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In this study, four basic mathematical operations (addition, subtraction, multiplication, division)
achievement levels of fourth-grade students within the framework Realistic Mathematics
Education approach were examined. 257 fourth grade students were administered .87 reliability
20-item "Academic Achievement Test towards Four Basic Mathematical Operations" developed
by authors. In this study, designed with a quantitative research approach, it was observed that the
students were high in the addition operation, medium in subtraction and multiplication
operations, low in division and also, they generally had moderate achievement levels for the four
operations. It has been determined that female students are more successful in addition,
subtraction, multiplication and scale than male students. The positive relationship was found
between the students' achievement levels for four operations. There was no statistically significant
difference in terms of problem solving by gender and it was determined that the problem solving
levels were at a medium level for both gender. In terms of problem-posing, it was observed that
female students were more successful than male students, and female students had higher
problem-posing levels and male students were intermediate. In addition, it was observed that 42%
of students' problem-solving achievement levels were explained by the problem-posing
achievement level.
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Bu calismada, ilkokul dordiincii simf 6grencilerinin dort isleme (toplama, gikarma, garpma,
bolme) yonelik problem ¢ézme ve kurma konusundaki bagar1 diizeyleri Gergek¢i Matematik
Egitimi yaklasimi ¢ercevesinde incelenmistir. Bu amag dogrultusunda 257 ilkokul dérdiincii siuf
Ogrencisine arastirmacilar tarafindan gelistirilen ve .87 giivenirlige sahip 20 maddelik “Dort
Isleme Yonelik Akademik Bagar1 Testi” uygulanmigtir. Nicel aragtirma yaklagimu ile tasarlanan bu
calismada, 6grencilerin toplama isleminde yiiksek; ¢ikarma ve ¢arpma islemlerinde orta, bolme
isleminde diisiik; 6lgegin genelinde ise orta diizeyde basarilarinin oldugu goriilmiistiir. Kiz
ogrencilerin erkek dgrencilere oranla toplama, ¢ikarma, ¢arpma ve dlgegin genelinde istatistiksel
agidan daha basarili oldugu belirlenmistir. Ayrica, 6grencilerin bu dort isleme yonelik basar1
diizeyleri arasinda istatistiksel acidan pozitif yonde anlamli bir iligki bulunmustur. Diger taraftan,
problem ¢6zme acisindan cinsiyete gore istatistiksel agidan anlamli bir farklilik goriilmemis ve her
iki cinsiyet grubunun problem ¢6zme diizeylerinin orta diizeyde oldugu belirlenmistir. Problem
kurma agisindan ise kiz &grencilerin erkek Ogrencilere oranla daha basarili oldugu ve kiz
ogrencilerin problem kurma diizeylerinin yiiksek, erkek dgrencilerin ise orta diizey oldugu
goriilmiistiir. Ayrica, 6grencilerin dort isleme yonelik problem kurma ve problem ¢dzme basari
diizeyleri arasinda yiiksek diizeyde anlaml bir iligkinin oldugu ve 6grencilerin problem ¢6zme
basari diizeylerinin %42’sinin problem kurma basari diizeyi tarafindan yordandig goriilmiistiir.
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Giris

Matematigin, toplumsal hayati diizenleme ve giindelik ihtiyaglar1 karsilamada 6nemli bir
yerinin oldugu yadsinamaz bir gercektir. Basit sayma ve 6l¢me islemleri ile ortaya ¢ikan matematigin
glintimiizde bir¢ok disiplinde yerini aldig1 ve hayat1 kolaylastiric1 6zelliginin oldugu bilinmektedir.
Matematik sayesinde 6grencilerin kavramlar iizerinde akil yiiriitebilecegi, bu kavramlar arasimndaki
iligkileri rahatlikla kurabilecegi ve cesitli fikirler {iriiterek yeni 6grenme ortamlar1 olusturabilecegi
goriilmektedir. Ogrencilerin 6n bilgilerini ve yaraticiliklarini kullanarak yeni fikirler iiretmesi ve yeni

bir problem kurmasi, matematiksel diisiinceyi gelistiren ve 6grenme ortamlarinda oldukga 6nemli olan

bir etkinliktir (Cankoy 2013; English, 1997; Tertemiz, 2017).

Problem kurma, matematiksel durumlardan veya modellerden yola ¢ikilarak yeni bir problem
{iretme ya da verilen bir problemi yeniden olusturmaktir (Duncker, 1945). Ogrencilerin problem kurma
siirecinde akil yiiriitme, matematiksel muhakeme yapma, elestirel diisiinme ve yaratici diisiinme gibi
st diizey becerilere ¢ikacag1 vurgulanmistir (Cankoy ve Darbaz, 2010; Yuan ve Sriraman, 2011). Ayrica,
bu siirecte Ogrencilerin daha esnek diisiinebilecegi, daha etkili ve kalici 6grenebilecegi, temel
matematiksel kavramlari pekistirebilecegi ve problemlere farkli bir perspektiften bakabilecegi
belirtilmistir (English, 1997). Problem kurma siireci 6grencilerin matematigi anlamalarina acgilan bir
pencere ve matematik yoniindeki mizacin gelistiren bir yol olarak nitelendirilmekte (Silver, 1994) ve
bu stiregte 6grencilerin zihinsel becerilerinin olumlu yonde etkilenecegi ve sozel ifade becerilerinin
gelisecegi soylenmektedir (Tertemiz, 2017). Stoyanova (1998), oOgrencilerin problem kurma
etkinliklerini; problem ¢6zme becerilerini gelistirebilmek 6nemli matematiksel kavramlari anlamalarin
genisletebilmek, giinlilk yasamlarinda matematigi akilli kullanabilmeleri ve matematiksel
performanslarini en iist diizeye ¢ikarabilmelerini saglamak i¢in bir arag olarak kullanabileceklerini dile
getirmistir. Problem kurmanin problem ¢6zme ile pozitif yonde iliskili oldugu ve problem ¢dzmenin
0zel bir durumu olarak ele alindig1 yapilan ¢alismalarda (6rn., Arikan ve Unal, 2013; English, 1997;
Sengiil ve Kantarci, 2014) belirtilmistir. Problem kurma siireci problem ¢6zmenin bir asamasi ve bileseni

olarak dile getirilmistir (Christou, Mousoulides, Pittalis, Pitta-Pantazi ve Sriraman, 2005; Kilig, 2017).

Problem ¢6zme, ilk defa karsilasilan bir problem igin agik bir ¢oz{im yontemi bulunmadiginda,
belirli bir durumu, bir sonu¢ durumuna doniistiirmeye yonelik kullanilan bir biligsel siirectir (Keane ve
Eysenck, 2010). Ogrenmenin temelini olusturan bu diisiince siireci, 6grencilerin yaratici diisiinmesini
gelistirmekte, matematik 6grenmelerini motive etmekte, bilgiyi kullanarak, 6zgiinliik ve hayal giicii ile
¢ozlime ulagmalarini saglamaktadir (Aksu, 1989). Problem ¢dzme asamalari; problemin segilmesi ve
tanimlanmasi, problem icin gercek¢i ve ulasilabilir hedeflerin belirlenmesi, alternatif ¢oziimlerin
iiretilmesi, problemin artilarinin ve eksilerinin degerlendirilmesi, problemin ¢dziimii i¢in segenek
tercihinde bulunulmasi, eylemsel bir plan gelistirilmesi, sonuglarin degerlendirilmesi olarak

tamimlanmustir (Rosen, Morse ve Reynolds, 2011). Ogrencilerin problemin dogru cevabini bulmalari,
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onlarin problem ¢6zme becerilerine sahip olduklari anlamina gelmeyebilir. Ornegin, 6grenciler dogru
cevabr bulmalarina ragmen ¢oziime yanhs yoldan gitmis ya da ¢6zlim i¢in miikemmel stratejiler
gelistirip basit islem hatalar1 nedeni ile yanlis sonuca ulamis olabilirler. Bu nedenle, problem ¢dzme,
tiim asamalarinda diisiinmeyi gerektiren ve sadece sonuca ulasma becerisi olarak goriilmemesi gereken
bir siirectir. Bu baglamda, problem kurma ve problem ¢dzme siirecinin 6gretim ortaminda oldukga

onemli bir yere sahip oldugu ve problemlerin anlamlandirilmasinda aktif rol oynadig: goriilmektedir.

Birbiri {izerine konumlandirilmis konulardan olusan matematikte, bir konunun tam olarak
anlamlandirilamamasi devami niteliginde olan diger konularin 6greniminde giigliiklerin ortaya
cikmastina sebep olabilmektedir (Kuzu, 2017). Ornegin, toplama igleminde giigliik yasayan 6grencilerin
¢ikarma ve ¢arpma isleminde de giicliik yasamasi; ¢carpma isleminde yapilan bazi hatalarin veya eksik
Ogrenilen bilgilerin ise bélme islemini de etkilemesi ve bolme islemini anlamlandirmada giigliikler
yasanmasi (Sidekli, Gokbulut ve Sayar, 2013) baz1 matematiksel konularin birbiri ile iliskili oldugunun
bir gostergesi olabilir. Temel bir akil yiiriitme yolu olan toplama islemi bir miktara yenisini ekleme;
toplamanin tersi olan bir ¢ikarma islemi ise bir miktar1 eksiltme olarak okul dncesi dénemden itibaren
Ogrencilere sunulan temel matematiksel islemlerdir (Acar, 2013; Rasmussen, Ho ve Bisanz, 2003). Bu
nedenle, toplama ve ¢ikarma islemlerinin matematiksel hesaplarda oldukg¢a 6nemli bir yerinin oldugu

ve matematigin bu temel islemler tizerine kuruldugu soylenebilir.

Egitim 6gretim siirecinde 6grencilerin anlayislarina uygun bir 6grenme ortaminin ve dgretim
siirecinin tasarlanmasinin temel matematiksel kavramlarin anlamlandirilmasi agisindan 6nemli oldugu
vurgulanmaktadir (Aktas, Bulut ve Aktas, 2018; Giiven ve Karatas, 2004; Kuzu, Kuzu ve Stvaci, 2018).
Zaman igerisinde egitimde meydana gelen bu beklentiler yeni gelismelerin ortaya gikmasina zemin
hazirlamis ve bir¢ok disiplinin etkilenmesine, yeniliklerin ortaya ¢ikmasina neden olmustur (Kaya,
2018). Bu yenilikler dahilinde 6grenci merkezli egitim yaklasimlarmin 6n plana c¢iktigi goriilmiis ve
Ogrencinin bilgi diizeyinin degerlendirilmesinden ¢ok, bilginin birey igin anlamli ve yasantisal hale
getirilmesinin 6nemli oldugu belirtilmistir (Milli Egitim Bakanligi, 2018a). Bilginin dogrudan kabul
edilmesi ve tiiketilmesi yerine yorumlanarak yeni anlamlar ve fikirlerin ortaya ¢ikmasi istenmektedir
(Yildirim ve Simsek, 2005). Bu nedenle, matematiksel kavram, diisiince ve yapilarin somutlastirildigi,
Ogrencinin 6grenme siirecine etkin bir sekilde katildig1 ve giinliik yasantiya dayali somut 6rneklerin
yer aldigl 6grenme yaklasimlarinin uygulanmasi beklenmektedir. (Altunay, 2018). Bu baglamda,
Ogrenci merkezli bir yaklasim olan Gergek¢i Matematik Egitimi (GME) yaklasiminin matematik

egitiminde kullanilmasinin énemli bir yere sahip olacag: diistiniilmektedir.

GME, Hollandali matematik¢i Hans Freudenthal tarafindan 1970 yillarinda temeli atilan ve
ogrencilerin hayal diinyasini gelistirerek ¢ok boyutlu diisiinmelerini saglayan, onlar1 arastirma ve
yorum yapmaya iten &grenci merkezli bir dgretim ve O0grenim yaklasimidir (Freudenthal, 1973).

Freudenthal’e gore matematik giindelik hayatta karsilasilan sorunlar1 ¢6zmek icin kullanulan bir arag
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(Cakir, 2013) matematik 6grenmek ise bir anlamlandirma siireci (Gravemejier, Hauvel ve Streefland,
1990) olarak tanimlanmistir. Bu baglamda, GME yaklasiminda 6gretim gercek yasam problemleri ile
baglar ve 6grenciler problem ¢dzme siirecinde istenilen bilgiye ulagir. Ogrencilerin kendi hayatlarindaki
deneyimleri ile matematiksel kavramlar arasinda bag kurulmasi ve soyut matematigin
somutlastirilarak kalici sekilde 6gretilmesi amaglanir. GME’ye gore d6grenme siireci problem ¢ozme
matematiksel bilgilerin 6grencinin zihninde sekillendirilmesi ve olusturulmasi saglanir, disaridan
yabanci ve bitmis bilgi verilmez. GME yaklagiminin 6grencinin ilgisini ¢ekecek gercek bir hayat
problemiyle konuya baslanmasi, Ogretimin her asamasinda bilginin anlamlandirilmasina 6nem
verilmesi, 6grencinin 6grenme siireci boyunca aktif katilim saglamasi ve is birligi icinde 6grencilerin
birbirleriyle etkilesimde bulunmasi, bu yaklasimin 6grencilerin matematiksel basarisini artirmak igin

kullanilabilecek verimli bir egitsel yaklasim olmasini saglamistir (Kaylak, 2014).

Freudenthal (1991) tarafindan matematigin gercek hayat problemleri ile basladig1 ve sonrasinda
formal matematiksel kavrama ulasildigr vurgulanmistir. Matematiklestirme ad1 verilen bu siire¢ yatay
matematiklestirme ve dikey matematiklestirme olmak {izere iki sekilde sunulmaktadir (Treffers, 1978).
Bir problem durumundaki verilerin 6grencinin kisisel yontemlerle ve problemin konusu ile
matematiksel olarak ifade edilmesine yatay matematiklestirme denir (Alacaci, Bingdlbali ve Arslan,
2016). Yatay matematiklestirme bir gercek yasam problemini ¢dzebilmek i¢in matematiksel araglarin
onerildigi, ¢oziimle ilgili ortamimn hazirlandigr modelden matematik bilgisinin {iretildigi safhadir
(Altun, 2001). Baska bir ifade ile yatay matematiklestirme; gercek yasamla ilgili olan ve dgrencilere
sunulan herhangi bir problemin matematiksel anlamda ¢oziilebilmesi i¢in matematiksel ifadeler
kullanilarak tanimlanmasi asamasidir (Gravemeijer ve Doorman, 1999). Dikey matematiklestirme ise,
matematiksel ifadelerin soyutlasarak matematik dilinde anlatimi ve bu yeni matematiksel bilginin daha
once sahip olunan matematiksel bilgi igine yerlestiriimesine denir. Dikey matematiklestirme;
sembollerle calisma ve kavramlar arasindaki iligkileri ortaya ¢ikarmak suretiyle genel ya da bireysel
formdiillere ulasma seklinde daha yiiksek diizeyli matematige ulasma siirecidir (Altun, 2006). Kisacasi,
yatay matematiklestirme, bireyi yasam diinyasindan semboller diinyasina gotiiriirken, dikey
matematiklestirme, bir dizi matematiksel kurallar1 kullanarak matematigi cesitli yollarla formiile etme

isidir ve dikey matematiklestirmenin olmasi i¢in yatay matematiklestirmenin olmas: gereklidir.

