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Ozet

Bu arastirmada, Tiirkiye’de Gergek¢i Matematik Egitimi'ne (GME) iliskin arastirma egilimlerinin meta-sentez
yontemi ile belirlenmesi amaglanmistir. Bu amag dogrultusunda 2018 yilina kadar GME’ye iliskin Yiiksekogretim
Kurulu Ulusal Tez Merkezi ve ULAKBIM veri tabarinda yer alan erisime acik 33 lisansiistii tez ve lisansiistii
tezlerden tretilmemis ve tam metinlerine ulagilabilen 5 makale arastirma kapsamina dahil edilmistir. Bu
calismalar yillarina, amaglarina, ele alinan konu alanlarina, kullanilan arastirma yontemlerine, tercih edilen
orneklem gruplarina, veri toplama araglarina ve elde edilen sonuglara gore ayrintili olarak incelenmis ve analiz
edilmistir. Arastirma sonugclar1 genel olarak degerlendirildiginde, Tiirkiye’de GME’ye iligkin yapilan
arastirmalarm 2015 yilinda yogunlastig belirlenmistir. Arastirmalarin birgogunun GME ile tasarlanan bir dersin
Ogrenci bagarisina ve 6grencilerin matematige yonelik tutumlarina olan etkisinin incelendigi ¢alismalar iizerinde
yogunlastigi; fakat GME’yle tasarlanan bir konu alaninda &grencilerin bilgi olusturma ve anlamlandirma
siireclerinin incelendigi smurli sayida arastirma oldugu gorilmiistiir. Ayrica, GME’ye iligkin ¢aligmalarin genel
olarak ogrenciler iizerinde yiiriitiildiigli, 6gretmenler ve d6gretmen adaylarina yonelik simirli sayida arastirma
yapildig1 belirlenmistir. Bu dogrultuda, Tiirkiye’de GME’ye iliskin yapilacak arastirmalarda, &grencilerin
matematiksel kavramlara ulasirken nasil bir matematiklestirme siirecinden gectigini ortaya koyan ve
Ogretmenlerin ve Ogretmen adaylarmin GME’ye iliskin profesyonel gelisimini destekleyen arastirmalarin
artirilmasi gerektigi sonucuna ulasilmistir.

Anahtar Kelimeler: Gergek¢i matematik egitimi, Arastirma egilimleri, Tematik icerik analizi.

Sorumlu Yazar : Sanem TABAK, Dr. Ogr. Uyesi, Ordu Universitesi, Egitim Fakiiltesi Egitim Bilimleri Boliimii, Tiirkiye,
sanemuca@gmail.com, ORCID ID: 0000-0002-8905-4042 481

Atif icin: Tabak, S. (2019) Tiirkiye'de “Gergek¢i Matematik Egitimi”ne iliskin arastirma egilimleri: Tematik igerik analizi
calismasi, Kirsehir Egitim Fakiiltesi Dergisi,20(2), 481-526.



Tabak, S.

Giris

Bilginin yapis1 ve Ozelliklerinin hizla degistigi son yiizyilda, egitim ve egitimin bilesenleri
olan okul, 6gretmen, Ogrenci, Ogretim materyalleri de bu degisimden olduk¢a etkilenmektedir.
Gelinen yiizyilda artik bilginin dogasimi sorgulayan ve arastiran, gercek yasam durumlarina ait
problemleri ¢6zen, teknoloji okur-yazari olan, “dgrenmeyi 63renme”yi iyi bilen bireyler 6n plana
¢itkmaktadir. Dolayisiyla bu degisimle birlikte egitim programlar: ve ders materyalleri de bireylerin
ilgi, istek ve ihtiyaglarin karsilayacak, ytlizyilin getirisi olan bilgi toplumunda kars1 karsiya kalacaklar1
durumlar karsisinda hazirlikli olabilecek bigimde degisim ve gelisim gostermistir. Bu durum goz
oniine alindiginda, 6gretim yapilirken konu alanlar1 ve konu alanlarina iliskin kavramlar birbirleriyle
ve gercek yasamla iliskilendirilmis olarak verilmeli, bireyi arastirma ve sorgulamaya tesvik eden

karmasik problemlerin ¢dziimiine odaklanilmalidir.

Yasamin soyutlanmis bir hali olarak tanimlanan matematik, yasamdaki problemlerin ¢oziimii
icin en 6nemli insan etkinliklerinden biri olarak tamimlanmaktadir (Altun, 2006). Bu dogrultuda
matematiksel bilgi ve becerilerin gercek yasamla biitiinlestirilmesi, bireylerin sorgulama, arastirma ve
tartisma becerilerinin gelisimine olanak saglayacaktir. Bu noktada 6grencilerin standart matematik
kurallarin1 6grenmeleri, sadece islem yaparak dogru sonuca ulasmalar1 yerine, 6grencilerin etkili
problem c¢6zerek matematiksel kavramlari anlamli Ogrenerek matematiksel formiil ve kurallara
ulagmalar1 desteklenmelidir. Bu yap1 goz oniine alinarak dgrenciler matematiksel bilgileri daha somut
ve anlamli olarak Ogrenecegi ve siirece aktif olarak katildig1 i¢in matematige karsi olumlu tutum
gelistirmelerini destekleyecek 6grenme ortamlar: olusturulmalidir. Bu 6grenme ortamlarini etkin
sekilde destekleyen 6grenme yaklasimlarindan biri Gergek¢i Matematik Egitimi (GME)'dir (Altun,
2006). GME matematik Ogretiminde alana 6zgii olarak gelistirilen, gercek yasam durumlariyla
baslayan ve 6grencilerin kendi bilgilerinden baslayarak soyut kavramlara ulasmalarmi destekleyen
bir 6grenme yaklagimidir (Van den Heuvel-Panhuizen ve Wijers, 2005). Bu yaklasim temele almarak
yapilan matematik 6gretimi ile 6grencilerin matematik dersine yonelik ilgi ve tutumlarinin artirilarak,

matematigi anlaml sekilde 6grenecekleri 6n goriilmektedir (Uga, 2014)
Gercek¢i Matematik Egitimi (GME)

GME, Freudenthal (1983) tarafindan gelistirilen geleneksel ve mekanik olarak Ogretilen
matematigin, Ogrenciler tarafindan nasil Ogrenebilecegine dayanan Ogretim yontemidir. GME,
matematigin sosyal bir perspektifte yapilandirilmis etkinlikler yoluyla 6grenilmesini saglayan bir

yaklagimdir (Streefland, 1991).

482



KEFAD Cilt 20, Say1 2, Agustos, 2019

GME’de matematigi Ogrenme “matematik yapma” anlamina gelmektedir. Ogrenciler bu
dogrultuda giinliik yasam problemlerini ¢6zme becerisi kazandiklar1 gibi, matematiksel kavramlari

yeniden kesfetme olanag1 bulabilir (Fauzan, Slettenhaar ve Plomp, 2002).

“Somut gercek diinya” GME’de gercek yasam durumlarindaki baglamlari nitelemektedir.
GME’de 6nemli olan 6grenciler tarafindan matematiksel kavramlarin gelisiminde somut gercek
diinyanin baslangi¢c noktas: olarak adlandirilmasidir. Ogrenciler i¢cin verilen bir durumun gercek
yasam durumundaki bir baglam oldugunun anlasilmasi igin Ogrencilerin matematiksel
anlamlandirmalarmin kesfedilmesi gerekir (Hadi, 2002). Ogrencilerin matematigi benimseyebilmeleri
ve kavramsallagtirmalar1 amaciyla 6grencilerin dncelikle matematige iliskin var olan informal bilgileri
ortaya konulmalidir. Ogrencilerin informal bilgilerinden hareketle gergeklesen sezgisel ve somut
¢ozlimlerden formal ve soyut ¢oziim stratejilerine ge¢meleri saglanmalidir. Bu gegisin etkili olarak
saglanabilmesi igin 6gretmen bu siirece rehberlik etmeli, 6grencilerin matematigi yeniden kesfetmesi

desteklenmelidir (Treffers, 1987).

Formal, standart ve soyut seviyeden baglamak yerine, gercek yasam durumlarina 6gretimde
yer verilmesiyle Ogrencilerin etkin katilimi desteklenecek ve dolayisiyla matematiksel diisiinme
siireglerini dogrudan etkileyecektir ~(Gravemijer, 1994). Bahsedilen bu siire¢ GME’de
matematiklestirme olarak adlandirilmaktadir. Matematiklestirme siireci, herkesin
matematiklestirmeyi yapabilmesinin saglanmas1 ve ogrencilerin kendi deneyimleri dogrultusunda
bilgiyi kendilerinin kesfedecegi ortamlarin olusturulmasi agisindan matematik 6gretiminde énem arz
etmektedir. Bu siirecte 6grencilerin informal bilgilerinden yola ¢ikarak formal bilgiye ulasmalar:

saglanmali, matematige 6gretmeye formal bilgiden baslanmamalidir (Altun, 2008).

Treffers (1987) yatay ve dikey matematiklestirme olmak {izere iki tiir matematiklestirmeden
bahsetmektedir: Yatay matematiklestirmede gercek yasamdaki bir problemin ¢oziimiine destek
olabilecek matematiksel bir ara¢ Ogrenciler tarafindan one siiriilerek, Ogrencilerin gercek yasam
durumlarindan sembollere dogru hareket etmeleri saglanmaktadir. Dikey matematiklestirmede ise,
matematiksel kavramlar ve semboller arasindaki baglantilarin 6grenciler tarafindan kegfedilerek, bu
baglantilarin uygulanmas: temel alinir. Her iki matematiklestirme tiirti matematiklestime siirecinin

anlamlandirilmasinda farkli asamalarda meydana gelebilir (Freudenthal, 1991).

GME’ye uygun olarak diizenlenecek bir matematik 6gretimi siirecinde, 6ncelikle 6grencilerin
gercek yasam durumlarini tecriibe etmelerine olanak saglanmalidir. Bu noktada 6grenci ger¢ek yasam
durumlarini  deneyimlerken bu durumlara informal ¢oziimler iiretebilmeleri yoOniinde
yonlendirilmelidir. Bu durum GME’nin temel ilkelerinden yonlendirilmis yeniden kesfetme ilkesiyle

aciklanmaktadir. Bu ilke dogrultusunda 6gretmenin, 6grencinin gercek yasam durumlarina iliskin bir
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problem durumuna ait informal ¢6ziim siireglerini ortaya koyabilmesine rehberlik etmesi ve
matematiklestirme siirecinde Ogrencilerin gelistirecegi gecici 0grenme asamalarin1 belirlemesi

gerekmektedir (Gravemeijer ve Doorman, 1999; Streefland, 1991).

Ogrencilerin gelisen matematiklestirme siirecinde olas1 dgrenme asamalariin belirlenmesiyle
GME’de ogretimsel etkinliklerin tasarimi 6n plana ¢ikmaktadir. Bu noktada en ¢ok dikkat edilmesi
gereken husus, 0grencilerin matematiksel kavram ile kavrami temsil eden olgu arasindaki iliskiyi
aragtirmalarimi saglayacak Ogretici olgu ilkesidir. Bu nedenle GME’de olusturulan baglamlar gercek

yasamda 6grencinin anlayabilecegi 6zellikte olmalidir.

