostly solvable problems in all
problem-posing situations. It has been determined that the data in all problems especially in the “translating”
situation, are complete and suitable for the solution. However, it has been determined that some problems in
other problem-posing situations can be solved, but what is given for the solution is missing or the result is not
significant. There were also a number of problems that contain logical errors where data and information are not
sufficient for solution. When the students’ opinions are examined, it is determined that the students who pose a
solvable problem think the solution of the problem while posing the problem and make necessary arrangements
in the numerical data accordingly. Celik and Ozdemir (2011) stated that some of the problems posed by 7th and
8th grade students are insoluble due to the insufficient information.

When the opinions of middle school sixth grade students about problem-posing were examined, students
mostly expressed their views on cognitive domain. According to student views, it has been determined that
problem-posing helps to understand the problem and contributes to the understanding of operational expression
or mathematical subject. It is stated in the literature that problem-posing gives information about students'
conceptual learning (Lavy & Shriki, 2007) and helps internalize mathematical issues and concepts (Akay et al.,
2006). At the same time, according to the opinions of the students, it has been determined that posing a problem
improves the problem solving skill and increases the thinking power by requiring more thinking. Similarly,
Cildir and Sezen (2011) stated that problem-posing requires a more comprehensive reasoning skill and mental
process than problem solving. In terms of affective domain, it has been determined that problem-posing creates
positive attitudes for students by reducing prejudice against problems. At the same time, it was determined that it
affects students' attitudes towards mathematics and brings them closer to the lesson. Similarly, Altun (2001)
stated that students who can pose problems have a positive attitude towards mathematics lesson and significantly
eliminate their prejudices against the problems they have difficulty in solving.

In line with the results of the research, first of all, it is recommended to eliminate the mistakes and
deficiencies in the students’ thoughts about the problem concept in the studies aimed at developing problem-
posing skills. At the same time, reading activities can be done to improve students’ problem-posing skills in
terms of language. Also, problem-posing activities can be carried out interactively with Turkish lessons and
problem texts can be examined in terms of language and comprehensibility. According to the results of the
research, it was determined that the students had difficulties especially in the situations of “translating” and
“comprehending”, and in these problem-posing situations, the students had difficulty in associating the type of
operation with life. In this direction, first of all, perceptual errors should be eliminated for the meaning of the
four operations. In the teaching process, it is suggested that the four types of operations are more associated with
life, and the question expressions representing each of the types of operations are introduced to the students. In
addition, although students can pose problems, it is determined that the complexity of the problems is not high.
For this reason, it is thought that students' problem-posing experiences should be increased. Students should be
encouraged to create problems that are original and require a lot of operations, and problem-posing activities
should be included more in the teaching process. In order to increase the solvability of the problems, it is
recommended that students are taught various strategies to consider the solution of the problem while posing the
problem. Within the scope of the study, it was determined that problem-posing positively affects students in
terms of cognitive and affective domain. In this context, it is suggested to increase the scientific studies on
problem-posing. Also in this study, the problem-posing situations proposed by Christou et al. (2005) were taken
as basis. And the answers given were examined by taking into consideration the evaluation criteria organized by
Ada and Oztiirk (2019). In similar studies, the findings of this study can be enriched by basing on other problem-
posing situations and by using different evaluation criteria in the literature. At the same time, the study is limited
to sixth grade students and “four operations with natural numbers”. The problem-posing skills of students in
different grade levels can also be examined.
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