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Oz

Bu calismanin amaci, yansitici diistinme etkinlikleri ile zenginlestirilmis REACT stratejisi kullanilarak
gergeklestirilen Ogretimin; Ogrencilerin  yansitict distinmelerine olan etkisinin incelenmesidir.
Aragtirma, Istanbul ilinde bir devlet okulunda 6grenim gérmekte olan dgrencilerle 2019 — 2020 Egitim
Ogretim yilnin birinci doneminde gerceklestirilmistir. Arastirmada kontrol ve deney gruplu yar
deneysel desen kullanilmistir. Uygulama aragtirmaci tarafindan “Viicudumuzdaki Sistemler” tinitesine
yonelik sekiz hafta olmak iizere toplamda 28 ders saati seklinde gerceklestirilmistir. Arastirmada veri
toplama araci olarak Yansitic1 Diisiinme Olgegi kullamlmistir. Elde edilen nicel veriler IBM SPSS v22
ile analiz edilmistir. Analiz sonuglarina gore deney grubu dgrencilerinin dntest ve sontest puanlarinda
uygulama sonrasi anlamli bir fark tespit edilmistir. Arastirma sonucunda deney grubu 6grencilerinin
Yansitict Diisiinme Olgegi toplam puanlarinda da artis saglandigi belirlenmistir. Kontrol grubu

dgrencilerinin Yansitic1 Diisiinme Olgegi 6ntest ve sontest puanlarin arasinda bir artis goriilmemistir.
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Giris

Ulkemizde kullamlmakta olan mevcut 2018 Fen Bilimleri Dersi Ogretim Programi;
yapilandirmaci yaklasim ve bu yaklasima paralel olarak arastirma-sorgulama temelli bir sekilde
olusturulmustur (Sara¢ ve Yildirim, 2019). Yapilandirmacilik bilginin, bireye hazir olarak
sunulmasi yerine bireylerin kendi bilgilerini yapilandirmalar1 gerektigini savunmaktadir
(Palmer, 2005; Sherman, 2000). Yapilandirmaci yaklasimda 6grenme yeni bilgiler ve eski
bilgiler arasinda baglant1 kurulmas ile gerceklesir. Ogrencilerin aktif olarak rol almalarini
amaglayan yapilandirmaci yaklasim bircok 6grenme yaklasimi ile egitim ortamlarina
aktarilmaktadir. Fen bilimleri egitiminde, Ogrenciler Ogrendikleri bilgileri giinliik
yasantilarinda uygulayabilmek ve karsilastiklar1 problemleri ¢ozebilmek i¢in edinmektedir
(Suryaningtyas ve Halimah, 2017). Ogrencilerin yaparak yasayarak, deneyim kazanarak ve
bilgileri giinliik yasamla iliskilendirerek dgrenmelerini saglayan Yasam Temelli Ogrenme
Yaklasimi da yapilandirmacilik temel alinarak olusturulmustur (Gilbert, 2006; Lorsbach ve
Tobin, 1992).

Sinif ortaminda en iyi sekilde uygulama yapilabilmesi i¢in fen bilimleri derslerinde
giinliik hayatla iligkili ve gevreyle alakali problemler se¢ilmelidir (Yager, 1984). Bu ortamin
elde edilebilmesi igin iilkemizde son yillarda siklikla tercih edilen Yasam Temelli Ogrenme
Y aklasimi 6n plana ¢ikmaktadir. Yapilan ¢alismalar, standart testlerde basarili olan 6grencilerin
bile oOgrendikleri bilgileri gilinlik yasama aktarma konusunda basarili olamadiklarini
gostermektedir (Yager, 1991). Ogrenciler gercek hayat problemlerini ¢dzmek icin bilgi
arayisina katilmal1 ve fen bilimleri okul disina taginarak Yasam Temelli Ogrenme saglanmal,

bu sayede Fen bilimleri ile giinliik yasam arasinda bag kurulmahdir (Yager, 1984).

Yasam Temelli Ogrenme Yaklasim

Bir toplumun en 6nemli ihtiyaglarindan biri; 6grencilerin okulda 6grendikleri bilgileri giinliik
yasama yansitabilmeleri ve okulda 6grenilen bilgilerin toplum kurallar1 ve giinliik yagsam ile
uyumlu olmasidir (Dewey, 1933). Ogrencilerin giinliik yasam icerisinde karsilarina ¢ikabilecek
bilgileri en ¢ok barindiran ders olan Fen Bilimleri dersi bu agidan ayr1 bir 6neme sahiptir. Fen
Bilimleri dersinde kullanilan yaklagimlar arasinda yer alan Yagam Temelli Ogrenme yaklagimu,
ogrencilerin yaparak yasayarak dgrenmelerini ve giinliik hayat ile Fen Bilimleri dersi arasinda
iliski kurmalarmi1 amaclamaktadir. Yasam Temelli Ogrenme, &grencilerin okulda goérmekte

olduklar1 konular ile giinlilk hayatta gerceklesen olaylar arasinda bag kurmalarim
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saglamaktadir. Ogrencilerin dgrendikleri bilgiler ile yasantilarinda edindikleri deneyimler

arasinda iliski kurmalarmi hedefleyen bir 6grenme yaklasimidir (Cepni ve Ozmen, 2012).

Tirkiye’de Fen Bilimleri dersi 6gretim programi igerisinde bulunan {inite, konu ve
kazanimlar giinliik yasam ihtiyaglarini gidermeye yonelik bir yaklagimi benimsemistir (Celiker
ve Kara, 2020). Fen Bilimleri dersi 6gretim programinda bulunan kazanimlarin hedefi; yapilan
etkinlikler ile 6grencilerin glinlik yasam baglantilari kurmalarina ve Ogrendikleri bilgileri
yasantisal hale getirerek kendilerini gelistirmelerine yardimci olmaktir (MEB, 2018). Yasam
Temelli Ogrenme yaklasiminda Fen Bilimleri egitimi giinliik yasam ile yakindan iliskili bir

sekilde gerceklestirilmektedir.

Ingram (2003) Yasam Temelli Ogrenme yaklasimini; giinliik yasam tecriibeleri ile iliski
kuran ve O6grenme ortaminda bu iliskiler ile ilgili etkinliklerin gerceklestirilmesine imkan
taniyan bir 6grenme yaklagimi olarak tanimlamaktadir. Whitelegg ve Parry (1999) ise Yasam
Temelli Ogrenme yaklasimmi 6grenci, 6gretmen ve kurumlarmin sosyokiiltiirel bir gevre
icerisinde bulunmasi seklinde ifade etmektedir. Yasam Temelli Ogrenme yaklagimi dgretim
ortamma birgok etkinlik ile aktarilabili. REACT stratejisi de Yasam Temelli Ogrenme
yaklagiminin sinif ortamina aktarilmasinda siklikla kullanilan bir 6gretim stratejisidir (Karas ve
Giil, 2019; Ultay, 2012; Ultay ve Alev, 2017a; Ultay ve Alev 2017b; Ultay, Durukan ve Ultay,
2015; Ultay, Ultay ve Donmez Usta, 2018). REACT stratejisi yardimiyla dgrenciler Fen
Bilimleri dersi ile giinliik yasam arasinda iliski kurmaktadir. Giinlik yasam ve Fen Bilimleri
dersi arasinda kurulan iliski yardimiyla 6grenme daha kalic1 ve etkili hale gelmektedir (Ayvaci,
Ultay ve Mert, 2013; Demircioglu, Vural ve Demircioglu, 2012; Ultay, 2017; Ultay, Giingdren
ve Ultay, 2017).

REACT Stratejisi

Yasam Temelli Ogrenme yaklagimi giinliik yasamda yer alan problem durumlari kullanilarak
ogrencilerin bilgiye ihtiya¢ duymalarin1 saglayan ve dgrencilerde 6grenme istegi uyandiran
basarili bir 6grenme ortami olusturmaktadir (Clifford ve Wilson, 2000; Glynn ve Koballa,
2005). Bu yaklasim temel alinarak olusturulan REACT stratejisi ise son yillarda Fen Bilimleri
dersinde siklikla kullanilmaktadir (Aktas, 2013; Ayvact ve Bebek, 2018; Ayvaci, Nas ve Dilber,
2016; Baydere ve Aydin, 2019; Demircioglu, Vural ve Demircioglu, 2012; Geng, Ulugdl ve
Unsal, 2017; Ingram, 2003; Karas, 2019; Karas ve Giil, 2019; Keles, 2019; Keskin, 2017;
Keskin ve Cam, 2019; Kirman Bilgin, 2015; Kirman Bilgin ve Yigit, 2017a; Kirman Bilgin ve
Yigit, 2017b; Kuloglu, 2019; Seving, 2015; Yildirim, 2012). REACT stratejisi; giinliik
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yasamdaki uygulama ve olaylar kaynak gosterilerek, 6grencilerin 6n bilgileri ve deneyimleri
ile iliski kurulmasi sayesinde Ogrenmelerini saglamaktadir (Demircioglu, Vural ve

Demircioglu, 2012; Giil, 2016; Karsli ve Yigit, 2015).

REACT stratejisinin basamaklari iligkilendirme, tecriibe etme, uygulama, isbirligi ve
transfer etme seklindedir (CORD, 1999). iliskilendirme; dgrencilerin sahip olduklari 6n bilgiler
ve deneyimleri arasinda iliski kurduklar1 basamaktir. Tecriibe etme; 0grencilerin yaparak ve
yasayarak ogrendikleri, uygulama ise kullanilacak kavramlarin ortaya konularak 6grenildigi
basamaklardir. Isbirligi basamagi; 6grencilerin baskalar ile iletisim kurduklari, transfer etme
basamagi ise; yeni bir durum karsisinda bilgiyi kullanildiklar1 basamaklardir (CORD, 1999).
REACT stratejisi basamaklar1 sayesinde Ogrenciler yaparak ve yasayarak ogrenme firsati

bulmaktadir ve ezbere 6grenme ortadan kalkmaktadir (Ultay ve Calik, 2011).

REACT stratejisi ile alakali yapilan ¢aligmalar incelendiginde her bir basamagin farkl
etkinlikler kullanilarak gergeklestirildigi goriilmektedir (Ingram, 2003; Degermenci, 2009;
Demircioglu, Vural ve Demircioglu, 2012; Karas, 2019; Keles, 2019; Keskin, 2017; Kuloglu,
2019; Kumas, 2015; Seving, 2015; Ultay, 2012; Ultay, 2014). Ogretmenler REACT stratejisi
dogrultusunda ogretim gerceklestirirken pek ¢ok etkinlik tercih edebilirler. REACT
stratejisinin iliskilendirme basamaginda soru — cevap (Degermenci, 2009; Demircioglu, Vural
ve Demircioglu, 2012; Ingram, 2003; Karasg, 2019; Keles, 2019; Keskin, 2017; Kumas, 2015;
Seving, 2015; Ultay, 2014), okuma pargas1 (Costu, 2009; Karas, 2019; Keles, 2019; Ultay,
2014), hikaye (Aktas, 2013; Degermenci 2009; Demircioglu, Vural ve Demircioglu, 2012;
Keskin, 2017; Seving, 2015; Ultay, 2012), kavramsal degisim metni (Ultay, 2014) ve
animasyon (Ultay, 2014) kullanilabilir. REACT stratejisinin tecriibe etme basamaginda
laboratuvar etkinligi (Degermenci, 2009; Ingram, 2003; Karas, 2019; Ultay, 2012; Ultay, 2014),
tartisma (Ingram, 2003; Seving, 2015), deney (Aktas, 2013; Demircioglu, Vural ve
Demircioglu, 2012; Keles, 2019; Keskin, 2017; Kumas, 2015; Ultay, 2012), projeler (Ultay,
2012), ve problem ¢bézme etkinlikleri (Ultay, 2012) kullanilabilir. REACT stratejisinin
uygulama basamaginda giinliik yasam problemleri (Ingram, 2003), 6rnek uygulamalar (Costu,
2009), tartisma (Degermenci, 2009), problem ¢dzme etkinlikleri (Kumas, 2015; Ultay, 2012;
Ultay, 2014), sanal laboratuvar uygulamalar1 (Kumas, 2015), projeler (Ultay, 2012; Ultay,
2014), laboratuvar etkinlikleri (Ultay, 2012; Ultay, 2014) kullanilabilir. REACT stratejisinin
isbirligi basamaginda grup calismasi (Ingram, 2003; Karas, 2019; Keskin, 2017; Kuloglu, 2019;
Kumas, 2015; Seving, 2015; Ultay, 2012; Ultay, 2014), grup tartismas: (Aktas, 2013; Keles,
2019; Ultay, 2012), arastirma sorular1 (Aktas, 2013), projeler (Ultay, 2014), giinliik hayattan
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verilen gercekci senaryolar (Ultay, 2012; Ultay, 2014) kullamilabilir. REACT stratejisinin
transfer etme basamaginda ise tartisma (Ingram, 2003; Ultay, 2012), ev 6devi (Ingram, 2003;
Ultay, 2012; Ultay, 2014), arastirma (Ultay, 2014; Keles, 2019), giinliik yasam problemleri
(Ultay, 2012, Keskin, 2017), grup tartismas1 (Kumas, 2015), analoji (Kumas, 2015), ¢alisma
yapragl (Ultay, 2014), projeler (Ultay, 2012; Ultay, 2014) kullamlabilir. Ayrica REACT
stratejisinin uygulandig1 6grenme siireglerinde farkli diisiinme becerilerine de yer verilerek
ogrencilerin diisiinme becerileri de gelistirilebilir. Yapilandirmaci yaklagima gore yansitici
diisiinmenin gergeklestirilmesi egitimin temel amaclarindan biridir (Basol ve Evin Gencel,
2013). Bu sebeple yansitict diisinme REACT stratejisi ile kullanilabilecek diistinme

becerilerinden biridir.

