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Gercekci Matematik Egitimi Etkinlikleri ile Tasarlanan Ogretim Siirecinde Ortaokul
Ogrencilerinin Tam Sayilarda Problem Cézme Becerilerinin incelenmesi

MAKALE BIiLGILERI Oz

Bu arastirmanin amaci, gercek¢i matematik egitimi (GME) etkinlikleri ile tasarlanan &gretim
DOI: 0.29299/kefad.1544932 siirecinin, ortaokul yedinci smif dgrencilerinin tam sayilarda problem ¢ézme becerilerine
etkisini belirlemektir. Arastirmanin modeli hem yar1 deneysel hem de boylamsal bir
arastirma oldugu icin karma yontem olarak tasarlanmustir. Arastirmada, karma yontem
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¢bzme beceri testi’”, “goriis formu” ve “etkinlik kagitlar1” veri toplama araci olarak
Anahtar Kelimeler: kullanilmigtir. Arastirmada nicel verilerin analizinde Wilcoxon isaretli siralar testi ve nitel

veriler igin igerik analizi kullamilmistir Arastirma bulgularindan elde edilen sonuca gore
Matematik Egitimi, GME etkinlikleri ile yapilan uygulama siirecinde 6grencilerin tam sayilarda problem ¢ozme

becerilerinin gelistigi gozlemlenmistir. Bunun yaninda GME'nin uygulanmasina y6nelik
goriislerinin olumlu oldugu belirlenmistir. Ayrica arastirma sonuglarina gore matematik
Gergekgi Matematik Egitimi, derslerinde simf diizeyine ve konuya uygun olacak sekilde GME destekli 6gretim gelistirilip
Problem Cozme Becerisi, uygulanmasimn yararh olabilecegi sdylenebilir.

Ortaokul Ogrencileri,

Tam Sayilar

Sorumlu Yazar! : Ali Ericek, Doktora Ogrencisi, Dicle Universitesi, Tiirkiye, pirana_620@hotmail.com
Yazar? : Mehmet Aydin, Dog. Dr., Dicle Universitesi, Tiirkiye, mehaydin2008@gmail.com


http://kefad.ahievran.edu.tr/
https://orcid.org/0000-0002-0718-8662
https://orcid.org/0000-0003-4063-6065

A. Ericek ve M. Aydin

Ahi Evran Universitesi Kirsehir Egitim Fakiiltesi Dergisi Cilt 26, Say1 3, 2025

1. Giris

Bireylerin  karsilagtiklar1  problemlerin  ¢oziimiinde
yapmalar1 gereken ilk sey problem ¢6zme siirecini
o0grenmeleridir (Kneeland, 2000). Problemin ¢6ziimii igin
Georges Polya'min (1973) problem ¢6zme asamalari
kullanilabilir. Polya (1973) “How to Solve it” kitabinda
problem ¢ozme siireci iizerinde durmaktadir. Bu siireci 4
kisma ayirmustir. Bu kisimlar problemi anlama, ¢éziim igin
plan hazirlama, plani
basamaklarindan olusur. Ogrenci problemi ¢ozerken aktif
olmaktadir (Ozgen, 2007). Béylece dgrenciler probleme
¢6ziim arama ve getirilen ¢oziim veya ¢oziimleri elestirme
durumlari i¢ine girmektedir (Milli Egitim Bakanhigi [MEB],
2018). Dolayisiyla 6grencilerin basarili problem ¢dzmeleri

uygulama ve degerlendirme

i¢in; matematik bilgisi, problem ¢6zme stratejileri bilgisi,
problemleri ortaya koyma ve ¢dzmeye yonelik istekli
olmasi gerekmektedir. Bu sekilde Ogrencilere problem
¢6zmeyi Ogreterek matematiksel bilgilerini artirmalar1 ve
problem ¢dzme becerilerini gelistirebilmeleri saglanabilir.

Egitim, bireylerde problem ¢6zme becerisini gelistirmeyi
amagclamaktadir (Kharousi ve Abed, 2021). Bu nedenle
O0gretmenlere; problemlerle
karsilastiklarini, hangi problemlerin ¢dziimiiniin ¢ocuklar

cocuklarin  ne  tiir

i¢in uygun olacagini ve bu konuda ¢ocuklara nasil 6gretim
yasantilar1 olusturacaklarini bilmeleri konusunda yardimci
olunmas1 gerekmektedir. Ayrica egitim programlarinda
problem ¢6zme etkinliklerine yer verilmesi problem ¢6zme
becerilerinin  gelistirilmesinde daha etkili olmaktadir
(Aydogan, 2012).

Ogrencilerin problem ¢dzme becerilerini gelistirmek icin
matematik egitiminde bir¢ok yaklasim ve yodntem
(Nama Aydm, 2014). Matematik
ogretiminde daha 6nce sayilarla hesaplama yapma ve islem

kullanilmaktadir

yapma becerileri 6n plandayken, MEB (2018) programinda

rahatlikla ifade edebilme, problem ¢6zmeye yonelik
stratejiler gelistirme tizerinde durulmaktadir. Gergek hayat
problemleri ile baslayan
anlamlandirmada daha etkili olmaktadir (Aytekin Uskun,
2020). Gergek hayat problemleri ile derse baslanilmasi
(1973) gergekgi
matematik egitimi (GME) teorisini gelistirmistir. GME'nin
bilgiyi anlamlandirmasi ve gercek hayat problemlerine
dayanmasi1 gerekgesiyle oldukca degerlidir. Yapilan
literatiir taramasinda GME teorisiyle 6grencilerin problem

uygulamalar matematigi

gerektigini ©ne siiren Freudenthal

¢6zme becerisini belirlemeye yonelik yapilan calismalar
yok denecek kadar azdir (Cilingir, 2015; Sancu, 2022).
Ancak yurt disinda yapilan ¢alismalarda GME etkinlikleri
sayesinde Ogrencilerin problem ¢ozme becerilerinin
gelistigi bircok calismada rastlanmistir (De Corte, 2004;
Hasibuan vd., 2019; Laurens vd., 2018; Susanto vd., 2019).
Bundan dolay1r bu ¢alismada GME'nin problem ¢6zme
becerisine etkisi incelenerek alana katki saglanacagi
diisiiniilmektedir. Bu nedenle c¢alismada tam sayilar
konusunun GME etkinlikleri ile iglenmesine Kkarar
verilmistir.

Freudenthal
Freudenthal ve

GME, 1970°li yillarda Hollanda’daki
Enstitiisiiniin kurucularindan Hans
meslektaslar1 tarafindan gelistirilen alana 6zgii bir 6gretim
kuramidir (Van den Heuvel-Panhuizen, 2003). Gergekei
matematik egitimi, matematigin yaparak ve yasayarak
daha etkin Ogrenilecegini savunmaktadir. GME teorisine
gore, matematigi 6grenme siireci ger¢ek yasam problemi
ile baglamaktadir. Bunun yaninda matematiksel bilgiye
Ogrencinin (Altun,  2004).
Ogrencilerin matematiksel bilgiye nasil ulagilacag ile ilgili
temel ilkeler vardir. Ayrica 6gretmenlerin matematigi nasil
Ogretmesi gerektigi ile ilgili iizerinde durduklar1 temel
ilkeler vardir (Van den Heuvel-Panhuizen ve Wijers, 2005).
Asagida Sekil 1’de GME'nin uygulandigi ders isleme siireci

kendisi  ulagmaktadir

problem ¢6zme, muhakeme etme, akil yiiriitmelerini  verilmistir.

Hedefler

Etkinlikler \

Materyaller Ogretmen

Degerlendirme

Gme'nin Egitsel Tasar1 Ilkeleri o  Aktif katihm % Rehberlik

» Yonlendirilmis Yeniden Kesif Ve e Etkilesim % Gergek hayat problemleri sormak
Matematiklestirme, % Yatay ve dikey

» Siirecin Yeniden Kesfi (Didaktik matematiklestirmeyi
Fenomonoloji), gerceklestirecek sorular sorma

» Kendi Kendine Gelisen Modellere, % Degerlendirme

Sekil 1. GME’ye gore ders isleme siireci
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Sekil 1’de GME’ye gore ders isleme siireci verilmistir.
Oncelikle ders plani hazirlanmaktadir. GME teorisine gore
ders planim igcin hedefler,
etkinlikler ve degerlenme ogeleri dikkate alinmaktadir
(Celik, 2016). GME'nin egitsel tasar1 ilkelerine gore,
matematik O6grenmenin ii¢ temel ilkesi bulunmaktadir
(Kwon, 2002). Bunlardan ilki yo&nlendirilmis yeniden
kesfetme (guided
gerceklestirmedir (Freudenthal, 1973). Matematiklestirme
yatay ve dikey olmak {izere iki siirecten olusmaktadir.

hazirlamak materyaller,

reinvention), matematiklestirmeyi

Yatay matematiklestirme, bir problemi farkli yollarla
formiilize etmek, iligkileri kesfetmek, gercek yasam
problemini matematiksel bir dile ¢evirme siireci olarak
almmaktadir (Van den Heuvel-Panhuizen, 2005). Dikey
matematiklestirme ise, matematiksel islemlere iligkin
(modelleme, sembollestirme, genelleme, resmetme ve
soyutlama yapma gibi) bir siireci tanimlar (Van den
2020). GME'nin egitsel
ilkelerinden bir digeri olan siirecin yeniden kesfi (didaktik
fenomonoloji) ilkesi, matematiksel kavramlar1 tanimlamak

Heuvel-Panhuizen, tasar1

ve kavramlarin olusum siirecini agiklamaktir (Kwon, 2002).
GME'nin egitsel tasar1 ilkelerinden bir digeri kendi kendine
gelisen modellere yer verme ilkesi, matematigin informal
ve formal bilgi arasindaki gecisi tanimlamaktadir. Ayrica
getirmek ve somutlastirmay1 ifade eder. GME destekli
O0gretimde O0gretmen ve Ogrencilerin almasi gereken bazi
roller vardir. Norbury’e (2004) gore 6gretmen konu 6ncesi
uyguladigr problemin Ogretmeye calistifi kavram veya
kazanima uygunlugunu iyi belirlemeli ve sorular yatay ve
dikey = matematiklestirmeye  yonlendirecek
olmalidir. Ogrencilere dncelikle konu kazanimlarma uygun
gercek hayat problemleri sunulur. Posamentier ve Krullik’e
(2016) gore problem ¢dzme, matematik 6grenmenin temel
bir gerekcesidir. Boylelikle 6grenciler problem c¢6zerek
diisiinme, akil yiiriitme, kendi bilgi ve deneyimlerini
kullanma gibi firsatlar bulmaktadir. Ulusal Matematik
Ogretmenleri Konseyi (NCTM [National Council of
Teachers of Mathematics], 2000)'ne gore problem ¢ézme
“matematigin kalbi” gibidir. Bu baglamda problem
¢ozmenin Ogretim siirecinde pek ¢ok yarar1 vardir
(Deringol, 2006). GME teorisinin, 6grencilerin problem

tiirden

¢ozme Dbecerilerini
bulunmaktadir. Van den Heuvel-Panhuizen’e (2020) gore
GME teorisine dayali 6gretim sayesinde 0Ogrencilerin

problem ¢dzme yetenekleri gelismektedir.