Egitimin yasam boyu devam eden bir siire¢ oldugu diisiiniildiigiinde ve g¢ocuk gelisimi
biitiinciil olarak ele alindiginda egitim ve 6gretim siireci sadece ders saatleriyle sinirlandirilmamalidir
(Milli Egitim Bakanligi, 2018b). Okulun gercek hayatin bir parcasi olmasi, egitsel siireglerin ders
saatlerinde oldugu kadar ders saatleri disinda da gerceklestirilmesiyle miimkiindiir. Cocuk icin okul,
hayat sahnesinin kritik bir 6gesidir. Anlamli ve kalict 6grenme igin gercek hayat problemleri ile
Ogretime baslayan uygulamalar 6grencilerin kavramlar: yapilandirmalarinda etkilidir. Somuttan

soyuta dogru 6gretim modelleri kavramlar arasindaki iligkileri daha da gelistirecektir. GME ise bilginin
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anlamlandirilmasi, somutlastirilmas: ve aktif 6grenme imkanlar: sunmas: agisindan ve gergek hayat
problemlerine dayandigindan oldukca degerlidir. Ogretim programinin amag¢ ve hedefleri dikkate
alinarak soyut ve anlasilmasi gili¢ kavramlarin gercek hayat ile iligkilendirilmesi daha anlamh
O0grenmenin olusmasina ve 6grenci performanslarinin artmasina zemin hazirlayacak ve daha kalici

O0grenmenin olusmasina imkan taniyacaktir (Kuzu, Cil ve Simsek, 2019).

GME yaklasimi ¢ercevesinde yapilan ¢alismalarin geleneksel 6gretime oranla 6grenci basarisi
tizerinde daha etkili oldugu (6rn., Demir, 2017; Gravemeijer ve digerleri, 1990; Odemi§, 2019),
ogrenmedeki kaliciligy arttirdig (Cihan, 2017; Kan, 2019) ve iist diizey bilissel becerileri gelistirmede
etkili oldugu (Altun, 2001; Cansiz, 2016) belirtilmektedir. Ancak yapilan ¢alismalarin GME yaklasimi
cercevesinde dort islem gibi matematigin temeli olusturan konular1 icermedigi, problem kurma ve
problem ¢6zme becerilerini birlikte olarak ele almadig1 dikkatleri ¢ekmistir. Bu baglamda, bu ¢alismada
ilkokul dordiincii sinif diizeyinde 6grenim goren 6grencilerin problem ¢ézme ve kurma konusundaki
dort islem (toplama, ¢ikarma, carpma, bolme) basar1 diizeyleri GME yaklasimai gercevesinde incelenmis

ve asagidaki aragtirma sorularina cevap aranmustir.
1) Tlkokul dérdiincii siuf ogrencilerinin dort isleme yonelik basar: diizeyleri nasildir?

2) TIlkokul dérdiincii smif dgrencilerinin dért isleme yonelik basari diizeyleri cinsiyete gore

farklilagmakta midir?

3) Ilkokul dérdiincii smif dgrencilerinin dért isleme yénelik bagari diizeylerinde islemler arasinda

anlamli bir iliski var midir?

4) Tlkokul dérdiincii sinif dgrencilerinin dért isleme ydnelik problem kurma bagari diizeyleri

problem ¢6zme basar1 diizeylerini yordamakta midir?
Yontem

Bu boliimde; arastirmanin modeli, arastirmanin ¢alisma grubu, verilerin toplanmas: ve analizi

hakkinda bilgiler verilmistir.
Aragstirmanin Modeli

[lkokul dérdiincii sinif dgrencilerin drt isleme ydnelik problem ¢dzme ve kurma konusundaki
basar1 diizeylerinin incelendigi bu arastirma nicel arastirma yaklasim ile tasarlanmis olup nedensel
karsilastirma ve korelasyonel model kullanilarak arastirilmistir. Matematik egitimi ile ilgi
arastirmalarda cinsiyet degiskeninin gore incelemek temel amag¢ olmasa da onemli oldugu ifade
edilmekte (Forgasiz, 2005) ve cinsiyetin matematik 6gretim ve 6greniminde 6nemli bir faktor oldugunu
ileri siirlilmektedir (Grossman H. ve Grossman S. H., 1994; Lloyd, Walsh ve Yailagh, 2005). Ogrencilerin
dort isleme yonelik bagar1 diizeylerinin cinsiyete gore incelemesinde nedensel karsilastirma modeli
kullanmisken, dort isleme yonelik basar: diizeylerinde islemler arasindaki iliski ile dort isleme yonelik

problem ¢6zme ve kurma arasindaki iliski korelasyon model ile incelenmistir. Nedensel karsilagtirma
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modelinde, mevcut durumun olasi nedenlerinin ve bu nedenlerin etkileyenlerinin belirlenebilmesi igin
gruplar bir degiskenler acisindan incelenmektedir (Cohen ve Manion, 1994). Korelasyonel modelde ise
iki veya daha fazla degisken arasindaki degisimin varlig1 veya degisimin derecesi belirlenmektedir

(Fraenkel, Wallen ve Hyun, 2012)
Calisma Grubu

Ilkokul dordiincti smuf diizeyindeki Ogrencilerin dort islem problem ¢6zme ve kurma
konusundaki basar1 diizeylerinin incelendigi arastirmanin ¢alisma grubunu 2019-2020 egitim 6gretim
yilimin bahar déneminde, Tiirkiye'nin I¢ Anadolu Bélgesi'ndeki gesitli devlet ve dzel okullarda 6grenim
goren 257 ilkokul dordiincii sinuf 6grencisi olusturmaktadir. Bu arastirmada, ilgili okullarin se¢iminde
uygun Ornekleme yontemi kullanilmisken, bu okullarda 6grenim goren dordiincii smif 6grencilerinin

se¢iminde ise amagsal 6rnekleme yontemi kullanilmistir (Bernard, 2002).
Verilerin Toplama Araci

Bu arastirmada ilkokul doérdiincii sinuf diizeyinde yer alan dogal sayilarla islemler (toplama,
¢ikarma, ¢arpma, bélme) konusunda 6grencilerin problem kurma ve problem ¢6zmeye yonelik basar1
diizeylerinin incelenmesi amaciyla arastirmacilar tarafindan GME yaklasimi ¢ergevesinde gelistirilen
.87 giivenirlige sahip 20 maddelik “Dért Isleme Yonelik Akademik Basari Testi (DIYABT)” testi

kullanilmistur.
Dort isleme yonelik akademik basar testi

Testin hazirlik siirecinde 4. smif matematik dersi 0gretim programi incelenmis ve dogal
sayilarla islemler konusuna ait, gercek hayatla iliskili ve kendi i¢inde bir hikayeye sahip olan d6rt tema
olusturulmustur. Ornegin, toplama islemi bisiklet temasina, ¢ikarma islemi kiitiiphane temasina,
carpma islemi manav temasina ve bolme islemi ise kiiresel 1sinma temasina yoneliktir. Testin gelisim
siirecinde, programda yer alan dogal sayilarla islemler kazanimlarinin ifadeleri dikkate alinarak her bir
kazanim igin dort adet agik uglu, bes adet ¢oktan se¢gmeli olmak {izere toplam 36 maddelik bir havuz

olusturulmustur (Tablo 1).

Hazirlanan maddelerin kapsam gegerligini saglayip saglamadigi, yazim kurallarina ve 6grenci
seviyesine uygunlugu Tiirkge egitimi, matematik egitimi, smif egitimi ve Olgme degerlendirme
alanlarinda uzman toplam sekiz akademisyenin goriisleri dogrultusunda yeniden diizenlenmis ve 32
maddeye diigliriilmiistiir. Ardindan 4. sinifta 6grenim goren bes ortaokul 6grencisine ilgili maddeler
okutulmus, anlasilip anlasilmadig1 kontrol edilmis ve anlagilmasi gii¢ olan ya da anlasilmayan dort
madde arastirma disinda birakilmigtir. Elde edilen 28 maddelik test 5. Simifta dgretim goren 192
ortaokul 6grencisine uygulanmis ve dogru yanitlar icin 1, yanlis ya da bos yarutlar igin ise 0 kodlanarak

TAP (Test Analysis Program) ile analiz edilmistir (Brooks ve Johanson, 2003).
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Tablo 1. Dort isleme yonelik kazanim listesi ve madde sayis

Kazanim Alt Kazanim Ma cll.de Madde
Tiri Sayis1
M.4.1.2.4. Dogal sayilarla toplama  a) Problem ¢6zme etkinliklerindeen = Coktan 5
islemini gerektiren problemleri ¢ok dort islem gerektiren problemlere  Se¢meli
¢ozer. yer verilir. Acik Uclu 2
b) En ¢ok ii¢ islem gerektiren Acik Uclu 2
problem kurmaya yonelik
calismalara da yer verilir.
M.4.1.3.4. Dogal sayilarla toplama  a) Problem ¢6zme etkinliklerindeen =~ Coktan 5
ve ¢ikarma islemini gerektiren ¢ok dort islem gerektiren problemlere  Se¢meli
problemleri ¢ozer. yer verilir. Acik Uclu 2
b) En ¢ok ii¢ islem gerektiren Acik Uclu 2
problem kurma calismalarina da yer
verilir.
M.4.1.4.6. Dogal sayilarla carpma a) En ¢ok ti¢ islemli problemlerle Coktan 5
islemini gerektiren problemleri calisilir. Sec¢meli
gozer. Acik Uglu 2
b) Problem kurmaya yonelik Acik Uglu 2
calismalara da yer verilir.
M.4.1.5.6. Dogal sayilarla en az bir ~ a) Problem ¢6zerken en ¢ok ii¢islem  Coktan 5
bolme islemi gerektiren gerektiren problem tizerinde ¢alisilir.  Se¢meli
problemleri ¢ozer. Acik Uclu 2
b) En ¢ok iki islem gerektiren Acik Uglu 2
problem kurma ¢alismalarina da yer
verilir.
Toplam 36

Yapilan analizler sonucunda ti¢ maddenin testin giivenirligini diisiirdiigii, bes maddenin ise

madde ayirt edicilik indekslerinin ¢ok diistik oldugu (rj <.20) goriilmiis ve testten gikarilmigtir. Elde

edilen analiz sonuglari Tablo 2’de ayrintili olarak sunulmustur.

Tablo 2 incelendiginde, testteki maddelere ait giigliik indekslerinin .11 ile .80 arasinda degistigi

ve ortalama giigliik indeksinin .46 oldugu goriilmiistiir. Madde giiclitk indeksinin sifira yaklasmasi
maddenin zor oldugunu, bire yaklasmasi1 maddenin kolay oldugunu ve .40 ile .60 arasinda olmasi ise
maddenin orta diizeyde oldugu anlamma gelmektedir ve genellikle madde giigliik indeksinin .50
civarinda olmasi tercih edilmektedir (Cepni ve digerleri, 2008). Testin madde ayirt edicilik
indekslerinin .32 ile .90 arasinda degistigi ve ortalama ayirt edicilik indeksinin .61 oldugu goriilmiistiir.
Madde ayirt edicilik indeksi, bilenle bilmeyeni ayirt etme derecesidir ve “-1” ile “+1” arasinda deger
almaktadir. Bu degerin sifira yaklasmasi maddenin ayirt ediciliginin diisiik, +1” e yaklasmasi maddenin
ayirt ediciliginin yiiksek, negatif olmasi ise maddenin dogru cevaplanma oraninin alt grupta yiiksek

olmas1 anlamina gelir (Kubiszyn ve Borich, 2003; Yildirim ve Simsek, 2005).
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Tablo 2. Test istatistik sonuclari

Kazanim Madde Maddeler Madde giigliik Madde ayirt Nokta Cift Serili

No Tira indeksi (p;) edicilik indeksi (r;) Korelasyon
a AU 1 .80 43 47
¥ b AU 2 66 77 67
57 a Gs 3 74 56 54
S b AU 4 .70 .68 .58
a ¢S 5 .39 .54 .39
' a AU 6 .54 .90 .67
¥ a CS 7 56 68 59
:ﬁi a CS 8 50 68 56
S b AU 9 46 .78 .64
b AU 10 .36 .60 .54
_ a AU 11 .39 .83 73
S b AU 12 49 89 73
- a GS 13 24 32 .30
S a ¢S 14 41 .68 51
b AU 15 .63 72 .58
a AU 16 a1 .35 47
e a  CS 17 20 44 54
S a ¢S 18 .54 .53 40
S b AU 19 .28 .39 .39
b AU 20 21 .36 .38

AU: Acik Uclu; CS: Coktan Se¢meli

Ayirt edicilik indeksi .40 veya daha yiiksek bir degerde ise madde ¢ok iyi; .30-.40 degerleri
arasinda ise madde iyi; .20-.30 degerleri arasinda ise madde zorunlu hallerde aynen kullanilabilir veya
degistirilebilir; .20°den daha kiiciik bir degerde ise madde kullanilmamalidir veya yeniden
diizenlenmelidir (Ebel, 1972; Nitko, 2004). Ayrica, maddelerin i¢ gecerligini test etmek amaciyla nokta
cift serili korelasyon katsayilar1 incelenmis ve .30 ile .73 arasinda degistigi ve ortalama nokta ift serili
korelasyon katsayisinin .54 oldugu goriilmiistiir. Nokta cift serili korelasyon degerinin .30'un altinda
olmas: iligkinin diisiik diizeyde oldugunu gosterdiginden testten c¢ikarilmas: tavsiye edilmektedir
(Baykul ve Giizeller, 2014). Kuder-Richardson 20 (KR-20) giivenirlik katsayisi ise .87 olarak
bulunmustur. KR-20 giivenirlik katsayisinin 1,00 degerine yakin olmasi testin giivenirliginin yiiksek
oldugunu gosterirken, .00 degerine yakin olmas: giivenirligin diisiik oldugunu gostermektedir. Test
glivenirligi yiiksek ise test puanlarina karisan hatanin az oldugunu, test giivenirligi diisiik ise hatanin

fazla oldugunu belirtmektedir (Ozgelik, 2010).

Yapilan analizler sonucunda .87 giivenirlige sahip 20 maddelik “Dért Isleme Yonelik Akademik
Bagari Testi” testi elde edilmistir (Ek 1). Testteki maddeler incelendiginde her bir kazanim i¢in “problem
kurar” ifadesinde iki agik uglu maddenin, “problem ¢ozer” ifadesinde ise bir agik uglu ve iki ¢oktan

se¢meli maddenin oldugu goriilmektedir.
Verilerin Toplanmasi ve Analizi

Verilerin analizi asamasinda Oncelikle, basari testinde yer alan 12 ac¢ik ug¢lu maddelerin

¢ozlimlenmesi igin bir derecelendirilmis puanlama anahtar1 hazirlanmistir (Ek 2). “Derecelendirilmis
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puanlama anahtari, 6grencilerin ¢alismalarini ya da iirtinlerini analiz etmek igin 6gretmen tarafindan
ya da diger bir degerlendirici rehberliginde gelistirilmis, tanimlanmis bir puanlama tasarimidir ve
yapisal Ozellikleri bakimindan biitiinsel ve analitik olmak {izere iki tiir dereceli puanlama anahtari
bulunmaktadir” (Kutlu, Dogan ve Karakaya, 2009). Biitiinsel puanlama anahtari, iiriin ya da stireci
parcalara ayirmak ya da her 6lgiitii bireysel olarak degerlendirmek yerine iiriin ya da siirecin biitiiniine
odaklanmaktadir. Bu tiir puanlama anahtari, 6grenme {iiriinleri toplam puan olarak degerlendirilmek
istendiginde kullanilmaktadir. Analitik puanlama anahtari ise iiriin veya siireci boliimlere ayirmak ve
her beceriyi ya da 0lg¢iitii bagimsiz olarak degerlendirmek ve daha sonrasinda bahsedilen bu puanlarin
toplam puaninin hesaplanmasini gerektirir. Bu tiir 6lgekler, calismanin ya da iiriiniin farkli boyutlarina
farkli puanlar vermek amaciyla olusturulur (Cepni, 2011). Ayni amaca yonelik analitik puanlama
anahtarinin biitiinsel puanlama anahtarina oranla daha objektif, daha standart ve daha nesnel sonuglar
vermesi analitik puanlama anahtarmin daha giivenilir oldugunu gostermektedir (Bikmaz-Bilgen ve
Dogan, 2017; Jonsson ve Svingby, 2007). Bu arastirmada da basari testi i¢in derecelendirilmis puanlama
anahtari olarak bir analitik puanlama anahtar1 kullanilmistir. 4. stuf matematik 6gretim programinda
yer alan dogal sayilarla islemler kazanimlari ¢ercevesinde GME yaklasimi temel alinarak hazirlanan ve
toplam dort tema igeren testtin her bir temasinda ii¢ adet agik ug¢lu madde bulunmaktadir. Bu
arastirmada, testten almabilecek en diisiik puan 0 iken, en ytiiksek puan 100’diir. Alinan puana gore
incelendiginde, 0 < puan < 20: Cok diisiik, 20 < puan < 40: Diisiik, 40 < puan < 60: Orta, 60 <
puan < 80: Yiiksek, 80 < puan < 100: Cok yiiksek basar: diizeyine karsilik gelmektedir. 20 sorudan
olusan bu testten alinabilecek ortalama puana gore ise 0 < puan < 1: Cok diisiik, 1< puan < 2: Diisiik,
2< puan < 3: Orta, 3< puan <4: Yiiksek, 4 <puan <5: Cok yiiksek basar1 diizeyine karsilik
gelmektedir. Testte yer alan 12 agik uglu maddeden elde edilen nicel verilerin ¢dziimlenmesinde Ek
2’deki analitik puanlama anahtar1 dikkate almarak iki matematik egitimcisi tarafindan birbirinden
bagimsiz sekilde puanlama yapilmis ve elde edilen veriler SPSS 23 (Statistical Package for Social
Sciences 23) programina aktarilmistir. Tki bagimsiz puanlayicinin verdigi puanlar arasindaki tutarliligt
veya uyusmay1 (Moskal ve Leydens, 2000) belirlemek icin giivenirlik hesaplanmistir. Cok dereceli
puanlama anahtarlarinda iki puanlayici asindaki uyusmay1 hesaplamada kullanilan yontemlerden biri
kappa istatistiginin bir tiirii olan “agirliklandirilmis kappa” yontemidir (Sencan, 2005, s.488-490). Kappa
istatistigi -1 ile +1 arasinda deger almakta ve en az .60 olmasi 6nerilmektedir. 60 ile 80 arasinda bulunan
degerler puanlayicilar arasinda iyi uyumun oldugunu gosterirken, .80 istii bulunan degerlerin
puanlayicilar arasinda ¢ok iyi bir uyumun olduguna isaret etmektedir (Wood, 2007). Bu baglamda, elde
edilen puanlayicilar arasi uyumun 1. 6. 11. 15. ve 16. maddelerde ¢ok iyi, diger maddelerde ise iyi

oldugu goriilmektedir (Tablo 3).