GME’de 6grencilerin informal bilgileri ile formal bilgileri arasinda bir baglanti kurulmasi
amaciyla gelisen modeller ilkesine yer verilmektedir. GME siirecinde Ogrenciler gercek yasam
problemleri aracihigiyla modeller iiretmektedirler. Ogrencilerin iirettikleri bu modelleme daha ¢ok
kendi bildikleri modeller iizerinden baglamaktadir. Ogrencilerin baglangicta iirettikleri bu informal
modeller, GME siireciyle birlikte ortaya ¢ikan genellemelerle formal bilgiye uygun modellere dogru

gelisim gostermektedir (Akkaya, 2010; Gravemeijer, 1998).

GME’de 6grenme-ogretme siireci incelendiginde, dncelikle 6grencilerin baglamsal problemler
araciligiyla verilen sozel problemlerden daha etkili bir sekilde kavramsallastirma yapabilecegi 6n
plana gikmaktadir. Ogrencilerin informal ve formal bilgilerinin olusumunu desteklemek adina somut
modeller ve etkinlikler kullarilmalidir. Bu yolla 6grencilerin gercek yasam durumlariyla gorsel, sozel
ya da sembolik temsiller arasinda baglanti kurmalar saglanacaktir. Ogrencilerin GME siirecine aktif
katilimi saglanarak kendi deneyimleri araciligryla bilgilerini yapilandirmalar1 desteklenmelidir. GME
siirecinde 6grencilerin informal bilgilerinden formal bilgilere ulasmalarinin desteklenmesi ve isbirlikli
calisma ve tartisma ortamlarmin olusturulmasi araciligiyla &grenciler 6grenme siirecinde kendi
anlamlandirma stireglerini olusturabilecek ve dolayisiyla 6grenme iiriinlerini etkili bir sekilde ortaya

koyabileceklerdir (Treffers, 1987).

Tiirkiye’de matematik dersi 6gretim programlar: (2018) incelendiginde, matematik dersinin
amaclar1 arasinda ger¢ek yasam durumlarinin matematik 6gretiminde kullanilmasi gerekliligi ortaya
konulmustur. Ogretim programlarinda matematik Ogretiminde gercek yasam durumlarma yer
verilmesi ile matematiksel kavramlarin anlamlandirilmasinin saglanacag belirtilmistir. Bunun yam
sira Ogretim programinda oran ve oranti gibi bazi konularin gercek yasam durumlariyla birlikte
verilmesi gerekliligi kazanim aciklamalarinda yer almaktadir. Ayni sekilde 6gretim programlarinda
Ogrencilerin derse etkin katilimlarinin desteklenmesi ve bu noktada &grencilerin kendi deneyimleri

aracihigiyla kendi bilgilerini olusturmalarina olanak verilmesi gerekliligi belirtilmistir.
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Tiirkiye'nin son yillarda uluslararasi sinavlardaki basar1 durumu degerlendirildiginde;
TIMMS matematik basarilarinda 1999, 2007, 2011 ve 2015 yillarinda puan artisinin oldugu; fakat
ozellikle 2015’te biitiin {ilkelerin puanlarindaki artisla karsilastirildiginda onceki donemlere gore
puanlarinda bir artisin olmadig1 anlasilmaktadir. TIMMS 2015 sonuglart genel olarak
degerlendirildiginde, ilkokul 4. simifta ve ortaokul 8. smifta matematikte biligsel alanlar agisindan
bilme, uygulama ve akil yiiriitme alanlarindaki puanlarinin TIMMS ortalama puarni olan 500'tin
altinda oldugu goriilmektedir (Karip, 2017). PISA 2009 ve 2012 sonuglarinda ise; puan ortalamasinin
yiikseldigi; fakat 2015 sonuglar1 degerlendirildiginde puanlarda keskin bir diisiis oldugu
goriilmektedir. PISA 2015 sonuglar: incelendiginde, Tiirkiye’deki 6grencilerin matematik alanindaki
basar1 ortalamasi1 OECD tilkeleri ortalamasindan diisiiktiir. PISA 2015 sonuglarina gore sinava katilan
72 ilke arasinda Tirkiye matematik okuryazarliginda 50. sirada yer almaktadir. Bu durum 2009 ve
2012 yillar ile kiyaslandiginda iilke siralamasinda bir diisiis oldugu goriilmektedir. Bunun yani sira
2012 yih ile kiyaslandiginda, 2015 yili matematik okuryazarligi ortalama puanlarimin distiigi
goriilmektedir (MEB, 2015).

PISA gibi bir uluslararasti sinavda matematik okuryazarhigi degerlendirme cergevesi
incelendiginde, bu dongiliniin GME'nin yukarida bahsedilen o6zellikleri ile paralellik gosterdigi
goriilmektedir. Gergek yasam durumlarinin temele alindig1 bu tiir uluslararas: sinavlarda tilkemizin
basarisinin diisitk olmasi 6zellikle matematik okuryazarhigimin gerceklestirilmesi agisindan GME'nin

matematik 6gretiminde kullaniminin 6nemli oldugunu goéstermektedir.

Gergekci Matematik Egitimi basta Hollanda olmak iizere, Ingiltere, Avustralya, Endonezya
gibi pek ¢ok {iilkedeki matematik dersi Ogretim programlarinin igeriginde yer almakta ve bu
iilkelerdeki bir¢ok arastirmaci tarafindan GME ile 6grencilerin matematiksel kavramsallastirma
siireclerinin gelisiminin incelendigi ¢ok fazla arastirma yiiriitiilmektedir (Barnes, 2004; Bonotto, 2005;
Hadi, 2002; Irwin, 2001; Julie ve Gierdien, 2016; Papadakis, Kalogiannakis ve Zaranis, 2017;
Pramudiani, 2011; Van Den Heuvel-Panhuizen, 2001). Yapilan bu arastirma sonuglar1 incelendiginde,
ogrencilerin gercek yasam durumlarindan baslanarak 6gretim yapildiginda matematiksel kavram ve
sembollerle kolaylikla baglanti saglayabildigi, matematik Ogretiminde giinlitk yasam baglantilar:
kurularak ogrencilerin anlamh 6grenmeler gerceklestirdigi, 6grencilerin ger¢ek yasam problemlerinin
¢oziimlerinde benzer stratejiler kullanmak yerine dogru ve ozgiin stratejiler kesfettikleri ve bu
stratejilerden problemin ¢oziimiine uygun olanlar1 tercih ettikleri, 6grencilerin 6grenme-6gretme
siirecine etkin olarak katilimlarmmin yeni ydntemler kesfetmelerine olanak sagladigi, ogrencilerin
problem kurma ve ¢ozme arasindaki baglantililar1 kolaylikla kegfetmesine olanak sagladig1 ve GME
ile tasarlanan bir ogretimle 6grencilerin derse yonelik motivasyonlarinin olumlu yonde etkilendigi

ifade edilmistir.



Tabak, S.

GME'nin yukarida verilen tiim 6zellikleri ve yurtdisinda yapilan arastirma sonuglar: genel
olarak degerlendirildiginde, GME'nin matematik dersindeki formal, standart, islemsel olan yapinin
terk edilerek gercek yasam baglamlariyla olusan informal siireclerden baslanarak matematik 6gretimi
yapilabilecegini, bu durumun daha etkili sonuglar doguracagini gostermektedir. Bu durum 6grenci
merkezli olarak diizenlenen Ogretim programlarinin amaglarina etkili sekilde ulasilmasimi da
destekleyecektir. Bu noktada Tiirkiye’de de kabul goren ve 6grenci merkezli olarak diizenlenen
matematik dersi 6gretim programlarina GME yaklasiminin entegre edilmesiyle Milli Egitim Bakanlig1
tarafindan belirtilen matematik dersi genel amagclarma (2018) etkili olarak ulasilabilecegi
diisiiniilmektedir. Tiim bu agiklamalar dogrultusunda eldeki bu arastirma, Tiirkiye’de GME {iizerine
yapilmis arastirmalarin egilimlerini ortaya koyarak matematik dersi Ogretim programlarmdaki
kazanimlara ve konu alanlarna GME'nin nasil entegre edildigini ortaya koymasi bakimindan

onemlidir.

Arastirma kapsaminda GME alaninda yapilmis lisansiistii tezlerin ve makalelerin
derinlemesine sistematik bir analizi yapilmasi amaglanmistir. Bu dogrultuda GME {izerine yapilmis
lisanstistii tezler ve makaleler yillarina, amaglarina, ele alinan konu alanlarina, kullanilan yontemlere,
tercih edilen 6rneklem gruplarmna, kullanilan veri toplama araglarina ve elde edilen sonuglara goére
analiz edilerek bu alandaki yonelimler ortaya konulmustur. Bu amag¢ dogrultusunda eldeki arastirma
kapsaminda ele alinan degiskenlerin ayrintili olarak incelenmesi, GME {izerine yapilan lisansiistii
tezler ve makalelerdeki benzerlik ve farkliliklarin ortaya konulmasi ve bu alanda hangi tiir
arastirmalar yapilmasi gerektigi bu arastirma ile ortaya konulacagindan bu alanda yapilacak yeni
arastirmalara 151k tutacaktir. Eldeki bu arastirmayla arastirmacilar her ¢alismay: ayri ayri okumak
yerine Tiirkiye’de GME {iizerine genel egilimi gorebilecekler ve yeni c¢alismalari daha iyi

planlayabileceklerdir.
Yontem
Arastirma Deseni

Aragtirmada, Tiirkiye’de matematik egitimi alaninda GME’ye iligkin yapilmis lisansiistii
tezler ve makaleler tematik igerik analizi ile incelenmistir. Tematik icerik analizi, herhangi bir alanda
yapilan arastirmalarin egilimlerinin temalar olusturularak elestirel bir yapida sentezlenmesi olarak
ifade edilmektedir (Calik ve Sozbilir, 2014). Arastirmada belirli kriterlere gore secilen GME {iizerine
yapilan lisansiistii tezler ve makalelerdeki benzerlik ve farkliliklarin ortaya konularak, arastirmalarin
derinlemesine incelenmesi amaglandig1 igin tematik igerik analizi yontemi temele alinmistir. Bu
noktada lisansiistii tezler ve makalelerden toplanan verileri agiklayacak kavramlar ve iligkiler temalar

altinda bir araya getirilmis ve sistematik olarak diizenlenerek yorumlanmustir.
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Verilerin Toplanmasi ve Analizi

Aragtirma kapsaminda Eyliil 2018’den itibaren Yiiksek Ogretim Kurulu Ulusal Tez Merkezi ve
ULAKBIM veri tabaninda yer alan lisansiistii tezler ve makaleler “gercek¢i matematik egitimi”,
“realistic mathematics education”, “gercek¢i matematik 6gretimi” anahtar kelimeleri kullamilarak
taranmis ve toplam 38 teze ve 17 makaleye ulasilmistir. Bu tezlerden erisime acik olmayan ve tam
metinlerine ulasilamayan 5 tez ¢ikarilmis; 7 doktora ve 26 yiiksek lisans olmak {izere toplam 33
lisansiistii tez ile arastirma yiiriitiilmiistiir. Makalelerin 12 tanesi ise, lisansiistii tezlerden iiretilmis
olmasi ve soz konusu tezlerin arastirmanin lisansiistii tezlerin incelenmesi boliimiine dahil edilmesi

nedeniyle ¢ikarilmis; bu makaleler disinda kalan 5 makale ile arastirma ytirtitiilmiistiir.