gelistirdigine yonelik c¢alismalar

Yapilan literatiir taramasinda, matematigin farkl
konularinda GME teorisi ile ilgili calismalar yiirtitiilmiistiir
(Ozcelik, 2015). Ogrenciler 7. sinifta ilk olarak tamsayilar
konusunu o&grenirler. Tamsayilar konusu daha sonra
islenen konulara temel olusturdugundan dolay1 énemlidir
(MEB, 2018). Bu nedenle tamsayilarin iyi 6grenilmemesi,
sonraki konularin 6grenilmesinde biiyiik 6l¢iide sorunlar
¢ikmaktadir (Sahal, 2016). Tam sayilar konusuyla ilgili
yapilan calismalar incelendiginde 6grencilerin 6grenmede
zorluklar gektigi belirlenmistir (Demirdren, 2019). Ayrica
tam sayilar konusunun soyut olmast ve &gretimi igin

kullanilacak materyal bulmak zor oldugundan 6grenciler
O0grenirken sikintilar yasanabilmektedir (Ercan, 2010). Bu
nedenle tamsayilar konusunun 6gretiminde &grencilerin
gercek yasam  durumlar1 ile baglanti
gerekmektedir. Bu sekilde tamsayilar konusunun gercek
yasam durumu ile iligkilendirilmesi ve anlamlandirilmasi
gerekmektedir.
arastirmada, GME etkinlikleri ile tasarlanan Ogretim
ortaokul  yedinci Ogrencilerinin

problem  ¢dzme etkisini
belirlemektir. Bu amagla asagidaki alt problemlere yanit
aranmigtir:

kurmasi

Tim bu durumlar dikkate alinarak
slirecinin, sinif

tamsayilarda becerilerine

1. Ogrencilerin tam sayilarda problem ¢6zme
becerilerinin uygulama 6ncesi ve sonrasi arasinda
anlaml bir fark var midir?

2. Ortaokul 7. uygulama
siirecindeki problem ¢6zme becerilerinin gelisimi
nasildir?

smif Ogrencilerinin,

3. Ortaokul 7. smf 0Ogrencilerin,

etkinliklerin problem ¢6zme becerilerine etkisi

uygulanan

hakkindaki goriisleri nelerdir?
2. Yontem
2.1. Desen

Arastirmada nitel ve nicel veriler toplanilmistir. Bu veriler
birbirine entegre edildiginden (Giirbiiz ve $ahin, 2017) ve
birlestirildiginden (Creswell, 2019) dolay1 karma yontem
deseni tercih edilmistir. Calismanin amacina uygun olarak
karma yontem arastirmalarindan i¢ ice gomdiilii desen
kullanilmustir. ic ice gomdiilii desende nitel ve nicel veriler
ayrt ayri toplanir tartisma ve sonug bdliimlerinde
birlestirilmektedir (Creswell, 2019). Bu desende nitel ve
nicel yontemler birlikte kullanilmaktadir. Ancak nitel ve
nicel verilerden biri digerine gore daha fazla 6n plana
c¢ikmaktadir (Yildirim ve Simgek, 2018). Bu ¢alisma igin
nitel yontem, nicel yonteme gore daha 6n planda oldugu
belirlenmistir.

2.2. Calisma Grubu

Arastirma 20 yedinci smif &grencisi ile yiiritilmistiir.
Aragtirma, Tirkiye'nin giineydogusunda bulunan kirsal
bir bolgenin ilce merkezindeki bir okulda yapilmustir.
Okulun egitim-Ogretimi tek bir binada yapilmaktadir.
Arastirmadaki  &grencilerin  12'si  kiz, 81 erkektir.
Calismada amagli Ornekleme yontemlerinden kolay
ulagilabilir durum 6rneklemesi kullanilmigtir. Arastirmact
matematik derslerini yiiriittiigii 4 subeden biri olan C
subesini ¢alisma grubu olarak tercih etmistir. Bu subedeki
ogrenciler ile daha iyi iletisim kurulabilmesi ve daha rahat
doniit alinmasi gibi lgiitler géz 6niinde bulundurularak
tercih edilmistir. Katilimcr 6grenciler 01, 02, 03, ... 020
seklinde kodlanarak tanimlanmustir.
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2.3. Islem

Arastirmada asil calismadan 6nce pilot calisma yapilmistir.
Pilot calismanin amaci, 6grencilerin etkinlikleri anlayip
anlamadig1 belirlemek ve 6grencilerden gelen doniitler ile
anlamakta zorlandif1 yeri tespit ederek diizeltmeler
yapmaya calismaktir. Pilot calismada dgrencilere GME’ye
yonelik 8 etkinlik uygulanmistir. GME'nin temel
ilkelerinden biri olan etkilesim (is birligi) ilkesine gore
o0grenmeye yonlendirilmistir. Pilot ¢alismadan sonra
etkinlikler {izerinde diizeltmeler yapilmistir. Sonrasinda
asil calismanin uygulanmas: yapilmistir.

Tablo 1’de asil ¢alismanmn uygulama siireci verilmistir.
égrencilere calisma oOncesinde ‘Problem Cozme Beceri

Tablo 1.

Asil Caligmanmin Uygulama Siireci

Testi” uygulanmustir. Pilot ¢alismada kullanilan ve
gelistirilerek nihai sekli verilen 8 etkinlik asil calismada
kullanilmistir. Bu gruplar belirlemek icin dgrencilerin bir
yil 6nceki matematik karne notlarmma bakilmistir. Daha
sonra karne notlarina gore Ogrenciler dorderli olacak
sekilde heterojen gruplara ayrilmistir. Boylece GME
teorisinin temel ilkelerinden biri olan etkilesim (is birligi)
ile birlikte 6grenmesi saglanilmistir. Calisma alt1 hafta (30
saat) slirmiigtiir. Aragtirma boyunca 8 problem ¢6zme
sorusu uygulanmistir. Ayrica her etkinlik ve problem
¢ozme sorusundan sonra goriis formu araciligr ile
katiimcilardan yapilan uygulamalarla ilgili fikirleri
alinmaisgtir. Ggrencilere calisma sonunda ‘Problem Cozme
Beceri Testi’ son test olarak tekrar uygulanmustir.

Hafta Ders Kazanimlar / Uygulamalar
Uygulama Oncesi
1.Hafta 1 ders Ogrencilere on test olarak, problem ¢dzme beceri testinin uygulanmistir

Uygulama Siireci

Ogrenciler tam sayilar ile ilgili toplama islemlerini yapar, ilgili problemleri ¢6zer. (Etkinlik
1 ve problem ¢6zme sorusu 1 ve goriis formu uygulanmustir).

@grenciler tam sayilar ile ilgili ¢ikarma islemlerini yapar, ilgili problemleri ¢ozer. (Etkinlik
2, etkinlik 3, problem ¢6zme sorusu 2, problem ¢6zme sorusu 3 ve goriis formu
Ogrenciler tam sayilar ile ilgili garpma islemlerini yapar (Etkinlik 4, problem ¢dzme sorusu
Ogrenciler tam sayilar ile ilgili bolme islemlerini yapar (Etkinlik 5, Etkinlik 6, problem
¢6zme sorusu 5, problem ¢6zme sorusu 6 ve goriis formu uygulanmuistir).

Ogrenciler tam sayilar kendileri ile tekrarli carpimini {islii nicelik olarak ifade eder.
(Etkinlik 7, problem ¢6zme sorusu 7 ve goriis formu uygulanmustir).

2. Hafta 5 ders
3. Hafta 5 ders
uygulanmuistir).
4. Hafta 5 ders
4 ve goriis formu uygulanmagtir).
5. Hafta 5 ders
6. Hafta 5 ders
7. Hafta 5 ders

Ogrenciler tam sayilar ile ilgili islemler yapmay1 gerektiren problemleri ¢ozer (Etkinlik 8,
problem ¢dzme sorusu 8 ve goriis formu uygulanmaistir).

Uygulama Sonrast

8. Hafta

1 ders

Ogrencilere son test problem ¢6zme beceri testi yapilmistir.

2.3.1. Etik bildirim

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

boliimii olan “Bilimsel Arastirma ve Yayin Etigine Aykiri
Eylemler” bashgi altinda belirtilen eylemlerden hicbiri
gergeklestirilmemistir. Bu calisma Dicle Universitesi Sosyal
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Bilimler Etik Kurulu'nun 03.10.2019 tarihli ve 20272 sayil
izni dogrultusunda gerceklestirilmistir.

2.4. Veri Toplama Araclar

Bu arastirmanin veri toplama araglar1 GME teorisine gore
gelistirilen etkinlikler, problem ¢d6zme beceri testi ve gortiis
formudur. Uc veri toplama aract hakkindaki bilgiler
asagida kisaca sunulmustur.

2.4.1.Problem ¢6zme beceri testi

Ortaokul yedinci sinif tamsayilar konusunun son kazanimi
olan “Tam Sayilarla Hgili Problem Cozer” kazanimi
dikkate alinarak aragtirmaci tarafindan problem ¢6zme
beceri testi hazirlanmigtir. Testin hazirlanmasinda
GME'nin  egitsel ilkeleri  dikkate
gelistirilmistir. Problem ¢6zme beceri testinin gelistirilme
siireci asagida kisaca 6zetlenmistir.

tasari alinarak

2.4.1.1. Testin
Belirlenmesi

Hangi  Amagla  Kullamlacagimin

Bu asamada, GME teorisine uygun bir test sorusu
makale, bildiri ve c¢esitli ders
kitaplarindaki sorular incelenmistir. Problemler a¢ik uglu

hazirlamak igin tez,
olarak hazirlanmigtir. Problemlerin acgik uglu olmasmin
sebebi, Ogrencilerin problemi O0grenme
durumunun ortaya ¢ikarilmasidir. Ogrenci problemi
¢ozerken ezberleme, kural veya formdiillerden ziyade basta
matematiksel deneyimleri ile baglant1 kurarak yapar.

¢ozme ve

2.4.1.2. Testle Olgiilecek Davranislarin Saptanmasi

Ogrencilere konu kazamimlari dikkate alinarak problem
hazirlanmistir. GME teorisinin ders diizeyi ve egitici
diizeyi ilkesi geregi bu problemin 6grencinin seviyesine
uygun olmalidir.

2.4.1.3. Maddelerin Yazimi ve Gozden Gegirilmesi

Problemlerin agik ve anlasilir olmasi ve yazim kurallarma
uygunlugu belirlenmelidir. Bu nedenle MEB’de ¢aligan iki
Tiirkge Ogretmenine gosterilmistir. Problemler {izerinde
gerekli diizeltmeler yapilmustir.

2.4.1.4. Uzman Goriislerinin Alinmast

Problemlere yonelik MEB’de calisan dort ilkogretim
matematik Sgretmenine Daha
problemlerin GME’ye uygunlugunu belirlemek icin konu
uzmani (GME alaninda doktora yapmis) 3 &gretim
lyesinin goriisiine sunulmustur. Uzmanlardan gelen
oneriler dogrultusunda gerekli diizeltmeler yapilmustir.

gosterilmistir. sonra

2.4.1.5. Deneme Formunun Hazirlanmast

Aragtirmanin  pilot c¢alismasindan ©nce On c¢alisma
yapilmistir. Boylece pilot ¢alisma Oncesinde diizeltmeler
yapilarak eksiklikler en aza indirilmistir.

2.4.1.6. Deneme Formunun Uygulamast

Hazirlanan problem ¢6zme beceri testindeki sorular pilot
¢alismaya katilan 6grencilere uygulanmistir. Pilot ¢alisma

sonrasinda Ogrencilerle goriisme yapilmistir. Bu sekilde
problemlerin anlasilma ve diizeylerine uygunlugu ile ilgili
dontitler alinmustir.

2.4.1.7. Diizeltmelerle Nihai Testin Olusturulmasi

Son sekli verilen problemlerin kazanimlar1 6l¢tiigli tespit
edilmistir. Arastirma ig¢in kullanilan 11 problem ¢dzme
asamalar dikkate
hazirlanmistir. Tam sayilar konusuna yonelik kazanimlarin
0gretimi icin GME teorisine gore 8 etkinlik hazirlanmistir.
Kazanimlar dikkate alinarak her bir etkinlige bir problem

sorusunun tamami bu alinarak

¢6zme sorusu hazirlanmistir. Sekiz problem ¢6zme sorusu
siire¢ boyunca uygulanmustir. Geriye kalan ii¢ problem
¢6zme sorusu ise tam sayilar konu kazanimin tamami igin

hazirlanmis ve oOgrencilere On test-son test olarak
uygulanmustir.