Tablo 3. Puanlayicilar arast uyum degerleri

1 2 4 6 9 10 11 12 15 16 19 20
K .86 .68 77 .81 .63 .62 .90 74 .86 .93 .63 .66
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Puanlayicilar aras1 uyumun saglanmasinin ardindan, testin tek faktorlii yapisinin gegerligini
degerlendirmek amaciyla LISREL 8.80 (Linear Structural Relations 8.80) paket programi kullanilarak
onerilen modifikasyonlar dogrultusunda dogrulayici faktor analizi yapilmistir. Dogrulayicr faktor

analizi sonucu elde edilen bulgular Tablo 4’'te sunulmustur.

Tablo 4. Dogrulayict faktér analizi sonuglar:

X df x*/df CFI RMSEA  SRMR
Modifikasyon Oncesi 591.09 170 3.48 .87 .09 .08
Modifikasyon Sonrasi 468.91 167 2.81 90 .08 .07
Iyi Uyum <3 >.95 <.05 <.05
Kabul Edilebilir Uyum 3-5 .90-.95 .05-.08 .05-.10
Sonug Iyi Kabul Kabul Kabul

Edilebilir = Edilebilir = Edilebilir

Yapilan analizler sonucunda y? degerinin serbestlik derecesine béliinmesiyle elde edilen y?/df
degerinin 2.81 oldugu goriilmektedir. Bu degerin 2, 3 veya 5in altinda olmasi1 6nerilmektedir (Bollen,
1989). RMSEA (Root Mean Square Error of Approximation) degeri ise .08 olarak bulunmustur. RMSEA
degerinin .05 in altinda olmast iyi veri uyumuna; .05 ile .08 arasinda olmasi kabul edilebilir uyuma isaret
etmektedir. RMSEA > .10 olan modeller ise zayif model veri uyumu nedeniyle reddedilmektedir
(Browne ve Cudeck, 1993). Ayrica, CFI (Comparative Fit Index) degeri .90 olarak bulunmustur. Bu
degerin .90 ve iizerinde olmas: gerektigi belirtilmektedir (Hu ve Bentler, 1999). Bu arastirmada SRMR
(Standardized Root Mean Square Residual) degeri ise .07 olarak hesaplanmustir. 10’un altinda olmasi
istenmektedir (Kline, 2005). Kline (2005) tarafindan yapilan ¢alismada bu dort degerin rapor edilmesi
yeterli goriilmiistiir. Elde edilen sonuglara gore dogrulayici faktor analizi ile agimlayici faktor analizi

sonugclar1 dogrulanmistir.

Verilerin analizi asamasina normallik testleri ile devam edilmistir. Oncelikle betimsel yontemler

ile dagilimin normalligi incelenmis ve elde edilen bulgular Tablo 5'te sunulmustur.

Tablo 5. Dagilima ait betimsel istatistik sonuclar:

= Kol
Mod Medyan X Ss  Carpiklik Basikhk Min Maks O MOgOToV
Simirnov
DIYABT 39.00 51.00 52.62 21.81 11 -.92 9 97 .03

Tablo 5 incelendiginde dagilima ait aritmetik ortalama, mod ve medyan gibi istatistiksel
degerlerin birbirine yakin oldugu goriilmiistiir. Dagilima ait carpiklik ve basiklik katsayilari -1 ile +1
degerleri arasinda (Morgan, Leech, Gloeckner ve Barrett, 2004) bulunmustur. Ayrica histogram, kutu

ve Q-Q grafikleri yardimiyla da verilerin normal dagilim gosterdigi belirlenmistir (Sekil 1).
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Sekil 1. Dagilima ait histogram, kutu ve Q-Q grafikler

Kolmogorov-Simirnov testi sonuglar1 incelendiginde ise p<.05 oldugu, bu nedenle normallik
sartin1 saglamadig1 goriilmiistiir. Ancak, dagilimin normalligi incelendirken Kolmogorov-Simirnov
testi sonuglari ile betimsel ve grafiksel yontemlerin birlikte degerlendirilmesi 6nerildiginden (Abbott,
2011; McKillup, 2012; Stevens, 2009) verilerin dagiliminin normal oldugu sonucuna ulasilmaistir. flkokul
dordiincii smif Ogrencilerinin GME yaklasimi ile hazirlanmis dort islem problemlerine yonelik
sorulardaki basar1 diizeyleri betimsel istatistiklerle incelenmistir. Ogrencilerin bu bagar1 diizeylerinin
.05 anlamlilik diizeyinde cinsiyetlerine gore istatistiksel agidan anlamli farklilasip farklilasmadig:
bagimsiz gruplar igin t-testi ile arastirilmistir. Ogrencilerin dort isleme yonelik basar1 diizeylerinde
islemler arasindaki iliski ile dort isleme yonelik problem ¢dzme ve kurma arasindaki iliski Pearson
korelasyon testi ile incelenmistir. Ogrencilerin dort isleme y6nelik problem kurma basari diizeylerinin
problem ¢6zme bagar1 diizeylerini istatistiksel agidan anlamli sekilde yordamasi ise basit dogrusal

regresyon analizi ile arastirilmistir.
Arastirmanin Etik izinleri

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

gerceklestirilmemistir.
Etik kurul izin bilgileri

Etik degerlendirmeyi yapan kurul ad1 = T.C. Milli Egitim Bakanligi, Yenilik ve Egitim Teknolojileri
Genel Miidiirliigii

Etik degerlendirme kararinin tarihi = 25.04.2018
Etik degerlendirme belgesi say1 numarasi = 81576613/605.01/8278421
Bulgular

Bu boliimde, ilkokul dordiincii smif Ogrencilerinin dort isleme yoOnelik basari diizeyleri

arastirmanin alt problemleri dogrultusunda aciklanmaistir.
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Ilkokul Dérdiincii Sinif Ogrencilerinin Dért Isleme Yonelik Basari Diizeylerine Iliskin

Bulgular

Bu boliimde ilkokul doérdiincii sinifta 6grenim goren d6grencilerin GME yaklagimi cercevesinde
hazirlanmis dort isleme (toplama, ¢ikarma, ¢arpma, bolme) yonelik basar1 diizeyleri incelenmistir.
Ogrencilerin basar1 diizeyleri aldiklar1 ortalama puana gére incelendiginde, 0 < puan <1: Cok diisiik,
1 <puan £ 2: Diislik, 2 <puan < 3: Orta, 3 < puan <4: Yiiksek, 4 <puan <5: Cok yiiksek basar1 diizeyine

karsilik gelmektedir. Elde edilen bulgular Tablo 6’da sunulmustur.

Tablo 6. Ogrencilerin dort isleme yonelik bagar: diizeylerine iliskin ortalama ve standart sapma deerleri

DIYABT X Ss X Ss
Toplama e o W Ly
Charma e et woom s
Carpma brotom Koo o de 2% 10
Biime ot Koon e e 1
Ercblem Krme S S

Tablo 6’ya gore ilkokul dordiincii sinif 6grencilerinin dort isleme yonelik basar1 diizeyleri
incelendiginde 6grencilerin toplama isleminde (X = 3.47) yiiksek; ¢ikarma (X = 2.79) ve carpma (X =
2.55) iglemlerinde orta; bolme igleminde (X =1.71) ise disiikk diizeyde bagarilarimin oldugu
goriilmiistiir. Ogrencilerin genel basar1 diizeylerinin hem problem ¢6zme (X = 2.41) hem de problem

kurma (X = 2.78) agisindan yine orta diizeyde oldugu belirlenmistir.

ilkokul Dérdiincii Sinif Ogrencilerinin Dért isleme Yonelik Basar1 Diizeylerinin Cinsiyete

Gore Farklilasmasina iliskin Bulgular

Bu boliimde ilkokul doérdiincii smifta 6grenim goren ogrencilerin dort isleme yonelik basari
diizeylerinin cinsiyete gore istatistiksel acidan anlamli bir farkliligin olup olmadig1 bagimsiz gruplar

i¢in t-testi yardimi ile incelenmis ve elde edilen bulgular Tablo 7’de sunulmustur.

Tablo 7. Ogrencilerin dort islem basar: diizeylerinin cinsiyete gore farklilasmasina iliskin t-testi sonuglart

DIYABT N X Ss t Sd
Toplama P
Gikarma N
Garpma b am w20
Boime AV
Y T S
* p<.05
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Tablo 7 incelendiginde, 6grencilerin dort isleme yonelik basar:1 diizeylerinin toplama, ¢ikarma
ve ¢arpma iglemleri acisindan kizlarin lehine anlaml bir farkliligin oldugu goriilmiistiir (p<.05). Ayrica,
Olcegin geneli incelendiginde ise yine kizlarin lehine anlamli bir farkliligin oldugu belirlenmistir. Hem
kizlarin hem de erkeklerin orta diizeyde basar1 sahip oldugu goriilse de kizlarin erkeklere oranla daha
bagarili oldugu belirlenmistir (X, = 2.80; Xeriex = 2.44). Ogrencilerin dort isleme yonelik problem
¢bzme ve kurma bagar1 diizeylerinin cinsiyete gore istatistiksel acidan anlamli bir farkliigin olup
olmadig yine bagimsiz gruplar igin t-testi yardimu ile incelenmis ve elde edilen bulgular Tablo 8'de
sunulmustur.

Tablo 8. Ogrencilerin dort isleme yonelik problem cozme ve kurma basart diizeylerinin cinsiyete gore
farkhilasmasina iliskin t-testi sonuclar:

DIYABT N X Ss t Sd
. Kiz 135 2.48 1.32
Problem C6zme Erkek 129 934 133 .79 255
Kiz 135 3.02 1.10 X
Problem Kurma Erkek 129 251 1.08 3.77 255
* p<.05

Tablo 8 incelendiginde, 6grencilerin dort isleme yonelik problem ¢6zme basar1 diizeylerinin
cinsiyete gore anlamli bir farkliligin olmadig: goriiliirken (p>.05), problem kurma basar1 diizeylerinin
cinsiyete gore kizlarin lehine anlamli bir farklihigin oldugu goriilmiistiir (Xy,, = 3.02; Xerker = 2.51;
p<.05). Kiz ogrenciler yiiksek diizeyde problem kurabilirken, erkek &grencilerin problem kurma
diizeyleri orta diizey olarak belirlenmistir. Problem ¢6zme diizeylerinde anlamli bir farklilik yokken,

her iki cinsiyet i¢in de problem ¢6zme diizeylerinin orta diizeyde oldugu goriilmiistiir.

ilkokul Dérdiincii Sinif C)grencilerinin Dort isleme Yonelik Basari Diizeylerinde islemler

Arasindaki iliskiye Dair Bulgular

Bu boliimde ilkokul dordiincii sinf dgrencilerinin dort isleme yonelik basar1 diizeylerinde

islemler arasindaki iliski Pearson korelasyon testi ile incelenmis ve bulgular Tablo 9’da sunulmustur.

Tablo 9. Ogrencilerin dort isleme yonelik basar: diizeylerinde islemler arasindaki iliskiye dair bulgular

r Toplama Cikarma Carpma Bolme

Toplam .1.00 .56 497 30%

Cikarma 1.00 .62% 38*

Carpma 1.00 45%

Bolme 1.00
* p<.05

Tablo 9 incelendiginde 6grencilerin dort isleme yonelik basar: diizeylerinde islemler arasinda
istatistiksel agidan anlamli bir iliski goriilmektedir (p<.05). Elde edilen korelasyon katsayusi (1), 1<.20 ise
¢ok zayif; .20<r<.40 ise zayif; .40<r<.60 ise orta; .60<r<.80 ise yiiksek; r>.80 ise ¢ok yiiksek diizeyde
iliskinin oldugunu gostermektedir (Evans, 1996). Buna gore, toplama islemi basar: diizeyleri ile ¢tkarma
ve ¢arpma islemi basar1 diizeyleri arasinda orta; bolme islemi basar1 diizeyi arasinda ise zayif diizeyde

pozitif yonde anlamli bir iliskinin oldugu gériilmiistiir. Ogrencilerin gcikarma iglemi bagar1 diizeyleri ile
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carpma islemi basar1 diizeyi arasinda yiiksek; bolme islemi basar1 diizeyi arasinda ise zayif diizeyde
pozitif yonde anlamli bir iligki belirlenmistir. Carpma islemi basar1 diizeyleri ile bolme islemi basar:

diizeyleri arasinda ise orta diizeyde ve yine pozitif yonde anlaml bir iligkinin oldugu goriilmiistiir.

[lkokul Dérdiincii Simif Ogrencilerinin Dort Isleme Yonelik Problem Kurma Basari

Diizeylerinin Problem Cézme Basar1 Diizeylerini Yordamasina iliskin Bulgular

Bu boliimde 6ncelikle ilkokul dordiincii sinif 6grencilerinin dort isleme yonelik problem kurma
ve problem ¢6zme basar1 diizeyleri arasinda iliski Pearson korelasyon testi ile incelenmis ve elde edilen
bulgular Tablo 10’da sunulmustur.

Tablo 10. Ogrencilerin dort isleme yonelik problem ¢ozme ve kurma basar: diizeyleri arasindaki iliskiye dair
bulgular

r Problem Cozme
Problem Kurma .65
* p<.05

Tablo 10 incelendiginde Ogrencilerin dort islem problem kurma ve problem ¢6zme basari
diizeyleri arasinda istatistiksel agidan pozitif yonde ve yiiksek diizeyde anlamli bir iliskinin oldugu
goriilmiistiir. Ilkokul dérdiincii smif 6grencilerinin problem kurma bagari diizeylerinin problem ¢ézme
basar1 diizeylerini istatistiksel acidan anlamli sekilde yordamasi basit dogrusal regresyon analizi ile
incelenmis ve elde edilen bulgular Tablo 11’de sunulmustur.