Arastirma kapsamina dahil edilen her arastirmanin ilgili boliimleri ayrintili olarak incelenmis,
okunmus ve veriler kagit {izerine not alinmistir. Daha sonra veriler tekrar gozden gecirilmis ve
diizenlenmistir. Dfiizenleme yapildiktan sonra arastirma kapsaminda ele aliman problemler
dogrultusunda kategoriler ve kodlar olusturulmustur. Incelenen her bir arastirma A1, A2, A3,..., A38

bi¢ciminde kodlanmis ve arastirmada bu haliyle yer verilmistir (Ek 1).
Gecerlik ve Giivenirlik Calismalar

Arastirma kapsaminda yapilan kodlamada hata olmamas: adina arastirmalar titizlikle
okunmus, incelenmis ve yaziya dokiilmiistiir. Veri kaybinin 6nlenmesi amaciyla lisansiistii tezler ve
makaleler yillarina, amaglarina, ele alinan konu alanlarina, kullanilan yontemlere, tercih edilen
orneklem gruplarina, kullanilan veri toplama araglarina ve elde edilen sonuglara gore sistematik
analiz tablosuna yerlestirilmistir. Kodlama giivenirliginin saglanmasi i¢in analizler bir ay sonra tekrar
yapilmis ve kodlarin uyum orani Miles ve Huberman'in (1994) formiiliiyle hesaplanmis ve kodlama
tutarliligs %98 oldugu belirlenmistir. Gegerlik ve giivenirlik calismalar igin, ayrica matematik egitimi
alaninda uzman ii¢ 6gretim tiiyesi tarafindan arastirmaci tarafindan olusturulan kodlar incelenmis;

yapilan gegerlik ve giivenirlik ¢alismalar: kontrol edilmistir.
Bulgular
Arastirmalarin Yillara Gore Dagilimi

Arastirma kapsaminda ele alinan ¢alismalarin yillara gore dagilimlari Tablo 1’de verilmistir.
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Tablo 1. Calismalarin yillara gore dagilimina ait veriler

Yil Calismalar

2006 A38

2007 Al6, A33

2008 A5, A20, A27

2010 Al, A2, A4, A23
2011 A13, A30

2012 A3, A7, A9, A32
2013 A6, A12, A19

2014 Al7, A22, A25, A31
2015 A10, A15, A21, A24, A26, A28, A37
2016 Al14, A29, A35
2017 A8, All, A34, A36
2018 Al18

Arastirmalarin yillara gore dagilimlari incelendiginde, GME ile ilgili kuramsal aciklamalara

yer verilen ilk ¢alisma 2006 yilinda yapilmistir. GME alaninda en fazla 2015 yilinda olmak {tizere,

agirlikli olarak 2010, 2012, 2014 ve 2017 yillarinda ¢alismalarin oldugu goriilmektedir.

Arastirmalarin Konu Alanlarina Gore Dagilimi

Arastirma kapsaminda ele alinan calismalarin konu alanlarina gore dagilimlar1 Tablo 2’de

verilmigtir.

Tablo 2. Calismalarin konu alanlarina ait veriler

Ogrenme Alanlar Konu Alanlar1 Calismalar
Dogal Sayilar A4, A29
Kesirler A6, Al6, A25
Kesirlerde Carpma ve Bolme A32
Sayilar ve slemler Ondalik Gosterim A31
Yiizdeler ve Faiz A26
Tam Sayilarla Carpma ve Bolme A5
Oran ve Orant1 A3, A21
EBOB-EKOK A36
Cebirsel Ifadeler A13, Al18
Cebir Esitlik ve Denklem A13, A33
Egim Al17
Kimeler A28
Sayilar ve Cebir }F;Zeg‘;al 2;0
Mantik A20

Geometri ve Olgme

Olasilik

Uzunluk, Alan ve Hacim
Sivilar1 ve Uzunluklar: Olcme
Ag

Geometrik sekiller

Konikler

Analitik Geometri (Koordinat
sistemi ve dogru denklemi)
Olasilik ve Istatistik

A7, A12, A22, A24, A27
A9

A23

Al5, A34

Al4

A30

Al, Al1, A19
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Tablo 2 incelendiginde, GME’ye iliskin calismalarin agirlikli olarak Sayilar ve Islemler,
Geometri ve C)lgme ve Olasilik 6grenme alanlarinda; Olasilik ve Istatistik, Kesirler ve Uzunluk, Hacim

ve Alan Ol¢me, Cebirler konularinda gerceklestirildigi goriilmektedir.
Arastirmalarin Amaglarina Gore Dagilimi

Arastirma kapsaminda ele alinan c¢alismalarin amagclarma gore dagilimlari Tablo 3’te

verilmigtir.

Tablo 3. Calismalarin amaglarina ait veriler

Amaglar Calismalar
GME temel ilke ve prensiplerinin agiklanmasi A38
GME'nin 6grenci basarisina etkisi A2, A3, A4, A5, A6, A7, A9, Al10, All,

Al12, A13, Al5, Al6, A18, A19, A21, A22,
A24, A25, A26, A27, A28, A29, A32, A33,
A34, A36

GMFE’ye iliskin 6grenci goriislerinin incelenmesi A4, A7, A19, A20, A24, A26, A27, A28,
A33, A34, A36

GME'ye gore tasarlanmis bir 6grenme ortaminda bilgi A1, Al4, A17, A23, A30, A31

olusturma stireglerinin incelenmesi

GME'nin Ogrencilerin matematige olan tutumlarma A4, A5 A7, A13, Al8, A21, A22, A25,

etkisi A26, A29, A33, A36
GME'nin problem ¢dzme becerisine etkisi A4

GME'nin problem ¢6zmeye yonelik tutumlara etkisi Al15, A34

GME'nin problem ¢6zme stratejilerine etkisi A6

GME'nin yaratic diistinme becerilerine etkisi Al0

GME'nin 6grencilerin motivasyonlarina etkisi All, A12

GME'nin 6grencilerin bilgisayara yonelik tutumlarna A20

etkisi

GME’ye iliskin 6gretmen gortisleri A4, A20, A35, A37
GME'nin matematik 6zbildirimine etkisi A29

GME'nin gorsel matematik okuryazarhigr ozyeterlik A15, A34
algisina etkisi

Tablo 3 incelendiginde, calismalarin amagclarinin 6nemli bir kismimin GME'nin 6grenci
basarisina ve GME'nin 0Ogrencilerin matematige iliskin tutumlarina etkisine yo&nelik oldugu
goriilmektedir. Bunun yami sira genel olarak GME'nin 6grenci basarisina etkisinin incelendigi
calismalarda, arastirma amaclarinda GME’ye iligskin 6grenci goriislerine de yer verildigi belirlenmistir.
Ayrica incelenen aragtirmalarda, GME’ye gore tasarlanmis bir 6grenme ortaminda bilgi olusturma ve

anlamlandirma siireglerinin incelenmesine de agirlikli olarak yer verildigi goriilmektedir.
Arastirmalarin Yontemlerine Gore Dagilimi

Arastirma kapsaminda ele alinan g¢alismalarin yontemlerine gore dagilimlari Tablo 4'te

verilmistir.
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Tablo 4. Calismalarin yontemlerine ait veriler

Yontem Calismalar
Nicel Deneysel desen Ontest-Sontest Kontrol A2, A5, A7, All, A12, A13, Alse,
Gruplu Desen Al8, A19, A20, A21, 22, A24,
A25, A26, A27, A29, A32, A33
Esitlenmemis kontrol A9, A15
gruplu model
Nitel Durum c¢aligmasi Biitiinciil ¢oklu durum Al, A30
deseni
Belirtilmemisg Al4, A23, A35, A37
Ogretim deneyi Al17
Tasar1 arastirmasi A3l
Belirtilmemis Al5, A24, A27
Karma desen  Aciklayici desen A3, A28
Kesfedici sirali desen A8
Belirtilmemisg A4, A6, A10, A34, A36
Alan  yazin A38

derleme

Tablo 4 incelediginde, incelenen c¢alismalarin ©6nemli bir kisminda nicel arastirma
yontemlerinden deneysel desenin ve nitel arastirma yontemlerinin tercih edildigi goriilmektedir.
Bunun yani sira g¢alismalarda Onemli Ol¢iide karma desenin de tercih edildigi goriilmektedir.
Incelenen caligmalarda nicel aragtirma yontemlerinden deneysel desenin tercih edildigi aragtirmalarda

agirlikh olarak ontest-sontest kontrol gruplu deneysel desenin kullanildig: goriilmektedir.

Nitel arastirma yoOntemlerine yer veren arastirmalarda ise; Ogrencilerin GME etkinlikleri
araciligiyla bilgi olusturma ve anlamlandirma siireglerini ortaya koymak amaciyla durum calismasi,

Ogretim deneyi ve tasar1 arastirmasi yontemlerine yer verildigi goriilmektedir.

Incelenen calismalarda karma arastirma deseni ile desenlenen arastirmalarda nicel ve nitel
arastirma yontemlerinin birlikte ele alindig ifade edilmektedir. Bu tiir calismalarin nicel boyutunda
deneysel desenin tercih edildigi, nitel arastirma boyutunda ise agirlikli olarak &grencilerin GME'ye

iliskin goriislerinin incelenmesine yer verilen durum g¢alismalarinin yer aldig1 goriilmektedir.

Yapilan incelemelerde bazi c¢alismalarda ozellikle nitel ve karma desenle desenlenmis
calismalarda bu desenlere ait modellerin belirtilmedigi, yalnizca ¢alismanin nitel ya da karma desen

oldugunun ifade edildigi goriilmektedir.
Arastirmalarin Orneklem Grubuna Gére Dagilimi

Arastirma kapsaminda ele alinan ¢alismalarin 6rneklem grubuna gore dagilimlar: Tablo 5'te

verilmigtir.

490



Tablo 5. Calismalarin érneklem grubuna ait veriler

KEFAD Cilt 20, Say1 2, Agustos, 2019

Orneklem Grubu

Caligsmalar

[lkokul 3. sinif
[lkokul 4. siif
Ortaokul 5. sinif
Ortaokul 6. sinif
Ortaokul 7. sinif
Ortaokul 8. sinif
Lise 9.sif

Lise 11. siuf
Lise 12. smnuf

Sinif 6gretmenleri

Sinif 6gretmeni adaylar:

A9, A23, A25

A12, A15, A24, A31, A34
A4, A7, A29

A6, A13, Al6, A30, A32

Al, A3, A5, A8, A18, A19, A21, A22, A26, A33

All, A17, A27, A36
A20, A28

Al4

A2, A10

A35

A37

Tablo 5 incelendiginde, incelenen ¢alismalarin 6rneklem gruplarmin agirlikli olarak ortaokul

diizeyinde oldugu; altinci ve yedinci sinif 8grencileriyle yiiriitiildiigli goriilmektedir. Ilkokul ve lise

diizeyindeki 6rneklemler ile 6gretmen ve 6gretmen adaylariyla yiiriitiilen arastirmalarin ise az sayida

oldugu goriilmektedir.