Yansitic1 Diisiinme

Fen Bilimleri dersinde birgok yaklasim ve strateji bir arada kullanilmaktadir. Ogrencilerin
istenilen beceri ve yetkinliklere sahip olabilmeleri igin strateji ve yontemler ¢esitlendirilerek
O0grenme ortamlarina aktarilmaktadir. Yansitic1 diisiinme de, 6gretim ortamlarinda siklikla
kullanilan bir diisiinme becerisidir (Branch ve Oberg, 2004; Cengiz ve Karatas, 2016;
Copeland, Birmingham, Cruz ve Lewin, 1993; Tok, 2008; Unver, 2003). Ogrencilerin fen
okuryazari bireyler olmalari ve 21. Yiizyil becerilerine sahip olabilmeleri i¢in oldukga etkili bir
diistinme bicimi olan yansitict diistinme Fen Bilimleri dersinde siklikla kullanilmaktadir
(Cengiz ve Karatas, 2016; Duban ve Yelken, 2010; Kozan, 2007). Yansitici diigsiinmenin
temellerini atan Dewey (1933) tarafindan yansitici diislinme; bir inan¢ ya da bilgiyi, onu
destekleyen ve bir sonraki sonuca ilerletecek olan gerekgeleri aktif, dikkatli ve tutarli bir
bicimde diisiinme olarak tanimlamaktadir. Schon (1983) tarafindan ise yansitici diisiinme,
bireyin yaptigi uygulamayi yakindan incelemesi ve ne yaptigina dair diisiinmesi seklinde ifade

edilmistir.

Yansitic1 diisiinme, 6gretime yonelik sonuclarin degerlendirilmesi, bilgi ve
mantig1 temel alan karar alma siirecidir (Taggart ve Wilson, 1998). Unver (2003)’e gore
yansitici diisiinme; 6grenme ve dgretmede, kullanilan yontem ve diizeye yonelik olumlu ve
olumsuz durumlarin degerlendirilerek ortaya konulmasidir. Yansitici diisiinme becerisine sahip
bireyler karsilastiklar1i problemleri ¢ozebilen ve oOgrendikleri bilgileri farkli durumlara
aktarabilen bireylerdir (Duban ve Yelken, 2010). Ogrencilerin giinliik yasam ve okul arasinda
gerekli olan yansitmayi yapabilmeleri i¢in yansitici diisiinme becerisine sahip olmas1 gereklidir.

Arastirmaya dayali ve sistematik olarak deneyimlerin sorgulanmasi ile baglayan yansitici
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diisiinme siireci; 0grenme ortaminin ve grenme siirecinin géz oniine alinarak, bu siirecle ilgili
etkin bir diisinme ve degerlendirme yapilmasi ile devam etmektedir (Pollard, Anderson,
Maddock, Swaffield, Warin, Warwick, 2008; Taggart ve Wilson, 1998).

Yansitict diisiinen bireyler problem ¢d6zme becerisine sahip, sorumluluk alabilen, acik
goriisgli, glinliik yasamda karsilarina ¢ikan problemlere mantikli ¢éziimler bulabilen kisilerdir
(Dewey, 1933). Bu 6zelliklere sahip bireylerin yetistirilmesi iilkemiz Fen Bilimleri 6gretiminin
ve egitim sisteminin amaclar1 arasinda yer almaktadir (MEB, 2018). Egitimde yansitici
diisiinme; 6gretmenlerin, 6grencilerin ve 6grenme siireclerinin vazgegilmez bir 6gesidir (Tok,
2010). Yansitic1 diigiinme sayesinde ogrenciler edindikleri deneyimler ile ilgili diisiiniir,
yaptiklarinin bilincinde olur ve bu dogrultuda deneyimleri sayesinde &grenirler (Cengiz ve

Karatag, 2016).

Yansitict diisiinme farkli etkinlikler kullanilarak gelistirilebilen bir diistinme becerisidir
(Wilson ve Jan, 1993). Yansitict diisiinme siireclerinde; 6grenme yazisi, yansitict giinliik,
kavram haritalari, soru sorma, kendine soru sorma, 6z degerlendirme, zihin haritalar, tartisma,
gercek yasam problemi sunma, gelisim dosyasi hazirlama, iirlin segki dosyast gibi bir¢ok
diisiinmeyi gelistirici etkinliklere yer verilmektedir (Bagcioglu, 1999; Branch ve Oberg, 2004;
Cengiz ve Karatas, 2016; Copeland, Birmingham, Cruz ve Lewin, 1993; Demiréren ve Kosan,

2009; Kozan, 2007; Tok, 2008; Unver, 2003; Wilson ve Jan, 1993).
flgili Calismalar

Alanyazin incelendiginde, farkli dersler ve farkli 6grenim kademelerine yonelik REACT
stratejisi kullanilarak gerceklestirilen ¢alismalar oldugu goriilmektedir. Ozellikle Fen Bilimleri
dersine yonelik (Aktas, 2013; Ayvact ve Bebek, 2018; Ayvaci, Nas ve Dilber, 2016;
Demircioglu, Vural ve Demircioglu, 2012; Geng, Ulugél ve Unsal, 2017; Ingram, 2003; Karas,
2019; Karas ve Giil, 2019; Keles, 2019; Keskin, 2017; Keskin ve Cam, 2019; Kirman Bilgin,
2015; Kirman Bilgin ve Yigit, 2017a; Kirman Bilgin ve Yigit, 2017b; Kuloglu, 2019; Seving,
2015), Fizik dersine yonelik (Ayvaci, Ultay ve Mert, 2013; Degermenci, 2009; Kumas, 2015;
Saka, 2011; Ultay, 2012; Ultay, 2017; Ultay ve Alev, 2017a; Ultay, Cavus Giingdren ve Ultay,
2017), Kimya dersine yonelik (Demircioglu, Aslan, Acikgoz, Karababa ve Giiven, 2019;
Demircioglu, Asik ve Yilmaz, 2019; Giinter, 2018; Tiitiincii, 2016; Ultay, Durukan ve Ultay,
2015; Ultay, Ultay ve Donmez Usta, 2018; Yigit, 2015), Biyoloji dersine ydnelik (Giil, 2016;
Yalmanci, Giil ve Yalmanci, 2017) REACT stratejisini konu alan ¢alismalar yapilmstir.



H, Aslangiray ve S.U., Gezer/ Pamukkale Universitesi Egitim Fakiiltesi Dergisi, 57, 74-102, 2023 80

Yansitici diisiinme ile ilgili de farkli 6gretim kademelerinde ve derslerde yurt i¢i ve yurt
disinda birgok ¢alisma yapildigr goriilmektedir (Abell, , Bryan ve Anderson,1998; Duban ve
Yelken, 2010; Erginel, 2006; Gelter, 2003; Giiney ve Semerci, 2009; Kitchener, 1984; Kozan,
2007; Sahin, 2009; Wang, ve Lin, 2008; Yesilyurt, 2021; Yumusak, 2017).Viicudumuzdaki
Sistemler iinitesi i¢in yapilan alanyazin taramasi ile de farkli 6grenim seviyelerinde farkli
yontem ve stratejiler kullanilarak yurt i¢i ve yurt disinda birgok ¢aligma yapildig goriilmektedir
(Assaraf, Dodick ve Tripto, 2011; Can ve Pekmez, 2010; Cetinkaya ve Tas, 2018; Mathai ve
Ramadas, 2009; Ormanci, 2010; Patrick ve Tunnicliffe, 2010; Prokop ve Fan¢ovi¢ova, 2006;
Rule ve Furletti, 2004; Sarioglu, Ortaokulu ve Girgin, 2019; Uzun, 2019). Fakat yapilan
caligmalar ele alindiginda “Viicudumuzdaki Sistemler” iinitesi ile ilgili REACT stratejisinin
veya yansitict diistinme etkinlikleri ile zenginlestirilmis REACT stratejisinin kullanildigi, bu
stratejinin {initenin 6greniminde G6grencilerin yansitict diisiinmelerine etkisinin incelendigi

herhangi bir ¢calismaya rastlanmamustir.
Arastirmanin Onemi

REACT stratejisi ile ilgili ¢aligmalar incelendiginde stratejinin uygulanmasi esnasinda bazi
problemler yasandig: stratejinin ve gelistirilmesi gerektigi goriilmektedir (Costu, 2009; Ultay,
2012). Costu (2009), tarafindan yapilan calismada REACT stratejisinde problem yaratan
noktalarin giderilmesi adina acgiklama ve tartisma asamalarinin eklenmesi gerektigi
onerilmektedir. Ultay (2012) tarafindan ise REACT stratejisine agiklama asamasimnin eklenmesi
ve REEACT seklinde olmasi gerektigi dnerilmektedir. Bu dogrultuda Yasam Temelli Ogrenme
yaklasiminin 6grenme ortamlarina aktarilabilmesi ve siniflarda uygulamalarinin yapilabilmesi
icin REACT stratejisi ile yeni modellere de ihtiya¢ duyulmaktadir (Ultay, 2012; Ultay ve Calik,
2011).

Yasam Temelli Ogrenme yaklasimi yasant: tabanlidir. Aym sekilde yansitici diisiinme
de, yasanti tabanli bir diisinme bigimidir (Urhan ve Erdem, 2018). Dolayisiyla yansitict
diisinmenin Yasam Temelli Ogrenme ile iliskili bir diisiinme becerisi oldugu diisiiniilebilir.
Yansitict diistinme etkinliklerinin REACT stratejisi ile kullanilmasinin, REACT stratejisi i¢in
ihtiya¢ duyulan modellere yonelik giiclii bir 6neri olacag: diisiiniilmektedir. Bu dogrultuda
caligmanin amaci, yansitict diisiinme etkinlikleri ile zenginlestirilmis REACT stratejisi
kullanilarak gergeklestirilen Ogretimin; ogrencilerin yansitici diisiinmelerine olan etkisinin
incelenmesi olarak belirlenmistir. Calismanin arastirma sorusu “Ilkdgretim altinci simif Fen

Bilimleri dersinde “Viicudumuzdaki Sistemler’” {initesinde uygulanan yansitict diisiinme
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etkinlikleri ile zenginlestirilmis REACT stratejisinin 6grencilerin yansitict diisiinmelerine etkisi

var midir?” seklindedir.
Yontem

Aragtirmada yansitict diisiinme etkinlikleri ile zenginlestirilmis REACT stratejisinin
Ogrencilerin yansitici diisiinmelerine etkisini incelemek amaciyla nicel arastirma yontemleri
arasinda yer alan yar1 deneysel desen tercih edilmistir. Yar1 deneysel desen kullanilarak yapilan
arastirmalarda deney grubuna ve kontrol grubuna Ontest ve sontest uygulanmaktadir
(Christensen, Johnson ve Turner, 2015; Creswell, 2012). Ontest-sontest kontrol gruplu yar1
deneysel desenlerde bagimsiz degiskenin etkisinde kalan deney grubu ve bagimsiz degiskenin
etkisinde kalmayan kontrol grubu bulunmaktadir (Creswell, 2012; Mills ve Gay, 2016). Yar1
deneysel desende degiskenlerin test edilmesinde, her iki grubun Ontestten sonteste degisim
gbzlemlenen puanlari arasinda anlamli bir fark bulunup bulunmadiginin belirlenmesi amaciyla
karsilastirma yapilir ve bdylece degiskenler arasindaki zamana bagli degisim arastirilir
(Christensen, Johnson ve Turner, 2015). Yar1 deneysel desen ile ger¢eklestirilen arastirmalarda
her iki gruba da 6n ve son testler uygulanmaktadir, fakat yalnizca deney grubuna deneysel
uygulama yapilir (Creswell, 2012). Arastirmada yer alan deney grubuna arastirmaci tarafindan

gelistirilen etkinlikler, kontrol grubuna ise ders kitabinda yer alan etkinlikler uygulanmistir.
Calisma Grubu

Arastirmanin ¢alisma grubunu 2019 — 2020 Egitim Ogretim yili (Eyliil, Ekim ve Kasim
aylarinda olmak {izere) birinci dénem Istanbul’da bir devlet okulunda altinc1 smifta okuyan 67
ogrenci olusturmaktadir. Deney grubu 37 (18 kiz, 19 erkek), kontrol grubu ise 30 (18 kiz, 12

erkek) 6grenciden olugsmustur.
Veri Toplama Araclan
Yansitic1 Diisiinme Olcegi

Arastirmada Ogrencilerin yansitict diislinme diizeylerinin belirlenmesi amaciyla Yansitici
Diisiinme Olgegi (YDO) kullanilmistir. Yansitict Diisinme Olgegi (YDO), 6grencilerin
yansitici diisiinme diizeylerini tespit etmek iizere gecerli ve giivenilir bir 6l¢me aract hazirlamak
amactyla Yildirnm (2012) tarafindan gelistirilmistir. Yansitict Diisiinme Olgegi, gelistiren
arastirmacidan izin alinarak ¢alismada kullanilmistir. Olgek besli likert tipinde hazirlanmistir
ve Olgekte 17 madde bulunmaktadir. Yansitict Diisiinme Olgegi’nin tek faktdrden olustugu
goriilmektedir. Olgegin Cronbach alfa giivenirlik katsayis1 0.86 olarak belirtilmistir (Y1ldirim,
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2012). Olgegin bu arastirmadaki ¢alisma grubu igin Cronbach alfa giivenirlik katsayis1 0.94
olarak tespit edilmistir.