Tablo 11. Ogrencilerin dort isleme yonelik problem kurma basart diizeylerinin problem ¢ozme basar: diizeylerini
yordamasina iliskin basit dogrusal regresyan analizi sonuglar

Standardize
H 2 F
B Standart Hata r T edilmis 8 t
Problem Kurma .764 .06 .65 42 .65 13.49 181.46

* p<.05

Tablo 11 incelendiginde varyans analizi sonucunun (F=171.46, p<.05) anlamli oldugu
goriilmektedir. Varyans analizi sonuglar1 anlamli oldugu i¢in yordanan (problem ¢6zme basari diizeyi)
ve yordayict (problem kurma basar1 diizeyi) degiskenler arasindaki iliskinin dogrusal oldugu
goriilmektedir. Buna gore dgrencilerin problem kurma basar: diizeylerinin problem ¢dzme basari
diizeylerini anlamli olarak pozitif yonde yordadig: belirlenmistir. Problem ¢6zme basar: diizeylerinin

%42’sinin problem kurma basari diizeyi tarafindan yordandig goriilmiistiir.
Sonug, Tartisma ve Oneriler

Bu calismada, GME yaklasimi gergevesinde ilkokul dordiincii sinif 6grencilerin dort isleme
yonelik basar1 diizeyleri incelenmis ve 6grencilerin toplama isleminde yiiksek; ¢ikarma ve ¢arpma
islemlerinde orta, bolme isleminde ise diisiik diizeyde basarilarmnin oldugu goriilmiistiir. Dort islem
konusu igerisinde yer alan toplama isleminin en temel matematiksel akil ytiriitme sekli olmasi ve diger
islemlerin temelinde yer almasi 6grencilerin toplama iglemine yonelik basar: diizeylerinin neden daha

yliksek oldugunu agiklayabilir. Ayrica, birbiri tizerine konumlandirilmis konularin tam olarak
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anlamlandirilamamasi durumunda devamui niteliginde olan konularin daha gii¢ 6grenilmesi (Kuzu,
2017) ve bu dort islem arasinda da binisikligin olmasi, 6grencilerin toplama islemine yonelik basari

diizeylerinin bolme islemine dogru neden azaldiginin bir gostergesi olabilir.

Bu calismada, 6grencilerin genel basar1 diizeylerinin hem problem ¢6zme hem de problem
kurma agisindan orta diizeyde oldugu belirlenmistir. Yapilan benzer ¢alismalarda da 6grencilerin
problem ¢6zme siirecinde zorlandiklarin, istenilen seviye ulasamadiklarini (Karatas ve Giiven, 2003;
Soylu Y. ve Soylu C., 2006) ve gercek hayat problemlerinde de zorluk yasadiklarini gostermektedir
(Harskamp ve Suhre, 2006). Oysaki 6grencilerin karsilastiklar1 problemler karsisinda etkili ¢dziimler
iiretebilmeleri ve matematik dersinde basarili olabilmeleri icin 6grencilerin problem ¢dzme siirecinde
yeterli olmasi gerekmektedir (Ulkiier, 1988). Problem ¢6zme siirecinde sadece sonuca ulasmak énemli
degildir (Karatas, 2002). Bu siiregte 6grencinin zihninde neler diistindiigii ve hangi stratejileri kurdugu
onemlidir (Ozsoy, 2002). Ogrencilerin matematiksel kavramdan, mantiksal diisiinmeden ve stratejik
bilgiden yoksun olmalari durumunda problem ¢6zme siirecinde yiiksek diizeyde basarili olamayacag1
soylenebilir (Gokkurt, Ornek, Hayat ve Soylu, 2015). Mayer (1982) tarafindan yapilan galismada
problem ¢6zme siirecinde Ogrencilerin zorlanmasinin bir nedeni olarak ogrencilerin problemi
anlayamadiklar1 ve ¢oziim siirecini planlayamadiklar1 gosterilmistir. Silver ve Cai (1996) problem
¢ozme tlizerine yuriittiikleri bir ¢alismada 6grencileri en yiiksek puan alan ve en diisiik puan alan
ogrenciler olarak iki gruba ayirmiglardir. Problem ¢dzme basar diizeyleri yiiksek olan dgrencilerin
diisiik olan Ogrencilere kiyasla daha karmasik matematiksel problemler kurabildiklerini
belirlemislerdir. Ellerton (1986) tarafindan yapilan ¢alismada da aymni sekilde matematik yetenegi
yiiksek olan 6grencilerin diisiik olan dgrencilere gore daha karmasik hesaplamalar iceren problemler

kurabildikleri belirlenmistir.

Matematik dersi 6gretim programi incelendiginde problem kurma siirecinin problem ¢6zme ile
yakindan iligkili oldugu (Milli Egitim Bakanligi, 2009) goriilmektedir. Bu calismada da, ilkokul
dordiincii snif 6grencilerinin dort islem problem kurma ve problem ¢6zme basar: diizeyleri arasinda
istatistiksel acidan pozitif yonde ve yiiksek diizeyde anlamh bir iliskinin oldugu ve o6grencilerin
problem kurma basar1 diizeylerinin problem ¢6zme basar1 diizeylerinin %42’sini agikladig:
goriilmiistiir. Alan yazinda yapilan benzer ¢alismalarda da problem kurma siireci igin problem ¢6zme
ile arasinda anlaml bir iligskinin oldugu (6rn., Arikan ve Unal, 2013; English, 1997; Sengiil ve Kantarci,
2014) belirtilmistir. Ayrica, problem kurma siirecin problem ¢6zmeyi gelistirmek igin bir arag olarak da
kullanildig1 (Stoyanova, 1998) ve problem kurma siirecinin problem ¢ézmenin onemli bir asamas ve
bileseni oldugu (Christou ve digerleri., 2005) vurgulanmistir. Problem kurma siirecinin matematiksel
kavramlar1 anlamaya ve matematiksel bilgiyi yapilandirmaya katki sagladigr (Kilig, 2017) ve
matematiksel bilgilerin anlamlandirilmasinda ve bu bilgiler arasinda iligki kurulmasinda problem
¢ozmenin de 6nemli oldugu (Karatas ve Giiven, 2003) diistiniildiigiinde ise ortaya ¢ikan bu iliskinin bir

nedeni agiklanabilir.



Aytekin Uskun, K., Kuzu, O. ve Cil, O.

Bu calismada, ilkokul dordiincii sinif 6grencilerinin toplama islemi basar: diizeyleri ile ¢tkarma
ve carpma islemi basar1 diizeyleri arasinda orta diizeyde pozitif yonde anlamh bir iliskinin oldugu
goriilmiistiir. Bu durum, toplama isleminde giigliik yasayan 6grencilerin neden ¢ikarma ve ¢arpma
isleminde de giicliik yasadigini (Sidekli ve digerleri., 2013) agiklayabilir. Sidekli ve digerleri. (2013)
tarafindan yapilan calismada ¢arpma isleminde yapilan bazi hatalarin veya eksik 6grenilen bilgilerin
bolme islemini etkiledigi ve Ogrencilerin bolme islemini anlamlandirmada gligliikler yasadigi
vurgulanmistir. Bu durum, ilkokul dordiincii simif 6grencilerinin ¢arpma islemi basar1 diizeyleri ile
bolme islemi basar1 diizeyleri arasindaki orta diizeyde ve pozitif yonde neden anlamli bir iligki
oldugunun bir gostergesi olabilir. Toplama, ¢ikarma, ¢arpma ve bolme islemlerinin binisik ve birbiri
tizerine konumlandirilmis olmasi, toplama ve ¢ikarma islemlerinin bu dort islem igerisinde temel tegkil
etmesi (Acar, 2013; Rasmussen ve digerleri., 2003), 6grencilerin toplama ve ¢ikarma islemlerine yonelik
basar1 diizeyleri ile bolme islemine yonelik basar1 diizeyleri arasinda zayif diizeyde de olsa pozitif
yonde anlamli bir iliskinin neden ortaya ¢iktigini agiklayabilir. Bu nedenle, temel bir akil yiiriitme yolu
olan toplama isleminin ve toplamanin tersi olan ¢ikarma isleminin problem kurma ve ¢dzme
siireglerinde oldukc¢a 6nemli bir yerinin oldugu ve matematiksel hesaplarin bu temel islemler {izerine

kuruldugu séylenebilir.

Diger taraftan, oOgrencilerin GME yaklasimi cercevesinde hazirlanan sorular -cinsiyet
degiskenine gore incelenmis ve dgrencilerin toplama, ¢tkarma, ¢carpma islemlerine ve 6lgegin geneline
gore kizlarmn lehine anlamli bir farklilik gortilmiistiir. Ayrica, problem kurma agisindan kiz 6grencilerin
erkek ogrencilere oranla daha basarili oldugu belirlenmistir. Kiz 6grenciler yiiksek basar1 diizeyinde
problem kurabilirken, erkek dgrencilerin problem kurma diizeyleri orta diizey olarak ortaya ¢ikmistir.
Problem ¢6zme diizeylerinde ise istatistiksel agidan bir farklilik goriilmemesine ragmen her iki cinsiyet
icin de problem ¢6zme diizeylerinin orta diizeyde oldugu belirlenmistir. Bunar (2011) tarafindan
yapilan ¢alisma incelendiginde genel olarak kiz 6grencilerin problem kurmada ve ¢ozmede dort islem
konusunda erkek 6grencilere oranla daha basarili veya esit basar1 diizeyinde oldugu belirlenmistir.
Semizoglu (2013) ve Muyo (2015) tarafindan yapilan ¢alisma da kiz 6grencilerin erkek 6grencilere
oranla problem kurma diizeylerinin daha yiiksek oldugunu vurgulamistir. Erkek 6grencilerin problem
kurmada daha basarili oldugunu belirten ¢alismalarda mevcuttur (6rn., Akkan, Cakiroglu ve Giiven,
2009; Cankoy ve Darbaz, 2010). Problem ¢d6zme ve problem kurma arasinda giiglii bir iliskinin oldugu
gbz Oniine alindiginda (English, 1997) ve O6grencilerin matematige kars: olan tutumlariin problem
cozme ve kurmada etkili oldugu (Cankoy ve Darbaz, 2010; Ozgen, Aydin, Gegici ve Bayram, 2017)
diistintildiigiinde, cinsiyet degiskenine gore ortaya ¢ikan bu farkligin nedeni 6grencilerin matematige
kars1 olan tutum ve davraruslarinin birbirlerinden farkli olabilmesinden kaynakl olabilir. Ogrencilerin
cinsiyetlerine gore incelenen problem ¢dzme ve kurma basar1 diizeyleri beraberinde matematige

yonelik tutum ve davranislari icin de incelenirse ortaya ¢ikan bu farkliigin nedeni arastirilabilir.
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GME'nin o6grenmedeki kaliciiga olumlu etkisinin oldugu (Cihan, 2017, Kan, 2019),
motivasyonu arttirdigi (Yonucuoglu, 2018), kaygiy1 azaltti§1 (Demir, 2017) ve {ist diizey diisiinme
becerilerini gelistirdigi (Altun, 2001; Cansiz, 2016) disliniildiigiinde, 6gretim programlarinda
uygulanmasi gereken &nemli bir yaklasim oldugu sdylenebilir. Ogretim programlarinda, dgrenciyi
siirece dahil eden ve aktif katiimimi saglayan GME gibi siire¢ temelli 6gretim yaklagimlarinin
kullanilmas: ve matematiksel bilgi ve becerilerin giinlitk hayata transfer edilmesi, daha anlamh
Ogrenmenin olusmasina imkan sunacaktir (Cil, Kuzu ve Simsek, 2019). Bu nedenle, &gretim
programlarinda soyut kavramlarin gercek hayat ile iliskili somut kavramlar ile neden sonug iligkisi
icerisinde ifade edilerek pekistirilmesi kavram Ogretiminde siirecinde uygulanabilir. Kavram
Ogretiminde, problem kurma ve problem ¢dzme siirecinin énemi goz oniine alindiginda 6grencilerin
bu siireglere iliskin becerilerini gelistirmek amaciyla ders i¢i ve dis1t etkinlikler hazirlanabilir.
Ogrencilerin bu siiregte karsilagtig1 hatalar iizerinde tanilayici degerlendirmeler yapilabilir. Ayrica,
Ogretim programi igerisinde yer alan 6grenme alanlarina yonelik gercek hayat ile iligski ders planlar:

hazirlanabilir ve gorsel 6gretim materyalleri ile 6grenilmesi gii¢ konular daha anlasilir hale getirilebilir.
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Ek 1. Dort isleme yonelik akademik bagsar testi ( DIYABT)

1. ve 2. sorulan asa@da verilen tablolara gire cevapla.

<A

Simdi kendi bisikletini tasarlama vakti

Bisikletini tasarlayabilmen ve kigisellegtirebilmen igin gerekli temel pargalar, aksesuarlar ve
renklerin bulundugu kataloglar asagida yer almaktadir. Agagida ki sorulan tablolan kullanarak
yamtlamalisin.

@ ) (@ D
Temel Bisiklet Parcalan Givde Rengi
Katalogu Katalogu
Direksiyon 80 TL Buz Mavisi 138 TL
Tekerler 120 TL Gokkusgagi 239 TL
Govde (Beyaz) 225TL Mat Siyahi 371 TL
Sele (Oturak) 40TL i

1) Osman kendi bisikletini tasarlarken sadece temel pargalan satin aldi, Osman bisikletine kag
TL odemistir?
Cliziim:

2) Simdi sen de kendi bisikletini kigisellegtirmek igin toplama iglemi igeren bir soru yaz ve
sonucunu hesapla. Unutma sorunu yazarken katalogda yer alan aksesuarlardan ve
renklerden yararlanabilirsin.

Ciiziim:

3. ve 4. sorulan asagida verilen sekle gire cevapla.

3) Artik bisikletinle yolculuk vakti geldi. Yukaridaki sekilde Ordu, Aksaray, Gaziantep ve
Nigde kentleri arasindaki mesafeler verilmigtir. Sen Aksaray sehrindesin. Aksaray’dan yola

¢ikarak Ordu’ya ugrayip Gaziantep’e gitmen kiyor. da Gaziantep’ten yola ¢ikip
Ordu’ya ugrayarak Nifde’ye gitmen gerekiyor. Yolculugun Nifde’de sona erdifine gore
toplamda kag km yol kat eftin?

A)1810 B) 1900 ©)1950 D)2000

4) Yukanida ki gérsel den yararlanarak toplama islemi igeren bir problem olugturarak sonucunu
hesapla.

Coziim:

5. soruyn agagida verilen sekle gbre cevapla.

5) Tolga, bir hafta boyunca her giin 50 metre arttwmak sartryla bisiklet sirmistiir. Tolga ilk
giin 200 metre bisiklet sirdigiine gore bir haftanmn sonunda toplam kag metre bisiklet
stirmii gtiir?

A) 1400 B) 1650 ) 2000 D) 2450

Sayisi giderek artan geziei Kiitiphanelerimiz, lkemizin dort bir yaninda kitapseverlerle
bulugmaya devam edivor!

2013 il sonu itibariyle, birgok kayith iivesi bulunan, binlerce adet kitabi bulunan 32 gezici
kitiphanemizden toplamda viiz binlerce kisi vararlannugtir.  Bakanh@imizea gezici
kiitiphanelerimizin daha da yayginlagmas: amaeryla. 32 gezici kttiphane aracina 5 yeni gezici
kiitiiphane araci daha eklenmistir.

6) OLulumqua da bir grup égrenci gezici kiitiiphanelerin gerekliligine dikkat gekmek igin bir

a duzenlemek istemiglerdir. Ogrencilerin toplamak igin hedefledikleri kitap sayist

‘)JS’d]t Ogrencilerde 102 tane kitabr zaten vardi. Diizenledikleri kampanya sayesinde de

364 tane kitap toplandigina gore Ggrencilerin hedefleri 1 lar igin kag kitaba
ihtivaglar kalmigtir?