2.4.2. Goriig formu
Yildirnm ve Simsek’e (2018) gore goriis formu

hazirlanirken, kolayca anlasilabilir 6l¢iide acik ve belirgin
sorular yazma, acik uglu sorular sorma, yonlendirmekten
kaginma ve bir soru maddesi i¢inde birkag soru sormaktan
kaginma gibi asamalarin gz oniinde bulundurulmas:
gerekir. Bu asamalarin yaninda hazirlanan goriis formu
GME'nin temel ilkeleri dikkate alinarak hazirlanmistir.
Aragtirmaci bu ilkelere uyarak 7 agik uglu
hazirlamistir. Daha sonra goriis formu 2 alan uzmanmin
goriis ve degerlendirmelerine sunulmustur. Uzmanlardan
gelen Oneriler icin gerekli diizeltmeler yapilmistir. Bu
arastirmada goriis formunun kullanilmasinin  amaci,
O0grencilerin uygulanan etkinliklerin problem ¢6zme
becerilerine etkisi hakkindaki goriislerini elde etmektir.

soru

2.4.3. Etkinlikler

Aragtirmaci tarafindan gelistirilen etkinlikler baslangicta
GME'nin temel ilkelerinden biri olan gergek hayat durumu
ile iligkilendirilmesi g6z Oniinde bulundurulmustur.
Hazirlanan etkinliklerin  basta
uygunluguna ve GME'nin egitsel tasar1 ilkeleri (Altunay,
2018; Zulkardi, 2002) ve
bulundurulmustur. Bu sekiz etkinligin 6grencilerin yas ve
egitim diizeylerine uygunlugu, agiklik ve anlagilirhk
acgillarindan  kontroliiniin yapilmasi amaciyla MEB’de
¢alisan iki Tiirkge 6gretmenin goriisiine sunulmustur. Bu
Ogretmenlerin gore
diizeltmeler yapilmistir. Daha sonra GME alaninda
doktora yapmis 3 alan uzmanimnin goriisiine sunulmustur.
Alan uzmanlarindan gelen Onerilere gore gerekli
diizeltmeler yapilmistir. Ornegin etkinlik 1e y&nelik
yonlendirici sorular ““Pozitif iki tam sayinin toplamu ... dir”
iken diizeltme yapildiktan sonra ““Sizce bu islemler icin
matematiksel bir durum olusturursak nasil tanimlaya
biliriz’” Daha sonra etkinlikler pilot calismada 24 6grenciye
uygulanmigtir. Pilot ¢alismada Ogrencilerden gelen
doniitler dogrultusunda gerekli diizeltmeler yapilmustir.
Etkinliklere nihai sekli verildikten sonra asil ¢alismaya
gecilmistir. Uygulanan her bir etkinlik icin 1 veya 2 ders

konu kazanimlarma

ozellikleri gbdz oniinde

verdikleri  doniitlere gerekli

602



A. Ericek ve M. Aydin

Ahi Evran Universitesi Kirsehir Egitim Fakiiltesi Dergisi Cilt 26, Say1 3, 2025

saati ayrilmistir. Etkinlikler 6grencilere dorderli gruplar
halinde uygulanmistir. Bu sekilde 6grenciler etkinliklerde
gomiilii olan problemlerin ¢dziim yontemlerini
vardiklar1 sonuclar1 6nce kendi grup arkadaslar ile
paylasmislardir. Sonrasinda ise tiim gruplar ¢dziimlerini
biitiin smif ile paylasmislardir.

ve

2.5. Veri Analizi

Problem ¢6zme becerisi testi puanlarinin hesaplanmasinda
Ozmen Hizarcioglu (2013) tarafindan gelistirilen dereceli
puanlama anahtar1 (Rubrik) kullanilmistir. Rubrik ile elde
edilen nicel verilerin ¢dziimlenmesinde SPSS 22.0 (The
Statistical Package for The Social Sciences) paket programi
kullanilmigtir. Arastirmada elde edilen nicel veriler normal
dagilim gostermediginden, grup ici 6n test-son test
puanlarmi karsilastirmak i¢in Wilcoxon Isaretli Siralar
Testi kullanilmistir. Aragtirmada nitel verilerin analizi i¢in
NVIVO.12 paket programi kullamilmistir.
analizinde, olusabilecek kod ve kategoriler kismen belli

Verilerin

Tablo 2.

Problemi Anlama Kriterinin Diizeyleri

oldugundan” Belli bir cerceveden yapilan kodlama”

yontemi ile kodlamalar yapilmistir. Iki arastirmact
tarafindan nitel verilere ait kod ve kategoriler
olusturmuslardir.

2.5.1. Problem c¢6zme beceri testinden elde edilen
verilerin analizi

Problem ¢6zme beceri testi 11 acgik uglu sorudan
olugmaktadir. Testteki 11 sorudan 3'ii On test-son testte
kullanilmistir. Geri kalan sekiz soruda konu kazanimlar:
takip edilerek calisma boyunca uygulanmistir. Test acik
uglu  oldugundan testin puanlanmasinda
Hizarcioglu'nun (2013) gelistirmis oldugu dereceli
puanlama anahtar1 kullanilmistir. S6z konusu puanlama
anahtar1 kullanilarak problem ¢6zme beceri testinin
degerlendirilmesi; testteki her soru icin Polya’nin (1973)
problem ¢dzme
gerceklestirilmistir. Tablo 2’de problemi anlama kriterinin
diizeylerine yer verilmistir.

ézmen

adimlarmin  puanlanmasit  seklinde

Kriter 1.Diizey 2.Diizey 3.Diizey 4.Diizey 5.Diizey
0 Puan 1 Puan 2 Puan 3 Puan 4 Puan
Problemi Problemin Problemin 6zeti ok  Problemin Problem ¢ogunlukla dogru Problem; dogru
Anlama Ozetini yetersiz. Istenileni Ozetinde Ozetlenmis, eksikler ve eksiksiz bir
yapmamis. yazmus, verilenleri bircok eksik  kismen var. Istenileni sekilde 6zetlemis,
Problemde yazmamig veya var. yazmus, verilenler kismen  problemde
verilenleri ve  istenileni yazmamis Istenileni var veya istenileni verilenler ve
istenileni verilenleri kismen yazmis, yazmamis, verilenleri istenilenler tam
yazmamis. yazmis. verilenleri eksiksiz yazmuis. ve dogru olarak
ise kismen yazilmuis ise.
yazmis.

Ogrenci cevaplarmin nasil analiz edildigini gostermek igin
problem ¢ozme beceri testinin 6n test-son testte uygulanan
birinci sorusu ele alinmistir.

Sekil 2’de 013 kodlu katilimcinin birinci problem ¢dzme
becerisi 6n testinde problemi anlama asamasina yonelik
verdigi cevap goriilmektedir. Katilimcinin verdigi cevapta
problemi anlama, Ozetleme, verilenleri ve istenilenleri

yazmada eksiklikleri oldugu goriilmektedir. Katiimcinin
verdigi cevap; problemi anlama asamasina yonelik ilgili
kriterlere gore 1. diizey (0 puan) olarak degerlendirilmistir.
Problem ¢6zmenin diger basamaklary; ¢oziim stratejisini
belirleme, problemi ¢6zme, problemin sonucunu kontrol
etme ve ¢Oziimii degerlendirme basamagi icin ayni
durumlar yapilmistir. Bir 6grenci dereceli puanlama
anahtarima gore en fazla 60 ve en az 0 puan almaktadir.

1) Problemi kendi ciimlelerinizle leyiniz ve problemde verilenleri ve istenilenleri listeleynz?

[6Oden Sow w

Ve
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Lo ‘/L—jgo < AT
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Sekil 2. O13 kodlu katilimcinin ilgili problemin birinci adimina (problemi anlama) yénelik cevabi
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Problem ¢ozme beceri testi puanlarinin normal dagilip

dagilmadigma bakmak icin Shapiro Wilk testi

Tablo 3.

kullanulmistir. Tablo 3’te Ogrencilerin 6n test-son test
puanlarmin Shapiro Wilk testi sonuglar1 sunulmustur.

Problem Cozme Beceri Testi Degiskenine Ait Puanlarin Normal Dagilima Uygunluguna Iliskin Analiz Sonuglart

Testler n Shapiro Wilk (P)
On Test 20 .000
Son Test 20 .005

Tablo 3 incelendiginde 6n test-son test puanlarmin Shapiro
Wilk gore dagim  gostermedigi
bulunmustur (p <.05) (Biiyiikoztiirk, 2019). Veriler normal
dagilim gostermedigi i¢in non-parametrik testlerden olan

testine normal

Wilcoxon Isaretli Siralar Testi kullanilmustir.
2.5.2. Gortis formundan elde edilen verilerin analizi

Arastirma boyunca uygulanan her goriis formundan sonra
onlar1 okuyarak analizlerini yapmustir. Ayrica 6grencilerin
goriis formunda ifade ettikleri eksik ve anlamadig yerler
varsa 6grencilerle informal goriismeler yaparak ne demek
istediklerini anlamaya calismustir. Nitel verilerde igerik
analizinin giivenirligini ve gecgerligini sinanmasinda iki
onemli husus bulunmaktadir (Metin ve Unal, 2022).
Birincisi, analiz asamasina gegmeden 6nce belirlenen evren
ve Orneklemin bagka arastirmacilar tarafinda ulasilabilir
de kodlama
olusturulan yonergenin baska arastirmacilar tarafindan

durumda olmasidir. Ikincisi sirasinda
uygulandiginda ayni materyallerden benzer &zelliklere
sahip sonuglara varilmasidir (Ozden ve Durdu, 2016;
Yildirim ve Simsek, 2018). Bu nedenle goriis formundaki

Tablo 4.

nitel veriler iki aragtirmaci birlikte calisarak ve tartisarak
kod ve Kkategoriler olusturmuslardir. Arastirmanin
giivenirliginin saglanmas: igin Miles ve Huberman (1994)
tarafindan belirtilen stratejiler dikkate almmistir. Bu
stratejiler: arastirmanin yontemini agik ve ayrintili bir
sekilde aciklanmasi, arastirma sonuglar1 ortaya konulan
veriler ile iligkilendirilmis olmasi, arastirmanin ham
verileri
saklanmasi gibi kriterler goz 6niinde bulundurulmustur.

bagkalar1 tarafindan incelenebilecek sekilde

3. Bulgular
3.1. Birinci Alt Probleme iliskin Bulgular

Arastirmanin  birinci alt problemi
sayilarda problem ¢6zme becerilerinin uygulama 6ncesi ve
arasinda anlamli bir farkin olup olmadig:
belirlenmistir. Bu alt problemin analizinde, 6grencilerin n
dagilim
gostermedigi icin parametrik olmayan Wilcoxon isaretli-

siralar testi tercih edilmistir. Tablo 4'te analiz sonuglari

Ogrencilerin tam
sonrasl
ortalama normal

test-son  test puanlari

verilmistir.

Ogrencilerin On Test-Son Test Problem Cozme Beceri Puanlari Icin Wilcoxon Isaretli Siralar Testi Sonuglar

On Test-Son Test n Sira Ortalamast Sira Toplami z p
Negatif Sira 19¢ 10.37 197.00 -3.43 .00
Pozitif Sira 1b 13.00 13.00

Esit 0°

Toplam 20

Tablo 4 incelendiginde 6grencilerin deney 6ncesi ve sonrasi
ortalama puanlar1 arasinda istatistiksel olarak anlamli bir
fark belirlenmistir (z=-3.43, p <.05). Arastirma verilerinden
elde edilen puanlarin sira ortalamasi ve toplamlar
incelendiginde bu farkin negatif siralar, son test puanlari
lehine oldugu belirlenmektedir. Arastirma sonuglarina
dayali olarak, GME teorisine gore yapilan &gretimin
ogrencilerin problem ¢6zme becerilerini gelistirmektedir.

Bunun yaninda arastirma boyunca 6grencilerin problemi
anlama becerilerindeki gelisimleri etkinlik ¢6ziimlerine
yansimistir. Arastirma oncesinde problem ¢dzme testinin
birinci probleminde O1 6grencisi “Iki kursun saatlerine
gore paralar1 ve Ela’nin hangi kursa gidecegi soruluyor”
seklinde belirtmistir. Arastirma sonrasina ayni 6grenci ayni
soruyu asagidaki gibi aciklamistr.

604



A. Ericek ve M. Aydin

Ahi Evran Universitesi Kirsehir Egitim Fakiiltesi Dergisi Cilt 26, Say1 3, 2025

“Ela 7. sinuflar icin etiite yaziliyor ve fiyatlarina bakiyor. Ela
100 saat ders alacak ve bunun igin hangi kursa giderse daha
az para verir. Istenen durum: hangi kursa giderse daha az
para verir. Verilen durum: A kursu 50 saatlik kurs ticreti
800 tl 50 saatlik her bir ders saatin tizerindeki bir saat i¢in
15 tl'dir. B kursu 60 saatlik kurs tiicreti 900 ve 60 saatin
tizerindeki her bir ders i¢in 18 tl'dir.”