Islem

Aragtirma 2019-2020 egitim 6gretim yil1 birinci donemi Fen Bilimleri dersinde iki farkli altinci
siif subesinde haftada dort saat olacak sekilde sekiz hafta boyunca toplam 28 ders saati olarak
aragtirmaci tarafindan yiiriitiilmiistiir. Deney grubuna arastirmaci tarafindan gelistirilen

etkinlikler, kontrol grubuna ders kitabinda yer alan etkinlikler uygulanmistir.
a) Kontrol Grubu Uygulamasi

Altinct sinif Fen Bilimleri dersi kontrol grubuna “Viicudumuzdaki Sistemler” iinitesi boyunca
ilk hafta dntest ve son hafta sontest uygulamasi olmak {izere toplam sekiz hafta seklinde mevcut

2018 Fen Bilimleri Dersi Ogretim Programi dogrultusunda toplam 28 ders saati uygulanmustir.

Birinci hafta Ogrencilere ders siiresince hangi yontem ve stratejilerden
yararlanilacagina, uygulanacak etkinliklerin neler olduguna ve iinite kapsaminda yer alan
konulara yonelik bilgilendirme yapilmustir. Ontestlerin uygulanmasi ile hafta tamamlanmistir.
Ikinci hafta Destek ve Hareket Sistemi konusuna ydnelik birinci derste konuya giris yapmak
amaciyla giinliik hayatta yapilan bazi davraniglarin resimleri gosterilerek sorular sorulmustur.
Ardindan analoji etkinligi yapilmistir. Sistemi olusturan yapilar soru cevap yapilarak bir tablo
sekline getirilmis ve gdrevlerine dair dgrencilerin tahminlerde bulunmalar istenmistir. ikinci
derste kemikler ile alakali sorular ile derse giris yapilmis ve dgrencilerin kemikler, kikirdak ve
eklemleri taniyabilmeleri amaciyla etkinlik yapilmistir. Ogrencilerden ddev olarak eklemleri
tantyabilmeleri amaciyla ders kitaplarinda yer alan “Atik Maddelerden Iskelet Modeli Yapma”
etkinligini gergeklestirmeleri istenmistir. Uciincii derste dgrenciler olusturduklar1 iskelet
modellerini sinifa sunmuslardir. Sunumun ardindan eklemler ile ilgili bir etkinlik yapilmis ve
li¢ boyutlu video izlenmistir. Dordiincti derste ise dgrencilere kaslar ile ilgili bir etkinlik
yaptirilmistir. Kas cesitlerine yonelik gorseller gosterilmistir. Destek ve Hareket Sistemi
konusuna yonelik degerlendirme etkinlikleri yaptirilmistir. Boylece Destek ve Hareket Sistemi

konusu tamamlanmustir.

Kontrol grubu &grencileri ile diger haftalarda Destek ve Hareket Sistemi konusunda
oldugu gibi mevcut 6gretim programi dogrultusunda soru cevap, tartisma ve ders kitabinda yer

alan etkinlikler yapilarak devam edilmistir.
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b) Deney Grubu Uygulamasi
Ders Planlarimin Hazirlanmasi

Aragtirma “Viicudumuzdaki Sistemler” {initesi lizerinden ylriitiilecegi icin ders planlari
hazirlanirken Milli Egitim Bakanligi (MEB) tarafindan 2018 yilinda yayinlanan Fen Bilimleri
Dersi Ogretim Progran dikkate alimmistir. Bu dogrultuda Destek ve Hareket Sistemi, Sindirim
Sistemi, Dolasim Sistemi, Solunum Sistemi ve Bosaltim Sistemi i¢in toplamda bes adet ders
plan1 hazirlanmistir. Her bir ders plani bir adet REACT stratejisinden olusmaktadir. Her bir ders
planm1 igerisinde o konuya ayrilan ders saatlerine yonelik ayri ayri planlama yapilmstir.
Yansitict diisiinme etkinlikleri REACT stratejisi basamaklarina eklenmistir. Arastirmanin
amaci dogrultusunda REACT stratejisi basamaklar1 olan iliskilendirme, Tecriibe Etme,
Uygulama, Isbirligi ve Transfer Etme basamaklarmna birgok yansitici diisiinme etkinligi
eklenmistir. Asagida Sekil 1’de REACT basamaklarina yonelik eklenmis olan bazi drnek

yansitici diistinme etkinlikleri verilmistir.

iligkileudirme Tecriibe Etme Uvgulama ir_:hil'ligi Transfer Etme

& B 16 = I
O Ogrenme Yazisy O Deney O Modelleme O Modelleme O Sgrenme Yazisi
Akran Akran . I
O Modelleme 0 Degerlendirmesi O Degerlendirmesi O Yansitica Gilntitk

O Rol Yapma
[0 TGA Teknigi

O Yamsitic: Somilar

O Yansiticr Somilbar

O Eol Yapma

O Yansitier Sorular

O Rl Yapma

O Tartisma

Alkran
Degerlendinmesi
Oz Degerlendinme
Gercek Yasam
Problemi Sunma
Kavram Haritasi

Yansitict Somlar

Poster

OO0 000 o O

Gazele

Sekil.1 REACT stratejisi basamaklarinda yer alan yansitict diistinme etkinlikleri
Foylerin Hazirlanmasi

Deney grubuna yapilacak olan uygulama yiiriitiiliirken 6grencilerin dersleri takip edebilmeleri
amaciyla ders planlar1 dogrultusunda foyler hazirlanmigtir. Hazirlanmig olan bes adet ders plant

dikkate alinarak “Viicudumuzdaki Sistemler” {initesi i¢in toplam 24 adet f6y hazirlanmigtir.
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Cahisma Kagitlarimin Hazirlanmasi

Ogrencilerin degerlendirilmesi amaciyla iinite icerisinde yer alan her konuya yonelik ¢alisma
kagitlar1 hazirlanmistir. Calisma kagitlar1 Milli Egitim Bakanligi (MEB)’nin 2018 yilinda
yaymlamis oldugu Fen Bilimleri Dersi Ogretim Programinda her konu igin verilen kazanimlar

ve islenen dersler dogrultusunda hazirlanmistir.
Yansiticl Giinliiklerin Hazirlanmasi

Yansitic1 diisiinme etkinlikleri arasinda yer alan yansitict giinliik (Cengiz ve Karatas, 2016)
Kullanim1 deney grubu 6grencilerine “Viicudumuzdaki Sistemler” {initesi kapsaminda Destek
ve Hareket Sistemi, Sindirim Sistemi, Dolasim Sistemi, Solunum Sistemi ve Bosaltim Sistemi
olmak iizere her konu i¢in ayr1 planlanmistir. Ogrenciler bu planlama dogrultusunda toplamda
bes tane yansitict giinliik hazirlamigtir. Ogrencilerin kendilerine verilen yansitict giinliik
yonergeleri yardimiyla igslenmis olan konuya dair yansitma yapmalar1 hedeflenmistir. Asagida
Sekil 2’de yansitict giinliiklerin olusturulmasi i¢in gerekli noktalarin yer aldig1 yonergeye dair

bir 6rnek verilmistir.

DESTEK VE HAREKET SISTEMI
Yansitiaa Giinliik

Adi Soyadi:
Sevgil1 6grenciler,
Yansitica giinltigiiniize fen bilimleri derslerinde;
-yasadiklarinizi,
-ders siiresince hissettiklerinizi (bir soruya dogru cevap
verdiginiz igin sevindigiz, bir oyunu kaybettiiniz igin
tzilldiigiiniiz, konuyu  anlayamayacagmiz  igin
kaygilandigimz gibi.. )
-diisiincelerinizi,

-arkadaslarinizin diisiincelerinden cikardiginiz
sonuglar,

-nelerin daha farkli olmasini istediginizi,
-ders stiresince gosterdiginiz gelisimi,
-daha ileriye adim atmak icin neler yapabilecegini,

-onerilerinizi ve fikirlerinizi yaziniz.

Sekil 2. Yansitici giinliik yonergesi ornegi
Uygulamanin Yapilmasi

Altinc1 simif Fen Bilimleri dersi deney grubuna yansitict diisiinme etkinlikleri ile
zenginlestirilmis REACT stratejisi ile hazirlanan bes ders plan1 “Viicudumuzdaki Sistemler”
tinitesi boyunca ilk hafta 6ntest ve son hafta sontest uygulamasi olmak iizere toplam sekiz hafta

seklinde toplam 28 ders saatinde uygulanmustir.
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Unite igerisinde sirasiyla Destek ve Hareket Sistemi, Sindirim Sistemi, Dolasim Sistemi
ve Bosaltim Sistemi konular1 yer almaktadir. Her bir sistem i¢in olusturulan ders planlarinda
REACT stratejisi basamaklarina yansitici diisiinmeyi gelistiren etkinlikler eklenmistir. Birinci
hafta 6grencilere uygulamanin islenis sekline dair bilgilendirme yapilmis, yansitici diigiinme ve
Yasam Temelli Ogrenme yaklagimmin Fen Bilimleri dersi ile baglantisina deginilmistir. Ders
islenirken kullanilacak olan yontem ve etkinlikler (yansitict giinlik vb.) 6grencilere
tanitilmistir.  Ardindan Ontest uygulamasi gergeklestirilmistir ve ders bu sekilde
tamamlanmustir. Sekil 3’te deney grubu Destek ve Hareket Sistemi Konusu uygulama stireci

goriilmektedir.

Deney Grubu Destek ve Hareket Sistemi Konusu Uygulama Siireci

Ders REACT Stratejisi Basamaklar: Gerceklestirilen Etkinlikler

1.Ders Iliskilendirme Soru Sorma
Ogrenme Yazist

2 Ders Tecritbe Etme Egitsel Oyun
Yansitict Sorular

3 Ders Uygulama + Is Birlig: Modelleme
Yansitict Sorular

4 Ders Transfer Etme Grup Tartigmasy
Poster Hazirlama
Oz Degerlendirme
Alran Degerlendirmes:
Ogrenme Yazisi
Calisma Kagidy
Yansitict Gunlik

Sekil 3. Deney Grubu Destek ve Hareket Sistemi Konusu Uygulama Siireci

Ikinci haftanin birinci dersinde iliskilendirme basamag: yapilacak sekilde planlanmigtir.
Ogrencilere Destek ve Hareket Sistemi foyii dagitilmistir. Konuya gegis yapilmasi amaciyla
ogrencilere giinliik hayatta karsilagtiklar1 bazi durumlarla alakali sorular yoneltilmistir. Verilen

cevaplar lizerine beyin firtinas1 yapildiktan sonra 6grencilere 6grenme yazisi yazdirilmistir.

1) Asagidaki tabloyu doldurarak cevaplarimzi aciklayiniz. \/
Destek ve Hareket Sistemine dair neler Destek ve Hareket Sistemi Unitesinde neler
biliyorum? ogrenmek istiyorum?