Cozilim:

Ty Esra kampanyaya destek olmak igin kumbarasindaki biriktirdigi paray gezici kitiiphaneye
bagiglamak istemektedir. Esra’mn kumbarasinda baslangigta 575 TL’si vardi. Daha sonra
Esra, kumbarasina ilk ay 250 TL, ikinci ay ise ilk aydan 75 TL daha az para eklemistir. Buna
gore iki ayin sonunda kumbarasinda kag TLsi birikmigtir?

A) 1000 B) 1280 ©) 1325 D) 1490

8) Bir kiitiiphanede siir kitabi, masal kitabi ve roman vardir. Kiitiphanede toplam 4482 kitap
bulunmaktadir. Bu kitaplardan 2250 tanesi giir Kitabidir. Masal kitaplan siir kitaplarindan
400 tane eksiktir. Gerive kalanlar ise romandir. Buna gore bu kiitiiphanede kag tane roman
vardir ?

A) 250 B) 305 0382 D) 425

9. ve 10. sorulan asagda verilen tabloya giire cevapla.

Asadaki tabloda kampanyaya katilan dgrencilerin sayilart verilmistir. Orenci sayilan simflara
ve cinsiyetlere gore aynlmigtir.

Cumhuriyet Kiz Ogrenci Erkek Ogrenci
Tlkokulu Sayisi Sayis
1. Sumiflar 187 123
2. Smflar 134 147
3. Sumflar 286 294
4. siflar 126 149

9) Yukandaki tabloya uygun olarak simflan belirlenmis kiz ve erkek dgrenci sayilarmdan
vararlanarak gikarma iglemi gerektiren bir problem olugturunuz ve gdzimini yapinz.

Ciziim:

10) Yukandaki gekilde problem yazman igin Kitap sayilani ve problemine ipucu olmasi igin
gesithi sdzetkler bulunmaktadir. Yukandaki verilerden yararlanarak gikarma iglemi igeren
bir problem yazimz ve ¢oziniz.

Cdziim:
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11. 12. ve 13. sorulan asagida verilen tabloya gire cevapla.

Uriinler  Fiyat

Domates  97TL
Muz 1TL
Patates 7TL
Elma 4TL

Salatahk 6 TL
Portakal 127TL
Biber STL

Bir manava ait olan fiyatlar yukandaki tabloda verilmistir. Senden de manav aligverigi yapman
isteniyor. Toplam butcen ise 250 TL. Iyi ahigverisler

11) Annen portakal regeli ve salatalik tursusu yapacak. Senden de 14 kg portakal ile 13 kg
salatalik istedi. Manava kag tl 5demen gerekir?
Coziim:

12) Bana yaratici bir soru yazmaya ne dersin? Tek kural garpma iglemi igeren bir problem
olmasi. Yazdigin problemi ¢6zmeyide unutma. Probleminde kullanman igin manavimizin
fiyatlan yukanidaki tabloda meveut. Kolay gelsin

Coziim:

@ Her kilograg,
1TL indirip

13) Manavdan 9 kg elma ve 8 kg portakal aldin. Ancak manav fiyatlar iizerinden her
kilogramda 1”er TL indirim yapti. Manava kag TL 6demen gerekir?

A) 115 B) 120 Q) 125 D) 130

14) Manava meyve ve sebzeler kamyon aracilifiyla gelmektedir. Kamyonda toplam 834 kasa
meyve ve sebze vardir. Kamyondaki elma kasalarinin sayisi 138’dir. Elma kasalannin 3
kati da biber kasasi bul ktadir. Kamyonun geri kalaminda ise portakal kasalan
bulunduguna gére kamyondaki portakal kasalanmn sayisi kagtir?

A) 190 B) 282 C)346 D) 408

15) Yukandaki gorselden bir sebze seg. Bir fiyat belirle ve kendi problemini kur. Coziimini
de bizimle paylas.
Coziim:
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Atmosfere salinan karbondioksit gibi sera etkisi yaratan gazlarm, yer kabugu ve denizlerin
ortalama sicakhiklannda artisa neden olmasina kiresel 1sinma denir. Kiaresel 1smma iklim
degisikliklerine sebep olarak, siddetli kasirgalar ve sellere neden olurken., uzun streli
kurakhiklar ile de gollesmelere neden olmaktadir. Kutuplardaki buzullarm erimesi Kiyi
kesimlerin tamamen sular altinda Kalmasina, sicaklik arigida kurakh@in olusmasina sebep
olmaktadur.

16) Kutuplardaki buz kutlelerinin iklim degisikliginden dolay: giniimazdeki erime oranlan,
1900’1 yillara gore 7 kat artmigtir. Giiniimiizde yaklagik 455 kg'Tik buz katlesi 1 dakikada
su olurken, 1900’1 yillarda kag kg hk buz katlesi aym stirede su olmustur?

Coziim:

17) Bir grup dgrenci kiiresel 1smmaya dikkat gekmek admna bir dag tirmamgi yapmaya Karar
veriyorlar. Tirmanacaklan dag 8848 metre. Birinci giin 848 metre tirmanan dgrenci grubu
diger ginler 100°er metre trmanyorlar. Tirmanig toplamda kag giin strmastor?

A) 81 B) %0 ) 101 D) 1110

TrTeYY
PrLPPL. .6

Kiiresel 1smmay1 6nlemenin en etkili yollarindan biri agaglan korumaktir. Bu yizden bir grup
ogrenci 6gretmenlerinin ve ailelerinin de yardimiyla agaglan sulama karan almslardir.

18) Ogrenciler okullanmin bahgesindeki 12 agact korumak igin il boyunca sulamak
istemektedirler. Y1l boyunca 5400 litre su ile 12 agag sulanmak istenmektedir. Her agaca
egit miktarda su kullamlacagina gore 1 agag Kag litre su ile sulanmaktadir?

A) 375 B) 400 C) 451 D) 525

Sicakhik Dereceleri
Buz

Esit Parcalar

138

19) Hadi gimdi yukandaki bolme igleminide Kullanabilecegimiz bir bolme problem yaziniz ve
goziiniiz. Bol ktaki ipuglarini probl de kullanabil
Coziim:

20) Yukandaki gorseller sirasiyla Red Panda. Fil. Panda. Kar Leopan ve Kutup Ayisi. Kiiresel
1sinma bu canhlar gibi bir gok canli tiirtiniin neslinin tikenmesine sebep olmaktadir. Haydi
bakalim gorselden bir canli seg ve segtigin canli ile ilgili bdlme islemi gerektiren problem
yaz ve ¢oz.

Coziim
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Ek 2. Derecelendirilmis puanlama anahtar

5 Puan 4 Puan 3 Puan 2 Puan 1 Puan 0 Puan
B 1 Katalogdan dogru Katalogdan dogru Katalogdan pargalar1 dogru Katalogdan yanls Katalogdan yanhs Soru

pargalari belirleyerek  pargalari belirleyerek belirleyip yanlis sonuca pargalari secerek pargalari segerek hig hakkinda
tam dogru sonuca dogru sonuca ulaganlar. yanlis sonuca sonuca higbir fikri
ulasanlar. yaklasanlar. ulasanlar. ulagamayanlar olmayanlar.

2 Verilen verilerle Verilen verilerle Verilen verilerle kazanima
kazanmima uygun agtk  kazanima uygun uygun agik anlagilir bir Verilen verilerle Higbir sekilde Soru
ve anlagilir bir uygun agik anlagilir bir problem ctimlesi kurup problem ctimlesi problem ctimlesi hakkinda
problem ciimlesi problem cimlesi dogru ve tam ¢oziime kuramayanlar. kuramayanlar. higbir fikri
kurarak probleme kurarak probleme ulagamayanlar. olmayanlar.
uygun dogru ve tam uygun dogru ve tam
¢Oziime ulaganlar. ¢oztime yaklaganlar.

3  COKTAN SECMELI

4 Verilen verilerle Verilen verilerle Verilen verilerle kazanima
kazanima uygun agik  kazanima uygun uygun agik anlagilir bir Verilen verilerle Higbir sekilde Soru
ve anlagilir bir uygun agik anlagilir bir problem ctimlesi kurup problem ctimlesi problem ctimlesi hakkinda
problem ciimlesi problem ciimlesi dogru ve tam ¢oziime kuramayanlar. kuramayanlar. higbir fikri
kurarak probleme kurarak probleme ulagamayanlar. olmayanlar.
uygun dogru ve tam uygun dogru ve tam
¢oziime ulaganlar. ¢ozlime yaklasanlar.

5  COKTAN SECMELI

K 6  Kiitiiphanede Kiitiiphanede bulunan Kiitiiphanede bulunan kitab1 Kiitiiphanede Kiitiiphanede Soru
bulunan kitab ve kitab1 ve toplanan ¢ikarip toplanan kitabi bulunan kitab: fark bulunan kitabi ve hakkinda
toplanan kitab1 kitab1 hedeflenen kitap ¢ikarmayarak hedeflenen etmeyerek toplanan mevcut kitab: fark higbir fikri
hedeflenen kitap sayisindan ¢ikararak kitap sayisina ulasamayanlar kitab1 gikararak etmeyerek toplanmas1  olmayanlar.
sayisindan ¢ikararak tam ve dogru sonuca ya da mevcut kitapla toplanmasi hedeflenen kitap
tam ve dogru sonuca ulasamayanlar. toplanan kitabr toplayip hedeflenen kitap sayisina
ulasanlar. hedeflenen kitap sayisindan sayisina ulagamayanlar.
¢ikaramayarak tam sonuca ulagamayanlar
ulagamayanlar.

7  COKTAN SECMELI

8  COKTAN SECMELI

9  Verilen verilerle Verilen verilerle Verilen verilerle kazamima Verilen verilerle Higbir sekilde Soru
kazanima uygun agtk kazanima uygun uygun agik anlagilir bir problem ciimlesi problem ciimlesi hakkinda
ve anlagilir bir uygun agik anlagilir bir problem ciimlesi kurup kuramayanlar. kuramayanlar. higbir fikri
problem ciimlesi problem ciimlesi dogru ve tam ¢oziime olmayanlar.
kurarak probleme kurarak probleme ulagamayanlar.
uygun dogru ve tam uygun dogru ve tam
¢oziime ulaganlar. ¢ozlime yaklasanlar.

10  Verilen verilerle Verilen verilerle Verilen verilerle kazanima Verilen verilerle Higbir sekilde Soru
kazanima uygun agtk kazanima uygun uygun agik anlagilir bir problem ciimlesi problem ciimlesi hakkinda
ve anlagilir bir uygun agik anlagilir bir problem ciimlesi kurup kuramayanlar. kuramayanlar. higbir fikri
problem ciimlesi problem ciimlesi dogru ve tam ¢oziime olmayanlar.
kurarak probleme kurarak probleme ulagamayanlar.
uygun dogru ve tam uygun dogru ve tam
¢oziime ulaganlar. ¢ozlime yaklasanlar.

M 11  Uriin listesinden her Uriin listesinden her Uriin listesinden salatalig1 Uriin listesinden Uriin listesinden her Soru
iki tirtinii de dogru iki tirtinii de dogru yanlis belirleyip portakali salatalig1 dogru iki tirtinti de yanls hakkinda
belirleyip dogru belirleyip yanlis dogru belirleyerek yanlis belirleyip portakali segip yanlis sonuca higbir fikri
sonuca ulaganlar. sonuca ulaganlar. sonuca ulaganlar. yanlis belirleyerek ulaganlar. olmayanlar.

yanlis sonuca
ulaganlar.

12 Verilen verilerle Verilen verilerle Verilen verilerle kazanima Verilen verilerle Hicbir sekilde Soru
kazanima uygun agck  kazanima uygun uygun acik anlagilir bir problem ciimlesi problem ciimlesi hakkinda
ve anlagilir bir uygun acik anlagihr bir problem ciimlesi kurup kuramayanlar. kuramayanlar. higbir fikri
problem ciimlesi problem ctimlesi dogru ve tam ¢oziime olmayanlar.
kurarak probleme kurarak probleme ulasamayanlar.
uygun dogru ve tam uygun dogru ve tam
¢oztime ulaganlar. ¢oztime yaklaganlar.

13 GOKTAN SEGMELI

14  COKTAN SECMELI

15  Verilen verilerle Verilen verilerle Verilen verilerle kazanima Verilen verilerle Hicbir sekilde Soru
kazanima uygun agtk kazanima uygun uygun agik anlagilir bir problem ciimlesi problem ctimlesi hakkinda
ve anlagilir bir uygun agik anlasilir bir problem ciimlesi kurup kuramayanlar. kuramayanlar. higbir fikri
problem ciimlesi problem ciimlesi dogru ve tam ¢oziime olmayanlar.
kurarak probleme kurarak probleme ulagamayanlar.
uygun dogru ve tam uygun dogru ve tam
¢Oziime ulaganlar. ¢ozlime yaklasanlar.

KI 16 Soruda islemi dogru Soruda islemi dogru Soruda islemi dogru Soruda iglemi yanlis Soruda yanlis islemi Soru
belirleyip dogru belirleyip dogru belirleyip yanlis sonuca belirleyip yanlis segerek hi¢ sonuca hakkinda
sonuca ulaganlar. sonuca yaklaganlar. ulaganlar. sonuca ulasanlar. ulagsamayalar. higbir fikri

olmayanlar.

17 COKTAN SECMELI

18 COKTAN SECMELI

19  Verilen verilerle Verilen verilerle Verilen verilerle kazanima Verilen verilerle Higbir sekilde Soru
kazanima uygun agck  kazanima uygun uygun acik anlagilir bir problem ciimlesi problem ciimlesi hakkinda
ve anlagilir bir uygun agik anlagihr bir problem ctimlesi kurup kuramayanlar. kuramayanlar. higbir fikri
problem ctimlesi problem ctimlesi dogru ve tam ¢oziime olmayanlar.
kurarak probleme kurarak probleme ulasamayanlar.
uygun dogru ve tam uygun dogru ve tam
¢oztime ulaganlar. ¢6ztime yaklaganlar.

20  Verilen verilerle Verilen verilerle Verilen verilerle kazanima Verilen verilerle Higbir sekilde Soru
kazanima uygun agck  kazanima uygun uygun acik anlagilir bir problem ciimlesi problem ciimlesi hakkinda
ve anlagilir bir uygun agik anlasilir bir problem ciimlesi kurup kuramayanlar. kuramayanlar. higbir fikri
problem ctimlesi problem ctimlesi dogru ve tam ¢oziime olmayanlar.

kurarak probleme
uygun dogru ve tam
¢oztime ulaganlar.

kurarak probleme
uygun dogru ve tam
¢Oztiime yaklaganlar.

ulagsamayanlar.

B: Bisiklet, K: Kiitiiphane, M: Manav, KI: Kiiresel Isinma
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It is an undeniable fact that mathematics has a critical role in organizing social life and meeting
daily needs. It has been known that mathematics emerging with basic counting and measuring
operations, is included in many disciplines today and has a life-facilitating feature. Through
mathematics, it has been seen that the students can reason on concepts, establish relationships between
those concepts effortlessly and create new learning environments by generating various ideas. The fact
that the students create new ideas and pose a new problem using their prior knowledge and creativity

is a highly important activity that develops mathematical thinking in learning environments. (Cankoy

2013; English, 1997; Tertemiz, 2017).