Benzer sekilde; O18 6grencisi de uygulama 6ncesinde
1.problemi ““100 saat ders alacak Ela’'min hangi kursu

secerse daha az 6der.”” cevaplarken uygulama sonrasinda;

“Ela 7.smuflar igin etiit merkezine yazilmaya karar verir.
Buna gore hangi kursu segerse daha az para 6der. Verilen:
A kursu 50 saatlik 800 tl ve 50 saatin {izerindeki her bir ders
15 tl'dir. B kursu 60 saatlik 900 tl ve 60 saatin tizerindeki her
bir kurs 18 tl'dir. Istenen: hangi kursu secerse 100 saatte
daha az para 6der.”

Ogrencilerden O1 ve O18'in son testte problemi anlamaya
yonelik yaptiklar1 agiklamalar daha ayrintili ve net oldugu
belirlenmistir. Bu nedenle dereceli puanlama rubrigine
gore O1 dgrencisi on testte 1 puan alirken son teste 4 puan
aldig1 belirlenmistir. Benzer sekilde O18 dgrencisi de &n
teste 1 puan alirken son teste 4 puan aldig1 belirlenmistir.
Ayrica bu gelisim siireci diger 6grencilerde de gergeklestigi

gozlemlenmistir. Ogrenciler ile yapilan goriismelerde de
GME teorisine dayali 6gretimin problemleri daha iyi
anlamalarina katki sagladigini ifade etmislerdir. Ornegin,
O3 bgrencisi bu durumu “Etkinlikler sayesinde problem
¢6zmeyi daha iyi anladim” ciimlesi ile ifade etmistir.

Arastirmada Ogrencilerin verilen bir probleme yd&nelik
¢Ozlim stratejisi belirleme becerisi agisindan da gelisimleri
incelenmistir.
problemin ¢oziimiine yonelik stratejisini; “Elli ve altmig
saatin {istiindeki derslerin fiyatim1 hesaplamak” olarak

O1 ogrencisi uygulama o6ncesinde 1.

ifade etmistir. Uygulama sonrasinda ““Verilen saatlerin
bularak ¢6ziime gidebiliriz.”
ciimlesiyle daha net olarak ifade etmistir. Bu soruda;
“¢OzUim stratejisini belirleme” becerisi agisindan dereceli
puanlama anahtarma gore, O1 &grencisi on testte 1 puan

ustlerindeki zamanlar1

alirken son teste 3 puan almistir. Diger 6grencilerin de
sonrasinda ¢Oziim stratejilerini daha iyi
belirledikleri goriilmiistiir.

uygulama

Arastirmada Ogrencilerin  “verilen problemi
becerisindeki gelisimleri de incelenmistir. O13 &grencisinin

¢0zme”

uygulama dncesinde 1. probleme yo6nelik ¢oziimii Sekil 3'te

¢) Proble

igézﬁnuz?,% co
N LER

R
Ry eat

verilmistir
R ) cewap @

i T

Sekil 3. O13 dgrencisinin uygulama dncesinde 1. probleme yonelik ¢oziimii

Uygulama 6ncesinde O13 6grencisinin bu ¢oziimii dogru
degildir.
probleme ait ¢6ztimii Sekil 4’te sunulmustur.

O13 &grencisinin uygulama sonrasinda bu

Sekil 4 incelendiginde 013 Ogrencisinin son testte yaptigi
¢oziimiin On testte yaptig1 ¢oziime gore daha anlagilir
oldugu belirlenmistir. Bu nedenle dereceli puanlama

rubrigine gore O13 dgrencisi on testte 0 puan alirken son
teste 4 puan aldig1 gdzlemlenmektedir.
ogrencilerin cevaplari incelendiginde son test ¢6ziimlerinin
gore daha oldugu
belirlenmistir. GME ile yapilan
Ogretimin Ogrencilerin problemi ¢6zme asamasi {izerinde
olumlu bir etkisinin oldugu gézlemlenmistir.

Ayrica diger

on test ¢oOzlimlerine ayrintili

Dolayistyla teorisi

¢) Problemi ¢oztiniz?* <
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Sekil 4. Uygulama sonrasinda O13 dgrencisinin 1. probleme ait ¢6ziim
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Arastirmada 6grencilerin problem ¢6zme basamaklarindan
dordiinciisii olan “problemin sonucunu kontrol etme”
basamagina yonelik becerilerindeki gelisimleri
incelenmistir. Ornegin  O7  6grencisinin  uygulama
Oncesinde birinci probleme yonelik ¢oziimiinii nasil
dogrulamaya calistigini Sekil 5'te sunulmustur.

Sekil 5 incelendiginde, o7 Ogrencisinin  ¢6zlimiinii
dogrulamaya yonelik yaptig1 islemlerin problemin
¢6ziimiinii kontrol etme ile iliskili olmadig1 goriiliir. Clinkii
¢Ozlim ile ilgisi olmayan islemler yapmustir.

Q0 JLtOV

)

AS -/ - ===

d) 'Buldtgunuz sonucun Saglamasim yapiniz 2
N s

2

(RO 1N '

=d
A Q,_--..,

TS

Sekil 5. O7 dgrencisinin uygulama 6ncesinde 1. probleme verdigi cevabi dogrulamast

07 o6grencisinin ¢oziimii  dogrulamaya yonelik olarak
uygulama sonrasinda yaptigi islemler ise, Sekil 6’da
sunulmustur.

O7 bgrencisinin problemin ¢dziimiinii kontrol etme
basamagina yonelik becerisi 6n teste yaptig1 ¢dziime gore

daha anlamli bulunmustur. Ciinkii 6grencinin islemleri
tersten yaparken dogru cevaba ulastigindan son test 6n
teste gore daha anlasilir goriilmiistiir. Problemin sonucunu
kontrol etme becerisinde O7 6grencisi 6n testte 0 puan
alirken son teste 4 puan almustir.

@
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Sekil 6. O7 ogrencisinin uygulama sonrasinda 1. probleme verdigi cevabi dogrulamasi

Arastirmada 6grencilerin problem ¢6zme basamaklarindan
besincisi olan, “problemin ¢6ziimiinii degerlendirme” ye
yonelik gelisimleri  incelenmistir.
Uygulama dncesinde O19 6grencisinin problem ¢zme testi
1. sorusunda yaptig1 ¢oziimii degerlendirmeye yonelik
ifadeleri Sekil 7’de verilmistir.

becerilerindeki

Sekil 7 incelendiginde O19 &grencisi uygulama dncesinde
problemin ¢6ziimiinii degerlendirmeye yonelik anlamli bir
¢OzUlim yapmamugtir.

D Ve =z L7

€) Sizce bagka ¢6ziim yolu var midir ? Varsa yorumlaymz ?

Sekil 7. O19 dgrencisinin uygulama dncesinde problem ¢ozme testi 1.sorusunda “problemin ¢oziimiinii degerlendirme”

basamagna yonelik ifadesi

Uygulama sonrasinda 019 Ogrencisinin son testte yaptig:
¢ozim Sekil 8'deki gibidir. Sekil 8 incelendiginde
uygulama sonrasinda O19 &grencisinin  “problemin
¢oziimiinli degerlendirme” ye yonelik ifadeleri 6n teste

yaptig1 acgiklamaya kiyasla daha anlamlidir. Problemin
¢oziimiinii degerlendirme becerisinde O19 &grencisi,
degerlendirme rubriginde 6n testte 0 puan alirken son teste
4 puan almisgtir.
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e) Sizce haska @ﬁzim yolu var madir 7 Vars,
Eved Sophg iy sl

yorumlayimz ?
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Sekil 8. O19 6grencisinin uygulama sonrasinda problem ¢ozme testi 1. sorusunda “problemin ¢oziimiinii degerlendirme”

basamagna yonelik ifadesi

Diger becerilerinde oldugu gibi,
ogrencilerin uygulama kiyasla, uygulama
sonrasinda “problemin ¢oziimiinii degerlendirme” ye
yonelik becerilerinde de gelisim gozlenmistir. Uygulama
siireci boyunca her bir etkinlikten sonra 6grencilere sorulan
problemlere yonelik olarak, 6grencilerin her bir problem

problem ¢o6zme
oncesine

icin problem ¢6zme becerilerindeki gelisimleri 2. alt
problemde daha detayli olarak ayrica ele alinmaistir. Yas ve
O0grenim durumlari iyi ifade
edemeseler de 6grencilere verilen goriis formundan elde
edilen bulgular da etkinliklerin &grencilerin problem

itibariyle kendilerini

¢ozme  becerilerini  gelistirdigine  yonelik  goriis
belirtmislerdir. Sekil 9°da O13 Ogrencisinin bu konudaki
goriisii sunulmustur.

Sekil 9 incelendiginde 013 dgrencisinin yapilan etkinligin
onlarin problem ¢6zmeye yonelik olumlu katkisinin
oldugunu belirtmistir.

4 Yapilan etkinlik size verilen problemi ¢8zmeye katkisi oldu mu? Eger olduysa nasil

bir katkis: oldugunu agiklayimz?
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Sekil 9. 013 6grencisinin yapilan ikinci etkinligin problem ¢é6zme becerilerine etkisi hakkindaki goriisiinden bir kesit

Diger dgrencilerden O6 dgrencisinin yaptig1 goriis “Evet
katkis: oldu ciinkii daha ¢ok derse katiliyorum ve daha iyi
anliyorum” gibi benzer ifadelerle bu konudaki goriislerini
belirtmiglerdir. Ornegin 6grencilerin etkinligi
¢ozerken aralarinda gegen diyaloglar asagida sunulmustur.

ikinci

Arastirmaci: Herkes etkinligi okusun.

O2: Grup arkadaslarma bakip, dordiimiiz etkinligi okuyalim
sonra da birbirimize soralum.

O4: Grup arkadast O7’e pozitif derken olumlu bir durum mu
demek.

O7: Evet yani pozitif (+) durumlarimiz fazla ise daha olumlu bir
durum.

O5: Yanindaki arkadast O7’e ya negatif (-) durum fazla ise nasil
olacak.

O7: O zaman negatifler kalacak elimizde.

O4: (Grup arkadaslarina bakarak) artilar fazla ise eksilerin bir
kismini gétiirecek yine biraz arti durum kalacak.

O2: Bence de burada da eksiler fazla o zaman artilardan bir kismi
gotiirecek. Geriye birkag eksi kalacak.

O5: Evet anladim.

O7: Etkinligi ortaya alalim. Coziimleri beraber yazalim.
Arastirmacy: Herkes kendi grup arkadas: ile ¢ozdii mii?

Arastirmaci: Eger ¢ozdiiyseniz bu sefer gruplar arast etkinligi
tartisalim. Boylece etkinlik bitirilmis olur (Etkinlik 1 ders saati
boyunca yapimistir).

Ikinci etkinlige ait video kayitlarindan yukarida sunulan
kargilikli konusmalar gergeklesmistir. Arastirmaci ayrica
gerek ders igerisinde gerekse ders aralarinda ogrencilerle
yaptigr informal goriismelerde de problem ¢ozmeye
yonelik olumlu goriislerin  olustugunu belirlemistir.
Ogrencilerin problem ¢dzme becerisi 6n test — son test
puanlar1 arasinda son test lehine istatistiksel olarak anlamli
farkliligin olmasi da bunu desteklemektedir.
bunlardan hareketle, GME etkinlikleri ile yapilan 6gretimin
ogrencilerin problem ¢6zme becerilerini gelistirdigi
soylenebilir. Ogrencilerin uygulanan etkinlikler ve bu
etkinliklerin problem ¢dzme becerilerine etkisi hakkindaki
goriisleri daha detayli olarak 3. alt problemde ele
alinmasgtur.