Resim 1. Destek ve Hareket Sistemi ogrenme yazist ornegi



H, Aslangiray ve S.U., Gezer/ Pamukkale Universitesi Egitim Fakiiltesi Dergisi, 57, 74-102, 2023 86

Yukarida Resim 1°de 6grenciler tarafindan cevaplanmis bir 6grenme yazisi Ornegi
goriilmektedir. Ogrenme yazilar1 sayesinde dgrencilerin derse dair &n bilgileri ve beklentileri
ogrenilmistir. Ogrencilerin 6n bilgilerini tespit etmek ve giinliik hayatlarinda karsilastiklart
durumlar ile konu arasinda bag kurmak i¢in 6grencilere belirli sorular yoneltilmistir. Boylece
ogrencilerin konu icerisinde yer alan kavramlara ulagmalar1 saglanarak konuya dair temel
kavramlarin yer aldigi bir tablo, sorulan sorular ve 6grencilerin verdigi cevaplar dogrultusunda

olusturulmustur. Bu sekilde ders tamamlanmuistir.

Ikinci derste tecrilbbe etme basmadiginda bir oyun oynatilmistir. Oyundan sonra
ogrenciler oyuna yonelik foylerinde yer alan yansitici sorular cevaplandirmistir. Ogrenciler
yansitict sorular1 cevapladiktan sonra ders tamamlanmistir. Uciincii derste uygulama ve is
birligi basamaklarinda Ogrencilerden Destek ve Hareket Sistemi konusuna dair model
olusturulmalar1 istenmistir. Ogrenciler gruplara ayrilmistir. Gruplara kas, eklem ve kemik
yapilarindan biri 0gretmen tarafindan atanmis ve gruplar kendilerine sdylenen yapiya dair
model hazirlamigtir. Gruplar olusturduklar1 kemik, kas ve eklem modellerini sinif arkadaslarina
sunmuslardir. Model hazirlama ve sunma kismi tamamlandiktan sonra 6grencilerin yansitma
sorular1 ile model olusturmaya dair yansitma yapmasi saglanmistir. Ogrenciler yansitici sorulari

cevapladiktan sonra ders tamamlanmustir.

Deney grubu Destek ve Hareket Sistemi konusu dordiincii dersinde transfer etme
basamaginda 6grencilerin 6grendiklerini farkli durumlara uygularken bilgilerini kullanmalar:
i¢in Destek ve Hareket Sistemi ile alakali baz1 konular tahtaya yazilmistir. Ogrenciler gruplara
ayrilmis ve konulardan ilgisini ¢eken konuyu belirlemistir. Ogrencilere verilen konuyla alakali
olarak kendi aralarinda konugmalar1 ve bu konuya dair giinliik hayatta karsilastiklar1 durumlari,
problemleri ve ¢dziim dnerilerini belirlemeleri istenmistir. Ogrenciler kendi aralarinda tartisma
yaptiktan sonra kendilerine verilen konuda bir poster hazirlamis ve sinifa sunmusglardir. Posterin
degerlendirilmesi asamasinda daha etkin bir akran degerlendirmesi saglamak icin, gruplara
birer degerlendirme formu verilmistir. Gruplar hem kendi posterlerini hem de diger gruplarin
posterlerini degerlendirmislerdir. Yapilan degerlendirmelerden bazilart sinif ile paylasilmistir.
Ders bitiminde o6grenciler ilk ders cevaplamis olduklart 6grenme yazismin ikinci kismini
cevaplandirmis ve dgrenme yazisini tamamlamislardir. Ogrencilere konuya yonelik olarak ve
degerlendirme amaciyla hazirlanmis olan Destek ve Hareket Sistemi ¢alisma kagidi dagitilmis
ve &dev olarak yapmalar istenmistir. Ogrencilere ders sonunda Destek ve Hareket Sistemi

konusu igerisinde islenen derslere yonelik Yansitict Giinliik tutmalar1 sdylenmistir.
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Resim 2. Yansitici giinliik 6rnegi

Resim 2.’de 6grenciler tarafindan konu sonunda doldurulmus bir yansitici giinliik 6rnegi
verilmistir. Deney grubu 6grencileri ile devam eden diger haftalarda Destek ve Hareket Sistemi
konusunda oldugu gibi yansitici diistinme etkinlikleri REACT stratejisinin basamaklarinda

kullanilarak uygulamalar gergeklestirilmistir.
Veri Analizi

Nicel verilerin analizi “IBM SPSS v22” ile gerceklestirilmistir. Normal dagilim gosterdigi
tespit edilen deney ve kontrol gruplarinin Yansitici Diisiinme Olgegi 6ntest puanlari arasinda
anlamli bir farklilik olup olmadigini belirlemek amaciyla iliskisiz gruplarda kullanilan Iliskisiz
t-testi kullanilmistir. Iliskisiz t-testi, bagimsiz iki Orneklemden elde edilen iki aritmetik
ortalama arasindaki farkin anlamli olup olmadiginin belirlenmesi amaciyla kullanilmaktadir

(Biiyiikoztiirk, 2011).

Yansitict Diistinme Etkinlikleri ile Zenginlestirilmis REACT Stratejisi uygulamalari
gerceklestirilen deney grubuna uygulanan Yansitic1 Diisiinme Olgegi dntest ve sontest puanlari
arasinda istatistiksel agidan anlamli bir farkin bulunup bulunmadiginin belirlenmesi amaciyla
iliskili gruplarda kullanilan Iliskili t-testi kullanilmistir. Kontrol grubuna uygulanan Yansitic
Diisiinme Olgegi dntest ve sontest puanlari arasinda anlamli bir farkin bulunup bulunmadiginin
tespit edilmesi icin de iliskili gruplarda kullanilan Iliskili t-testi kullanilmstir. iliskili t-testi
bagimli iki 6rnekleme ait aritmetik ortalamalar arasindaki farkin anlamli olup olmadiginin
belirlenmesi amaciyla kullanilmaktadir (Biyiikoztiirk, 2011). Elde edilen veriler tablolar

halinde sunulmustur.
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Arastirmada Gegerlik ve Giivenirlik

Arastirma kapsaminda deney grubu ile gerceklestirilen uygulamaya yonelik ders planlari,
Ogrenci fOyleri, calisma yapraklari ve yansitict gilinliikler arastirmaci tarafindan
olusturulmustur. Uygulanacak olan ders planlar1 2018 Fen Bilimleri Dersi Ogretim Programi
dikkate almarak Yasam Temelli Ogrenme yaklasimma uygun bir sekilde REACT stratejisi
kullanarak olusturulmustur. REACT stratejisi basamaklarina uygun sekilde yansitict diisiinme
etkinlikleri ve yasam temelli 6grenmeye dayali etkinlikler eklenmistir. Hazirlanan ders planlari
dogrultusunda dersler kapsaminda 6grencilere dagitilacak olan foyler ve calisma kagitlari
olusturulmustur. Ardindan 6grencilerin her konu bitiminde yansitma yapabilmeleri amaciyla
yansitici giinliikler hazirlanmistir. Kullanilacak olan materyaller i¢in uzman goriisii alinmustir.
Materyaller bir fen bilimleri 6gretmeni ve iKi fen egitimi uzmani olmak tizere toplam ii¢ uzman
tarafindan incelenmis ve gerekli goriilen diizeltmeler yapilarak uygulamaya hazir hale

getirilmistir.
Bulgular

Yar1 deneysel desen seklinde yiiriitiilen aragtirmalarda gruplar yansiz atama ile belirlenmeli ve
iki grup birbirine denk olmalidir. Bu nedenle ¢alismada deney grubu ve kontrol grubunun
ontest-sontest puanlarinin normal dagilima uygun olup olmadiginin belirlenmesi i¢in One-
Sample Kolmogorov Testi yapilmistir. Grup biiytikliigiiniin 30 ve lizerinde olmas1 durumunda
Kolmogorov — Smirnow (K — S) testi, puanlarin normallige uygunlugunu incelemede kullanilir
(Can, 2016). Tablo 1’de deney grubu verilerinin normal dagilima uygun olup olmadigi, Tablo

2’de ise kontrol grubu verilerinin normal dagilima uygun olup olmadig: goriilmektedir.

Tablo 1. Deney grubuna uygulanan testlerin normal dagilima uygunlugunu gésteren veriler

Ontest Yansitic1 Diisiinme Olgegi  Sontest Yansitict Diisiinme Olgegi

N 37 37
Ort. 57.400 67.133
S.S. 16.599 6.106
K.S. (2) 106 132

D 200 195

Tablo 1°de deney grubuna uygulanan Yansitic Diisiinme Olgegi’nin dntest ve sontest

verilerinin Kolmogorov-Smirnov Z degerleri goriilmektedir. Yansitict Diisiinme Olgegi’nin
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anlamlilik (p) degerleri 0.05 diizeyinden biiylik ¢ikmistir. Bu veriler deney grubunda yer alan

ogrencilerin Ontest-sontest verilerinin normal dagilimli oldugunu gostermektedir.

Tablo 2. Kontrol grubuna uygulanan testlerin normal dagilima uygunlugunu gosteren veriler

Ontest Yansitic1 Diisiinme Olgegi  Sontest Yansitic1 Diisiinme Olgegi

N 30 30
ort. 65.633 66.833
S.S. 12.880 8.550
K.S. (2) 111 121

P 200 200

Tablo 2°de kontrol grubuna uygulanan Yansitici Diisiinme Olgegi’nin 6ntest ve sontest
verilerinin Kolmogorov-Smirnov Z degerleri goriilmektedir. Yansitict Diisiinme Olgegi’nin
anlamlilik (p) degerleri 0.05 degerinden biiyiik ¢itkmistir. Bu veriler kontrol grubunda yer alan

ogrencilerin Ontest-sontest verilerinin normal dagilimli oldugunu gostermektedir.

[Ikdgretim altinc1 siif Fen Bilimleri dersinde “Viicudumuzdaki Sistemler” iinitesi
kapsaminda uygulanan yansitici diisiinme etkinlikleri ile zenginlestirilmis REACT stratejisinin
ogrencilerin yansitict diislinmelerine etkisi var midir?” arastirma sorusu i¢in deney grubu
ogrencilerinin ve kontrol grubu ogrencilerinin Yansitict Diisiinme Olgegi Ontest Puanlari

arasindaki iliskisiz t-testi sonuglar1 Tablo 3’te goriilmektedir.

Tablo 3. Deney ve kontrol gruplarimin yansitici diigiinme 6lgegi ontest puanlart arasindaki

iliskisiz t-testi sonuclar

Puan Gruplar N X S.S. SHx t-testi
sd. t p
ONTEST Kontrol 30 65.633 12.880 2.351 65 -1.790 0.78

Deney 37 59.081 16.345 2.687

Tablo 3’e gore, kontrol ve deney grubu 6grencilerinin Ontest puanlar1 arasinda p=.05
diizeyinde istatistiksel agidan anlamli bir farklilik goériilmemektedir [tes= -1.790, p>.05].
Kontrol grubunun Yansitict Diisiinme Olgegi Ontest aritmetik ortalama puam 65.633, deney
grubunun Yansitict Diisiinme Olgegi Ontest aritmetik ortalama puani 59.081°dir. Deney ve
kontrol grubunda yer alan 6grencilerin Ontest puanlar1 arasinda p=.05 diizeyinde istatistiksel

acidan anlamli bir farklilik goriilmemektedir.
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Tablo 4. Deney grubunun yansitici diisiinme olgegi ontest - sontest puanlart arasindaki iliskili

t-testi sonuclar

Grup Puanlar N X S.S. SHx t-testi
sd. t p
DENEY Ontest 37 59.081 16.345 2.687 36 -2.659 .012

Sontest 37 66.270 6.414 1.054

Tablo 4’e gére, deney grubunda yer alan dgrencilerin Yansitici Diisiinme Olgegi dntest
ve sontest puanlari aritmetik ortalamalari arasinda istatistiksel agidan sontest lehine anlamli bir
farklilik tespit edilmistir [tze= -2.659, p <.05]. Deney grubu 6grencilerinin Yansitici Diigiinme
Olgegi 6ntest puanlarinin aritmetik ortalamas1 59.081, sontest puanlarinin aritmetik ortalamasi
66.270° tiir. Deney grubu 6grencilerinin Ontest ve sontest puanlari arasinda p=.05 diizeyinde

istatistiksel agidan anlamli bir farklilik gériilmektedir.