Arastirmalarin Veri Toplama Ara¢larina Goére Dagilimi

Arastirma kapsaminda ele alinan calismalarin veri toplama araglarina gore dagilimlar1 Tablo

6’da verilmistir.

Tablo 6. Caligmalarin veri toplama araglarina ait veriler

Veri Toplama Araglar

Caligsmalar

Testler

Olgekler

Konu Bagari Testi

Problem C6zme Beceri Testi

Torrance Yaratici Diigtinme Testi

Matematik Dersine Yonelik Tutum Olgegi

Matematik Problemlerini Cozmeye Yénelik Tutum Olgegi
Gorsel Matematik Okuryazarlig Ozyeterlik Algisi Olgegi
Matematik Dersi Motivasyon Olgegi

Bilgisayara Yonelik Tutum Olgegi

Matematik Oz-Bildirim Envanteri

Yar1 Yapilandirilmis Goriisme Formu

Acgik U¢lu Matematiksel Problemler (Klinik Goriigsme Sorulari)

Gozlem Notlar1
Video Kayitlar

Ogrenci Notlar

A2, A3, A4, A5 A6, A7, A8, A9, AlQ,
All, A12, Al13, Al5, Al6, Al8, A19, A20,
A21, A22, A24, A25, A26, A27, A28, A29,
A32, A33, A34, A36

A4

A10

A4, A5, A7, Al13, Al8, A20, A21, A22,
A25, A26, A29, A33, A36
Al5, A34

Al5, A34
All, A12
A20
A29

A3, A4, A6, A7, A8, Al10, Al5, A19, A20,
A24, A26, A27, A28, A34, A35, A37
Al, Al4, A17, A23, A30, A31

Al, A8, A10, A13, A14, A17, A30, A31
Al, A14, A23, A30, A31
Al7, A31

Tablo 6 incelendiginde, incelenen c¢alismalarda veri toplama araci olarak daha ¢ok konu basari

testlerine, yar1 yapilandirilmis goriisme formlarina ve matematik dersine yonelik tutum 06lgegine yer



Tabak, S.

verildigi goriilmektedir. Incelenen ¢alismalarda genel olarak deneysel olarak desenlenmis
aragtirmalarda konu basari testlerinin ve yar1 yapilandirilmis goriisme formlarinin arastirmacilar

tarafindan gelistirildigi goriilmiistiir.

GME'nin 6grencilerin matematik dersine karsi tutumlarina etkisinin incelendigi ¢alismalarda
Ogrencilerin matematik dersine yonelik tutumlarini 6lgmek amaciyla 6zellikle Askar (1986), Baykul
(1990) tarafindan gelistirilen 6lgekler basta olmak {izere; Nazligicek ve Erktin (2002), Kabaca (2006),
Onal (2013) ve Taglitarla (1998) tarafindan gelistirilen matematik dersi tutum Slgeklerinin kullanmildig

gorilmiistiir.

GME ile islenen dersin Ogrencilerin matematik dersine yonelik motivasyonlarina nasil bir
etkisinin oldugunun incelendigi arastirmalarda Dede (2003) tarafindan gelistirilen “Matematik Dersi
Motivasyon Olgegi” ve Akin (2011) tarafindan gelistirilen “Matematik Ozbildirim Envanteri”ne yer

verildigi goriilmiistiir.

Yukaridaki bulgularin yani sira GME ile islenen bir dersin 6grencilerin yaratici diistinme
becerilerine etkisinin incelendigi arastirmada “Torrance Yaratici Diisiinme Testi”ne, 6grencilerin
problem ¢6zme becerisine yonelik tutumlarina etkisinin incelendigi arastirmalarda Ugurluoglu (2008)
tarafindan gelistirilen “Matematik Problemlerini C6zmeye Yonelik Tutum Olgegi”ne, Ogrencilerin
gorsel matematik okuryazarlig1 ozyeterlik algilarina etkisinin incelendigi arastirmalarda Duran ve
Bekdemir (2011) tarafindan gelistirilen “Gorsel Matematik Okuryazarligi Ozyeterlik Algi Olgegi ne;
Ogrencilerin bilgisayara yonelik tutumlarina etkisinin incelendigi arastirmada ise Agkar ve Organ
(1987) tarafindan gelistirilen “Bilgisayara Yonelik Tutum Olgegi”ne yer verildigi tespit edilmistir. Bu

arastirmalardan GME'nin 6grencilerin problem ¢dzme becerilerine etkisinin incelendigi bir ¢alismada

“Problem C6zme Beceri Testi”nin arastirmaci tarafindan gelistirildigi goriilmiistiir.

Ogrencilerin GME ile tasarlanmis bir 6grenme ortaminda bilgi olusturma ve anlamlandirma
siireglerinin incelendigi ¢alismalarda ise genel olarak arastirmalarda temel alman konu alanlarina
iliskin arastirmacilar tarafindan gelistirilen acik uglu matematiksel problemlere yer verildigi, bu veri
toplama aracinin yami sira arastirmalarda arastirmaci gozlem notlar1 ve video kayitlarinin veri

toplama araci olarak kullanildig1 goriilmiistiir.
Aragtirmalardan Elde Edilen Sonuglar

Incelenen calismalarin sonuglari arastirma kapsaminda detayli olarak incelenmis ve GME’ye

iligskin sonuglar Tablo 7’de verilmistir.
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Sonuglar

Calismalar

GME'nin temel ilke ve prensipleri agiklanmistir.
GME 6grencilerin akademik basarilarini artirmaktadir.

GME ogrencilerin akademik basarilarimi
etkilememektedir.

GME  ogrencilerin  matematik  dersine  yonelik
tutumlarmi olumlu yonde etkilemektedir.

GME Ogrencilerin  matematik  dersine  yonelik
tutumlarmi olumlu yonde etkilememektedir.

GME ogrencilerin  matematik  dersine  yonelik
motivasyonlarini olumlu yonde etkilemektedir.

GME ogrencilerin problem ¢6zme becerileri iizerinde
etkili olmusgtur.

GME ogrencilerin matematiksel kavramlari
olusturmasinda etkilidir.

GME ile nitelikli bir matematiklestirme siireci
gerceklesir.

GME 6grenmenin kaliciligini artirmaktadir.

GME ogrencilerin gorsel matematik okuryazarlik
ozyeterlik algilar1 tizerinde etkilidir.

GME ogrencilerin  yaratict  diistinme becerilerini
gelistirir.

GME oOgrencilerin  bilgisayara yonelik tutumlar
tizerinde olumlu yonde etkili olmustur.

GME tahmin stratejilerinin gelistirilmesinde etkilidir.
GME'nin 6gretimde kullanilmasma yonelik ogrenciler
olumlu goriis bildirmislerdir.

GME'nin 6gretimde kullanilmasina yonelik grenciler
olumsuz goriis bildirmislerdir.

Ogretmenler GME ile ilgili kismen bilgi sahibidirler.
Ogretmenler GME yaklagimini derslerinde
kullanmamaktadirlar.

Ogretmenler/gretmen adaylari GME ile ilgili olumlu
goriis bildirmislerdir.

Ogretmenler/dgretmen adaylar1 GME ile ilgili olumsuz
goriis bildirmislerdir.

A38

A2, A3, A4, A5, A6, A7, A8, Al10, All,
Al12, A13, A15, Ale, A18, A19, A20, A21,
A22, A24, A25, A26, A27, A28, A29, A32,
A33, A34

A5, A9, A36

A4, A13, A14, A20, A21, A24, A26, A29,
A33

A5, A7, A18, A22, A25, A36

Al, Al11, A12, A14, A20, A29, A34

A4, A15, A34

Al, A14, A17, A23, A30, A31

Al, A14, A17, A27, A30, A31, A32

All, A19, A21, A24, A26
Al5, A34

Al10

A20

A6

A3, A4, A7, A10, Al13, Al5, Al9, A24,
A26, A27, A28, A33, A36

A3, A15, A19, A24, A26, A28

A8, A35
A8

A8, Al4, A20, A35, A37

A35, A37

GME hakkinda temel bilgilerin verilerek yapilandirmaci yaklasimla arasindaki benzerlik ve

farkliliklarin ortaya konuldugu, 6gretimin baglam icerisinde nasil yer alacagi ve 6grencilerin problem

¢ozme becerilerinin gelisiminin nasil desteklenecegi hakkinda bilgilerin yer verildigi alan yazin

incelemesine yer verildigi goriilmiistiir.

GME ile ilgili yiiriitiilen pek ¢ok ¢alismanin deneysel arastirmalar oldugu ve genel arastirma

sonuglarinin GME'nin 6grenci basarisi iizerinde etkili oldugu goriilmektedir. Bu arastirmalarda GME
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etkinlikleri aracilifiyla deney gruplarinda yer alan o6grencilerin akademik basarilarinin kontrol
gruplarinda yer alan 6grencilerden daha yiiksek oldugu sonuglarina ulasilmistir. Bu sonuglarin yani
sira az sayidaki arastirmada (A5, A9, A36) GME ile diizenlenen etkinliklerin 6grencilerin matematik
basarilarini etkilemedigi sonucuna ulasilmistir. Bu arastirmalarda ortaya ¢ikan bu bulgunun sebebi
detayli olarak incelendiginde, ilgili arastirmalarda GME ile yapilandirmaci yaklasimin benimsendigi
matematik dersi Ogretim programinda yer alan etkinliklerle matematiksel kavramlarin o6gretimi
arasinda fark olmamasindan, GME ile yapilan 6gretime ayrilan siirenin yetersiz olmasmndan ve
Ogrencilerin GME’yi benimseyememis olmalarindan kaynaklandig: ifade edilmektedir. Bu arastirma
bulgularinin yani sira deneysel desenle yiiriitiilen sinirl sayida arastirmada (Al1, A19, A21, A24, A26)
GME'nin 6grencilerin matematiksel kavramlar1 6grenmelerinin kalici olmasmi sagladigl sonucuna

ulagilmistir.

Arastirmalardan (A4, A13, Al4, A20, A21, A24, A26, A29, A33) elde edilen sonuglara gore,
GME ile islenen dersin 6grencilerin matematik dersine yonelik tutumlarini olumlu yonde etkiledigi
goriilmektedir. Bu bulgunun yani sira bazi arastirma (A5, A7, A18, A22, A25, A36) sonuglarinda ise,
GME kullaniminin 6grencilerin matematik dersine karsi tutumlarini etkilemedigi goriilmektedir.
Yapilan arastirmalarda bu durumun sebebi olarak, arastirmalarin kisa siireli olmasindan ve GME ile
Ogretim yapilacak konu alanina ayrilan siirenin yetersiz olmasindan kaynaklandig: ifade

edilmektedir.

Bu sonuglarin yani sira yiiriitiilen arastirmalarin bazilarinda GME nin 6grencilerin matematik
dersine yonelik motivasyonlar1 (A1, All, A12, A14, A20, A29, A34) ve gorsel matematik okuryazarlik
ozyeterlik algilar1 ve tahmin stratejilerinin gelistirilmesi (A6) iizerinde etkili oldugu (A15, A34);
Ogrencilerin problem ¢dzme becerilerini (A4, A1l5, A34), yaratica diisiinme becerilerini (A10) ve

bilgisayara yonelik tutumlarini (A20) olumlu yonde etkiledigi ortaya konulmustur.