Butin
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3.2. Ikinci Alt Probleme Iliskin Bulgular

Arastirmanin  ikinci alt problemi “Ortaokul 7. siuf
ogrencilerin, uygulama siirecindeki problem ¢dzme
becerilerinin gelisimi nasildir?” seklinde belirlenmistir.
Ogrencilere konu kazanimlar1 dikkate alinarak sekiz
problem uygulanmistir. Ogrenciler bu  problemleri
¢ozerken Polya’nin (1973) problem ¢dzme asamalar: goz

oniinde bulundurulmustur. Boylece sekiz problem ¢ézme
belirlenmeye ¢alisilmistir. Polya'nin (1973) problem
¢ozlimiindeki ilk asama problemi anlamadir. Uygulanan
sekiz problem ¢6zme etkinligi boyunca 6grencilerin
problemi anlama basamagima yonelik ortalama puanlar
Grafik 1’de verilmistir.

Problemi Anlama
2
4 “ = ot
- %
on
3,5 2
o 3
3 o
2,5
2
w w
1 ’ 5 — —
1
0,5
0
1. Problem 2. Problem 3. Problem 4. Problem 5. Problem 6. Problem 7. Problem 8. Problem

Grafik 1. Ogrencilerin problemi anlama basamagina gére puan ortalamalari

Grafik 1 incelendiginde 6grencilerin problemi anlamaya
yonelik puan ortalamalar1 ilk iki problemde diisiik
olmustur. Ancak daha sonraki problemlerde ortalama
uanlarinin yiikseldigi goézlemlenmistir. Polya’ya (1973)

gore problem ¢dzmenin ikincisi asamasi1 olan “¢dziim igin
strateji belirleme” basamagina ait ortalama puanlar1 Grafik
2’deki gibidir.

Coziim Stratejisini Belirleme

3

2

1

0

1. Problem 2. Problem 3. Problem 4. Problem 5. Problem 6. Problem 7. Problem 8. Problem

Grafik 2. Ogrencilerin ¢0zlim stratejisini belirleme basamagina ait puan ortalamalar1
Grafik 2 incelendiginde ogrencilerin ¢oziim stratejisini  basta kendilerinden istenilenleri pek anlamadiklar

belirleme basamaginda birinci problemden altinci
probleme kadar birbirine yakin puanlarm oldugu
goriilmektedir. Ancak yedi ve sekizinci problemlerde
yiiksek puanlarin oldugu belirlenmistir. Ogrencilerin,

“goziim stratejisini belirleme” basamagina yonelik olarak

goriilmiis ve son etkinliklere dogru ise bu eksikligi
giderdikleri belirlenmistir. Polya’ya (1973) gore problem
¢bzmenin tiglinclisii asamast olan “problemi ¢6zme”
basamagina ait ortalama puanlar1 Grafik 3'te sunulmustur.
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Grafik 3. Ogrencilerin problemi ¢zme basamagina gore puan ortalamalari

Grafik 3 incelendiginde &grencilerin birinci problemden  gozlemlenmistir. Polya’ya (1973) gore problem ¢6zmenin
tiglincii probleme kadar ortalama puanlarin diisiik oldugu  doérdiincli asamast olan “problemin sonucunu kontrol
belirlenmistir. Ayrica dordiincii problemden sekizinci etme” basamagina ait ortalama puanlart Grafik 4'te
probleme kadar ise ortalama puanlarin yiiksek oldugu  verilmistir.

Problemin Sonucunu Kontrol Etme

1. Problem 2. Problem 3. Problem 4. Problem 5. Problem 6. Problem 7. Problem 8. Problem

Grafik 4. Ogrencilerin problemin sonucunu kontrol etme basamagina gore puan ortalamalari

Grafik 4 incelendiginde o&grencilerin birinci ve ikinci  (1973) gore problem ¢6zmenin besinci asamasi olan
problemlerde zorlandiklari belirlenmistir. Daha sonraki  “problemin sonucunun degerlendirilmesi” basamagina ait
problemlerde bu eksikliklerini kapatmuslardir. Polya’ya  ortalama puanlari Grafik 5'te sunulmustur.
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Grafik 5. Ogrencilerin problemin sonucunu degerlendirme basamagina ait puan ortalamalart

Grafik 5 incelendiginde, Ogrencilerin ilk iki problemin
sonucunu degerlendirmeye yonelik puan ortalamalar
diisitk olmasina karsin {iglincii problemden itibaren puan
ortalamalarmin yiikseldigi goriilmektedir. Ancak 5.
problemde o&grencilerin puan ortalamalarinin  diistiigii
belirlenmistir.

3.3. Ugiincii Alt Probleme Iliskin Bulgular

Arastirmanin {iclincii alt problemi &grencilere uygulanan
etkinliklerin problem ¢ozme becerilerine etkisi hakkindaki
gortisleri Etkinlikler ~dorderli &grenci
gruplarinda uygulanmistir. Ornegin dgrencilere uygulanan
dordiincii etkinlik sirasinda video kayitlari incelenirken
aralarinda asagidaki konusmalar ge¢mistir:

incelenmistir.

Arastirmact: Tiim gruptakiler kigitlarda verilen etkinligi okusun.
O14: (Grup arkadas: O16'e bakarak) etkinligi anladin mi?

O16: Evet anladim ve doguya dogru pozitif (+) ve batiya dogru
giderken negatif (-) aliriz.

O14: (Yamndaki arkadast O19 a donerek) bisiklet batya gittigi icin
negatif alacagiz.

O19: Evet anladim.
Tablo 5.

Etkinliklerin Problem Cézmeye Etkisine Yonelik Kodlarin Siklik
ve Yiizde Degerleri

O8: (O da bir kez daha etkinligi okuyarak) doguya dogru giderken
pozitif ve batya dogru giderken negatif alacagiz.

O16: Hade kigitlar: ortalayip birlikte anlamaya bakalim. (Kagitlar:
grup masasi ortasina cekerek beraber anlamaya baghyorlar. Kimin
yazacagini soruyor ve kendisi yazayim diyerek birlikte ¢ozmeye
caliswyorlar).

Arastirmact:  Cocuklar, grup ici arkadaglarimzla ¢ozdiiniiz.
Bundan sonra gruplar aras: etkinligi tartisalim. Arastirmact soz
almak isteyen 6grencilere sirastyla soz vererek ve daha sonra soz
almak isteyen bagka 6grenciye de bir 6nceki arkadaginin soyledigine
katilryor musun diye sorar. Etkinlik 6grenciler tarafindan ortak bir
coziim bulundugunda arastirmaci da konuya dahil olup etkinligi
bitirmis olur. Etkinlik, 1 ders saati boyunca siirer).

Katihmalarmn  etkinlikleri ~ uygularken  aralarindaki
diyaloglar verilmistir. Sekil 10°da uygulanan etkinliklerin
ogrencilerin problem ¢ozme becerilerine etkisini belirlemek
i¢cin goriis formundan olusturulan kod ve kategorilerin

NVIVO 12 ¢iktist sunulmustur.

Sekil 10’da verilen kodlarin siklik ve yiizde degerleri ise
Tablo 5’te sunulmustur.

Tema Kodlar f %
Olumlu katk: sagladi 96 60
Etkinlik Etkinlik problemi daha ¢abuk 6grenmeyi saglar 18 11.25
Problem ¢dzmeye etkisi Problemi daha kolay ¢6zmemi saglad: 19 11.875
Problem ¢6zmeyi daha iyi 6grendim 05 3.125
Olumlu bir katk: saglamadi 22 13.75
Toplam 160 %100
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Tablo 5 incelendiginde, 6grencilerin ¢ogunlugu yapilan
etkinliklerin problem ¢6zme Dbecerilerine olumlu katki
sagladig1 yoniinde goriis belirtmigslerdir. Ayrica uygulanan

GME etkinliklerinin  &grencilerin  konuyu daha iyi
O0grenmelerini saglamistir.

Ogrencilenn
roblem ¢ozmeye

yonelik

olumliu bir katka
sagladi

etlanhk problemi
daha gabuk
ofgrenmemizi
saglad:

Sekil 10. Etkinliklerin problem ¢6zme becerisine etkisi

4. Tartisma
Arastirmanin birinci alt probleminde, 6grencilerin problem
yonelik
durumlar:

¢ozme becerilerine uygulama Oncesi ve

sonrasindaki Ogrencilerin
problem ¢6zme becerilerine yonelik ©6n test-son test
ortalama puanlar: arasinda istatistiksel olarak anlamli bir
fark belirlenmistir. Bunun yaninda 6grenciler problem
gelistigine
belirtmislerdir. Bulgulardan elde edilen bu sonuglara gore
GME teorisine dayali etkinliklerin 6grencilerin problem
¢6zme becerilerini gelistirdigini gostermektedir. Doorman
ve digerleri (2007) yaptiklari calismada GME teorisine gore
yapilan 6gretimin 6grencilerin problemi ¢6zme becerilerini
gelistirdigi belirlenmistir. Benzer sekilde Kusumawati
(2013) yaptig1 calismada GME teorisine gore yapilan
Ogretimin 6grencilerin iletisim yeteneklerini ve problem

incelenmistir.

¢ozme  becerilerinin dair  goriisler

¢ozme becerilerini gelistirmistir. Hasibuan vd. (2019)
yaptiklar1 ¢alismada GME teorisine goére hazirlanan
materyallerin 6grencilerin problem ¢6zme becerilerini
gelistirmistir. Sancu (2022) tarafindan yapilan c¢alismada
GME teorisine gore hazirlanan etkinliklerin 6grencilerin
problem ¢dzme basarilarini artirdigi belirlenmistir.

Aragtirmanin  ikinci alt probleminde,
uygulama siirecindeki problem ¢6zme becerilerinin
gelisimi incelenmistir. Arastirma boyunca sekiz problem
¢ozme sorusu uygulanmstir. Ogrenciler bu problemleri,
Polya’nin (1973) problem ¢6zme adimlarina goére ¢dzmeye
¢alismiglardir. Uygulama sonunda, Polya'nin problem
¢ozme basamaklari ayri ayri1 puanlanmustir. Bulgulardan
elde edilen gore, Ogrencilerin  bastaki
problemlerde zorlandiklari belirlenmistir. Daha sonraki
problemlerde becerilerinin gelistigi ~gozlemlenmistir.
Ayrica problem ¢d6zme basamaginin ortalama puanlar

Ogrencilerin

sonuglara

olumlu bir katks
saglamads

problem gozmeyi

) problemi daha
daha iy1 ogrendim i

kolay ¢ozmemi
sagladi

karsilastirildiginda en yiiksek ortalama puanin problemi
anlama basamaginda oldugu belirlenmistir. Problem
¢ozmenin diger basamaklarinda ise ortalama puanlarmin
birbirine yakin oldugu bulunmustur. Bunun sebebi GME
teorisine gore dersin gergek hayat problemleri ile
baslamasidir. BOylece problemlerin anlama diizeylerini
olumlu etkilemistir. Mahendra (2017) yaptig1 calismada,
GME teorisine gore yapilan Ogretimin oOgrencilerin
kavramsal anlayislarma olumlu bir etkisinin oldugu
belirlenmistir. Ogrencilerin problemin ¢oziim stratejisini
belirleme, problemi ¢6zme, problemin sonucunu kontrol
etme ve degerlendirme asamalarinda ise problemi anlama
asamasina gore daha az ortalama puan elde edilmistir.
Bunun nedeni, 6grencilerin yedince sinifa kadar problemin
bu ¢oziim agsamalari ile ilgili gok az deneyim yasamasindan
kaynakli oldugu diistiniilmektedir.