Tablo 5. Kontrol grubunun yansitict diigiinme 6lgegi ontest-sontest puanlar: arasindaki iliskili

t-testi sonuclari

Grup Puanlar N X S.S. SHx t-testi
sd. t p
KONTROL Ontest 30 65.633 12.880 2.351 29 -.603 .551

Sontest 30 66.833 8.550 1.561

Tablo 5°e gore, kontrol grubu dgrencilerinin Yansitici Diisiinme Olgegi dntest ve sontest
puanlar aritmetik ortalamalar1 arasinda istatiksel agidan anlamli bir farklilik olmadig: tespit
edilmistir [tzo= -.603, p >.05]. Kontrol grubu dgrencilerinin Yansitic1 Diisiinme Olgegi dntest
puanlarinin aritmetik ortalamasi 65.633, sontest puanlarinin aritmetik ortalamasi 66.833’tiir.
Kontrol grubu 6grencilerinin ontest ve sontest puanlari arasinda p=.05 diizeyinde istatistiksel

acidan anlaml bir farklilik goriilmemektedir.

Tablo 6. Deney ve kontrol gruplarinin yansitici diisiinme ol¢egi sontest puanlart arasindaki

iliskisiz t-testi sonuclar

Puan Gruplar N X S.S. SHx t-testi

sd. t p
SONTEST Kontrol 30 66.833 8.550 1.561 65 -.308 .759
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Deney 37 66.270 6.414 1.054

Tablo 6’ya gore, kontrol ve deney gruplarmin Yansitict Diisiinme Olgegi sontest
puanlari aritmetik ortalamalar1 arasinda istatistiksel agidan anlamli bir farklilik olmadigi tespit
edilmistir [tes= -.308, p>.05]. Kontrol grubunun sontest aritmetik ortalamasi 66.833, deney
grubunun sontest aritmetik ortalamasi 66.270’tiir. Deney ve kontrol gruplarinin sontest puanlari

arasinda p=.05 diizeyinde istatistiksel agidan anlamli bir farklilik goériilmemektedir.

Tartisma, Sonuc ve Oneriler

[Ikdgretim altinct sif dgrencilerinin Yansitic1 Diisiinme Olgegi puanlari, yansitic diisiinme
etkinlikleri ile zenginlestirilmis REACT stratejisi ile egitim goren deney grubunda artis
gostermistir. Uygulamanin yapildigi deney grubu 6grencilerinin puanlarinin istatistiksel agidan
anlamli olarak arttig1 goriilmiistiir. Bu noktada yapilan uygulamanin deney grubu 6grencilerinin

yansitici diisiinmelerine olumlu etkisi oldugu sonucuna varilabilir.

Kontrol grubu 6grencilerinin ve deney grubunun ontest puanlari arasinda istatistiksel
acidan anlamli fark bulunmamistir. Bu bulgu neticesinde deney grubunun ve kontrol grubunun
uygulama Oncesi yansitici diislinme seviyelerinin birbirine yakin oldugu ve yapilan
uygulamanin etkilerinin karsilastirilmasi yoniinden 6nemli bir avantaj sundugu sdylenebilir
(Ultay, 2012). Deney grubu dgrencilerinin Yansitict Diisiinme Olgegi puanlari incelendiginde
uygulamanin ardindan istatistiksel agidan anlamli bir artis goriilmiistiir. Ogrencilerin 6grenme
ortaminda kazandiklari; 6grenme ortamina getirdigi on bilgilerine ve 6grenme ortaminin
sagladig1 durumlara baglidir (Ayas, 1995). Dolayisiyla uygulamada kullanilan ders planlarinin,
foylerin ve yapilan etkinliklerin deney grubu Ogrencilerinin yansitict diisiinme becerileri

iizerine olumlu etki ettigi diisiiniilebilir.

Kontrol grubu o6grencilerinin Ontest puanlari, uygulamadan 6nce deney grubu
ogrencilerin puanlarindan daha yiiksek bulunmustur. Bu farklilik uygulama sonrasi azalmas,
deney grubu 6grencilerinin yansitici diistinme puanlarinin oldukca arttig1 ve hatta kontrol grubu
ile aradaki acig1 kapattiklar1 tespit edilmistir. Bu bulgu da uygulamanin deney grubu lehine
olumlu etkisini desteklemektedir. Bu durum, yansitici diisiinme etkinlikleri ile zenginlestirilmis
REACT stratejisi ile yapilan 6gretimin yansitict diislinme becerisi lizerine etkili oldugunun bir
gostergesi olarak kabul edilebilir. Kizilkaya ve Askar (2009) tarafindan yapilan arastirma
sonucunda yansitic1 diisinmenin 6grencilerin  6grenme aliskanlarin1 ortaya ¢ikardigi,

karsilastiklar1 problemlere ¢6ziim iiretmelerine yardim ettigi ve iist diizey diisiinme becerilerini
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gelistirdigi belirlenmistir. Tok (2008) tarafindan yapilan calismada ise yansitict diisiinme
becerisi gelisen dgrencilerin kendi 6grenmelerine karst sorumluluklarinin arttigi goriilmiistiir.
Yapilan caligmalarda goriildiigli iizere uygulanan etkinlikler sayesinde yansitic1 diisiinme
becerisi gelisen deney grubu Ogrencilerinin bir¢ok yonden gelisimlerinin desteklendigi

sOylenebilir.

Yansitic diisiinme; 6grencilerin duygu ve diisiincelerini daha rahat ifade edebilmeleri
iizerinde etkilidir. Yansitict diisiinme etkinlikleri 6grencilerin yeni fikirler iiretmesini
desteklemekte ve bununla birlikte kisisel gelisimlerini de olumlu yonde etkilemektedir (Lee,
2005). Tok (2008) tarafindan yapilan ¢alismada yansitici diisiinmenin, 6grencilerin kendi
ogrenimlerini denetlemelerini, sorgulamalarin1 ve degerlendirmelerini gelistirdigi ifade
edilmistir. Cisero (2006), Eichler (2009), Hammond ve Collins (1991) de ¢alismalarinda egitim
stirecinde 0grenme yazilar1 ve yansitici glinliik kullanimi gibi yansitic1 diisiinme etkinlikleri
kullaniminin  §grencilerin duygu ve disiincelerini ifade etmede fayda sagladigini
belirtmislerdir. Yapilan uygulamada “ne hissettikleri”, “ne dgrendikleri”, “uygulama boyunca
neyin olmasini bekledikleri” gibi pek ¢ok yansitici diisiinme sorusu ile karsilasan deney grubu,
bu sorulara cevap verirken biligsel gelisim gostermis ve buna bagli olarak yansitma becerilerini

de gelistirmis olabilirler. Bu durum da uygulama sonundaki puanlarinin artmasina yol agmis

olabilir.

Ogrenciler REACT stratejisinin uygulama ve isgbirligi basamaklarinda sistemlere
yonelik model olusturma etkinlikleri yapmistir. Yapilan etkinlikler igerisinde grup arkadaslar
ile gérev alan 6grencilerin akranlari ile modeller iireterek yansitici diisiinme becerileri gelismis
olabilir. Yansitic1 diisiinme becerisinin artmasinda isbirligine dayali etkinliklerin akademik
basariy1 da artirmada etkili oldugu goriilmektedir (Bas ve Beyhan, 2012). Navarra (2006)
igbirligi basamaginda yapilan etkinliklerin paylasim ve etkilesim kapsaminda 6grenmeyi
sagladigini ifade etmistir. Ogrenciler gordiikleri her bir sistem igin model olusturarak yaparak
ve yasayarak Ogrenme deneyimi kazanmislardir. Bilgilerini akranlar1 ile paylasarak
ogrenmeleri saglanmigtir. Ayrica uygulama boyunca kavram haritasi, 6z-akran degerlendirme,
rol yapma gibi etkinliklere katilan 6grencilerin yansitici diisiinme siiregleri de etkinliklere baglh

olarak gelisim gostermis olabilir.

Gilbert (2006)’a gore 6grencilerin Fen Bilimleri dersinde en ¢ok zorlandigi nokta fen
kavramlar1 ve giinliilk yasamlar1 arasindaki baglantinin kurulmasidir. Calismamizda yansitic

diistinmenin en iyi sekilde gozlemlenebilmesi i¢in 6grencilere gercek yasamdan problemler
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sunulmustur. Bir problem algilandig1 zaman yansitici diigiinme ortaya ¢ikmaktadir (Shermis,
1992). Ogrencilerin gercek yasamdan sunulan problemlere dair fikir iireterek ve ¢dziim bularak
da yansitic1 diistinmelerinin  gelismis olabilecegi diisiiniilmektedir. Yansitict diisiinme
becerisini en iyi gosteren eylemlerden biri de sorgulama yapmaktir (Dewey, 1933). Sorgulama
ogrenciler tarafindan tiretilen veya 6grencilere yoneltilen sorulara cevap aranmasi siireci olarak
ifade edilmektedir (Kizilkaya ve Askar, 2009). Calismamizda 6gretmen tarafindan 6grencilere
siklikla sorular yonelmis ve Ogrencilere birbirlerine soru sorma firsati sunulmustur. Bu
dogrultuda 6grencilerin sorgulama eyleminde bulunarak da yansitict diisiinme becerilerinin

gelisebilecegi diistiniilmektedir.

Ultay (2014) yaptig1 calismada aciklama destekli REACT stratejisinin dgrencilerin
basarisini olumlu yonde etkiledigi sonucuna ulasmistir. Saka (2011) yaptig1 calismada REACT
stratejisi ve bilgisayar destekli 6gretimi bir arada kullandig1 6gretimin 6grencilerin basar1 ve
ilgisini artirdigini, tutumu ise olumlu yonde etkiledigi sonucuna ulagmistir. Gortildiigii tizere
REACT stratejisi pek ¢ok yaklagim ve yontemle bir arada kullanilmistir. Calismamizda da
benzer sekilde REACT stratejisine bir zenginlestirme aract olarak yansitici diisiinme
etkinlikleri eklenmis, literatiirdeki bulgulara benzer sekilde deney grubu Ogrencilerinin
uygulama sonunda yansitic1 diisiinme becerilerinin istatistiksel agidan anlamli sekilde arttig1

gorilmiistiir.

Arastirma sonuglar1 goz oniinde bulunduruldugunda yansitic1 diisiinme etkinlikleri ile
zenginlestirilmis REACT stratejisinin 6grencilerin yansitici diisiinme becerilerini arttirmada
etkili oldugu tespit edilmistir. Arastirma sonucu elde edilen bulgular ve sonuglar dikkate

aliarak su onerilerde bulunulabilir:

° Yansitict  diisiinme etkinlikleri ile zenginlestirilmis REACT stratejisinin
ogrencilerin yansitici diistinme becerilerini arttirmada etkili olmasi sebebiyle Fen Bilimleri
dersinde benzer etkinlikler kullanilarak &grenciler farkli diisiinme becerilerine olan etkisi

incelenebilir.

. Yansitici diisiinme etkinlikleri ile zenginlestirilmis REACT stratejisinin
etkinliginin daha ayrintili bir sekilde incelenebilmesi igin farkli 6grenim seviyelerinde, daha
genis calisma gruplar ile ve daha uzun bir 6grenim gergeklestirilerek benzer ¢alismalar

yapilabilir.
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. Bu arastirma yansitict diisiinme etkinlikleri ile zenginlestirilmis REACT
stratejisinin Ogrencilerin yansitici diisiinme becerilerine etkisi incelenmistir. Daha farkli

degiskenlere olan etkileri incelenebilir.

° Uygulama esnasinda Ogrencilerin derse yonelik ilgilerinin yakindan takip
edilerek 6grencilerin etkinliklere dikkatlerini vermelerinin saglanmasi, 6grencilerin uygulama
stiresince yasadig1 aksakliklarda dersten kopmalarini 6nlemek adina rehberlik edilmesi ve
yapilan etkinlikler sirasinda ogrencilerin grup etkinlikleri igerisinde davraniglarinin

gbzlemlenerek her 6grencinin gérev almasinin saglanmasi 6nerilebilir.

Etik Kurul izin Bilgisi: Bu ¢aliymanin verileri 2019 yilinda toplanmistir.

Yazar Cikar Catismasi Bilgisi: Yazarlar ¢ikar ¢catismasi olmadigint beyan etmektedir.
Yazar Katkisi: Yazarlar makaleye esit katki saglamis olduklarini beyan ederler.
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Introduction
The current 2018 Science Curriculum which is used in our country; was created by
constructivist approach and in parallel with this approach, research-inquiry basis (Sara¢ &
Yildirim, 2019). Constructivism argues that instead of presenting information ready to the
individual, individuals should construct their own knowledge (Palmer, 2005; Sherman, 2000).
In the constructivist approach, learning takes place by establishing a connection between new
knowledge and old knowledge. The constructivist approach, which aims students take active
roles, is transferred to educational environments with many learning approaches. In science
education, students acquire the knowledge that they learn to apply in their daily lives and to

solve the problems they encounter (Suryaningtyas & Halimah, 2017).

The Life-Based Learning Approach, which enables students to learn by doing, gaining
experience and associating information with daily life, was also formed on the basis of
constructivism (Gilbert, 2006; Lorsbach & Tobin, 1992).