Genel olarak nitel arastirma desenlerinden durum c¢alismasi, 6gretim deneyi ve tasar
arastirmasi desenleriyle yiiriitiilen sinirli sayidaki arastirmada (A1, A14, A17, A23, A30, A31) GME ile
tasarlanan bir konu alanindaki matematiksel kavramlar: ve bilgileri 6grencilerin nasil olusturdugu ve
kavramsallastirdig1 tizerine yogunlasilmistir. Bu arastirmalara ait sonuglar degerlendirildiginde ise,
Ogrencilerin matematiksel kavramlar: olusturmasinda GME'nin etkili oldugu ve GME’de 6n goriilen

matematiklestirme siirecinin etkili sekilde gerceklestigi belirtilmektedir.

Yapilan incelemelerde, genel olarak GME ile 6gretimin yapildigi ve deneysel desenin yer
verildigi arastirmalarda (A3, A4, A7, A10, A13, Al5, A19, A24, A26, A27, A28, A33, A36) deney
grubunda yer alan 6grencilerle GME destekli 6gretim hakkinda neler diisiindiiklerini ortaya koymak

agisindan goriismeler yapildigr goriilmektedir. Arastirmalarin bulgular: incelendiginde, 6grencilerin
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GME'nin 6gretimde kullanilmasina yonelik olumlu (A3, A4, A7, A10, A13, A15, A19, A24, A26, A27,
A28, A33, A36) ve olumsuz (A3, Al5, A19, A24, A26, A28) goriisler bildirdikleri goriilmektedir. GME
ile yapilan 6gretime yonelik 6grencilerin olumlu goriislerini belirttikleri arastirmalar detayh olarak
incelendiginde, ogrencilerin GME destekli 6gretimi zevkli, eglenceli bulduklarimi ifade ettikleri,
konunun ezberlenmesi yerine akilda kalic1 olarak 6grendiklerini, GME'nin derse aktif katilimlarimni
destekledigi, matematik dersine olan ilgilerinin arttig1, grup calismasinin sosyal becerileri gelistirmede
daha etkili oldugunu belirttikleri, GME ile dersi daha iyi anladiklarini, matematik dersinde
kendilerine olan giivenlerini yeniden kazandiklarini belirttikleri, GME etkinlikleri ile matematik ile
ginliik yasam baglantistn1 kurabildikleri, GME'nin smif i¢i tartismayr artirdigimni ifade ettikleri
sonuglarina ulasilmistir. Bu bulgularin yani sira GME ile yapilan 6gretime yonelik ogrencilerin
olumsuz goriislerini belirttikleri arastirmalar detayli olarak incelendiginde, 6grencilerin GME
etkinlikleri sirasinda yapilan grup ¢alismasindan ve sinftaki giiriiltiilii ortamdan rahatsiz olduklarini

belirttikleri ifade edilmistir.

Yukaridaki arastirmalarin yani sira GME ile ilgili 6gretmen (A35) ve 6gretmen adaylar1 (A37)
iizerinde az sayida arastirma yapildigi, bazi arastirmalarda (A8, A20) ise GME ile yiiriitiilen derse
yonelik 6gretmen goriislerinin alindig1 ve yalnizca bir arastirmada (A8) GME ile diizenlenen bir ders
islenmeden 6nce 6gretmenlerin siniflarinda kullandiklar1 yaklasimlar (geleneksel, yapilandirmaci ve
GME) gozlemler araciligiyla ortaya konularak sonrasinda GME ile etkinlikler gergeklestirildigi
goriilmektedir. GME uygulamalarina iliskin 6gretmen ve 6gretmen aday: goriislerinin incelendigi
aragtirma (A8, A20, A35, A37) sonuglar1 detayli olarak incelendiginde, GME’yi smif ortaminda
kullanabileceklerini, matematigin giinliik yasamla iliskilendirilmesinin 6grenciler agisindan olumlu
olacagini, bu durumun 6grencilerin matematik dersi basarilarini artiracagini ve derse kars: olumlu
tutum gelistirmelerine olanak saglayacagini, GME ile somut ve kalic1 6grenmeler saglanacagini,
dgretimin kolaylasacagini belirttikleri ifade edilmistir. Ogretmen ve 6gretmen adaylariyla yiiriitiilen
bazi arastirma sonuglarinda (A8, A35, A37) ise; Ogretmen ve Ogretmen adaylarinin GME'nin
uygulama ve hazirlik asamalarindan kendilerini yeterli hissetmediklerini, GME ile islenen bir derste
zaman sikintisi  yasayabileceklerini, gercek yasam problemleri olusturmada zorluklar
yasayabileceklerini ifade ettikleri ortaya konulmustur. Bu arastirmalarin yani sira GME ile diizenlenen
bir ders islenmeden 6nce gozlemler yoluyla yiiriitiilen ¢alismada (A8) 6gretmenlerin GME ile ilgili
kismen bilgi sahibi olduklar1 belirtilmistir. Tiim bu bulgularin yan: sira az sayida arastirmada (A35,
A37) GME'nin matematik derslerinde uygulanmasina ydnelik 6gretmen egitimlerinin verilerek, bu
konuda 6gretmen ve 6gretmen adaylarinin GME’ye iligkin bilgilerinin incelendigi ve uygulamaya

yonelik goriislerin alindig goriilmiigtiir.
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Bu arastirmada, Tiirkiye'de GME’ye iliskin arastirma egilimlerinin ortaya konulmasi
amaciyla, Yiiksek Ogretim Kurulu Ulusal Tez Merkezi ve ULAKBIM veri tabaninda yer alan
lisansiistii tezler ve makaleler yillarina, amaglarina, ele alinan konu alanlarina, kullanilan arastirma
yontemlerine, tercih edilen 6rneklem gruplarina, veri toplama araclarina ve elde edilen sonuglara gore
ayrintili olarak incelenmis ve analiz edilmistir. Bu dogrultuda GME'nin temel alindig1 ¢alismalarda
matematik dersinin pek ¢ok konu alaninda GME temelli etkinliklerin gelistirildigi; fakat ozellikle
uzunluklar1 6lgme, alan 6lgme, olasilik ve istatistik, kesirler ve cebir alanlarinda daha ¢ok calisildig:
ortaya konulmustur. Ogrencilerin sonraki &grenmelerini etkileyecegi ve bazi matematiksel
kavramlarda kavram yanilgilarinin olusabilecegi goz oniine alindiginda o6zellikle dogal sayilarla
islemler, veri toplama ve degerlendirme, kesirlerle islemler, geometrik cisimler ve sekiller, uzamsal
iliskiler gibi konu alanlarinda GME’ye yonelik arastirmalarin yer almadigi goriilmektedir. Bu
dogrultuda GME’ye yonelik yapilacak arastirmalarda Ogrencilerin oOzellikle zorlandiklari, bilgi
yanlislarinin oldugu, kavram yanilgilarinin olabilecegi konu alanlarina oncelik verilmesi gerektigi

distntilmektedir.

Incelenen aragtirmalarin biiyiik bir boliimiiniin GME’ye iliskin diizenlenen etkinliklerin
Ogrenci basarisina ve Ogrencilerin matematik dersine yonelik tutumlarina etkisinin incelendigi
goriilmiistiir. Calismalar derinlemesine incelendiginde, deneysel desenle desenlenerek farklh
orneklem gruplarinda GME'ye iliskin diizenlenen etkinliklerle calismalarin yiriitiildiigl;, bu tiir
calismalarin bazilarinda GME 0grenme siirecine iliskin Ogrenci goriislerine yer verildigi
goriilmektedir. Oysaki GME temel ilkeleri ve uygulama siireci gbz oniine alindiginda 6grencilerin
informal bilgilerinden hareketle formal bilgiye gecislerinin ortaya konuldugu bir matematiklestirme
siirecinden bahsedilmektedir (Hadi, 2002; Treffers, 1987). Bu dogrultuda 6grencilerin GME araciligiyla
gecirmis olduklar1 matematiklestirme siirecinin ortaya konuldugu, Ogrencilerin bilgi ve
anlamlandirma siireglerinin yer aldigi ¢alismalarin 6n planda olmasi gerektigi diisiiniilmektedir.
Yapilan incelemelerde bu tiir arastirmalarin yer aldigi fakat genele kiyasla smirhi sayida oldugu
goriilmektedir. Bu nedenle vyapilacak sonraki arastirmalarda GME’de oOnem arz eden
matematiklestirme siirecinin etkili sekilde ortaya konuldugu aragtirmalarin yapilmas: gerekliligi 6n

plana ¢ikmaktadir.

GME temelinde yiiriitiilen aragtirmalarin pek ¢ogunun Ogrenciler iizerinde yapildigi, fakat
Ogretmenler ve 0gretmen adaylari {izerinde ise sinirli sayida arastirma oldugu goriilmektedir. Siurh

sayida yliriitiilen bu arastirma sonuglar1 ayrintili olarak incelendiginde, 6gretmen adaylarn ve
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Ogretmenlerin gercek yasam problemleri kurmada zorlandiklari, GME’ye iliskin simrli sayida
bilgilerinin oldugu ortaya konulmustur. Altun (2006) tarafindan belirtilen ve son dénemde pek ¢ok
ulusal ve uluslararasi smav sonuglarinda siirekli vurgulanan ogrencilere matematiksel yatkinlik
kazandirmak amaciyla 6gretmenlerin 6gretimi tasarlarken 6grencilerin baglam icinde 6grenmelerini
destekleyerek problem ¢6zme becerilerinin gelisimini 6n plana almasi oldukca Onemlidir. Bu
durumda 6gretmen egitiminde baglamsal problem kurma, matematik dersini gercek yasamla entegre
etme gibi konular ile 6zellikle GME 6grenme yaklasimi hakkinda bilgilerin verildigi ve 6gretmen
egitiminde GME’ye yonelik uygulamalarin agirhik kazanacagl arastirmalara yer verilmesi 6nem arz

etmektedir.

Incelenen  aragtirmalarda GME  &grenme  ortamma iliskin  &grenci  goriisleri
degerlendirildiginde, 6grencilerin GME ile tasarlanan derslerde olumlu ve olumsuz goriislere sahip
olduklar1 sonucuna ulagilmigtir. Ogrenme-6gretme siirecinde GME’ye yer verilmesi dgrencilerin
igbirlikli ¢alismasina, matematigin giinliik yasamla iligkilendirilmesine, 6grencilerin derse kars1 etkin
katilim saglamasina ve ogrencilerin matematiksel kavramlar: kendilerinin kesfedebilmesine olanak
sagladig1 i¢in Ogrencilerin matematik dersine karsi olumlu tutum gelistirdikleri ifade edilmistir. Bu
bulgularin pek ¢ok arastirmaci tarafindan (Fauzan, Slettenhaar ve Plomp, 2002; Hadi, 2002; Irwin,
2001; Julie ve Gierdien, 2016) ifade edilen GME'nin temel ilkeleri ve ogrencilerin gecirdigi
matematiklestirme siireci sonundaki kazanimlar ile paralellik gosterdigi goriilmektedir. Ayrica
ogrencilerin, GME’ye gore tasarlanan derslere yonelik grup calismas: etkinliklerinden ve bu
etkinlikler yapilirken smif ortamindaki giiriiltiiden rahatsiz olduklarini ifade ettikleri arastirma
bulgularn elde edilmistir. Bu dogrultuda incelenen calismalardan elde edilen bu bulgu ile GME’ye

yonelik tasarlanan bir dersin olumlu ve olumsuz 6zellikleri olabilecegi sonucuna ulasilabilir.