Arastirmanin  iiglincii  alt probleminde, 6grencilerin
problem katkis1
olduguna dair goriis belirtmislerdir. Katilimcilar etkinlikler
sayesinde muhakeme yeteneklerinin gelistigini ve bunun

yani sira stratejiler gelistirerek problemleri daha kolay

uygulanan etkinliklerin ¢bzmeye

¢ozebildiklerini
etkinlikler sayesinde ogrencilerin derse olan ilgilerini
arttirdigl, merak duygusunu olusturdugu ve daha kalict
Ogrenmeyi sagladigr gozlemlenmistir. GME teorisinin
aktivite ilkesi geregi, 6grenme ortaminda 6grencinin aktif
olmalidir (Van den Heuvel-Panhuizen, 2003). Bu ¢calismada
aktivite ilkesi g6z oniinde bulundurularak ders islenmistir.
Boylece uygulama oncesinde derse katilmayan bazi
Ogrenciler uygulama boyunca derse katilmaya caba
gostermistir.  Ogrenciler ile yapilan goriismelerde
etkinliklerin simif igi sosyal etkilesimlerini arttirdigini
belirtmiglerdir. Uygulama sayesinde o6grencilerin kendi
aralarinda ve dgretmenleriyle olan iletisimlerini olumlu

ifade etmislerdir. Ayrica uygulanan
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etkiledigi gozlemlenmistir. Ayrica Ogrenciler grup
¢alismasmin yararli oldugunu ifade etmislerdir. Bunun
yaninda dgrenciler matematigin bagka konular1 i¢in de bu
tir etkinliklerin uygulanmasin1 istemislerdir. GME
teorisine bagh kalinarak yapilan ¢alismalar incelendiginde
etkinliklerin GME’ye uygunlugunu degerlendirmek icin
herhangi bir kontrol aracinin olmadig: belirlenmistir. Bu
sebeple ileride yapilacak calismalar icin GME’ye dayali
etkinlikleri gelistirmeye yonelik kontrol listesinin
gelistirilmesi 6nerilebilir. Bu calismada, GME teorisine gore
hazirlanan etkinlikler sayesinde Ogrencilerinin tam
sayillarda  problem  ¢6zme  becerilerinin  gelistigi
belirlenmistir. GME'nin problem ¢6zme adimlarindan
problemi anlama, ¢oziim stratejisini belirleme, problemi
¢6zme, problemin sonucunu kontrol etme ve problem
sonucunu degerlendirme adimlarindan en ¢ok hangi adim
tizerinde etkili oldugu ile ilgili bir ¢alisma yapailabilir.

Yazar Notu: Bu ¢alisma ikinci yazarin danismanliginda

birinci yazarin yiiksek lisans tezinden tiretilmistir.

Yazar Katkilar1: Her bir yazarin yayina verdigi katki %50
orandadir.

Finansman: Bu aragtirma ayrica Dicle Universitesi Bilimsel
Aragtirma Projeleri Koordinasyon Birimi
Koordinatorliigiince desteklenmistir. Proje Numarasi:
ZGEF20.003

Cikar Catismas:: Calismada herhangi bir ¢ikar
gozetilmemistir.

Veri Erisilebilirligi: Verilerin erisilebilirlik durumu agiktir.
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1. Introduction

The first thing individuals need to do to solve the problems
they encounter is to learn the problem-solving process
(Kneeland, 2000). George Polya's (1973) problem-solving
stages can be used to solve some problems. Polya (1973)
focused on the problem-solving process in his book “How
to Solve It”. He divided this process into 4 parts as follows:
f understanding the problem, preparing a plan for the
solution, implementing the plan, and evaluating the
implementation. The student is active while solving the
problem (Ozgen, 2007). Thus, students enter situations
where they seek solutions to problems and criticize the
solution or solutions offered (Ministry of National
Education [MEB], 2018). If students have mathematical
knowledge, knowledge of problem-solving strategies, and
willingness to present and solve problems, they can be
taught how to solve problems, thus increasing their
mathematical knowledge and developing their problem-
solving skills further.

Education aims to develop problem-solving skills in
individuals (Kharousi & Abed, 2021). For this reason,
teachers should acknowledge that it is necessary to help
children know what kind of problems they could encounter
and know which problem-solving methods are suitable for
children and how to create educational experiences for
children in this regard. Additionally, including problem-
solving activities in educational programs is effective in
developing problem-solving skills (Aydogan, 2012).

Many approaches and methods are used in mathematics
education to develop problem-solving skills in students
(Nama Aydin, 2014). While the skills of making
calculations and performing operations with numbers used
to be at the forefront in mathematics teaching, the MEB
(2018) program focuses on problem-solving, reasoning,

being able to express reasoning easily, and developing
strategies for problem-solving. Practices that start with
real-life problems are more effective in making sense of
mathematics (Aytekin Uskun, 2020). Freudenthal (1973),
who suggested that the lesson should start with real-life
problems, developed the theory of realistic mathematics
education (RME). RME is quite valuable because it makes
sense of information and is based on real-life problems. In
the literature, there are very few studies that have aimed to
determine the problem-solving skills of students using
RME theory in Turkey (Cilingir, 2015; Sancu, 2022). In
studies conducted in countries other than Turkey, the
problem-solving skills of students have been found to
improve thanks to RME activities (De Corte, 2004;
Hasibuan et al., 2019; Laurens et al., 2018; Susanto et al.,
2019). Therefore, it is thought that this study will contribute
to the field by examining the effects of RME on the
problem-solving skills of students in Turkey. For this
purpose, it was decided to cover the topic of integers with
RME activities in this study.

RME is a field-specific teaching theory developed by Hans
Freudenthal, one of the founders of the Freudenthal
Institute in the Netherlands, and his colleagues in the 1970s
(van den Heuvel-Panhuizen, 2003). The RME theory argues
that mathematics can be learned more effectively by doing
and experiencing. According to the RME theory, the
process of learning mathematics begins with a real-life
problem. Additionally,
knowledge themselves (Altun, 2004). There are basic
principles on how
knowledge. There are also basic principles that are
emphasized regarding how teachers should teach
mathematics (van den Heuvel-Panhuizen & Wijers, 2005).
An instruction process in which RME is applied is given in
Figure 1.

students reach mathematical

students access mathematical

Corresponding Author! : Ali Ericek, PhD Student, Dicle University, Tiirkiye, pirana_620@hotmail.com

Author?

: Mehmet Aydin, Assoc. Prof. Dr., Dicle University, Tiirkiye, mehaydin2008@gmail.com



A. Ericek and M. Aydin

Ahi Evran University Journal of Kirsehir Education Faculty Volume 26, Issue 3, 2025

Aims

Activities

Materials

Evaluation

Educational Design Principles of RME o  Active % Guidance

>  Guided Rediscovery and e Participation % Asking real-life problems
Mathematization, % Asking questions that will

> Rediscovery of the Process
(Didactic Phenomenology),
> Self-Evolving Models,

Figure 1. Lesson plan according to RME

As seen in Figure 1 first, the lesson plan is prepared.
According to the RME theory, objectives, materials,
activities,
consideration to prepare the lesson plan (Celik, 2016).
According to the educational design process of RME, there
are three basic principles of learning mathematics (Kwon,
2002). The first of these involves guided rediscovery
(guided reinvention) and realizing mathematization
(Freudenthal, 1973). Mathematization can be horizontal or

and evaluation elements are taken into

vertical. Horizontal mathematization is referred to as a
process of formulating a problem in different ways,
discovering relationships, and translating a real-life
problem into a mathematical language (van den Heuvel-
Panhuizen, 2005). Vertical mathematization defines a
process related to mathematical operations (e.g., modeling,
symbolization, generalization, depiction, and abstraction)
(van den Heuvel-Panhuizen, 2020). Another educational
design principle of RME, the principle of rediscovering the
process (didactic phenomenology), involves defining
mathematical concepts and explaining the formation
process of concepts (Kwon, 2002). Moreover, the principle
of including self-developed models defines the transition
between informal and formal knowledge in mathematics. It
also refers to making abstract formal mathematics more
meaningful for students and more concrete. There are
certain roles that teachers and students should take in
RME-supported teaching. According to Norbury (2004), the
teacher should determine the suitability of the problem
they apply to the concept or outcome they are trying to
teach, and the questions involved in the process should be
those that direct horizontal vertical
mathematization. First of all, students are presented with
real-life problems that are suitable for the targeted
outcomes of the relevant topic in the curriculum. According
to Posamentier and Krullik (2016), problem-solving is a
fundamental reason for learning mathematics. Thus,
students find opportunities to think, reason, and use their
own knowledge and experiences by solving problems.
According to the National Council of Teachers of

will and

facilitate horizontal and
vertical mathematization

% Assessment

Mathematics (NCTM, 2000), problem-solving is like the
“heart of mathematics”. In this context, problem-solving
has many benefits in teaching (Dering6l, 2006). There are
studies indicating that the RME theory improves the
problem-solving skills of students (van den Heuvel-
Panhuizen, 2020).

According to the results of the literature review, studies on
the RME theory have been conducted in different topics of
mathematics (Ozgelik, 2015). Students first learn the topic
of integers in the 7th grade. The topic of integers is
important because it forms the basis for the topics covered
later (MEB, 2018). For this reason, if integers are not learned
well, students may experience major problems in learning
other topics introduced later ($ahal, 2016). In previous
studies on the topic of integers, it was determined that
students had difficulties in learning (Demirdren, 2019).
Additionally, since the topic of integers is abstract, and it is
difficult to find materials to use for teaching, students may
experience difficulties while learning it (Ercan, 2010). For
this reason, while teaching the topic of integers, teachers
need to help students establish a connection with real-life
situations. Considering all this information, the aim of this
study was to determine the effects of a teaching process
designed with RME activities on the problem-solving skills
of seventh-grade middle school students regarding the
topic of integers. For this purpose, answers were sought for
the following questions:

1. Is there a significant difference between the
problem-solving skills of students in integers
before and after RME activities?

2. How do the problem-solving skills of 7*-grade
middle school students develop during RME
activities?

3. What are the opinions of 7*-grade middle school
students about the effects of the implemented
activities on their problem-solving skills?
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2. Method
2.1. Design

Qualitative and quantitative data were collected in the
study. Since these data were integrated with each other
(Glirbiliz & Sahin, 2017) and combined (Creswell, 2019), a
mixed-method design was preferred. In accordance with
the purpose of the study, a nested design was used. In a
nested design, qualitative and quantitative data are
collected separately and combined in the discussion and
conclusion sections (Creswell, 2019). However, one of the
qualitative and quantitative datasets is more prominent
than the other (Yildirim & Simsek, 2018). In this study, the
qualitative method was more prominent than the
quantitative method.

2.2. Participants

This study was conducted with 20 seventh-grade students
at a school in a rural district in southeast Turkey. The
school's educational activities are carried out in a single
building. While 12 of the students who were included in the
study were girls, 8 were boys. Convenience sampling,
which is a purposive sampling method, was utilized to
include participants. The researcher chose Classroom C,
one of the 4 classrooms to which he was teaching
mathematics, as the sample. The students in this classroom
such as better
communication and easier feedback. The participants were
given codenames such as S1, 52, S3, ... 520 to avoid using
their identifying information.

were chosen considering criteria

Table 1.

Levels of the criterion of understanding the problem

2.3. Procedure

A pilot study was conducted before the main study. The
purpose of the pilot study was to determine whether
students understood the activities and try to make
corrections by identifying the areas where they had
difficulty understanding. Eight activities were performed
by the students who were included in the pilot study.
According to the principle of interaction (cooperation),
which is one of the basic principles of RME, the students
were allowed to learn mathematics together with their
peers. After the pilot study, corrections were made to the
activities. Then, the main study was carried out.

Table 1 shows the application process of the main study.
Before the intervention that was implemented in the study,
a ‘Problem-Solving Skills Test’ was applied to the students.
The 8 activities that were used in the pilot study and
finalized after improvements were used in the main study.
The participants were divided into heterogeneous groups
of four according to their report card grades from the
previous year. The study lasted six weeks (30 hours). Eight
problem-solving questions were applied throughout the
study. Additionally, after each activity and problem-
solving question, the opinions of the participants about the
activities were obtained using an opinion form. At the end
of the study, the ‘Problem-Solving Skills Test” was applied
to the participants again as a post-test.

Criterion Level 1 Level 2 Level 3 Level 4 Level 5
0 Points 1 Points 2 Points 3 Points 4 Points
Did not The summary of the There are many  The problem The problem is
summarize problem is deficiencies in is mostly summarized summarized
the very inadequate. the summary of  correctly, there are accurately and
problem. Wrote what was the problem. some deficiencies. completely, and
Did not requested, Wrote what was  Wrote what was the given and

write down  did not write what

Understanding the Problem

what was was given, or did
given and not write what was
what was requested,
requested in  partially wrote

the what was given.
problem.

requested, and
wrote what was
given, but only
partially.

requested, requested

what was given is information in the
partially available or problem is written
did not write what was ~ completely and
requested, correctly.
wrote what was given

completely.