In order to make the best practice in science lessons, problems which are related to
daily life and environment should be selected (Yager, 1984). In order to gain this environment,
the Life-Based Learning Approach, which has been frequently preferred in our country in
recent years, comes to the fore. Studies show that even students who are successful in standard
tests are not successful in transferring the information that they learned, to daily life (Yager,
1991). Students should participate in the search for knowledge to solve real-life problems, and
life-based learning should be provided by carrying science out of school to create a link

between science and daily life (YYager, 1984).
Life-Based Learning Approach

One of the most important needs of a society is; students’ ability to reflect the information that
they learned at school to their daily life and compatible the information learned at school with
social rules and daily life (Dewey, 1933). The Science course, which contains the most
information that students can encounter in daily life, has a special importance in this respect.
The Life-Based Learning approach, which is among the approaches used in the Science
course, aims to enable students to learn by doing and to establish a relationship between daily
life and the Science course. Life-Based Learning enables students to make connections
between the subjects they learn at school and the events that take place in daily life. It is a
learning approach that aims to make students establish a relationship between the knowledge

they have learned and the experiences they have gained in their lives (Cepni & Ozmen, 2012).
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The units, subjects and achievements in the Science curriculum in Turkey have

adopted an approach to meet the needs of daily life (Celiker & Kara, 2020). The aim of the
acquisitions in the science curriculum is; to help students establish daily life connections with
the activities carried out and improve themselves by making the information they have
learned, vital (MEB, 2018). In the Life-Based Learning approach, science education is carried

out in a way that is closely related to daily life.

Ingram (2003) defines Life-Based Learning approach as a learning approach that
establishes relationships with daily life experiences and allows the realization of activities
related to these relationships in the learning environment. Whitelegg and Parry (1999)
describe the Life-Based Learning approach as the presence of students, teachers and
institutions in a sociocultural environment. The Life-Based Learning approach can be
transferred to the teaching environment by many activities. The REACT strategy is also a
teaching strategy that is frequently used in transferring the Life-Based Learning approach to
the classroom environment (Karas & Giil, 2019; Ultay, 2012; Ultay & Alev, 2017a; Ultay &
Alev 2017b; Ultay, Durukan & Ultay, 2015; Ultay, Ultay & Dénmez Usta, 2018). With the
help of the REACT strategy, students establish a relationship between the Science course and
daily life. With the help of the relationship established between daily life and Science course,
learning becomes more permanent and effective (Ayvaci, Ultay & Mert, 2013; Demircioglu,

Vural & Demircioglu, 2012; Ultay, 2017; Ultay, Giingéren & Ultay, 2017).
REACT Strategy

The Life Based Learning approach creates a successful learning environment that enables
students to need information and arouses the desire to learn by using problem situations in
daily life (Clifford & Wilson, 2000; Glynn & Koballa, 2005). The REACT strategy, based on
this approach, has been used frequently in Science lessons in recent years (Aktas, 2013;
Ayvact & Bebek, 2018; Ayvact, Nas & Dilber, 2016; Baydere & Aydin, 2019; Demircioglu,
Vural & Demircioglu, 2012; Geng, Ulugdl & Unsal, 2017; Ingram, 2003; Karas, 2019; Karas
& Giil, 2019; Keles, 2019; Keskin, 2017; Keskin & Cam, 2019; Kirman Bilgin, 2015; Kirman
Bilgin & Yigit, 2017a; Kirman Bilgin & Yigit, 2017b; Kuloglu, 2019; Seving, 2015; Yildirim,
2012). REACT strategy enables students to learn through establishing relationships with their
prior knowledge and experiences, by citing practices and events in daily life (Demircioglu,

Vural & Demircioglu, 2012; Giil, 2016; Karsh & Yigit, 2015).

The steps of the REACT strategy are relating, experiencing, applying, cooperating and
transferring (CORD, 1999). Relating is the step where students establish a relationship
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between their prior knowledge and their experiences. Experiencing is the step that students

learn by doing and application is also the step in which the concepts which will be used, are
learned by putting forward. Collaborating step is where students communicate with others and
transferring step is where they use information in the face of a new situation (CORD, 1999).
By the steps of the REACT strategy, students have the opportunity to learn by doing and rote
learning is eliminated (Ultay & Calik, 2011).

When the studies related to the REACT strategy are examined, it is seen that each step
is carried out by using different activities (Ingram, 2003; Degermenci, 2009; Demircioglu,
Vural & Demircioglu, 2012; Karas, 2019; Keles, 2019; Keskin, 2017; Kuloglu, 2019; Kumas,
2015; Seving, 2015; Ultay, 2012; Ultay, 2014). Teachers can choose many activities while
teaching in line with the REACT strategy. In the Relating step of the REACT strategy;
question and answer (Degirmenci, 2009; Demircioglu, Vural & Demircioglu, 2012; Ingram,
2003; Karas, 2019; Keles, 2019; Keskin, 2017; Kumas, 2015; Seving, 2015; Ultay, 2014),
reading passage (Costu, 2009; Karas, 2019; Keles, 2019; Ultay, 2014), story (Aktas, 2013;
Degermenci 2009; Demircioglu, Vural & Demircioglu, 2012; Keskin, 2017; Seving, 2015;
Ultay, 2012), conceptual change text (Ultay, 2014) and animation (Ultay, 2014) can be used.
In the Experiencing step of the REACT strategy; laboratory activity (Degirmenci, 2009;
Ingram, 2003; Karas, 2019; Ultay, 2012; Ultay, 2014), discussion (Ingram, 2003; Seving,
2015), experiment (Aktas, 2013; Demircioglu, Vural & Demircioglu, 2012; Keles, 2019;
Keskin, 2017; Kumas, 2015; Ultay, 2012), projects (Ultay, 2012) and problem-solving
activities (Ultay, 2012) can be used. In the Application step of REACT; daily life problems
(Ingram, 2003), sample applications (Costu, 2009), discussion (Degirmenci, 2009), problem
solving activities (Kumas, 2015; Ultay, 2012; Ultay, 2014), online laboratory applications
(Kumas, 2015), projects (Ultay, 2012; Ultay, 2014), laboratory activities (Ultay, 2012; Ultay,
2014) can be used. In the Cooperating step of the REACT strategy group work (Ingram, 2003;
Karas, 2019; Keskin, 2017; Kuloglu, 2019; Kumas, 2015; Seving, 2015; Ultay, 2012; Ultay,
2014), group discussion (Aktas, 2013; Keles, 2019); Ultay, 2012), research questions (Aktas,
2013), projects (Ultay, 2014), realistic scenarios from daily life (Ultay, 2012; Ultay, 2014)can
be used. In the Transfering step of the REACT strategy, discussion (Ingram, 2003; Ultay,
2012), homework (Ingram, 2003; Ultay, 2012; Ultay, 2014), research (Ultay, 2014; Keles,
2019), daily life problems (Ultay, 2012, Keskin, 2017), group discussion (Kumas, 2015),
analogy (Kumas, 2015), worksheets (Ultay, 2014), projects (Ultay, 2012; Ultay, 2014)can be

used. In addition, students' thinking skills can be improved by including different thinking
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skills in the learning processes where the REACT strategy is applied. According to the

constructivist approach, realizing reflective thinking is one of the main aims of education
(Basol & Evin Gencel, 2013). For this reason, reflective thinking is one of the thinking skills
that can be used with the REACT strategy.

Reflective Thinking

Many approaches and strategies are used together in the Science course. Strategies and
methods are diversifying and transfering to learning environments so that students can have
the desired skills and competencies. Reflective thinking is also a thinking skill that is
frequently used in teaching environments (Branch & Oberg, 2004; Cengiz & Karatas, 2016;
Copel &, Birmingham, Cruz & Lewin, 1993; Tok, 2008; Unver, 2003). Reflective thinking,
which is a very effective way of thinking, is frequently used in Science classes so that students
can be science literate individuals and can have 21st-century skills (Cengiz & Karatag, 2016;
Duban & Yelken, 2010; Kozan, 2007). By Dewey (1933) who laid the foundations of
reflective thinking; defines reflective thinking as an active, careful and consistent thinking on
reasons that support and advance to the next result of a belief or knowledge. Also Schon
(1983) defines reflective thinking as the individual's close examination of his practice and

thinking about what he is doing.

Reflective thinking is a process of evaluation of the results for teaching and decision-
making process based on knowledge and logic (Taggart & Wilson, 1998). According to Unver
(2003), reflective thinking reveals the positive and negative situations regarding the method
and level used in learning and teaching. Individuals with reflective thinking skills are the
individuals who can solve the problems they encounter and transfer the information they have
learned in different situations (Duban & Yelken, 2010). Students must have reflective thinking
skills to make the necessary reflection between daily life and school. The reflective thinking
process which starts with research-based and systematic questioning of experiences, continues
with an effective thinking and evaluation about this process, taking into account the learning
environment and the learning process (Pollard, Anderson, Maddock, Swaffield, Warin &
Warwick, 2008; Taggart & Wilson, 1998).

Reflective thinking individuals are the people who have problem-solving skills, can
take responsibility, are open-minded, and can find logical solutions to the problems they
encounter in daily life (Dewey, 1933). Raising individuals with these characteristics is among
the aims of our country's science education and education system (MEB, 2018). Reflective

thinking in education; is an indispensable element of teachers, students and learning processes
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(Tok, 2010). By to reflective thinking, students think about their experiences, become aware

of what they do, and learn through their experiences in this direction (Cengiz & Karatas,

2016).

Reflective thinking is a thinking skill that can be developed using different activities
(Wilson & Jan, 1993). In reflective thinking processes there are many thinking-enhancing
activities such as learning writing, reflective diary, concept maps, asking questions, asking
questions to self, self-evaluation, mind maps, discussion, presenting real-life problems,
preparing a development file and a product selection file (Bagcioglu, 1999; Branch et al.
Oberg, 2004; Cengiz & Karatag, 2016; Copel &, Birmingham, Cruz & Lewin, 1993;
Demirdren & Kosan, 2009; Kozan, 2007; Tok, 2008; Unver, 2003; Wilson & Jan, 1993).

Related Studies

When the literature is examined, it is seen that there are studies conducted using the REACT
strategy for different courses and different learning levels. Especially for the Science lesson
(Aktas, 2013; Ayvact & Bebek, 2018; Ayvaci, Nas & Dilber, 2016; Demircioglu, Vural &
Demircioglu, 2012; Geng, Ulugdl & Unsal, 2017; Ingram, 2003; Karas, 2019; Karas & Giil,
2019; Keles, 2019; Keskin, 2017; Keskin & Cam, 2019; Kirman Bilgin, 2015; Kirman Bilgin
& Yigit, 2017a; Kirman Bilgin & Yigit, 2017b; Kuloglu, 2019; Seving, 2015), for Physics
lesson (Ayvaci, Ultay, & Mert, 2013; Degermenci, 2009; Kumas, 2015; Saka, 2011; Ultay,
2012; Ultay, 2017; Ultay & Alev, 2017a; Ultay, Cavus Giingéren & Ultay, 2017), for
Chemistry lesson (Demircioglu, Aslan, A¢ikgdz, Karababa & Giiven, 2019; Demircioglu,
Asik & Yilmaz, 2019; Giinter, 2018; Tiitiincii, 2016; Ultay, Durukan & Ultay, 2015; Ultay,
Ultay & Donmez Usta, 2018; Yigit, 2015), for Biology lesson (Giil, 2016; Yalmanci, Giil &
Yalmanci, 2017) studies on the REACT strategy have been carried out.

It is also seen that there are many studies on reflective thinking in different teaching
levels and courses in Turkey and abroad (Abell, Bryan & Anderson, 1998; Duban & Yelken,
2010; Erginel, 2006; Gelter, 2003; Giiney & Semerci, 2009; Kitchener; 1984; Kozan, 2007,
Sahin, 2009; Wang & Lin, 2008; Yesilyurt, 2021; Yumusak, 2017). With the literature review
conducted for the Systems in Our Body unit, it is seen that many studies have been carried out
in the country and abroad by using different methods and strategies at different education
levels. (Assaraf, Dodick, & Tripto, 2011; Can & Pekmez, 2010; Cetinkaya & Tas, 2018;
Mathai & Ramadas, 2009; Ormanci, 2010; Patrick & Tunnicliffe, 2010; Prokop &
Fanéoviéova, 2006; Rule & Furletti, 2004; Sarioglu, Secondary School & Girgin, 2019; Uzun,

2019). However, considering the studies conducted, no study was found in which the REACT
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strategy related to the "Systems in Our Body" unit or the REACT strategy enriched with

reflective thinking activities was used, and the effect of this strategy on students' reflective

thinking in the learning of the unit was examined.
Importance of Research

When the studies on the REACT strategy are examined, it is seen that there are some problems
during the implementation of the strategy and the strategy needs to be developed (Costu, 2009;
Ultay, 2012). In the study conducted by Costu (2009), it is suggested that explanation and
discussion stages should be added to eliminate the problematic points in the REACT strategy.
It is suggested by Ultay (2012) that the explanation phase should be added to the REACT
strategy and it should be in the form of REEACT. In this direction, new models are needed
with the REACT strategy to transfer the Life-Based Learning approach to learning
environments and to make its applications in classrooms (Ultay, 2012; Ultay & Calik, 2011).