Arastirma bulgular1 genel olarak degerlendirildiginde, GME’ye matematik 6gretiminde yer
verilmesi ile Tiirkiye’deki matematik dersi 6gretim programlarinin (2018) amaglar1 ve temele alinan
felsefesinin gergeklestirilebilecegi, dgrencilerin matematiksel becerileri etkili olarak kazanabilecegi,
birer matematik okuryazari olabilecegi, matematik Ogretiminde kavramlara ait yamnilgilarmin
azaltilabilecegi ya da Onlenebilecegi, dgrencilerin matematik dersine yonelik tutumlarinin olumlu
yonde olmasmin desteklenebilecegi goriilmektedir. Dolayisiyla yapilacak bundan sonraki
arastirmalarda matematik 6gretiminde GME'nin 6n plana ¢ikacagi arastirmalara ve ozellikle GME
Ogrenme siirecinde Ogrencilerin bilgi olusturma ve anlamlandirma siireclerinin incelendigi

arastirmalara daha ¢ok yer verilmesi gerektigi 6nem arz etmektedir.
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Introduction

In the last century in which the structure and characteristics of information change rapidly,
education and school, teacher, student and teaching materials which are the components of education
were affected substantially. In today’s conditions, individuals who question and research the nature of
information, solve problems about real-life situations, have technological literacy and know “learning
to learn” well come into prominence. Therefore, with this change, curricula and course materials have
changed in a way that they would fulfill the needs of individuals and would be prepared against
situations in which individuals will encounter in the information society which is the yield of this
century. When this situation is considered, subjects and concepts of these subjects should be given by
relating them with each other and real life, individuals should be made to focus on the solution of

complicated problems which encourage them to research and question.

Mathematics which is described as the abstracted form of life is defined as one of the most
important human activities for the solution of problems in life (Altun, 2006). Accordingly, integration
of mathematical knowledge and skills with real life would provide an opportunity for the
development of questioning, researching and discussing skills of individuals. At this point, students
should be supported to reach mathematical formulas and rules by learning the mathematical concepts
meaningfully and solving efficient problems, instead of learning standard mathematical rules and
reaching the correct result only by performing operations. Learning environments in which students
would learn mathematical information more concrete and meaningful and which would support them
to develop a positive attitude towards mathematics since they actively participate in the process
should be created while considering this structure. One of the learning approaches which supports
these learning environments effectively is Realistic Mathematics Education (RME) (Altun, 2006). RME
is a learning approach which is developed field-specific in the mathematics teaching, starts with real-
life situations and supports students to reach abstract concepts by starting with their own knowledge
(Van den Heuvel-Panhuizen & Wijers, 2005). With the mathematics teaching that is based on this
approach, it is predicted for students to learn mathematics meaningfully by increasing the interests

and attitudes of them (Uga, 2014).
Realistic Mathematics Education (RME)

RME is a teaching method which was developed by Freudenthal (1983) and was based on
how to teach mathematics to students that are taught traditionally and mechanically. RME is an
approach which provides mathematics to be taught through activities which were structured in a

social perspective (Streefland, 1991).
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In RME, learning mathematics means “performing mathematics”. Accordingly, students can find
the opportunity to rediscover mathematical concepts as well as acquiring the skill of solving daily-life

problems (Fauzan, Slettenhaar & Plomp, 2002).

“Concrete real world” describes the contexts of real-life situations in RME. The important
point in RME is that students entitle concrete real world as the starting point for the development of
mathematical concepts. It is necessary to discover the mathematical interpretations of students in
order for them to understand that a given situation is a context of the real-life situation (Hadi, 2002).
In order for students to adopt and conceptualize mathematics, firstly the existing informal knowledge
of students about mathematics should be revealed. It should be provided for students to pass over
from intuitional and concrete solutions which emerge from informal knowledge to formal and
abstract solution strategies. In order for this transition to be efficient, the teacher should guide this

process and students should be supported to rediscover mathematics (Treffers, 1987).

Instead of starting from formal, standard and abstract level, active participation would be
supported by including real-life situations in teaching and thus it would directly affect the
mathematical thinking processes (Gravemijer, 1994). This process is defined as mathematization in
RME. Mathematization process is important in mathematics teaching in terms of performing
mathematization by everyone and creating environments in which students would discover
information by their own experiences. In this process, it should be provided for students to reach
formal information from their informal knowledge, learning mathematics should not be started with

formal information (Altun, 2008).

Treffers (1987) mentions two types of mathematization as vertical and horizontal
mathematization: In horizontal mathematization, it is provided for students to act from real-life
situations to symbols by proposing a mathematical tool by the students which would support the
solution of a problem in real life. Vertical mathematization is based on the application of connections
between the mathematical concepts and symbols by discovering these connections by the students.
Both of the mathematization types may occur at the different stages of interpretation of

mathematization process (Freudenthal, 1991).

In a mathematics teaching process which would be organized according to RME, firstly
students should be provided to experience real-life situations. At this point, students should be
directed towards producing informal solutions to real-life situations while experiencing these
situations. This situation is explained with the directed rediscovery principle among the main
principles of RME. In accordance with this principle, it is required from teachers to guide students to

reveal informal solution processes in a problem of a real-life situation and to determine temporary
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learning stages of students in the mathematization process (Gravemeijer & Doorman, 1999; Streefland,

1991).

With the determination of possible learning stages of students in developing the
mathematization process, the design of educational activities in RME comes into prominence. At this
point, the most important point to be noted is the instructional fact principle which would provide
students to research the relationship between the mathematical concept and the fact that represents
the concept. For this reason, the contexts that were created in RME should be comprehensible in real

life for students.

In RME, models principles which are developed in order for students to establish a connection
between informal information and formal information are included. In RME process, students
produce models through real-life problems. These models which were produced by students mostly
start with models that they knew. These informal models that were created by students at the
beginning, make progress towards the models that are appropriate to the formal information that

emerges with generalizations in the RME process (Akkaya, 2010; Gravemeijer, 1998).

When the learning-teaching process is examined in RME, the fact that students can perform
conceptualizations more efficiently in verbal problems which were given through contextual problems
comes into prominence. To support the creation of informal and formal information of students,
concrete models and activities should be used. In this way, it would be provided for students to
establish a relationship between real-life situations and visual, verbal or symbolic representations.
Students should be supported in structuring their knowledge through their experiences by providing
active participation in RME process. In RME process, students would be able to create their own
interpretation processes in the learning process and thus they would present the output of learning
efficiently through supporting them to reach formal information from informal information and

creating cooperative learning and discussion environments (Treffers, 1987).

When the mathematics curricula in Turkey (2018) are examined, among the purposes of a
mathematics lesson, the necessity of using real-life situations in mathematics teaching was suggested.
In curricula, it was stated that including real-life situations in mathematics teaching would provide an
interpretation of mathematical concepts. In addition to this, the necessity of teaching subjects such as
ratio and proportion with real-life situations in curricula is included in the learning outcome
statements. Similarly, the necessity of supporting the active participation of students to the lesson and
at this point providing the opportunity to form their own knowledge through their own experiences

was stated in curricula.

507



Tabak, S.

When the academic standing of Turkey in international exams for the recent years are
evaluated, it was observed that there was an increase in scores in 1999, 2007, 2011 and 2015 in TIMSS
mathematics achievement, but when the increase in the scores of all the countries are compared with
the increase especially in 2015, there wasn’t any increase in the scores compared to previous periods.
When the TIMSS 2015 scores are evaluated generally, it was observed that scores in the fields of
knowing, applying and reasoning in terms of cognitive fields in mathematics were lower than the
TIMSS average score of 500 in the 4t grade of elementary school and 8" grade of secondary school
(Karip, 2017). In the results of PISA 2009 and 2012, the score averages increased but when the results
of 2015 are evaluated, a sharp decrease can be observed. When the results of PISA 2015 is examined,
the success average of students in Turkey in the field of mathematics is lower than the averages of
OECD countries. According to PISA 2015 results, Turkey ranks 50* among 72 countries in
mathematics literacy. When this situation is compared to the results of 2009 and 2012, a decrease can
be seen in country ranking. In addition to this, when it is compared to 2012, it can be observed that the

average scores of mathematics literacy decreased in 2015 (MNE, 2015).

In an international exam such as PISA, when the framework of mathematics literacy
evaluation is examined, it can be observed that RME shows parallelism with these properties. Having
a low success in this kind of international exams in which real-life situations are taken as basis
indicates that using RME in mathematics teaching is important in terms of actualizing mathematics

literacy.

Realistic Mathematics Education is included in the mathematics curricula of many countries
such as England, Australia, Indonesia and notably as the Netherlands and several researches were
conducted in which the development of mathematical conceptualization processes of students with
RME is examined (Barnes, 2004; Bonotto, 2005; Hadi, 2002; Irwin, 2001; Julie & Gierdien, 2016;
Papadakis, Kalogiannakis & Zaranis, 2017; Pramudiani, 2011; Van Den Heuvel-Panhuizen, 2001).
When the results of these researches are examined, it was stated that students can easily establish
connections between mathematical concepts and symbols when it is taught by starting from real-life
situations, students perform meaningful learning by establishing real-life connections in mathematics
teaching, students discover new and original strategies for the solutions of real-life problems instead
of using similar strategies and prefer the suitable ones for the solution of the problem, active
participation of students to learning-teaching process provides opportunity for them to discover new
methods, RME provides opportunity for students to easily discover the connections between posing
and solving and the motivation of students towards the lesson which was designed with RME are

positively affected.
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When all of the properties of RME and the results of researches that were conducted in abroad
are generally examined, mathematics teaching can be performed by starting from informal processes
which emerge with real-life contexts instead of formal, standard and operational structure of
mathematics teaching and this situation would provide more efficient results. This situation would
also support curricula which were regulated student-centered to efficiently reach their purpose. At
this point, it is considered that general purposes of mathematics which are stated by the Ministry of
National Education would be reached efficiently by integrating the RME approach to mathematics
curricula which are accepted in Turkey and regulated student-centered. In accordance with all of these
explanations, this research is important in terms of revealing how the RME is integrated to
acquisitions and subjects in mathematics curricula by presenting the tendencies of researches which

were conducted on RME in Turkey.