2.3.1. Ethical Declaration

In this study, the rules of the “Higher Education
Institutions Scientific Research and Publication Ethics
Directive” were followed. No action specified in the section
“Actions Contrary to Scientific Research and Publication

Ethics”, which is in the second part of the directive, was
taken. This study was conducted with the approval of the
Social Sciences Ethics Committee of Dicle University, with
the decision dated October 3, 2019, and numbered 20272.
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2.4. Measures

A Problem-Solving Skills Test, an Opinion Form, and
activity sheets developed according to the RME theory
were used to collect data.

2.4.1. Problem-Solving Skills Test

A problem-solving skills test was prepared by the
researcher by taking into account the final targeted
outcome for the topic of integers in the seventh-grade
middle school curriculum, "Solves Problems Related to
Integers". The test was developed in line with the
educational design principles of RME.

2.4.1.1. Determining the Purpose of the Test

At this stage, questions in theses, articles, papers, and
various textbooks were examined to prepare test problems
in accordance with the RME theory. The problems were
prepared as open-ended questions. The reason for the
open-ended form of the problems was to reveal the
problem-solving and learning outcomes of the participants.
While solving the problem, each participant needed to
make connections with their mathematical experiences
rather than by memorization, rules, or formulas.

2.4.1.2. Determination of the Behaviors to Be Measured

The problems were prepared by considering the topic-
based targeted outcomes of the participants. According to
the principles of the RME theory, these problems needed be
suitable for the course and educational levels of the
participants.

2.4.1.3. Writing and Reviewing the Items

The problems on the test needed to be clear,
comprehensible, and compliant with spelling rules. For this
reason, they were submitted to two teachers of Turkish
language working at the Ministry of National Education.

The necessary corrections were made to the problems.
2.4.1.4. Expert Opinions

The problems were submitted to four primary school
mathematics teachers working at the Ministry of National
Education. Then, to determine their suitability in the
context of RME, they were presented to the opinions of 3
faculty members who were subject experts (who had
doctorates in the field of RME). The necessary corrections
were made in line with the recommendations of the
experts.

2.4.1.5. Preparation of the Draft Form

A draft form was created, corrected, and finalized before its
implementation in the pilot study.

2.4.1.6. Application of the Draft Form

The problems in the draft form were applied to the students
participating in the pilot study. These students were
interviewed after the pilot study, and this way, feedback

was received regarding the comprehensibility of the
problems and their suitability for their levels.

2.4.1.7. Creation of the Final Form

It was determined that the finalized problems measured the
achievements of the students in problem-solving skills. All
11 problem-solving questions used for the form were
prepared by taking these stages into account. Eight
activities were prepared according to the RME theory for
teaching the targeted outcomes regarding the topic of
integers. A problem-solving question was prepared for
each activity. The remaining three problem-solving
questions were prepared for the topic of integers in general.

2.4.2.Opinion Form

According to Yildirim and Simsek (2018), while preparing
a form to collect opinions, it is necessary to consider stages
such as writing clear and specific questions that can be
easily understood, asking open-ended questions, avoiding
directing, and refraining from asking multiple questions in
a single question item. In addition to these stages, the
opinion form to be used in this study was prepared with 7
open-ended questions based on the basic principles of
RME. Then, the form was presented to the views and
evaluations of 2 field experts. Necessary corrections were
made based on the recommendations of the experts.

2.4.3. Activities

The activities developed by the researcher were initially
considered to be associated with a real-life situation, in line
with one of the basic principles of RME. The suitability of
the activities for the targeted outcomes in the curriculum
for the topic and the educational design principles of RME
(Altunay, 2018; Zulkardi, 2002), as their
characteristics, were taken into consideration. To check the
suitability of these eight activities for the age and education
levels of the participants and in terms of clarity and
comprehensibility, they were presented to two teachers of
Turkish language working at the Ministry of National
Education. Necessary corrections were made according to
the feedback given by these teachers. Then, the RME
context was presented to the opinions of three field experts
who had doctorates in the field. The necessary corrections
were made according to their suggestions. For example,
one of the initial questions for activity 1 was "The sum of
two positive integers is ..." and after the correction, it was
written as "How do you think we can define a mathematical
situation if we create it for these operations?" After the
content of the activities was finalized, the main study
started. Each activity was allocated 1 or 2 class hours. The
activities were performed by the participants in groups of
four. Then, all groups shared their solutions with the whole
classroom.

well as

2.5. Data Analysis

The rubric developed by Ozmen Hizarcioglu (2013) was
used to calculate the Problem-Solving Skills Test scores of
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the participants. The SPSS 22.0 (Statistical Package for the
Social Sciences) package program was used to analyze the
quantitative data obtained with the rubric. Since the
quantitative data did not show a normal distribution, the
Wilcoxon signed-rank test was used to compare the pre-test
and post-test scores of the participants. The NVivo 12
package program was used for the analysis of the
qualitative data. Since the codes and categories that could
be formed were partially known in the analysis of the data,
coding was performed with the “coding made from a

Table 2.

certain framework” method. The codes and categories
belonging to the qualitative data
independently by two researchers.

were created

2.5.1. Analysis of the quantitative data

The Problem-Solving Skill Test consisted of 11 open-ended
questions. Three of the 11 questions in the test were used in
the pre-test and post-test. The remaining eight questions
were applied throughout the study by following the
targeted outcomes for the topic.

Analysis results regarding the normal distribution of the scores of the participants on the Problem-Solving Skill Test

Tests N Shapiro-Wilk (P)
Pre-Test 20 .000
Post-Test 20 .005

In the first question on the Problem-Solving Test about the
“understanding the problem” stage of the model, as seen in
Figure 2, the response given by S13 showed that the
participant had deficiencies in understanding the problem,
summarizing it, and writing what is given and requested.
Thus, the response of the participant was rated level 1 (0
points).

The same conditions were applied for the other steps of
problem-solving: determining the strategy,
solving the problem, checking the result of the problem,
and evaluating the solution. According to the scoring
system, a participant could get a score in the range of 0-60.

solution

) Problemi kendi cimlelerinizle
[6oden Sewmwe o larp b=
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Figure 2. The response of S13 to the relevant problem in the context of the first step (understanding the problem)

The Shapiro-Wilk test was used to see whether the Problem-Solving Skills Test scores of the participants were normally

distributed. Table 3 presents the results of the test.

619




A. Ericek and M. Aydin

Ahi Evran University Journal of Kirsehir Education Faculty Volume 26, Issue 3, 2025

Table 3.

Application Process of the Main Study

Week

Classes

Steps/outcomes

Pre-Application

Week 1

1 class

Application Process

As a pre-test, the Problem-Solving Skills Test was applied.

Participants performed addition operations related to integers and solved related problems.
(Activity 1, problem-solving question 1, and opinion form were applied).

Participants performed subtraction operations related to integers and solved related
problems. (Activities 2 and 3, problem solving questions 2 and 3, and opinion form were

Participants performed multiplication operations related to integers (Activity 4, problem
solving question 4, and opinion form were applied).

Participants performed division operations related to integers (Activities 5 and 6, problem
solving questions 5 and 6, and opinion form were applied).

Participants expressed the repeated multiplication of integers by themselves as an
exponential quantity. (Activity 7, problem solving question 7, and opinion form were

Week 2 5 classes
Week 3 5 classes

applied)
Week 4 5 classes
Week 5 5 classes
Week 6 5 classes

applied).
Week 7 5 classes

Participants solved problems that required operations with integers (Activity 8, problem

solving question 8, and opinion form were applied).

After Intervention

Week 8 1 class

Problem-Solving Skills Test was applied as a post-test.

As seen in Table 2, the pre-test and post-test scores did not
show a normal distribution (p < .05) (Biiytikoztiirk, 2019).
Since the data did not show a normal distribution, the
Wilcoxon signed-rank test, which is a nonparametric test,
was used in the analyses.

2.5.2. Analysis of the qualitative data

The responses of the participants to the opinion form
applied after each activity stage were read and analyzed.
When there were any missing or confusing responses, the
researchers tried to understand what the participants
meant by conducting informal interviews with them. There
are two important points in testing the reliability and
validity of content analysis in qualitative data (Metin &
Unal, 2022). The first is that the population and sample
determined before moving on to the analysis stage should
be accessible to other researchers. The second is that if the
instructions created during the coding are applied by other
researchers, results with similar characteristics need to be
obtained from the same materials (Ozden & Durdu, 2016;

Yildirim & Simsek, 2018). For this reason, the part of the
opinion form designed to collect qualitative data was
created by two researchers working together and holding
discussions to create codes and categories. To ensure the
reliability of the study, the strategies specified by Miles and
Huberman (1994) were taken into consideration: explaining
the method of the study clearly and in detail, correlating the
results with the presented data, and storing the raw data of
the study in a way that others can examine.

3. Results
3.1. Results regarding the First Research question

The results of the Wilcoxon signed-rank test conducted to
determine whether there was a significant difference
between the problem-solving skills of the participants in
relation to integers before and after the RME-based
activities in line with the first research question are
presented in Table 4.
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Table 4.

Wilcoxon signed-rank test results for the pre-test-post-test problem solving skill scores of the participants

Pre-Test-Post-Test N Mean Rank Sum of Ranks Z p
Negative Rank 19¢ 10.37 197.00 -3.43 .00
Positive Rank 1k 13.00 13.00
Equal 0°
Total 20
Table 5.
Codes regarding the effects of activities on problem solving
Theme Codes Frequency (f) Percentage (%)
It made a positive contribution 96 60.0
Effectiveness The activity helped me learn the problem faster 18 11.25
Effect on It helped me solve the problem more easily 19 11.875
problem solving I'learned how to solve the problem better 05 3.125
It did not make a positive contribution 22 13.75
Total 160 100%

Accordingly, a statistically significant difference was
determined between the pre- and post-test scores of the
participants (z =-3.43, p <.05). Based on the results, teaching
according to the RME theory improved the problem-
solving skills of the participants, whose skill development
was reflected in their solutions during the relevant
activities. Before the intervention, in the first problem of the
Problem-Solving Skills Test, S1 stated, "The prices of two
courses according to their hours and which course Ela will
go to are asked." After the intervention, the same
participant explained the same question as follows:

“Ela is enrolled in a private teaching program for the 7t
grade and looks at the prices. She will take 100 hours of
classes and wishes to choose the courses for which she will
pay less. Desired situation: Ela chooses a course for which
she will pay less than the other. Given situation: For Course
A, the fixed fee for 50 hours of classes is 800 TL. Each hour
of class after 50 hours is 15 TL. For Course B, the fixed fee
for 60 hours is 900 TL, and each hour after that is 18 TL.”

Similarly, S18 answered the first problem before the
intervention as “which course should Ela, who will take 100
hours of classes, choose to pay less.” After the intervention,
the same participant gave the following response:

“Ela decides to enroll in the study center for 7"-graders.
Accordingly, she wants to pay less for the course she
chooses. Given: For Course A, the fixed fee for 50 hours of

classes is 800 TL. Each hour of class after 50 hours is 15 TL.
For Course B, the fixed fee for 60 hours is 900 TL, and each
hour after that is 18 TL. Requested: Ela will choose a course
for which she will pay less for 100 hours.”

It was determined that the explanations made by S1 and
S18 in the post-test to understand the problem were more
detailed and clearer. Therefore, according to the scoring
rubric, S1 received 1 point in the pre-test and 4 points in the
post-test. Similarly, S18 received 1 point in the pre-test and
4 points in the post-test. This development process was also
observed in other participants. In the interviews conducted
with them, the participants stated that the teaching process
based on the RME their
understanding of the problems better. For example, S3
expressed this situation by saying, “Thanks to the activities,
I understood problem-solving better.”

theory contributed to

The development of the participants in terms of
determining a solution strategy for a given problem was
also examined. Before the intervention, S1 expressed his
strategy for solving the first problem as “Calculating the
price of classes over fifty and sixty hours”. After the
intervention, he expressed it more clearly with the sentence
“We can find the times above the given hours and reach the
solution.” In this problem, according to the scoring rubric
in terms of the “determining the solution strategy” skill, S1
received 1 point in the pre-test and 3 points in the post-test.
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It was observed that other participants also determined
their solution strategies better after the intervention.