Posing a problem is to generate a new problem or to reconstruct the given problem based on
mathematical situations or models (Duncker, 1945). It has been emphasized that students will reach
high-level skills such as reasoning, mathematical reasoning, critical thinking, and creative thinking in
the problem posing process (Cankoy and Darbaz, 2010; Yuan and Sriraman, 2011). Also, it has been
stated that students will be able to think more flexibly, learn more effectively and permanently, reinforce
basic mathematical concepts, and look at problems from a different perspective within this process
(English, 1997). The process of problem posing has been described as a window that opens students'
understanding of mathematics and a way that improves their mathematical character (Silver, 1994), and
it has been said that students' mental skills will be positively affected and their verbal expression skills
will develop (Tertemiz, 2017). Stoyanova (1998) mentions that students' problem posing activities can
be used as a tool for improving their problem-solving skills, expanding their understanding of critical
mathematical concepts, using mathematics in their daily lives, and maximizing their mathematical
performance. It has been stated in the studies that problem-posing is positively related to problem-
solving and taken as a special case of problem-solving (eg, Arikan and Unal, 2013; English, 1997; Sengiil
and Kantarci, 2014). The process of problem-posing has been expressed as a stage and component of

problem-solving (Christou, Mousoulides, Pittalis, Pitta-Pantazi, and Sriraman, 2005; Kilig, 2017).
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Problem-solving is a cognitive process for transforming a specific situation into an outcome
when it is not come up with a clear solution method for a problem encountered for the first time (Keane
and Eysenck, 2010). This thinking process forming the basis of learning develops students' creative
thinking, motivates them to learn mathematics, and enables them to come up to a solution with
originality and imagination using knowledge (Aksu, 1989). The stages of problem-solving are described
as selecting and defining the problem, determining realistic and achievable goals for the problem,
generating alternative solutions, evaluating the pros and cons of the problem, choosing among options
for the solution of the problem, developing an operational plan, and evaluating the results (Rosen,
Morse, and Reynolds, 2011). The fact that the students find the correct answer for the problem, may not
mean that they have problem-solving skills. For instance, although the students have found a correct
answer, they may have chosen the wrong way for the solution or developed excellent strategies for the
solution and got an incorrect result due to simple operation mistakes. For this reason, problem-solving
is a process that requires thinking at all stages and should not be seen just as a skill of getting results.
Within this context, it has been seen that problem-posing and problem-solving processes have a

significant role in teaching environment and play an active role in making sense of problems.

In mathematics consisting of topics following each other, not being able to make sense of a topic
perfectly may cause difficulties in understanding further topics. (Kuzu, 2017). For instance, the fact that
the students having difficulty in the addition have also difficulty in subtraction and multiplication,
making some mistakes or lacking knowledge in the multiplication process, also affect the division
process and difficulties in making sense of the division process (Sidekli, Gokbulut, and Sayar, 2013) may
indicate that some mathematical themes are interrelated. That the addition a basic way of reasoning is
adding a quantity to a new one, subtraction the opposite of the addition is reducing the quantity are the
basic mathematical operations presented to students as of the pre-school period. (Acar, 2013;
Rasmussen, Ho, and Bisanz, 2003). Therefore, it can be said that addition and subtraction have a crucial

role in mathematical calculations, and mathematics is based on these basic operations.

It has been emphasized that designing an appropriate learning environment and teaching
process for the students' understanding in the education period is critical in making sense of basic
mathematical concepts. (Aktas, Bulut and Aktas, 2018; Giiven and Karatas, 2004; Kuzu, Kuzu and Sivaci,
2018). These expectations created in education over time have led to the emergence of new
developments and caused many disciplines to be affected and innovations to emerge. (Kaya, 2018).
Within the scope of these innovations, it has been seen that student-centered educational approaches
have been prominent and stated that it is important to make knowledge meaningful and experiential
for the individual rather than evaluating the knowledge level of the student (Ministry of National
Education., 2018a). Instead of directly accepting and using information, it is asked to reveal new
meanings and ideas by interpreting. (Yildirim and $imsek, 2005). Therefore, the fact that learning

approaches in which mathematical concepts, thoughts, and structures are concretized, the student
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actively participates in the learning process, and include concrete examples based on daily life, are
expected to be implemented. (Altunay, 2018). In this context, it has been thought that using a student-
centered approach, Realistic Mathematics Education (RME), in mathematics education will have an

important role.

RME is a student-centered teaching and learning approach, founded by the Dutch
mathematician Hans Freudenthal in 1970, that enables students to think multidimensionally by
developing their imagination and encourages them to make research and interpretation. (Freudenthal,
1973). According to Freudenthal, mathematics defined as a tool used to solve problems encountered in
everyday life whereas learning mathematics defined as an interpretation process. (Gravemejier, Hauvel,
and Streefland, 1990). In this sense, in the RME approach teaching starts with real-life problems, and
students get the required information in the problem-solving process. It is aimed to establish a
connection between students' experiences in their own lives and mathematical concepts, and to teach
abstract mathematics permanently by concretizing it. According to RME, the learning process is a
problem-solving process, and students learn mathematics while solving the problem. (Olkun and Toluk,
2003). During RME, mathematical knowledge is shaped and formed in the student's mind, the
knowledge they haven't experienced is not given directly. The fact that the RME approach begins the
subject with a real-life problem attracting the student's attention, emphasizes to make sense of
knowledge at every stage of the teaching, provides the student's active participation throughout the
learning process and the students' interaction with each other in cooperation, make it an efficient

educational approach that can be used to increase students' mathematical achievement. (Kaylak, 2014).

It has been emphasized by Freudenthal (1991) that mathematics starts with real-life problems,
and then the formal mathematical concept is reached. This process, called mathematization, is presented
in two forms as horizontal mathematization and vertical mathematization. (Treffers, 1978). That the
student expresses the data with the subject of the problem in a problem situation mathematically with
personal methods, is called horizontal mathematization. (Alacaci, Bingdlbali and Arslan, 2016).
Horizontal mathematization is the phase in which mathematical tools are suggested to solve a real-life
problem and mathematical knowledge is generated from the model in which the environment related
to the solution is prepared (Altun, 2001). In other words, horizontal mathematization is the stage of
defining any real-life-related problem presented to students to be solved mathematically using
mathematical expressions. (Gravemeijer and Doorman, 1999). Vertical mathematization is, on the other
hand, Vertical mathematization is, the expression of mathematical expressions by becoming abstract in
mathematical language and the placement of this new mathematical knowledge into the previously
acquired mathematical one. Vertical mathematization is the process of reaching higher-level
mathematics on the condition of working with symbols, and revealing the relationships between
concepts in the form of coming up with general or individual formulas. (Altun, 2006). Briefly, horizontal

mathematization takes the individual from the world of life to the world of symbols, whereas vertical
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mathematization is the job of formulating mathematics in various ways using a set of mathematical

rules, and horizontal mathematization is required for vertical mathematization to occur.

Considering that education is a lifelong process and child development is addressed
holistically, the education and training process should not be limited to only course hours. (Ministry of
National Education, 2018b). The fact that the school is a part of real-life, is possible by carrying out the
educational processes outside the class hours as well as during the class hours. The school for the child
is a critical component of the life. Practices that start teaching with real-life problems for meaningful
and permanent learning are effective in constructing concepts by students. Education models from
concrete to abstract will develop relationships more between concepts. RME, on the other hand, is
highly valuable in terms of making sense of the knowledge, concretizing and providing active learning
opportunities, and since it is based on real-life problems. Considering the aims and objectives of the
curriculum, associating abstract and incomprehensible concepts with real-life will lead up to more
meaningful learning and increase student performance, and will allow to development of more

permanent learning. (Kuzu, Cil and Simsek, 2019).

When the studies conducted within the framework of the RME approach are examined, it has
been stated that it is more effective on student achievement than traditional teaching (e.g., Demir, 2017;
Gravemeijer et al., 1990; Odemig-, 2019), and increases permanence in learning (Cihan, 2017; Kan, 2019)
and is effective in developing high-level cognitive skills (Altun, 2001; Cansiz, 2016). However, it has
drawn attention that the conducted studies do not include the basic topics of mathematics such as the
four basic mathematical operations within the framework of realistic mathematics education, and do
not deal with problem-posing and problem-solving skills together. In this context, in this study, the
achivement levels of primary school fourth-grade students towards the four basic mathematical
operations (addition, subtraction, multiplication, division) in problem-posing and solving were
examined within the framework of realistic mathematics education, and the answers for the following
research questions were searched.

1) What are the achievement levels of primary school fourth-grade students towards the four basic
mathematical operations?

2) Do primary school fourth-grade students' achievement levels towards the four basic

mathematical operations vary by gender?

3) Isthere a significant relationship between the operations on the achievement levels of primary

school fourth-grade students towards the four basic mathematical operations?

4) Do primary school fourth-grade students' achievement levels of problem posing in the four

basic mathematical operations predict their achievent in problem-solving?
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Yontem

In this chapter; information about the research model, study group of the research, data

collection, and analysis was given.
Research Model

This study, which examines the achievement levels of primary school fourth-grade students for
posing and solving problems towards the four basic mathematical operations, was designed with a
quantitative research approach and investigated using causal comparison and correlational model. In
the studies related to mathematics education, it has been stated that it is important to examine according
to the gender variable even if it is not the main purpose (Forgasiz, 2005) and it has been suggested that
gender is a critical factor in teaching and learning of mathematics (Grossman H. ve Grossman S. H.,
1994; Lloyd, Walsh and Yailagh, 2005). While the causal-comparative model was used to examine the
achievement levels of the students towards the four operations by gender, the relationship between the
operations on the achievement levels towards the four operations and the relationship between the
problem-posing and solving towards the four operations was examined with the correlation model. In
the causal-comparative model, groups are examined in terms of variables to determine the possible
causes of the current situation and the effects of these causes. (Cohen and Manion, 1994). In the
correlational model, on the other hand, the presence or degree of change between two or more variables

is determined. (Fraenkel, Wallen and Hyun, 2012)
Study Group

The study group of the research that examines the achievement levels of primary school fourth-
grade students for the four operations involves 257 students studying at private or public schools in the
Central Anatolia Region of Turkey in the Spring Period of the 2019-2020 Academic Year. In this study,
while the convenience sampling method was used in the selection of the relevant schools, a purposeful
sampling method was used in the selection of the fourth-grade students studying in these schools.

(Bernard, 2002).
Data Collection Instrument

In this study, a 20-question "Academic Achievement Test Towards Four Basic Mathematical
Operations (AATTFO)" with .87 reliability developed by researchers to examine the achievement levels
of students for problem-posing and problem-solving on operations (addition, subtraction,

multiplication, division) with natural numbers was used.
Academic achievement test towards four mathematical operations

During the preparation process of the test, the 4th-grade mathematics curriculum was examined
and four themes related to the topics of operations with natural numbers, relevant to real-life and having

a story in itself, were created. For instance, the addition is for the bicycle theme, the subtraction is for
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the library theme, the multiplication is for the greengrocer theme, and the division is for the global
warming theme. During the development process of the test, 36-question-pool in total, four open-ended
and five multiple-choice were created for each outcome by taking into account the expressions of

objectives of the natural numbers and operations in the program (Table 1).

Whether the prepared questions provide the validity of the content, their compliance with the
spelling rules and the student level was rearranged in line with the opinions of eight academicians being
experts in Turkish education, mathematics education, classroom education, and assessment and
evaluation, and was reduced to 32. Then, relevant questions were read by five primary school students
in 4th-grade, their comprehension was checked, and four questions that were difficult or
incomprehensible were excluded from the study. The 28-question test was implemented to 192 middle
school students in the 5th grade and coded 1 for correct answers and 0 for incorrect or blank answers

and analyzed with TAP (Test Analysis Program) (Brooks and Johanson, 2003).

Table 1. List of learning outcomes and number of Items towards the four operations

Learning Outcomes Sub-Learning Outcomes ttem Number
Types of Items
M.4.1.2.4. The student solves a) Questions requiring a Multible 5
problems that require an addition maximum of the four operations Choice
with natural numbers. are included in problem-solving Open- 2
activities. Ended
b) Problem-posing activities Open- 2
requiring a maximum of three Ended
operations are also included.
M.4.1.3.4. The student solves a) In problem-solving activities, Multible 5
problems that require an addition questions requiring a maximum of  Choice
and subtraction with natural the four operations are included Open- 2
numbers. Ended
b) Problem- posing activities Acik 2
requiring a maximum of three Open-
operations are also included. Ended
M.4.1.4.6. The student solves a) The questions with a maximum  Multible 5
problems that require multiplication  of three operations are studied. Choice
with natural numbers. Open- 2
Ended
b) Problem-posing activities are Open- 2
also included. Ended
M.4.1.5.6. The students solves a) While solving the problem, the =~ Multible 5
problems that require at least one question that requires a maximum  Choice
division with natural numbers. of three operations is studied on. Open- 2
Ended
b) Problem-posing activities Open- 2
requiring a maximum of two Ended
operations are also included.
Total 36
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As a result of the analysis, it has been seen that three questions decreased the reliability of the
test and the question discrimination indices of five questions were, on the other hand, very low (r_j
<.20); and they were excluded from the test. The obtained analysis results are presented in Table 2 in

detail.

When Table 2 was examined, it has been seen that the difficulty indexes of the items in the test
ranged from .11 to .80 and the average difficulty index was .46. If the item difficulty index approaches
zero, it means that the item is difficult, approaching one means easy, and if it is between .40 and .60, it
means that the item is at a moderate level, and generally, the item difficulty index to be around .50 is
preferred. (Cepni and digerleri., 2008). It has been seen that the item discrimination index of the test
ranged from .32 to .90 and the average discrimination index was .61. Item discrimination index is the
degree of distinguishing between those who know and those who do not, and it takes a value between
"-1"and "+1". If this value approaches zero, the discrimination of the item is low, approaching +1 means
that the discrimination of the item is high, and if it is negative, the correct response rate of the item is
high in the subgroup. (Kubiszyn and Borich, 2003; Yildirim and S$imsek, 2005)Yapilan analizler
sonucunda ii¢ maddenin testin giivenirligini diisiirdiigii, bes maddenin ise madde ayirt edicilik
indekslerinin ¢ok diisiik oldugu (r; < .20) goriilmiis ve testten gikarilmigtir. Elde edilen analiz sonuglari

Tablo 2’de ayrintili olarak sunulmustur.