The Life-Based Learning approach is experience-based. Likewise, reflective thinking
IS an experience-based way of thinking (Urhan & Erdem, 2018). Therefore, it can be thought
that reflective thinking is a thinking skill related to Life-Based Learning. It is thought that the
use of reflective thinking activities with the REACT strategy will be a strong recommendation
for the models needed for the REACT strategy. In this direction, the aim of the study is
determined as the examination of the effect of teaching carried out using the REACT strategy
enriched with reflective thinking activities’ on students' reflective thinking. The research
question of the study is that; “Does the REACT strategy enriched with reflective thinking
activities applied in the "Systems in Our Body" unit in the sixth grade Science lesson of

primary education have an effect on students' reflective thinking?”
Method

In the research, a quasi-experimental design, which is among the quantitative research
methods, was preferred in order to examine the effect of the REACT strategy enriched with
reflective thinking activities on students' reflective thinking. In studies using quasi-
experimental design, pretest and posttest are applied to the experimental group and the control
group (Christensen, Johnson & Turner, 2015; Creswell, 2012). In quasi-experimental designs
with pretest-posttest control group, there is an experimental group that is under the influence
of the independent variable and a control group that is not under the influence of the
independent variable (Creswell, 2012; Mills & Gay, 2016). In testing the variables in the

quasi-experimental design, a comparison is made in order to determine whether there is a
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significant difference between the scores of both groups that change from the pretest to the

posttest and by the way change between the variables dependenting time is investigated.
(Christensen, Johnson & Turner, 2015). In studies conducted with quasi-experimental design,
pretests and posttests apply to both groups, but the experimental application is made only to
the experimental group (Creswell, 2012). In the research, the activities developed by the
researcher were applied to the experimental group and the activities in the textbook were

applied to the control group.
Participants

The research study group consists of 67 students studying in the sixth grade of a public school
in Istanbul in the first semester of the 2019-2020 academic year (in September, October and
November). The experimental group consisted of 37 (18 girls, 19 boys) and the control group
consisted of 30 (18 girls, 12 boys).

Instruments
Reflective Thinking Scale

In the study, the Reflective Thinking Scale was used to determine the reflective thinking levels
of the students. The Reflective Thinking Scale was developed by Yildirim (2012) to prepare
a valid and reliable measurement tool to determine the reflective thinking levels of students.
The Reflective Thinking Scale was used in the study with the permission of the researcher
who developed it. The scale was prepared in a five-point Likert type and there are 17 items
on the scale. It is seen that the Reflective Thinking Scale consists of a single factor. The
Cronbach alpha reliability coefficient of the scale was stated as 0.86 (Yildirim, 2012). The
Cronbach alpha reliability coefficient of the scale for the study group in this study was found
as 0.94.

In the study, the Reflective Thinking Scale was used to determine the reflective
thinking levels of the students. The Reflective Thinking Scale was developed by Yildirim
(2012) to prepare a valid and reliable measurement tool to determine the reflective thinking
levels of students. The Reflective Thinking Scale was used in the study with the permission
of the researcher who developed it. The scale was prepared in a five-point Likert type and
there are 17 items on the scale. It is seen that the Reflective Thinking Scale consists of a single
factor. The Cronbach alpha reliability coefficient of the scale was stated as 0.86 (Yildirim,
2012). The Cronbach alpha reliability coefficient of the scale for the study group in this study

was found as 0.94.
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Application

The research was carried out the research for a total of 28 lessons for eight weeks, four hours
a week, in two different sixth grade classes in the first semester of the 2019-2020 academic
year. The activities developed by the researcher were applied to the experimental group, and

the activities included in the textbook were applied to the control group.
a) Control Group Application

To control group, a total of 28 lesson hours were applied in the sixth grade Science lesson, in
line with the current 2018 Science Course Curriculum, in the form of a total of eight weeks,
including the pretest in the first week and the posttest in the last week, during the unit "Systems

in Our Body".

In the first week, the students were informed about which methods and strategies will
be used during the lesson, what are the activities going to be applied and the subjects within
the scope of the unit. The week was completed with the application of the pre-tests. In the
second week’s first lesson some questions were asked by showing pictures of some behaviors
in daily life to make introduction on the subject of Support and Movement System. Then, an
analogy activity was done. The structures that make up the system were made into a table by
making questions and answers, and the students were asked to make predictions about their
tasks. The second lesson was started with questions about bones and an activity was carried
out for the students to recognize bones, cartilage, and joints. As homework, students were

asked to perform the activity "Making a Skeleton Model from

Waste Materials" in the textbooks to recognize the joints. In the third lesson, the
students presented the skeleton models they created for the class. After the presentation, an
activity about the joints was held and a three-dimensional video was watched. In the fourth
lesson, students were given an activity about muscles. Images of muscle types were shown.
Evaluation activities were conducted on the subject of the Support and Movement System.

Thus, the subject of Support and Movement System has been completed.

In the other weeks, with the control group students, questions and answers,
discussions, and activities in the textbook were carried out in line with the current curriculum,

as the case with the Support and Movement System.
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b) Experimental Group Application

Preparation of Lesson Plans

In order to the research was conducted on the "Systems in Our Body" unit, while preparing
the lesson plans the Science Curriculum published by the Ministry of National Education
(MEB) in 2018 was taken into account. In this direction, a total of five lesson plans have been
prepared for the Support and Movement System, Digestive System, Circulatory System,
Respiratory System and Excretory System. Each lesson plan consists of one REACT strategy.
Within each lesson plan, separate planning was made for the lesson hours allocated to that
subject. Reflective thinking activities were added to the REACT strategy steps. In line with
the purpose of the research, many reflective thinking activities were added to Relating,
Experiencing, Applying, Cooperating, and Transferring steps which are the steps of REACT
strategy. Below in Figure 1, some sample reflective thinking activities which were added to
the REACT steps.

Relating Experiencing Applying Cooperating Transferring
& IS [§ IS [& |
Learning . : . Learning
O Writing O Experiment O Modelling O Modelling O Writing
O Modelling [0 Peer Review O Peer Review O Reflective Diary
, Reflective Reflective ) .
O Role Play . O Questions Questions O Discussion
POE Technic
. O Role Play O Role Play O Peer Review
0 [li]'j‘edlct— N
Observe- . Using Metaphor e Tt
Explain) USE‘IE MEF‘P:]_D" and [magination 0 Self Ew-latmn
g Reflective and Imagination O Eyfspentmg Real-
Questions ife Problems
O Concept Maps
o Reflective
Questions
O Poster

O Newspaper

Using Metaphor
and Imagination

Figure.l Reflective thinking activities in the REACT strategy steps
Preparation of Leaflets

While the application was being carried out to the experimental group, leaflets were prepared
in line with the lesson plans to make students following the lessons. Taking into account to
the prepared five lesson plans, a total of 24 leaflets were prepared for the unit "Systems in Our
Body".

Preparation of Working Papers

To evaluate the students, worksheets were prepared for each subject in the unit. The

worksheets were prepared in line with the achievements given for each subject of Science
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Curriculum published by the Ministry of National Education (MEB) in 2018 and the lessons

taught.
Preparing Reflective Diaries

The use of the reflective diary (Cengiz & Karatas, 2016), which is among the reflective
thinking activities, was planned separately for each subject, including the Support and
Movement System, Digestive System, Circulatory System, Respiratory System and Excretory
System within the scope of the "Systems in Our Body" unit for the experimental group
students. With this planning, the students prepared a total of five reflective diaries. By the help
of the reflective diary instructions given to the students, it is aimed that they reflect on the
subject that has been studied. Below in Figure 2, an example was given for the instruction,
which included the necessary points for the creation of the reflective diaries.

SUPPORT and MOTION SYSTEM __;"'""-L
. i .
Reflective Diary L b
- e
Name and Surname: -'d_l;.;;I
Dear students 3 -
In science lessons, vou can add to your reflective diary; =
-what you've been through

- what you felt during the lesson (like glad vou answered a question correctly, sad because you lost a
game, worned about not beang able to understand the subject, ete.).

-your thoughts

The conclusions vou draw from vour friends' thoughts;

-what vou want to be different,

- your progress dunmng the lesson,

What you can do to step forward,

- your suggestions and wdeas.

Figure 2. Example of reflective diary directive
Making the Application

Five lesson plans prepared with the reflective thinking activities enriched REACT strategy,
were applied to the sixth grade Science lesson experimental group during the unit "Systems
in Our Body", in a total of 28 lesson hours, in a total of eight weeks, including the pretest in

the first week and the posttest in the last week.

Within the unit, there are Support and Movement System, Digestive System,
Circulatory System and Excretory System, respectively. In the lesson plans created for each
system, activities that develop reflective thinking were added to the steps of the REACT
strategy. In the first week, the students were informed about the way the application was

handled, and the connection between reflective thinking and the Life-Based Learning
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. The methods and activities (reflective diary,

etc.) to be used during the lesson were introduced to the students. Then, the pre-test application

was carried out and the lesson was completed

in this way. Figure 3 shows the experimental

group Support and Movement System Subject implementation process.

Experimental Group Support And Movement System Subject Implementation Process

Lesson REACT Strategy Steps Activities

1st Lesson Relating Asking Questions
Learning Writing

2nd Lesson Experiencing Educational Game
Reflective Questions

3rd Lesson Applyving + Cooperating Modelling
Reflective Questions

4th Lesson Transferring Group Discussion

Poster Making
Self-Evaluation
Peer Review
Learning Writing
Worksheet

Reflective Diary

Figure 3. Experimental group support and movement system subject implementation

process

It was planned in the first lesson for the

second week, the relating step would be done.

Support and Movement System leaflet was distributed to students. To transition to the subject,

questions about some situations they encounter in daily life were asked to the students. After

brainstorming on the answers given, a learning

writing was written by the students.

Destek ve Hareket Sistemi tinitesinde neler
ogrenmek istiyorum?

[ [/ lLiatnd ) =
bl Dol R/ a7 e

|

da

Ao

1) Asagidaki tabloyu doldurarak cevaplarinizi agiklayiniz. \/
Destek ve Hareket Sistemine dair neler i
biliyorum? ;
e d—— — +

|
Kemiller 12d e NI SV A
: i
d trap € \
Ellemler ol 4
ic 14 vz e ,
bulun v/ he /4

1) Explain your answers by filling in the table below.

What do I know about the Suppert and
Movement system?

What do I want to learn in the Support and
Movement unit?

Its bones allow the meat in our body to stand
upright. Joints are located on bones, facilitating
our movement.

What forms do bones take when broken or
cracked, how theyars damaged.

Picture 1. Example of support and movement system learning letter
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Picture 1 shows an example of a learning writing answered by the students. By the

learning writing, the student’s prior knowledge and expectations about the course were
learned. Certain questions were asked to the students to determine their prior knowledge and
to establish a connection between the situations they encounter in their daily lives and the
subject. By this way, by enabling the students to reach the concepts in the subject, a table
containing the basic concepts of the subject was created in line with the questions asked and

the answers given by the students. In this way, the lesson was completed.

In the second lesson, a game was played for experiencing step. After the game, the
students answered the reflective questions in their leaflets about the game. After the students
answered the reflective questions, the lesson was completed. In the third lesson students were
asked to create a model for the Support and Movement System topic in the applying and
cooperating steps. Students were divided into groups. One of the muscle, joint and bone
structures was assigned to the groups by the teacher and the groups prepared a model for the
structure they were told. The groups presented their bone, muscle and joint models to their
classmates. After the model preparation and presentation part was completed, the students
were allowed to reflect on model building with reflection questions. After the students

answered the reflective questions, the lesson was completed.