Within the scope of the research, it was aimed to conduct a thorough systematic analysis of
the postgraduate dissertations and articles that were conducted on RME. Accordingly, the tendencies
in this field were revealed by analyzing the postgraduate dissertations and articles that were
conducted on RME by analyzing them according to their publication dates, purposes, discussed
subjects, used research methods, preferred sample groups, data collection tools, and obtained results.
In accordance with this purpose, this research would shed light on the new researches which will be
conducted on this field since it will be revealed what kind of researches to conduct in this field and the
similarities and differences in the postgraduate dissertations and articles which were conducted on
RME will be revealed. With this research, researchers will be able to observe the general inclination

towards RME and plan the new researches better, instead of reading all of the researches separately.
Method
Research Design

In the research, postgraduate dissertations and articles on RME in mathematics education in
Turkey were examined with thematic content analysis. Thematic content analysis can be defined as
the synthesizing of the tendencies of researches which was conducted in any field by creating themes
in a critical way (Calik & Sozbilir, 2014). This research was based on thematic content analysis since it
was aimed to thoroughly examine the similarities and differences in postgraduate dissertations and
articles which was conducted on RME and chosen according to the certain criteria. At this point,
concepts and relationships which would explain the data that was obtained from postgraduate
dissertations and articles were gathered under themes and were interpreted by organizing them

systematically.
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Data Collection and Analysis of the Data

Within the scope of the research, starting from September 2018, postgraduate dissertations
and articles in The National Thesis Center of The Council of Higher Education and ULAKBIM were
surveyed with “realistic mathematics education”, “realistic mathematics teaching” keywords and a
total of 38 dissertations and 17 articles were determined. 5 dissertations which were not open to
access and of which full text could not be accessed were excluded and the research was conducted
with a total of 33 postgraduate dissertations as 7 doctorate dissertations and 26 postgraduate
dissertations. 12 of the articles were excluded since they were produced from postgraduate
dissertations and these dissertations were included in the examination of postgraduate dissertations

sections and the research was conducted with 5 articles.

The relevant sections of each research that was included within the scope of the research were
examined and read in detail and the data were noted on paper. Then the data were reviewed and
reorganized. After the reorganization, categories and codes were created in accordance with the
problems that were discussed within the scope of the research. Each examined research was coded as

R1, R2, R3,....,, R38 and given as this form in the research.
Validity and Reliability

The researches were read, examined and written studiously so that there won’t be any mistake
in the coding that was conducted within the scope of the research. To prevent data loss, postgraduate
dissertations and articles were placed in systematic analysis table according to their publication dates,
purposes, discussed subjects, used research methods, preferred sample groups, data collection tools,
and obtained results. In order to provide coding reliability, the analyses were conducted again after a
month and the compliance of the data was calculated with the formula of Miles & Huberman (1994)
and the coding consistency was determined as 98%. For the validity and reliability studies, the codes
which were created by the researcher were examined by three lecturers who are experts in

mathematics education and the conducted validity and reliability studies were controlled.
Findings:
The Distribution of Researches by Years

The distribution of researches which were discussed within the scope of the research by years

was given in Table 1.



Table 1. Data of the distribution of researches by years
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Year Researches

2006 R38

2007 R16, R33

2008 R5, R20, R27

2010 R1, R2, R4, R23
2011 R13, R30

2012 R3, R7, R9, R32
2013 R6, R12, R19

2014 R17, R22, R25, R31
2015 R10, R15, R21, R24, R26, R28, R37
2016 R14, R29, R35
2017 R8, R11, R34, R36
2018 R18

When the distribution of researches was examined by years, the first research which included

a theoretical explanation of RME was conducted in 2006. It can be observed that researches were

mainly conducted in the years 2010, 2012, 2014 and 2017 and the most in 2015.

The Distribution of Researches According to the Subject Fields

The distribution of the researches which were discussed within the scope of the research

according to their subject fields was given in Table 2.

Table 2. Data of the subject fields of the researches

Learning Fields

Numbers and Operations

Algebra

Numbers and Algebra

Geometry and Measuring

Probability

Subject Fields

Natural Numbers

Fractions

Multiplying and Dividing in
Fractions

Decimals

Percentages and Interest
Multiplying and Dividing with
Integer

Ratio and Proportion
GCD-LCM

Algebraic Expressions
Equilibrium and Equation
Slope

Sets

Derivative

Integral

Logic

Length, Field and Volume
Measuring Liquids and Lengths
Angle

Geometrical Shapes

Conics

Analytical Geometry (Coordinate
system and linear equation)
Probability and Statistics

Researches
R4, R29

R6, R16, R25
R32

R31
R26
R5

R3, R21
R36
R13, R18
R13, R33
R17

R28

R10

R2

R20
R7,R12, R22, R24, R27
R9

R23
R15, R34
R14

R30

R1, R11, R19
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When Table 2 is examined, researches on RME mainly conducted in the learning fields of
Numbers and Operations, Geometry and Measuring and Probability and in the subjects of Probability

and Statistics, Fractions and Length, Measuring Volume and Field, and Algebra.
The Distribution of Researches According to Their Purposes

The distribution of researches according to their purposes within the scope of the research

was given in Table 3.

Table 3. Data of the researches according to their purposes

Purposes Researches
Explanation of basic principles of RME R38
The effect of RME on the success of students R2, R3, R4, R5, R6, R7, R9, R10, R11, R12,

R13, R15, R16, R18, R19, R21, R22, R24,
R25, R26, R27, R28, R29, R32, R33, R34,
R36

Examination of student opinions on RME R4, R7, R19, R20, R24, R26, R27, R28, R33,
R34, R36

Examination of knowledge creation processes in a R1, R14, R17, R23, R30, R31

learning environment which was designed according to

RME

The effect of RME on the attitudes of students towards R4, R5, R7, R13, R18, R21, R22, R25, R26,
mathematics R29, R33, R36
The effect of RME on problem-solving skills R4

The effect of RME on the attitudes of problem-solving R15, R34

The effect of RME on problem-solving strategies R6

The effect of RME on creative thinking skills R10

The effect of RME on the motivation of students R11, R12

The effect of RME on the attitudes of students towards R20

computer

Opinions of teachers towards RME R4, R20, R35, R37
The effect of RME on the self-report of mathematics R29

The effect of RME on the self-efficacy perception of R15, R34
visual mathematics literacy

When Table 3 is examined, it can be observed that a good part of the purposes of researches
was about the effect of RME on the success of students and the effect of RME on the attitudes of
students towards mathematics. In addition to this, it was determined that in researches in which the
effect of RME on the success of students was examined, opinions of students towards RME was
included in the purposes of the research. Furthermore, in the examined researches, it can be observed
that examination of knowledge creation and interpretation processes in a learning environment which

was designed according to RME was included predominantly.
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The Distribution of Researches According to Their Methods

The distribution of researches according to their methods within the scope of the research

was given in Table 4.

Table 4. Data on the methods used in the researches.

Method Researches
Quantitative Experimental Pretest-Posttest Control R2, R5, R7, R11, R12, R13, R16,
Design Group Design R18, R19, R20, R21, 22, R24, R25,
R26, R27, R29, R32, R33
Unbalanced control group ~ R9, R15
model
Qualitative Case study Comprehensive multiple R1, R30
case design
Unspecified R14, R23, R35, R37
Education experiment R17
Design research R31
Unspecified R15, R24, R27
Mixed design  Explanatory design R3, R28
Exploratory sequential design R8
Unspecified R4, R6, R10, R34, R36
Literature R38

compilation

When Table 4 is examined, it can be observed that most of the researches preferred qualitative
research methods and experimental design among quantitative research methods. Additionally, it can
be observed that mixed design was preferred significantly. In the examined researches, it can be
observed that in researches of which experimental design was preferred among quantitative research

methods, pretest-posttest control group experimental design was used.

In researches of which qualitative research methods were included, it can be observed that
case study, education experiment, and design research methods were used in order to reveal the

knowledge creation and interpretation processes of students through RME activities.

In the examined researches, it was stated that in researches of which mixed design was used,
qualitative and quantitative research methods were included together. In the quantitative dimension
of these researches, the experimental design was preferred and in qualitative research dimension, case

researches which included the examination of opinions of students towards RME were included.

In the examinations, it was observed that in some researches, researches which were designed
with qualitative and mixed design in particular, the models of these designs were not stated and it

was only defined that the research was designed with qualitative or mixed design.
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The Distribution of Researches According to Their Sample Groups

The distribution of researches according to their sample group within the scope of the

research were given in Table 5.

Table 5. Data on the sample groups of researches

Sample Group Researches

3rd grade of elementary school ~ R9, R23, R25

4t grade of elementary school = R12, R15, R24, R31, R34

5t grade of secondary school R4, R7, R29

6 grade of secondary school R6, R13, R16, R30, R32

7t grade of secondary school R1, R3, R5, R8, R18, R19, R21, R22, R26, R33
8t grade of secondary school R11, R17, R27, R36

9t grade of high-school R20, R28
11t grade of high-school R14

12t grade of high-school R2, R10
Classroom teachers R35
Prospective classroom R37
teachers

When table 5 is examined, it can be observed that the sample group of examined researches
was mainly comprised of secondary-school and conducted with sixth and seventh-grade students. It
can be observed that the number of samples of elementary school and high-school and researches

which were conducted with teachers and prospective teachers were few.
The Distribution of Researches According to Data Collection Tools

The distribution of researches according to data collection tools within the scope of the

research was given in Table 6.
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Table 6. Data on the data collection tools of the researches

Data Collection Tools Researches

Tests Achievement Test R2, R3, R4, R5, R6, R7, R8, R9, R10, R11,
R12, R13, R15, R16, R18, R19, R20, R21,
R22, R24, R25, R26, R27, R28, R29, R32,

R33, R34, R36
Problem-Solving Ability Test R4
Torrance Creative Thinking Test R10
Scales Attitude towards Mathematics Scale R4, R5, R7, R13, R18, R20, R21, R22, R25,
R26, R29, R33, R36
Attitude towards Solving Mathematical Problems Scale R15, R34
Self-Efficacy Perception of Visual Mathematics Literacy R15, R34
Mathematics Motivation Scale R11, R12
Attitude towards Computer Scale R20
Mathematics Self-Report Inventory R29
Semi-Structured Interview Form R3, R4, R6, R7, R8, R10, R15, R19, R20,
R24, R26, R27, R28, R34, R35, R37
Open-Ended Mathematical Problems (Clinical Interview Questions) R1, R14, R17, R23, R30, R31
Observation Notes R1, R8, R10, R13, R14, R17, R30, R31
Video Records R1, R14, R23, R30, R31
Student Notes R17, R31

When Table 6 is examined, it can be observed that the examined researches mainly included
subject achievement tests, semi-structured interview forms and attitudes towards mathematics scale.
In the researches which were designed experimental, it was observed that subject achievement tests

and semi-structured interview forms were generally developed by the researchers.

In the researches in which the effect of RME on the attitudes of students towards mathematics
were examined, it was observed that the attitudes towards mathematics scales which were developed
by Nazlicigek and Erktin (2002), Kabaca (2006), Onal (2013) and Taglitarla (1998), and notably as the
scales which were developed by Askar (1986), Baykul (1990) in order to measure the attitudes of

students towards mathematics were used.

It was observed that “Mathematics Motivation Scale” which was developed by Dede (2003)
and “Mathematics Self-Report Inventory” which was developed by Akin (2011) were included in the
researches which examined the effects of RME course on students' motivation towards mathematics

lesson was examined.