Table 2. Results of the statistical test

Learning Item

Item Item Difficulty S Point Biserial
Outcomes Types Ttems Index (p;) Discrimination Correlation
No yP ) Index (ry)
~a OE 1 .80 43 47
% b OE 2 66 77 67
;ﬁ a MC 3 74 56 54
s b OE 4 70 68 58
a MC 5 39 54 39
~a OE 6 54 90 67
T a MC 7 56 68 59
;ﬁ a MC 8 50 68 56
s b OE 9 46 78 64
b OE 10 36 60 54
~a OE 11 39 83 73
S b OE 12 49 89 73
:HI a MC 13 24 32 30
s a MC 14 41 68 51
b OE 15 63 72 58
~a OE 16 11 35 47
e a MC 17 20 44 54
:HI a MC 18 54 53 40
s b OE 19 28 39 39
b OE 20 21 36 38

OE: Open-Ended; MC: Multiple Choice
If the discrimination index is .40 or higher, the item is very good; If it is between .30 and .40, the

item is good; If it is between .20 and .30, the item can be used exactly or changed when necessary; If it
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is less than .20, the item should not be used or should be rearranged (Ebel, 1972; Nitko, 2004). Besides,
to test the internal validity of the items, the point binary correlation coefficients were examined and it
was found that they ranged from .30 to .73 and the avarage point biserial correlation was .54. Since the
point biserial correlation value is below .30 indicating that the relationship is at a low level, it has been
recommended to be excluded from the test (Baykul and Giizeller 2014). The Kuder-Richardson 20 (KR-
20) reliability coefficient was found to be .87. While the fact that the KR-20 reliability coefficient is close
to 1.00 indicates that the reliability of the test is high, its close to .00 indicates that the reliability is low.
If the test reliability is high, it indicates that there is less error in the test scores, and if the test reliability
is low, it indicates that the error is high. (Ozgelik, 2010). As a result of the analysis, the "Academic
Achievement Test Towards Four Basic Mathematical Operations" having .87 reliability with 20-item
was obtained (Appendix 1). When the items in the test are examined, it is seen that there are two open-
ended items in the statement of "Student poses a problem for each outcome" and one open-ended and

two multiple-choice items in the statement of "Student solves the problem".
Data Collection and Analysis

During the analysis of the data, first of all, a graded scoring key was prepared to analyze the 12
open-ended items in the achievement test (Appendix 2). “The graded scoring key is a defined scoring
design developed by the teacher or under the guidance of another evaluator to analyze students' work
or products, and there are two types of rubric scoring keys as holistic and analytical in terms of
structural features” (Kutlu, Dogan and Karakaya, 2009). The holistic scoring key focuses on the product
or process as a whole rather than breaking down the product or process or evaluating each criterion
individually. This type of scoring key is used when learning products are asked to be evaluated as a
total score. The analytical scoring key, on the other hand, requires dividing the product or process into
segments and evaluating each skill or criterion independently, and then calculating the total score of
those points mentioned. Such scales are created to give different scores to different dimensions of the
work or product. (Cepni, 2011). The fact that the analytical scoring key for the same purpose gives more
standard and more objective results compared to the holistic scoring key, shows that the analytical
scoring key is more reliable. (Bitkmaz-Bilgen and Dogan, 2017; Jonsson and Svingby, 2007). An analytical
scoring key was used as a graded scoring key for the achievement test in this study. There are three
open-ended items in each theme of the test, which is based on the realistic mathematics education
approach within the framework of the acquisitions of operations with natural numbers in the 4th-grade
mathematics curriculum, and includes a total of four themes. In this research, while the lowest score
that can be obtained from the test is 0, the highest score is 100. When analyzed according to the score
obtained, 0<score<20: Very low, 20 < score <40: Low, 40 < score <60: Moderate, 60 < score <80: High, 80
< score <100: corresponds to a very high level of achievement. According to the average score that can
be obtained from this test consisting of 20 questions, 0< score <1: Very low, 1 < score <2: Low, 2 < score

<3: Moderate, 3 < score <4: High, 4 < score <5: corresponds to a very high level of achivement. In
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analyzing the quantitative data obtained from the 12 open-ended items in the test, scored independently
by two mathematics educators by considering the analytical scoring key in Annex 2, and the data
obtained were transferred to the SPSS 23 (Statistical Package for Social Sciences 23) program. Reliability
was calculated to determine the consistency or agreement (Moskal and Leydens, 2000) between the
scores given by the two independent raters. One of the methods used to calculate the agreement
between two raters in multi-level scoring keys is the “weighted kappa” method, a type of kappa
statistics. (Sencan, 2005, p.488-490). Kappa statistics takes a value between -1 and +1 and it has been
recommended to be at least .60. Values between .60 and .80 indicate a good inter-rater agreement, while
values above .80 indicate a very good inter-rater agreement. (Wood, 2007). In this context, it has been
seen that the inter-rater agreement obtained is very good in items 1, 6, 11, 15, and 16, and good in other

items, though. (Table 3).

Table 3. Interrater agreement values

1 2 4 6 9 10 11 12 15 16 19 20
K .86 .68 77 .81 .63 .62 .90 74 .86 93 .63 .66

After establishing the harmony between raters, confirmatory factor analysis was performed in
line with the proposed modifications using the LISREL 8.80 (Linear Structural Relations 8.80) package
program to evaluate the validity of the single-factor structure of the test. The findings obtained as a

result of the confirmatory factor analysis are presented in Table 4.

Table 4. Results of the confirmatory factor analysis

x? df x*/df CFI RMSEA SRMR
Before Modification 591.09 170 3.48 .87 .09 .08
After Modification 468.91 167 2.81 .90 .08 .07
Good Fit <3 =.95 <.05 <.05
Acceptable Compliance 3-5 .90-.95 .05-.08 .05-.10
Result Iyi Acceptable  Acceptable  Acceptable

Compliance Compliance Compliance

As a result of the analysis, it has been seen that the value y?/df obtained by dividing the value
of x? by the degrees of freedom is 2.81. This value is recommended to be 2, 3 or below 5 (Bollen, 1989).
RMSEA (Root Mean Square Error of Approximation) value was found to be .08. While RMSEA value
below .05 indicates a good data agreement; being between .05 and .08 indicates an acceptable agreement.
Models with RMSEA > .10 are rejected due to poor model data agreement. (Browne and Cudeck, 1993).
Also, the CFI (Comparative Fit Index) value was found to be .90. It has been stated that this value should
be .90 and above. (Hu and Bentler, 1999). In this study, SRMR (Standardized Root Mean Square
Residual) value, on the other hand, was calculated as .07. It is required to be under 10. (Kline, 2005). In
the study conducted by Kline (2005), it was found sufficient to report these four values. According to
the results obtained, the results of the exploratory factor analysis were confirmed by confirmatory factor
analysis. The data analysis phase was carried on with normality tests. First of all, the normality of the

distribution was examined with descriptive methods and the findings obtained are presented in Table5.
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Table 5. Results of descriptive statistics for the distribution

Mode Median X Ss Skewness Kurtosis Min Max Ko?mf)gorov
Simirnov
AATTFO 39.00 51.00 52.62 21.81 11 -92 9 97 .03

When Table 5 was examined, it has been seen that statistical values such as arithmetic mean,
mode and median of the distribution were close to each other. The skewness and kurtosis coefficients
of the distribution were found between -1 and +1 values (Morgan, Leech, Gloeckner, and Barrett, 2004).
Also, it has been determined that the data showed normal distribution with the help of histogram, box

and Q-Q graphs (Figure 1).

Histogram Normal Normal Q-Q Plot of TOPLAM

T
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Frequency

Sekil 1. Histogram, box and Q-Q plots of distribution

When the Kolmogorov-Simirnov test results were examined, it was seen that p <.05, therefore
it didn’t meet the normality condition. However, since when examining the normality of the
distribution, it has been suggested that the results of the Kolmogorov-Smirnov test and descriptive and
graphical methods should be evaluated together (Abbott, 2011; McKillup, 2012; Stevens, 2009), the
distribution of the data was concluded as normal. The achievement levels of primary school fourth-
grade students in questions for the four-operation-problems prepared with the realistic mathematics
education approach were analyzed with descriptive statistics. Whether these achievement levels of the
students differed significantly according to their gender at the level of .05 significance was investigated
by t-test for independent groups. The relationship between the operations on the achievement levels of
the students towards the four operations and the problem posing and solving towards the four
operations was examined with the Pearson correlation test. That the students' achievement level in
problem-solving was predicted significantly through statistically with students' problem-posing

achievement levels towards the four operations, was investigated by simple linear regression analysis.
Research Ethics Approval

In this study, all rules stated to be followed within the scope of “Higher Education Institutions
Scientific Research and Publication Ethics Directive” were followed. None of the actions stated under
the title "Actions Against Scientific Research and Publication Ethics", which is the second part of the

directive, were not taken.
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Findings

In this section, the achievement levels of primary school fourth-grade students towards the four

operations are explained in line with the sub-problems of the research.

Findings Regarding the Achievement Levels of Primary School Fourth Grade Students

Towards the Four Operations

In this section, the achievement levels of students studying in the fourth grade of the primary
school towards the four operations (addition, subtraction, multiplication, division) prepared within the
framework of realistic mathematics education approach were examined. When the achievement levels
of the students are examined according to their average score, 0 < score < 1: Very low, 1 <score <2: Low,
2 < score < 3: Moderate, 3 < score < 4: High, 4 < score < 5: Very high corresponds to the level of

achievement. The findings obtained are presented in Table 6.

Table 6. Mean and standard deviation values of students” achievement levels towards the four operations

AATTFO X Ss X sd
e R e
o T TR
Multiplication gzgzrmn ig:;r;g ig(l) ;Zi 2.55 1.50
o A S
i e R

According to Table 6, when the achievement levels of primary school fourth-grade students
towards the four operations are examined, it was observed that students had high in the addition (X =
3.47) moderate in the subtraction (X = 2.79) and the multiplication (X = 2.55), low level of achievement
in the division (X = 1.71). It was determined that students' overall achievement levels were at a

moderate level in terms of both problem solving (X = 2.41) and posing (X = 2.78).

Findings Concerning the Differences in Primary School Fourth Grade Students'

Achievement Levels Towards the Four Operations by Gender

In this section, whether there is a statistically significant difference according to gender in the

achievement levels of the students studying in the fourth grade of the primary school towards the four
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operations was examined with the help of the t-test for independent groups and the findings are

presented in Table 7.

Table 7. t-test results regarding the differentiation of students’ achievement levels towards the four operations by
gender

AATTFO N X Sd t df
o Girl 135 3.65 1.09 .
Addition Boy 120 3.6 195 2.69 255
. Girl 135 3.03 1.53 )
Subtraction Boy 120 259 155 2.61 255
T Girl 135 2.74 1.50 .
Multiplication Boy 129 233 147 2.20 255
. Girl 135 1.77 1.43
Division Boy 122 1Led 1.29 .80 255
Total Girl 135 2.80 1.09 0 67 955
o Boy 122 244 1.07 '
* p<.05

When Table 7 is examined, it is seen that there is a significant difference in favor of girls in terms
of addition, subtraction, and multiplication of students' achievement levels towards the four operations
(p<.05). In addition, when the scale was analyzed, it was determined that there was a significant
difference in favor of girls again. Although it is seen that both girls and boys have moderate
achievement, it was determined that girls are more successful than boys (Xgiy = 2.80; Xpoy = 2.44).
Whether there is a statistically significant difference in the achievement levels of the students in solving
and posing problems towards the four operations was examined with the help of the t-test for
independent groups, and the findings are presented in Table 8.

Tablo 8. t-test results regarding the differentiation of students’ achievement in problem solving and posing by
gender

AATTFO N X Sd t df
irl 1 4 .
Problem Solving g;} 132 ; 32 1 g; .79 255
Girl 135 3.02 1.10
Problem Posing B;; 129 251 1.08 3.77 255
* p<.05

When Table 8 is examined, it is seen that there is no significant difference in problem-solving
achievement levels of students towards the four operations according to gender (p> .05), while there is
a significant difference in favor of girls by gender (Xgi = 3.02; Xp,oy = 2.51; p<.05). While female
students can pose problems at a high level, the problem-posing level of male students is determined as
moderate level. While there was no significant difference in problem-solving levels, it was observed

that problem-solving levels for both genders were moderate level.
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Findings Regarding the Relationship Between the Operations at Achievement Levels of

Primary School Fourth Grade Students towards the Four Operations

In this section, the relationship between the operations at the level of achievement of primary school
fourth-grade students towards the four operations was examined with the Pearson correlation test and
the findings are presented in Table 9.

Table 9. Findings regarding the relationship between the operations at students’ achievement levels towards the
four operations

r Addition Subtraction Multiplication Division
Addition .1.00 .56% 49% .30*
Subtraction 1.00 .62% .38*
Multiplication 1.00 45%
Division 1.00

* p<.05

When Table 9 is examined, a statistically significant relationship is seen between the
achievements of students towards the four operations (p<.05). The correlation coefficient obtained (r), if
it is r <20, very poor; If it is .20 <r <.40, weak; moderate if it is .40 <r <.60; If it is .60 <r <.80, high; if it is
r> .80, it indicates that there is a very high level of relationship (Evans, 1996). Accordingly, it was
observed that the addition achievement levels have a moderate level of positive and significant
relationship with subtraction and multiplication achievement levels, while a weakly with the division
achievement. It was found that subtraction achievement levels of students have a high positive
significant relationship with multiplication achievement levels, while a weakly positive significant
relationship with division achievement levels. It has been seen that multiplication achievement levels

have a moderate positive significant relationship with division achievement levels.

Findings Concerning the Prediction of Primary School Fourth Grade Students' Achievement
Levels in Problem-Posing Towards the Four Operations to Predict their Problem-Solving

Achievement Levels

In this section, firstly, the relationship between primary school fourth-grade students'
achievement levels of problem-posing and problem-solving towards the four operations was examined

with the Pearson correlation test and the findings are presented in Table 10.

Table 10. Findings on the relationship between students’ achievement levels in problem-solving and posing

towards the four operations

r Problem Solving
Problem Posing .65
*p<.05

When Table 10 is examined, it is seen that there is a statistically positive and highly significant
relationship between students' achievement levels towards the four operations problem-posing and

problem solving. The statistically significant prediction of problem-posing achievement levels of
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primary school fourth-grade students in their problem-solving achievement level was examined by

simple linear regression analysis and the findings are presented in Table 11.

Table 11. Results of Simple linear regression analysis related to the prediction of students’ problem posing
achievement levels towards the four operations for their problem-solving achievement

B Standard Error r r2  Standardized S t F

Problem Posing 764 06 65 42 65 13.49° 18146
* p<.05

When Table 11 is examined, it is seen that the variance analysis result (F=171.46, p<.05) is
significant. Since the results of variance analysis are significant, it is seen that the relationship between
predicted (problem solving achievement level) and predictor (problem posing achievement level)
variables is linear. Accordingly, it was determined that the students' level of problem posing
achievement significantly predicted their problem-solving achievement level in a positive way. It was
seen that 42% of the problem-solving achievement levels were predicted according to the problem

solving achievement level.
Discussion, Conclusion and Suggestions

In this study, within the framework of the RME approach, primary school fourth-grade
students' achievement levels towards the four operations were examined, and it was observed that
students have high achievement levels in the addition, moderate in the subtraction and multiplication,
while low in the division. The fact that addition, which is in the four operations, is the most basic form
of mathematical reasoning and is at the basis of other operations may explain why students'
achievement levels in the addition are higher. Also, in case of not being able to make sense of topics, the
fact that the topics following each other are learned hard (Kuzu, 2017), there is an overlap between the

four operations may indicate why there is a decrease in the achievement levels from addition to division.

In this study, it was determined that the general achievement levels of the students were
moderate in terms of both problem solving and posing. Similar studies also show that students have
difficulties in the problem solving process, cannot reach the desired level (Karatas and Giiven, 2003;
Soylu Y. and Soylu C., 2006), and they also experience difficulties in real life problems (Harskamp and
Suhre, 2006). However, in order for students to produce effective solutions to the problems they
encounter and to be successful in mathematics lessons, they need to be sufficient in the problem-solving
process. (Ulkiier, 1988). In the process of problem solving, it is not only important to get the result
(Karatas, 2002). In this process, it is important what students think in their minds and which strategies
they set up. (Ozsoy, 2002). It can be said that in case students lack of mathematical concepts, logical
thinking and strategic knowledge, they will not be successful in the problem-solving process at a high
level. (Gokkurt, Ornek, Hayat and Soylu, 2015). In the study carried out by Mayer (1982), it was shown
that students could not understand the problem and plan the solution process as a reason for students'

difficulties in the process of problem-solving. Silver and Cai (1996) divided students into two groups in
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a study carried out on problem-solving as the students with the highest score and the lowest score. They
found that students with a high level of problem-solving achievement were able to create more complex
mathematical problems compared to the students with low levels of achievement. Similarly, Ellerton
(1986) determined that students with high mathematics ability are able to create problems involving
more complex calculations than students with low mathematics ability, too. When the mathematics
lesson curriculum is examined, it is seen that the problem-posing process is closely related to problem-
solving (Ministry of National Education., 2009). In this study, it was observed that there was a
statistically positive and highly significant relationship between the achievement levels towards the
four operations on problem posing and problem-solving of primary school fourth-grade students, and
problem posing achievement levels of students' helped to explain for 42% of their problem-solving
achievement levels. In similar studies in the literature, it has also been stated that there is a significant
relationship between question-writing and problem-solving for the problem solving process (eg,
Arikan and Unal, 2013; English, 1997; Sengiil and Kantarci, 2014). In addition, it was emphasized that
the problem posing process is also used as a tool to improve problem-solving (Stoyanova, 1998) and
that the problem-posing process is an important stage and component of problem-solving (Christou et
al., 2005). When considering that the process of problem-posing contributes to understanding
mathematical concepts and structuring mathematical knowledge (Kilig, 2017) and problem-solving is
also important in making sense of mathematical information and establishing relationships among the

information can be explained as a reason for the relationship.