The development of the participants in terms of the
“solving the given problem” skill was also examined. The
solution of S13 for problem 1 before the intervention is
given in Figure 3.
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Figure 3. Solution of S13 to the first problem before the intervention

This solution of S13 was not correct. After the intervention,
S13’s solution was as shown in Figure 4.

Figure 4 shows that the solution provided by S13 in the
post-test was more comprehensible than the solution in the
pre-test. Therefore, according to the scoring rubric, S13

received 0 points in the pre-test and 4 points in the post-
test. Moreover, it was determined that the post-test
solutions of all participants were more detailed than their
pre-test solutions. Therefore, the teaching process with the
RME theory had a positive effect on the problem-solving
skills of the participants at this stage.
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Figure 4. Solution of S13 to the first problem after the intervention

The developments in the skills of the participants in the
fourth step of the problem-solving process, “checking the
result of the problem”, were examined. For example, how
S7 tried to verify his solution for the first problem before
the intervention is presented in Figure 5.

It is seen in Figure 5 that the operations performed by S7 to
verify his solution were not related to checking the solution
of the problem. This was because he performed operations
that were not related to the solution.
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Figure 5. S7's verification of his answer to problem 1 before the intervention

The operations performed by S7 after the intervention to
verify the solution are presented in Figure 6.

S7's checking of the solution to the problem was found to
be more meaningful than his process of checking the
solution in the pre-test. Because the participant reached the

correct answer by performing the operations in reverse, his
post-test response was more comprehensible than the one
he gave in the pre-test. While S7 received 0 points in the
pre-test in the context of the examined skill, he received 4
points in the post-test.
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Figure 6. S7's verification of her answer to problem 1 after the intervention.

The developments in the skills of the participants in the
fifth step of the problem-solving model, "evaluating the
solution of the problem", were examined. The statements of
519 regarding the evaluation the solution he found in the
first question of the Problem-Solving Skills Test before the
intervention are given in Figure 7.

As seen in Figure 7, 519 did not present a meaningful
solution in the context of evaluating the solution of the
problem before the intervention.
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Figure 7. Statement of S19 regarding the "evaluating the solution of the problem" step in the first question of the test before

the intervention.

The solution given by S19 in the post-test is seen in Figure
8. Accordingly, the statements of 519 after the intervention
were more meaningful compared to the statements he

made in the pre-test. In terms of the skill of evaluating the
solution of the problem, 519 received 0 points in the pre-
test and 4 points in the post-test.
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Figure 8. Statement of 519 regarding the "evaluating the solution of the problem" step in the first question of the test after

the intervention.

As in other problem-solving skills, an improvement was
observed in the skills of the participants regarding
after the
intervention compared to before. The developments in the

“evaluating the solution of the problem”

problem-solving skills of the participants for each stage
regarding the problems asked of them after each activity
throughout the intervention process are discussed in more
detail in the section about the results pertaining to the 2nd

research question . Although they could not express

themselves well due to their age and education levels, the
findings obtained using the opinion form given to them
indicated that the activities improved their problem-
solving skills. The opinion of S13 on this issue is presented
in Figure 9.

Here, S13 stated that the activity made a positive
contribution to their problem-solving.
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Figure 9. A statement from the views of S13 about the effects of the second activity on their problem-solving skills
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Moreover, S6 expressed their views on this issue with
similar expressions such as “Yes, it contributed because I
participated in the lesson more and understood better.” For
example, the dialogs between the participants while
solving the problem during the second activity are
presented below.

Researcher: Everyone read the instructions for the activity.

S2: Let’s look at our group mates, and the four of us read the
[instructions for the] activity and then ask each other.

S4 (to S7): When you say positive, does it mean a favorable
situation?

S7: Yes, if we have more [mathematically] positive (+) outcomes,
it is a more favorable situation.

S5 [to S7]: What will happen if there are more negative (-)
outcomes?

S7: Then we will be left with the negatives.

S4: (Looking at group mates) If the positives are high, it will
cancel out some of the negatives, and there will still be some
positives.

S2: I think the negatives are high here too, so it will cancel out
some of the positives. There will be a few negatives left.

S5: Yes, I understand.

S7: Let’s put the activity sheet in the middle. Let’s write the
solutions together.

Researcher: Did everyone solve it with their own group mates?

Researcher: If you did, let’s discuss the activity among the
groups this time. Thus, the activity is completed (The activity was
conducted for 1 class hour).

The conversations presented above were taken from the
video recordings of the second activity. The researcher also
determined that positive views were formed toward
problem-solving in the informal interviews he conducted
with the participants both during and between the lessons.
The fact that there was a statistically significant difference
in favor of the post-test between the problem-solving skills
based on their pre-test and post-test scores supported this
outcome. Based on all these, it can be stated that the
teaching process with RME activities improved the
problem-solving skills of the participants. The views of the
participants on the implemented activities and the effects
of these activities on their problem-solving skills are
discussed in more detail in the section about the 3rd
research question.

3.2. Findings regarding the Second Research Question

The first stage in Polya's (1973) problem-solving is
understanding the problem. The average scores of the
participants for the understanding the problem step
throughout the eight problem-solving activities applied are
given in Chart 1.
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Understanding the Problem
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Chart 1. Scores in the context of the understanding the problem step
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As seen in Chart 1, the scores of the participants were low  scores of the participants for the "determining a strategy for
for the first two problems. However, their scores increased ~ solution" step are shown in Chart 2.
in their solutions to the following problems. The average

Determining the Solution Strategy

:
2
1
0

1. Problem 2. Problem 3. Problem 4. Problem 5. Problem 6. Problem 7. Problem 8. Problem

Chart 2. Scores in the context of the determining a solution strategy step

As seen in Chart 2, the participants had similar scores  what was asked of them at the beginning regarding the
through the first to the sixth problems in the context of the =~ "determining a solution strategy" step, and they remedied
determining aa solution strategy step. On the other hand, this deficiency toward the last activities. The average scores
they had high scores in the seventh and eighth problems. It ~ of the participants in the context of the "solving the
was observed that the participants did not understand  problem" step are presented in Chart 3.
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Chart 3. Scores in the context of the solution of the problem step

As seen in Chart 3, the average scores of the participants  eighth problems were high. The average scores of the
through the first to the third problems were low. On the participants regarding the fourth stage of problem-solving,
other hand, their average scores through the fourth to the  "checking the result of the problem", are given in Chart 4.
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Checking the Result of the Problem
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Chart 4. Scores in the context of the checking the solution of the problem step

As seen in Chart 4, the participants had difficulty in the first
and second problems. They closed these deficiencies in the

subsequent problems. The average scores of the

participants regarding the fifth stage of problem-solving,
"evaluating the result of the problem", are presented in
Chart 5.

Evaluation of the Outcome
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Chart 5. Scores in the context of the evaluating the solution of the problem step

Chart 5 shows that although the average scores of the
participants under the given category for evaluating the
results of the first two problems were low, their average
scores increased starting from the third problem. On the
other hand, their average scores decreased in the 5th
problem.

3.3. Findings regarding the Third Research Question

In Figure 10, the NVivo 12 outputs of the codes and
categories created based on the responses of the
participants to the opinion form are presented.

The frequency and percentage values of the codes given in
Figure 10 are presented in Table 5.

As seen in Table 5, the majority of the participants stated
that the activities made a positive contribution to their
problem-solving skills. Additionally, the RME activities
enabled them to learn the topic better. For example, during
the fourth activity implemented with the participants, the
following conversations took place among them while the
video recordings were being examined:

Researcher: All in the group should read the activity
instructions given on the papers.
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S14: (Looking at his group mate S16) Did you understand the
activity?

S16: Yes, I understood, and we get positive (+) when going east
and negative (-) when going west.

S14: (Turning to his friend S19 next to him) Since the bicycle is
going west, we will get negative.

S19: Yes, I understood.

S8: (He reads the activity instructions once more) We will get
positive when going east and negative when going west.

Table 5.

Codes regarding the effects of activities on problem solving

S16: Let’s put the sheets in the middle and try to understand
together. (They pull the papers to the middle of the group table
and start understanding together. S16 asks who will write things
down, and they try to solve together by saying let him write it
himself.)

Researcher: Students, you solved it with your friends in your
group. After this, let’s discuss the intergroup activity. (The
researcher gives the floor to the participants who want to speak in
turn and then asks the others who want to speak if they agree with
what the previous person said. When the students find a common
solution, the researcher joins in and concludes the activity. The
activity lasts for 1 class hour.)

Theme Codes Frequency  Percentage (%)
(®)
It made a positive contribution 96 60.0
Effectiveness The activity helped me learn the problem faster 18 11.25
Effect on It helped me solve the problem more easily 19 11.875
problem solving I'learned how to solve the problem better 05 3.125
It did not make a positive contribution 22 13.75
Total 160 100%
Students’ opinions on problem solving,
The activity helped Itmadeapositive  Itdid not makea Ilearned to solve It made solving the
us learn the problem faster.  contribution positive problems better. problem easer.

Figure 10. Effects of activities on problem-solving skills

4. Discussion

In the first research question designed for this study, the
problem-solving skills of the participants before and after
the intervention were examined. A statistically significant
difference was determined between the pre-test and post-
test scores of the participants reflecting their problem-
solving skills. Additionally, the participants expressed their
that their problem-solving skills improved.
According to these results, activities based on the RME
theory improve the problem-solving skills of students.
Doorman et al. (2007) determined that teaching according
to the RME theory improved the problem-solving skills of
students. Similarly, in the study conducted by Kusumawati
(2013), teaching according to the RME theory enhanced the
communication and problem-solving skills of students.

views

According to Hasibuan et al. (2019), materials prepared
according to the RME theory improved the problem-

solving skills of students. Sancu (2022) found that activities
prepared according to the RME theory increased the
problem-solving achievement levels of students.

In the second research question of the study, the
developments in the problem-solving skills of the
participants during the implementation process were
examined. Eight problem-solving questions were resolved
throughout the study. The participants tried to solve these
problems according to Polya's (1973) problem-solving
steps. At the end of the implementation, Polya's problem-
solving steps were scored separately. According to the
results, the participants had difficulty in the first few
problems. It was observed that their skills improved in the
later problems. Besides, in the comparisons of their average
scores in the context of the problem-solving steps, the
highest average score was in the understanding the
problem step. It was found that the average scores of the
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participants in the other steps of problem-solving were
close to each other. The reason for this may be that
according to the RME theory, the course started with real-
life problems. Thus, it positively affected the
understanding levels of the participants regarding the
problems. Mahendra (2017) stated that teaching according
to the RME theory had a positive effect on the conceptual
understanding of students. In the stages of determining a
solution strategy for the problem, solving the problem,
checking the result of the problem, and evaluating the
result, lower average scores were obtained compared to the
understanding the problem step. The reason for this may
be that the participants had little experience with these
problem-solving stages until the seventh grade.

In the scope of the third research question of the study, the
participants stated that the
contributed to their problem-solving skills. They reported
that their reasoning skills improved thanks to the activities,
and they could solve problems more easily by developing
strategies. It was also observed that the implemented

implemented activities

activities increased the interest of the participants in the
lessons, created a sense of curiosity and provided more
permanent learning. According to the activity principle of
the RME theory, students should be active in the learning
environment (van den Heuvel-Panhuizen, 2003). In this
study, the lessons were taught considering the activity
principle. Thus, some participants who did not attend the
lessons before the intervention tried to attend them during
the intervention. In the interviews conducted with them,
the participants stated that the activities increased their
social interactions in the classroom. It was observed that the
intervention positively affected the communication of the
participants among themselves and with their teachers.
Further, the participants revealed that group work was
useful. They also wanted such activities to be implemented
for other topics of mathematics. In the review of previous
studies conducted in accordance with the RME theory, it
was determined that there was no tool to evaluate the
suitability of activities for RME. For this reason, it can be
suggested that a checklist be created to develop activities
based on RME for future studies. In this study, it was
determined that the problem-solving skills of students
regarding the mathematics topic of integers improved
thanks to activities prepared according to the RME theory.
Further studies can be conducted on which of the problem-
solving steps of RME, among understanding the problem,
determining a solution strategy, solving the problem,
checking the result of the problem, and evaluating the
result of the problem, is most effective.
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