In addition to these findings, it was determined that in the research which examined the effect
of a lesson conducted with RME on the creative thinking of students, “Torrance Creative Thinking
Test”, in researches which examined the effect of RME on the problem-solving abilities of students,
“Attitude towards Solving Mathematical Problems Scale” which was developed by Ugurluoglu (2008),
in researches which examined the effect of RME on the self-efficacy perception of visual mathematical

literacy, “Self-Efficacy Perception of Visual Mathematical Literacy Scale” which was developed by
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Duran and Bekdemir (2011) and in researches which examined the effect of RME on the attitudes of
students towards computer, “Attitude towards Computer Scale” which was developed by Askar and
Orcan (1987) were included. Among these researches, it was observed that one research which
examined the effect of RME on the problem-solving abilities of students, “Problem-Solving Ability

Test” was developed by the researcher.

In researches which examined the knowledge creation and interpretation processes of
students in a learning environment which was designed according to RME, it was observed that open-
ended mathematical problems related to the subject fields which were developed by the researches
were included and in addition to this data collection tool, researchers used observation notes and

video records as data collection tools.
Results Obtained from the Researches

The results of the examined researches were examined in detail within the scope of the

research and the results regarding RME were given in Table 7.

Table 7. The results that were obtained from the researches

Results Researches
The main principles of RME were explained R38
RME increases the academic achievement of students R2, R3, R4, R5, R6, R7, R8, R10, R11, R12, R13, R15,

R16, R18, R19, R20, R21, R22, R24, R25, R26, R27, R28,
R29, R32, R33, R34

RME does not affect the academic achievement of students R5, R9, R36

RME positively affects the attitudes of students towards mathematics R4, R13, R14, R20, R21, R24, R26, R29, R33

RME does not positively affect the attitudes of students towards R5, R7, R18, R22, R25, R36
mathematics

RME positively affects the motivation of students towards R1,R11, R12, R14, R20, R29, R34
mathematics

RME was effective in the problem-solving abilities of students R4, R15, R34

RME is effective for students to create mathematical concepts R1, R14, R17, R23, R30, R31
With RME, a qualified mathematization process takes place R1, R14, R17, R27, R30, R31, R32
RME increases the permanence of learning R11, R19, R21, R24, R26

RME is effective on the self-efficacy perception of visual mathematical ~R15, R34
literacy of students

RME increases the creative thinking abilities of students R10

RME positively affected the attitudes of students towards computer R20

RME is effective in developing prediction strategies R6

Students expressed positive opinions towards the usage of RME in R3, R4, R7, R10, R13, R15, R19, R24, R26, R27, R2S,
education R33, R36

Students expressed negative opinions towards the usage of RME in R3, R15, R19, R24, R26, R28
education
Teachers have partial knowledge on RME R8, R35

Teachers do not use RME approach in their lessons R8
Teachers/prospective teachers expressed positive opinions about RME R8, R14, R20, R35, R37
Teachers/prospective teachers expressed negative opinions about RME =~ R35, R37
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It was observed that similarities and differences between constructivist approach and RME by
giving the core information of RME were revealed, how it would be included in the context of
education and information about how the development of problem-solving abilities of students would

be supported were included.

Most of the researches that were conducted on RME were experimental researches and in the
results of the researches, it was observed that RME was effective on the success of students. In these
researches, it was concluded that the academic achievement of students who were in experimental
groups of RME activities was higher than the students in control groups. In addition to these findings,
in a limited number of researches (R5, R9, R36) it was concluded that activities that were performed
with RME did not affect the mathematical success of students. When the reason for this finding in
these researches are examined in detail, it was stated that there wasn’t a difference between the
activities in the mathematics curricula in which RME and constructivist approach were adopted with
the teaching of mathematical concepts, the allocated time for the education with RME was insufficient
and students could not adopt RME. In addition to the finding of these researches, in a limited number
of researches which was conducted with experimental design (R11, R19, R21, R24, R26), it was

concluded that RME contributes students to learn mathematical concepts permanently.

According to the findings of the researches (R4, R13, R14, R20, R21, R24, R26, R29, R33), it can
be observed that a lesson conducted with RME positively affects the attitude of students towards
mathematics. In addition to this finding, in the results of some researches (R5, R7, R18, R22, R25, R36),
using RME did not affect the attitudes of students towards mathematics. In the conducted researches,
the reason for this situation was stated as, the researches were conducted in a short period and the

allocated time for the subject field which would be taught with RME was insufficient.

In addition to these findings, in some of the researches, RME had effect (R15, R34) on the
increase of students’ motivations towards mathematics (R1, R11, R12, R14, R20, R29, R34) and
development of self-efficacy perceptions of visual mathematical literacy and prediction strategies (R6)
and it was revealed that RME positively affected the problem-solving abilities (R4, R15, R34), creative

thinking abilities (10) and attitudes of students towards computer (R20).

The limited number of researches (R1, R14, R17, R23, R30, R31) which were conducted with
case research, education experiment and design research designs among qualitative research designs,
focused on how the students create and conceptualize the mathematical concepts and information in a
subject field. When the results of these researches are examined, it was observed that RME was
effective in the creation of mathematical concepts by the students and the predicted mathematization

process took place effectively.
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In the examinations, in researches which was conducted with experimental design and
included education with RME (R3, R4, R7, R10, R13, R15, R19, R24, R26, R27, R28, R33, R36),
interviews were conducted with students in experimental group on what did they think about the
RME-supported education. When the findings of the researches are examined, students expressed
positive (R3, R4, R7, R10, R13, R15, R19, R24, R26, R27, R28, R33, R36) and negative (R3, R15, R19, R24,
R26, R28) opinions for the use of RME in education. When the researches in which students expressed
positive opinions on the education with RME are examined in detail, students stated that they found
RME-supported education as pleasant and enjoyable, they learned the subject permanently instead of
memorizing it, RME supported their active participation to the lesson, their interest in mathematics
increased, group study was more effective for the development of social skills, they understood the
lesson better with RME, they regained their self-confidence in mathematics, they can establish a
connection between real life and mathematics with RME activities and RME increased in-class
discussion. In addition to these findings, when the researches in which students expressed negative
opinions on the education with RME were examined in detail, students stated that they felt
uncomfortable from the group study and the noisy environment in the classroom during the RME

activities.

In addition to these researches, it was observed that there were limited number of researches
which was conducted on teachers (R35) and prospective teachers (R37) regarding RME, in some
researches the opinions of teachers towards the lesson that was conducted with RME were taken (RS,
R20) and only in one research (R8), the approaches (traditional, constructivist and RME) of teachers
that they use in their lessons were revealed by observations before conducting a lesson with RME and
after that the activities with RME was performed. When the results of the researches (R8, R20, R35,
R37) are examined in detail in which the opinions of teachers and prospective teachers regarding RME
practices were examined, they stated that they can use RME in-class environment, relating
mathematics with real life would be positive for students, this situation would increase the success of
students in mathematics and provide the opportunity to develop positive attitudes towards the lesson,
concrete and permanent learning would be provided with RME and teaching would be easier. In the
results of some researches which were conducted with teachers and prospective teachers, they stated
that they did not feel competent in the practice and preparation stages of RME, they may experience a
shortage of time in a lesson conducted with RME and may experience difficulties in creating real-life
problems. In addition to these researches, in a research which was conducted with the observation
method before conducting a lesson with RME (R8) it was stated that teachers had partial knowledge of
RME. In addition to all of these findings, in the limited number of researches (R35, R37), it was

observed that the knowledge of teachers and prospective teachers on RME were examined and their
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opinions on the practice were taken by giving training to teachers on the practice of RME in

mathematics.

Discussion, Conclusion and Suggestions

In this research postgraduate dissertations which were in The National Thesis Center of The
Council of Higher Education and in ULAKBIM and were written on RME were examined and
analyzed in detail according to their publication dates, purposes, discussed subjects, used research
methods, preferred sample groups, data collection tools and obtained results. Accordingly, it was
revealed that in RME based researches, RME based activities were developed in several subjects of
mathematics, but, especially measuring the lengths, measurement of area, probability and statistics,
fractions and algebra subjects were researched more. Considering that the following learning of
students would be affected and misconceptions may emerge in certain mathematical concepts, there
were not any researches in the subjects of operations with natural numbers, data collection and
evaluation, operations with fractions, geometric objects and figures and spatial relations regarding
RME. Accordingly, it is considered that subjects in which students experience difficulties, have
misinformation and misconceptions should be prioritized in researches which would be conducted on

RME.

It was observed that most of the examined researches examined the effect of activities that
were organized according to RME on the success of students and the attitudes of students towards
mathematics. When the researches are examined thoroughly, there were researches which were
conducted with activities that were organized according to RME in different sample groups by
designing with experimental design and in some of these researches, opinions of students regarding
the RME learning process were included. Whereas, considering the basic principles and practice
process of RME, a mathematization process is discussed in which the transition of students from
informal information to formal information was revealed (Hadi, 2002; Treffers, 1987). Accordingly, it
is considered that researches which would reveal the mathematization process of students that they
experienced through RME and would include the information and interpretation processes of
students should come into prominence. In the examinations, it was observed that there were
researches as such by they were limited in number when compared to the general. For this reason, in
the following researches, it is necessary to conduct researches in which the mathematization process

that has importance in RME would be revealed effectively.

It is seen that most of the RME-based researches were conducted on students, but there were a

limited number of researches on teachers and prospective teachers. When the results of these
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researches, which were conducted in limited numbers, are examined, it was revealed that teachers and
prospective teachers struggled in constructing real-life problems, and that they had limited
information regarding RME. Teachers taking the problem-solving abilities of students to the forefront
by supporting students' learning in context while designing education in order to make students gain
inclination, which is stated by Altun (2006) and constantly emphasized recently in many national and
international examination results, is quite important. In this case, in teacher training, it is important to
include researches in which information is given on topics such as contextual problem construction,
integration of mathematics with real life and especially the RME learning approach and applications

towards RME are emphasized.

When the views of students towards the RME learning environment were evaluated in the
examined researches, it was concluded that the students had positive and negative views towards the
classes designed with RME. It was stated that the students formed a positive view towards the subject
of mathematics as the inclusion of RME in the learning-teaching process enables students to study
cooperatively, to associate mathematics with daily life, to actively engage in classes and to discover
mathematical concepts by themselves. It is seen that these findings are in parallel with the basic
principles of RME expressed by many researchers (Fauzan, Slettenhaar & Plomp, 2002; Hadi, 2002;
Irwin, 2001; Julie & Gierdien, 2016) and students' gains as a result of the mathematization process. In
addition, some research findings were obtained showing that students were disturbed by the group
work activities designed in accordance with RME towards courses and by the noise in the classroom
during these activities. With this finding obtained from the studies examined in this direction, it can

be concluded that a course designed towards RME can have positive and negative properties.

When the findings of the research are evaluated as a whole, it is seen that with the inclusion of
RME in teaching mathematics, the purposes and basic philosophies of the mathematics curricula in
Turkey (2018) can be realized, that students can obtain mathematical skills effectively and become
mathematics literate, that their misconceptions towards the concepts in mathematics teaching can be
reduced or prevented, and that the positive attitudes of students towards the subject of mathematics
can be supported. Therefore, in future researches, it is important to include researches in which RME
is emphasized in mathematics teaching and especially researches in which the knowledge creation

and interpretation phases of students in the RME learning process are examined in a wider scale.
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