In this study, it has been observed that there is a moderately positive and significant
relationship between subtraction and multiplication achievement levels with the addition achievement
levels of primary school fourth-grade students. This situation may explain why students who have
difficulty in the addition also have difficulty in subtraction and multiplication (Sidekli et al., 2013). In
the study carried out by Sidekli et al. (2013), it was emphasized that some mistakes or incomplete
information in the multiplication affected the division process and students had difficulties in
understanding the division process. This situation may be an indicator of why there is a moderate and
positive relationship between the levels of the multiplication achievement of primary school fourth-
grade students and the achievement levels of the division. The fact that the addition, subtraction,
multiplication, and division are overlapping and following each other, the addition and subtraction are
the basis for these four operations (Acar, 2013; Rasmussen et al., 2003) can explain even why there is a
positive significant relationship if at a weak level between levels of achievement. Therefore, it can be
said that the addition a basic reasoning method and subtraction the opposite of addition, have a very
crucial role in problem-posing and solving processes and mathematical calculations are based on these

basic operations.

On the other hand, the questions prepared within the framework of the students' RME approach

were examined according to the gender variable, and a significant difference was found in favor of the
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girls according to the students' addition, subtraction, multiplication and the overall scale. In addition,
it was determined that female students were more successful than male students in terms of problem-
posing. While female students can pose problems at a high level of achievement, male students'
problem-posing level has emerged as a moderate level. Although there was no statistically significant
difference in problem solving levels, it was determined that the problem solving levels for both genders
were moderate. When the study carried out by Bunar (2011) was examined, it was determined that in
general, female students were more successful than male students or at an equal achievement level with
them in the four operations in problem-solving and problem-posing. The study by Semizoglu (2013)
and Muyo (2015) also emphasized that female students have higher problem-posing levels than male
students. There are also studies indicating that male students are more successful in problem-posing
(eg, Akkan, Cakiroglu, and Giiven, 2009; Cankoy and Darbaz, 2010). When considering that there is a
strong relationship between problem-solving and problem-posing (English, 1997) and that students'
attitudes towards mathematics are important in problem-solving and problem-posing (Cankoy and
Darbaz, 2010; Ozgen, Aydin, Temporary, and Bayram, 2017), the reason for this arising difference
according to the gender variable may be due to the different attitudes and behaviors of students towards

mathematics.

The reason for this difference can be investigated if the achievement levels of students in
problem-solving and problem-posing, which are examined according to their gender, are also examined
for their attitudes and behaviors towards mathematics. Considering the fact that RME has a positive
effect on permanence in learning (Cihan, 2017; Kan, 2019), increases motivation (Yonucuoglu, 2018),
decreases anxiety (Demir, 2017), and improves high-level thinking skills (Altun, 2001; Cansiz, 2016), It
can be said that it is an important approach that should be implemented in education programs. In
teaching programs, the use of process-based teaching approaches such as RME, which involves the
student in the process and ensures active participation and the transfer of mathematical knowledge and
skills to daily life will give the opportunity to happen more meaningful learning (Cil, Kuzu, and Simsek,
2019). For this reason, the reinforcement of abstract concepts in curricula by expressing them in a cause-
effect relationship with concrete concepts related to real-life can be implemented in the concept teaching
process. When considering the importance of problem-posing and problem-solving processes in
concept-teaching, class and extracurricular activities can be prepared to improve students' skills related
to these processes. Diagnostic evaluations can be made on the mistakes that students encounter in this
process. Besides, lesson plans related with real life can be prepared for the learning areas included in
the curriculum and difficult to learn subjects can be made more understandable with visual teaching

materials.
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Appendix 1. Academic achievement test towards four basic mathematical operations

Answer the questions 1 and 2 according to the tables given below.

Time to design your own bicycle!

Below are the catalogues with essential basic parts. accessories. and colours to design and
customize your bike. You need to answer the questions below using the catalogues.

D (@ )

Q D
Basic Bicycle Parts Accessories Frame Colour
Catalogue Catalogue Catalogue
Handlebars £80 Bell 30 lee Blue £138
Wheels 120 Light 45 Rainbow 239
Frame (White) £225 Basket £50 Opaque Black £371
Seat 0

1) Osman just bought basic parts while designing his bieycle. How much did he pay for his
bicycle?

Solution:

2) Now. pose a problem including addition to customize your bike, and calculate the result.
Remember to use aceessories and colours involved in catalogues while posing your
problem.

Solution:

Answer the 3rd and 4th questions according to the figure given.

oy

580 km

400 km

3) Now it's journey time by your bicycle. The distances between Ordu and Aksaray, Gaziantep
and Nigde are above. You are in Aksaray. Departing from Aksaray, you need to go to
Gaziantep by visiting Ordu. Then, departing from Gaziantep, you need to go to Nigde by
visiting Ordu. Since your journey ended in Nigde, how many kilometers did you travel in
total?
A)1810 B) 1900

C)1950 D)2000

4) Using the figure above, pose a problem that includes addition and calculate the result.

Seolution:

Answer the Sth question accordingto the given figure below.

£) Tolga rode his bicycle for a week on the condition of adding 50 meters to the previous day.
Since Tolga cycled 200 meters on the first day, how many meters did he cycle at the end of
the week
A) 1400 B) 1650

€) 2000 D) 2450

Our bookmobiles increasing in number continue to meet bibliophiles all over the country!

As of the end of 2013, hundred of thousands of people in total have benefited from our 32
bookmobiles having many registered members and thousands of books. To make mobile
libraries more widespread. five new bookmobile vehicles have been added to 32 bookmobile
vehicles by our Ministry.

6) A group of students at our school wanted to organize a campaign to draw attention to the
necessity for bookmobiles. The number of books students aiming to collect is 958, They had
already had 102 books. Since they have collected 364 books through the campaign they
organized, how many books do the students need to reach their goal?

Solution:

7) Esrawants to donate the money she has saved in her moneybox to the bookmobile to support
the campaign. In the beginning, Esra had %575 in her moneybox. Then, Esra added 250 to
her moneybox for the first month. %75 less than the first month for the second month.
Accordingly, how much money has she saved in her moneybox at the end of two months?
A) 1000 B) 1280

) 1325 D) 1490

8) There are poetry books, fairy tale books, and novels in a library. There are 4482 books in
total in the library. The 2250 books of these are poetry books. The number of fairytale books
is 400 books less than the number of poetry books. The rest are novels. Accordingly. how
many novels are there in this library?

A)250 B) 305

0)3%2 D) 425

Answer the 9th and 10th questions according to the given table below.
The number of students participating in the campaign is given in the table below. The students
have been classified according to gender and grade level.

Cumhuriyet | The Number of The Number of
Primary Girls Boys
Schoal
Grade | 187 123
Grade 2 134 147
Grade 3 286 294
Grade 4 126 149

9) Using the numbers of girls and boys in the table above, pose a problem that requires
subtraction and solve it.

Solution.

10) In the above figure, there are numbers of some bocks for you to pose a problem and
different words to give hints for your question. Using the data above, pose and solve a
problem involving subtraction

Solution:
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Answer the 11th, 12th and 13th questions according to the given table below.

Products  Price

Tomato £9
Banana &1
Potato 7
Apple 4
Cucumber %6
Orange 12
Pepper 5

The prices of a greengrocer are given in the table above. You are asked to do grocery shopping.
Your total budget is $250. Have a nice shopping.

11) Your mum will make orange jam and cucumber pickle. She asked you for 14 kg of oranges
and 13 kg of cucumbers. How much money do you need to pay to greengrocer?

Solution:

12) What about posing a creative problem? The only rule is that it should include
multiplication. Remember to solve the problem you posed. The prices of our greengrocer
are available in the table above for you to use in your problem. Good luck.

Solution:

13) You bought 9 kg of apples and 8 kg of oranges from the greengrocer. The greengrocer
made a discount of ¥1 per kilogram. How much money do you need to pay for the
greengrocer?

A) 115 B) 120 ) 125 D) 130

14) Fruits and vegetables are brought to the greengrocer by truck. There are 834 boxes of fruit
and vegetables in total in the lorry. The number of apple boxes in it is 138. The number of
pepper boxes is three times as many as the number of apple boxes. Seeing that the rest of
the lorry is orange boxes, what is the number of the orange boxes in the lorry?

A) 190 B) 282 C) 346 D) 408

w

(@/A =
4
)
-
e @
| 5. @ ©
15) Choose a vegetable from the image above. Set a price and pose your problem. Share the
solution with us.

. 4

Solution:

To cause the increase in the average temperature of the Earth's crust and seas by greenhouse
gases such as carbon dioxide released into the atmosphere is called global warming. While
global warming causes severe hurricanes and floods by leading to climate changes, it also
causes desertification with prolonged droughts. Melting of the polar glaciers causes the coastal
areas to be completely submerged, and the increase in the temperature also causes drought.

16) The melting rate of polar ice masses due to climate change has increased seven times
compared to the 1900s. Today, while an ice mass of approximately 455 kg becomes water

in 1 minute, how many kgs of ice mass become water in the same period in the 1900s?

Solution:

17) A group of students decides to climb a mountain to draw attention to global warming. The
mountain they will climb is 8848 meters high. The student group climbing 848 meters on
the first day, climbs 100 meters on the other days. How many days does the climb take?

A)81 B) %0 0) 101 D) 1110

TR
PLPLPPLL

One of the most effective ways to prevent global warming is to save trees. Therefore. a group
of students decided to irrigate the trees with the help of their teachers and families.

18) Students want to irrigate the 12 trees in their school garden throughout the year to protect
them. They want to irrigate 12 trees with 5400 liters of water throughout the year. Since
equal amounts of water will be used for each tree, how many liters of water can one tree
be irrigated with?

A) 375 B) 400 Q) 451 D) 525

*The temperatures
*Ice

*Equal pieces

*138

19) Now pose a division problem that we can use in the above division and solve it. You can
use the hints in the bubble for your problem.

Solution:

20) The images above are Red Panda, Elephant, Panda, Snow Leopard, and Polar Bear
respectively. Global warming causes the extinction of many species such as these creatures.
Choose a living creature from the image. pose a problem that requires division related to
the living creature you selected, and solve it.

Solution:
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5 Points 4 Points 3 Points 2 Points 1 Points 0 Points
B 1 Those who get accurate Those who approximate Those who get the inaccurate Those who get the Those who could Those
result by choosing the to the accurate result by result by choosing the parts inaccurate result by ~ not get any who have
right parts from the choosing the right parts properly from the catalog choosing the results by no idea
catalog. from the catalog improper parts choosing the about the
from the catalog improper parts question
from the catalog
2 Those who find an Those who approximate Those who cannot find an
accurate and complete to an accurate and accurate and complete solution Those who cannot Those who cannot ~ Those
solution for the problem complete solution for the by writing a clear and write a problem write a problem who have
by writing a clear and problem by writing a understandable problem statement aligned statement at all no idea
understandable problem  clear and understandable  statement aligned with the with the given data about the
statement aligned with problem statement learning outcomes and the given question
the learning outcomes aligned with the learning ~ data
and the given data outcomes and the given
data
3 MULTIPLE CHOICE
4 Those who find an Those who approximate Those who cannot find an
accurate and complete to an accurate and accurate and complete solution Those who cannot Those who cannot  Those
solution for the problem complete solution for the by writing a clear and write a problem write a problem who have
by writing a clear and problem by writing a understandable problem statement aligned statement at all no idea
understandable problem  clear and understandable  statement aligned with the with the given data about the
statement aligned with problem statement learning outcomes and the given question
the learning outcomes aligned with the learning ~ data
and the given data outcomes and the given
data
5  MULTIPLE CHOICE
L 6 Those who get complete Those who cannot get Those who cannot get the Those who cannot Those who cannot ~ Those
and accurate result by complete and accurate targeted number of books by get the targeted get the number of who have
subtracting the number result by subtracting the subtracting the number of books ~ number of books collected books no idea
of books in the library number of books in the in the library while not by subtracting the by not noticing about the
and the number of library and the number subtracting the number of number of collected  the targeted question
collected books from the of collected books from collected books, or those who books while not number of books
number of targeted the number of targeted cannot the exact result by noticing the
books books adding the number of available available books in
books and the number of the library
collected books while not
subtracting from the number of
targeted books
7  MULTIPLE CHOICE
8  MULTIPLE CHOICE
9  Those who find an Those who approximate Those who cannot find an Those who cannot Those who cannot ~ Those
accurate and complete to an accurate and accurate and complete solution write a problem write a problem who have
solution for the problem complete solution for the by writing a clear and statement aligned statement at all no idea
by writing a clear and problem by writing a understandable problem with the given data about the
understandable problem  clear and understandable  statement aligned with the question
statement aligned with problem statement learning outcomes and the given
the learning outcomes aligned with the learning ~ data
and the given data outcomes and the given
data
10 Those who find an Those who approximate Those who cannot find an Those who cannot Those who cannot ~ Those
accurate and complete to an accurate and accurate and complete solution write a problem write a problem who have
solution for the problem complete solution for the by writing a clear and statement aligned statement at all no idea
by writing a clear and problem by writing a understandable problem with the given data about the
understandable problem  clear and understandable  statement aligned with the question
statement aligned with problem statement learning outcomes and the given
the learning outcomes aligned with the learning ~ data
and the given data outcomes and the given
data
G 11  Those who get accurate Those who get an Those who get the inaccurate Those who get the Those who get the ~ Those
result by determining inaccurate result by result by determining the inaccurate result by inaccurate result who have
both products from the determining both cucumber from the product list determining the by determining no idea
product list properly products from the improperly while determining cucumber from the both the about the
product list properly the orange properly product list cucumber and the ~ question
properly while orange from the
determining the product list
orange improperly improperly
12 Those who find an Those who approximate Those who cannot find an Those who cannot Those who cannot ~ Those
accurate and complete to an accurate and accurate and complete solution write a problem write a problem who have
solution for the problem complete solution for the by writing a clear and statement aligned statement at all no idea
by writing a clear and problem by writing a understandable problem with the given data about the
understandable problem  clear and understandable  statement aligned with the question
statement aligned with problem statement learning outcomes and the given
the learning outcomes aligned with the learning ~ data
and the given data outcomes and the given
data
13 MULTIPLE CHOICE
14  MULTIPLE CHOICE
15 Those who find an Those who approximate Those who cannot find an Those who cannot Those who cannot ~ Those
accurate and complete to an accurate and accurate and complete solution write a problem write a problem who have
solution for the problem complete solution for the by writing a clear and statement aligned statement at all no idea
by writing a clear and problem by writing a understandable problem with the given data about the
understandable problem  clear and understandable  statement aligned with the question

statement aligned with
the learning outcomes
and the given data

problem statement
aligned with the learning
outcomes and the given
data

learning outcomes and the given
data
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GW

16

17
18
19

20

Those who get accurate
result by determining
the operation properly

MULTIPLE CHOICE
MULTIPLE CHOICE
Those who find an
accurate and complete
solution for the problem
by writing a clear and
understandable problem
statement aligned with
the learning outcomes
and the given data

Those who find an
accurate and complete
solution for the problem
by writing a clear and
understandable problem
statement aligned with
the learning outcomes
and the given data

Those who approximate
the accurate result by
determining the
operation properly

Those who approximate
to an accurate and
complete solution for the
problem by writing a
clear and understandable
problem statement
aligned with the learning
outcomes and the given
data

Those who approximate
to an accurate and
complete solution for the
problem by writing a
clear and understandable
problem statement
aligned with the learning
outcomes and the given
data

Those who get inaccurate result
by determining the operation

properly

Those who cannot find an

accurate and complete solution

by writing a clear and
understandable problem
statement aligned with the

learning outcomes and the given

data

Those who cannot find an

accurate and complete solution

by writing a clear and
understandable problem
statement aligned with the

learning outcomes and the given

data

Those who get
inaccurate result by
determining the
operation
improperly

Those who cannot
write a problem
statement aligned
with the given data

Those who cannot
write a problem
statement aligned
with the given data

Those who cannot
get any results by
determining the
improper
operation

Those who cannot
write a problem
statement at all

Those who cannot
write a problem
statement at all

Those
who have
no idea
about the
question

Those
who have
no idea
about the
question

Those
who have
no idea
about the
question

B: Bicycle, L: Library, G: Greengrocer, GW: Global Warming
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