In the fourth lesson some topics related to the Support and Movement System were
written on the board so that the students could use their knowledge while applying what they
learned in different situations in the transfering step. Students were divided into groups and
determined the topic that interested them. The students were asked to talk among themselves
about the given topic and to identify the situations, problems and solutions they encounter in
daily life on this topic. After the students discussed among themselves, they prepared a poster
on the given topic and presented it to the class. To provide a more effective peer evaluation
during the evaluation of the poster, an evaluation form was given to each group. The groups
evaluated both their posters and the posters of other groups. The evaluations were shared with
the class. At the end of the lesson, the students answered the second part of the learning writing
they answered in the first lesson and completed it. The Support and Movement System
worksheet, which was prepared for the subject and evaluation purposes, was distributed to the
students and they were asked to do it as homework. At the end of the lesson, the students were

told to keep a Reflective Diary for the lessons covered in the Support and Movement System.
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(I love science lesson. That's why it's so nice to study in this way. The game was also very
good. It made me understand the lesson better. | wanted to have more places to do and more
pages in the file we studied in the 1st lesson. My progress during the course was very good.
Because | understood the lesson better this way. According to me, my opinion and suggestion
is that I would like the game we played in the 2nd lesson to be more difficult.)

Picture 2. Example of a reflective diary

An example of a reflective diary filled by the students at the end of the topic is given
in Picture 2. In the following weeks with the experimental group students, reflective thinking
activities were used in the steps of the REACT strategy, as with the case with the Support and

Movement System.
Data Analysis

The analysis of quantitative data was carried out with “IBM SPSS v22”. To determine whether
there was a significant difference between the Reflective Thinking Scale pre-test scores of the
experimental and control groups, which were found to be normally distributed, the Unrelated
t-test was used. The unrelated t-test is used to determine whether the difference between two
arithmetic means obtained from two independent samples is significant or not (Biiyiikoztiirk,

2011).

To determine whether there is a statistically significant difference between the
Reflective Thinking Scale pretest and posttest scores applied to the experimental group the
Paired samples t-test used in the related groups was used. To determine whether there is a
significant difference between the Reflective Thinking Scale pretest and posttest scores

applied to the control group, the Related t-test used in the related groups was also used. The
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related t-test is used to determine whether the difference between the arithmetic means of two

dependent samples is significant or not (Biiylikoztiirk, 2011). The data obtained are presented

in tables.
Validity and Reliability in Research

The researcher created lesson plans, student leaflets, worksheets, and reflective diaries for the
application carried out by the experimental group within the research scope. The lesson plans
to be implemented were created by using the REACT strategy by the Life-Based Learning
approach, taking into account the 2018 Science Curriculum. Reflective thinking activities and
activities based on life-based learning were added to convenient steps of the REACT strategy.
In line with the prepared lesson plans, leaflets and worksheets to be distributed to the students
within the scope of the lessons were created. Then, reflective diaries were prepared so that
students could reflect at the end of each topic. Expert opinions were taken for the materials
used in the application. The materials were examined by a total of three experts, one science
teacher and two science education experts, and made ready for application by making

necessary corrections.

In semi-experimental pattern studies, groups should be determined by unbiased
assignment and the two groups should be equivalent to each other. For this reason, the One-
Sample Kolmogorov Test was used to determine whether the pretest-posttest scores of the
experimental group and the control group were in accordance with the normal distribution. In
case the group size is 30 and above, Kolmogorov — Smirnow (K — S) test is used to examine
the conformity of the scores to normality (Can, 2016). Table 1 shows whether the data of the
experimental group is suitable for normal distribution, and Table 2 shows whether the data of

the control group is suitable for normal distribution.

Table 1. Data showing the conformity of the tests applied to the experimental group to the

normal distribution

Pretest Reflective Thinking Scale Posttest Reflective Thinking Scale

N 37 37
Mean 57.400 67.133
sd 16.599 6.106
K.S. (2) 106 132

p 200 195
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In Table 1, Kolmogorov-Smirnov Z values of the pretest and posttest data of the

Reflective Thinking Scale applied to the experimental group are shown. The significance (p)
values of the Reflective Thinking Scale were greater than 0.05. These data show that the

pretest-posttest data of the students in the experimental group are normally distributed.

Table 2. Data showing the conformity of the tests applied to the control group to the normal

distribution
Pretest Reflective Thinking Scale Posttest Reflective Thinking Scale
N 30 30
Mean 65.633 66.833
Sd 12.880 8.550
K.S. (2) 111 121
p 200 200

Table 2 shows the Kolmogorov-Smirnov Z values of the pretest and posttest data of
the Reflective Thinking Scale applied to the control group. The significance (p) values of the
Reflective Thinking Scale were greater than 0.05. These data show that the pretest-posttest

data of the students in the control group are normally distributed.

Table 3 shows the Independent Samples t-test results between the experimental group's
and control group students’ Reflective Thinking Scale Pretest Scores for the research question
“Does the REACT strategy enriched with reflective thinking activities implemented in the
"Systems in Our Body" unit in the sixth grade Science lesson of primary education affect

students' reflective thinking?”

Table 3. Independent Samples t-test results between the reflective thinking scale pretest scores

of the experimental and control groups

Score Groups N Mean sd se t-test
daf t p
Pretest Control 30 65.633 12.880 2.351 65 -1.790 0.78

Experimental 37 59.081 16.345 2.687

According to Table 3, there is no statistically significant difference at the p=.05 level

between the pretest scores of the control and experimental group students [tes= -1.790, p>.05].
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The Reflective Thinking Scale pretest arithmetic mean score of the control group was 65,633,

and the Reflective Thinking Scale pretest arithmetic mean score of the experimental group
was 59,081. There is no statistically significant difference at the p=.05 level between the
pretest scores of the students in the experimental and control groups.

Table 4. Paired Samples t-test results between the reflective thinking scale pretest and posttest

scores of the experimental group

Group Score N  Mean sd se t-test
daf t p
Experimental Pretest 37 59.081 16.345 2.687 36 -2.659 .012
Posttest 37 66.270 6.414 1.054

According to Table 4, a statistically significant difference was found between the
arithmetic mean scores of the Reflective Thinking Scale pretest and posttest scores of the
students in the experimental group in favor of the posttest [tzs= -2.659, p <.05]. The arithmetic
mean of the Reflective Thinking Scale pretest scores of the experimental group students was
59.081, and the arithmetic mean of the posttest scores was 66.270. There is a statistically
significant difference at the p=.05 levels between the pretest and posttest scores of the

experimental group students.

Table 5. Paired Samples t- test results between the reflective thinking scale pretest and

posttest scores of the control group

Group Score N  Mean sd se t-test
daf t p
Control Pretest 30 65.633 12.880 2.351 29 -603 .551
Posttest 30 66.833 8.550 1.561

According to Table 5, it was determined that there was no statistically significant
difference between the arithmetic means of the Reflective Thinking Scale pretest and posttest
scores of the control group students [t9= -.603, p >.05]. The arithmetic mean of the Reflective
Thinking Scale pretest scores of the control group students was 65,633, and the arithmetic
mean of the posttest scores was 66,833. There is no statistically significant difference at the

p=.05 level between the pretest and posttest scores of the control group students.
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Table 6. Independent Samples t-test results between the reflective thinking scale posttest
scores of the experimental and control groups

Score Groups N  Mean sd se t-test
df t p
Posttest Control 30 66.833 8.550 1.561 65 -308 .759

Experimental 37 66.270 6.414 1.054

According to Table 6, there was no statistically significant difference between the
arithmetic means of the Reflective Thinking Scale Posttest scores of the control and
experimental groups [tes= -.308, p>.05]. The posttest arithmetic mean of the control group
was 66,833, and the posttest arithmetic mean of the experimental group was 66,270. There is
no statistically significant difference at the p=.05 level between the posttest scores of the
experimental and control groups.

Discussion, Conclusion and Recommendations

The Reflective Thinking Scale scores of primary school sixth-grade students increased in the
experimental group who were trained with the REACT strategy enriched with reflective
thinking activities. It was observed that the scores of the students in the experimental group,
in which the application was made, increased statistically significantly. At this point, it can be
concluded that the application has a positive effect on the reflective thinking of the

experimental group of students.

There was no statistically significant difference between the pre-test scores for the
control group and the experimental group. As a result of this finding, it can be said that the
reflective thinking levels of the experimental group and the control group before the
application were close to each other and it offered a significant advantage in terms of
comparing the effects of the application (Ultay, 2012). When the Reflective Thinking Scale
scores of the experimental group students were examined, a statistically significant increase
was observed after the application. What students gain in the learning environment; depends
on the prior knowledge that it brings to the learning environment and the situations provided
by the learning environment (Ayas, 1995). Therefore, it can be thought that the lesson plans,
leaflets and activities used in practice have a positive effect on the reflective thinking skills of

the experimental group students.



92 H. Aslangiray, & S.U. Gezer / Pamukkale University Journal of Education, 57, 74-102, 2023
The pretest scores of the control group students were higher than the scores of the

experimental group students before the application. It was determined that this difference
decreased after the application, the reflective thinking scores of the experimental group
students increased considerably and even closed the gap with the control group. This finding
also supports the positive effect of the application in favor of the experimental group. This
situation can be accepted as an indication of teaching with the REACT strategy enriched with
reflective thinking activities is effective for reflective thinking skills. As a result of the
research conducted by Kizilkaya and Askar (2009), it was determined that reflective thinking
reveals the learning habits of students, helps them produce solutions to the problems they
encounter, and improves their high-level thinking skills. In the study conducted by Tok
(2008), it was observed that students who developed reflective thinking skills, increased their
responsibilities towards their own learning. As seen in the studies, it can be said that the
development of the experimental group students, whose reflective thinking skills are

improved, is supported in many ways by the activities implemented.

Reflective thinking; is effective on students' abilities to express their feelings and thoughts
more easily. Reflective thinking activities support students to produce new ideas and also
positively affect their personal development (Lee, 2005). In the study conducted by Tok
(2008), it was stated that reflective thinking improves students' self-monitoring, questioning
and evaluation of their learning. Cisero (2006), Eichler (2009), Hammond and Collins (1991)
also stated in their studies that the use of reflective thinking activities such as learning writings
and reflective diary use during the education process is beneficial in expressing students'
feelings and thoughts. The experimental group, faced with many reflective thinking questions
such as "what they felt”, "what they learned"”, "what they expected to happen during the
practice™ during the practice, may have shown cognitive development while answering these
questions and may have improved their reflection skills accordingly. This may have led to an

increase in the scores at the end of the application.

Students did model building activities for the systems in the applying and cooperating steps
of the REACT strategy. Students who took part in the activities with their group friends may
have developed reflective thinking skills by producing models with their peers. It is seen that
collaborative activities are effective in increasing reflective thinking skills and increasing
academic success (Bas & Beyhan, 2012). Navarra (2006) stated that the activities carried out
in the cooperating step provide learning within the scope of sharing and interaction. Students

gained learning experience by doing and living by creating models for each system that they
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learned. They were provided to learn by sharing their knowledge with their peers. In addition

throughout the application students' reflective thinking processes who participated in activities
such as concept maps, self-peer evaluation and role playing the may have developed

depending on the activities.

According to Gilbert (2006), the most difficult point for students in the Science lesson
is to establish the connection between science concepts and their daily lives. In our study, real-
life problems were presented to the students to observe reflective thinking in the best way.
Reflective thinking occurs when a problem is perceived (Shermis, 1992). It is thought that
students' reflective thinking may be developed by generating ideas and finding solutions to
real-life problems. One of the best actions that demonstrate reflective thinking is inquiry
(Dewey, 1933). Inquiry is expressed as the process of seeking answers to questions produced
by or directed to students (Kizilkaya & Askar, 2009). In our study, the teacher frequently
asked questions to the students and the students were allowed to ask questions each other. In

this direction, it is thought that students' reflective thinking skills can be developed by inquiry.

Ultay (2014) concluded in his study that the explanation supported REACT strategy
positively affects students' success. Saka (2011) concluded in his study that the REACT
strategy and computer supported instruction together increase the success and interest of the
students, affect their attitude positively. As can be seen, the REACT strategy has been used
together with many approaches and methods. Similarly, reflective thinking activities were
added to the REACT strategy as an enrichment tool in our study, and it was observed that the
reflective thinking skills of the experimental group students increased statistically

significantly at the end of the application, similar to the findings in the literature.

Considering the research results, it has been determined that the REACT strategy enriched
with reflective thinking activities is effective in increasing students' reflective thinking skills.
Considering the findings and results obtained as a result of the research, the following

suggestions can be made:

* Since the REACT strategy enriched with reflective thinking activities is effective in
increasing students' reflective thinking skills, the effect on students' different thinking skills

can be examined by using similar activities in the Science course.

* To examine the effectiveness of the REACT strategy enriched with reflective thinking
activities in more detail, similar studies can be conducted at different learning levels, with

larger study groups and by carrying out a longer study.
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* In this study, the effect of REACT strategy enriched with reflective thinking activities on

students' reflective thinking skills was examined. The effects on other variables can be

examined.

It can be suggested to ensure that students pay attention to the activities by closely
monitoring their interest in the lesson during the application, to guide the students to prevent
them from breaking away from the lesson during the practice, and to ensure that each student
takes part in the group activities by observing the behaviors of the students during the

activities.
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