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REACT Temelli Okul Dis1 Etkinliklerin 5. Simif insan ve Cevre Unitesine Yansimalari
Giilsiin KARSLI Murat KURT?

MAKALE BiLGILERI 0z

Okul dis1 6grenme ortamlarinin REACT gibi planli 6gretim stratejileriyle biitiinlestirildigi
DOI- 10.29299/kefad. 1818524 uygulama Ornekleri sinirhidir. Bu ¢alismada, REACT stratejisine dayali okul dis1 6grenme
etkinliklerinin 5. suuf “Insan ve Cevre” iinitesinde dgrencilerin akademik basari, cevre
davranisi ve ¢oziim iiretme becerilerine yansimalari eylem arastirmasiyla incelenmistir.
Aragtirma, 2020-2021 egitim Ogretim yilinda Agr ilindeki bir ortaokulda yiiriitiilmistiir.
Uygulama grubunda (n = 26) REACT stratejisiyle okul dis1 ortamlarda ii¢ eylem plani
uygulanirken, karsilastirma grubunda (n = 30) MEB 2018 6gretim programina gore ders
islenmistir. On test-son test ve karsilastirma grubu gibi nicel bilesenler, eylem arastirmasinin
merkezindeki siireci iyilestirmeye hizmet eden birer veri ¢esitlemesi bilesenleri olarak tasarima
dahil edilmigtir. Nicel veriler basart testi ve ¢evre davranisi 6lgegiyle, nitel veriler ise miilakat,
ogrenci giinliikleri ve arastirmaci notlariyla toplanmistir. Nicel analizler sonucunda uygulama
Gonderi m Tarihi: ~ 06.11.2025 grubunun akademik basar1 ve ¢evre davranist son test puanlarinda karsilagtirma grubuna goére
Diizeltme Tarihi: 01.04.2026  anlaml farklilik (p < .05) elde edilmistir. Nitel bulgular, 6grencilerin okul dis1 etkinliklerden
Kabul Tarihi: 30092026  duydugu memnuniyet, gevreye yonelik olumlu davranis degisimi, biyomimikri temelli yaratict
fikirler gelistirme becerisi ve is birligi i¢inde ¢aligma deneyimlerini ortaya koymustur. REACT
stratejisi, okul dis1 6grenme ortamlar1 ve biyomimikriyi birlikte kapsayan bu ¢ok bilesenli
stirecin 6grenme deneyimlerini olumlu yonde destekledigi degerlendirilebilir. Bu dogrultuda,
fen egitiminde okul dig1 6grenme ortamlarinin REACT gibi planl stratejilerle kullanilmasi ve
yayginlastirilmas1 6nerilmistir.

Anahtar Kelimeler: Okul dig1 6grenme, REACT stratejisi, eylem arastirmasi, biyomimikri,
Fen Egitimi.
Atif Bilgisi: Karsl, G., ve Kurt, M. (2026). REACT Temelli Okul Dis1 Etkinliklerin 5. Sinif Insan ve Cevre Unitesine Yansimalari,
Ahi Evran Universitesi Kirsehir Egitim Fakiiltesi Dergisi, 27(3), 1655-1694. 10.29299/kefad.1818524

Giris
Gilinlimiizde egitim, okul siniflariyla sinirli bir siire¢ olmaktan ¢ikmig, dgrencilerin giinliik yasamlarina ve
cevrelerine de yayilan bir yapiya doniismiistiir. Okul dis1 6grenme ortamlari, 6grencilerin dogal ¢evrelerini

kesfetmelerine, deneyimlemelerine ve 6grenmelerine olanak tanirken ayni zamanda biyomimikri gibi yenilikei
konular1 da kesfetmelerini tesvik eder.

Baglam temelli 6grenme yaklasiminin sinif i¢i ve dig1 uygulamalarina yonelik somut bir yol haritasi sunan
REACT stratejisi, 0grencinin bilgiyi aktif olarak yapilandirmasin ve deneyimlerle anlamlandirmasim esas alir
(Crawford, 2001). Giincel arastirmalar da REACT stratejisinin akademik basar1, glinliik hayatla iligkilendirme
ve motivasyon gibi dgrenme ¢iktilar1 lizerinde olumlu etkilerini ortaya koymaktadir (Erdogan ve Uluginar
Sagir, 2024; Yal¢in ve Demirhan, 2025).

Bu yoniiyle REACT stratejisi, Kolb'lin (1984) deneyimsel 6grenme dongiisii ile dogrudan iliskilidir; okul dis1
O0grenme ortamlari, bu dongiiniin Gzellikle “somut deneyim” ve “aktif deneyimleme” asamalarini
gergeklestirmek icin ideal baglamlar sunar (Kolb, 1984). Ancak okul dis1 6grenme ortamlarinin genellikle hem
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ogrenciler hem de 6gretmenler tarafindan yalmzca eglence veya gezi amaciyla ziyaret edilen yerler olarak
algilanmasi, bu alanlarin dgretim amagh olarak yeterince etkili kullanilmamasina sebep olmaktadir (Oner,
2015). Bu durum, okul dist 6grenme ortamlarinin REACT gibi planli bir 6gretim stratejisiyle
biitiinlestirilmesini ve bu biitiinlesmeyi somut uygulama ornekleriyle ortaya koymay gerekli kilmaktadir.

Literatiirde sergiler, seralar, parklar ve bahgeler gibi farkli okul dis1 6grenme alanlarinin 6grencilerin akademik
basarilarina, bilimsel siire¢ becerilerine, bilimsel tutumlarina ve fen-teknoloji-toplum-gevre iligkisine yonelik
gorisleri iizerinde olumlu etkiler yarattigi (Bozdogan ve Yalcin, 2006; Tiirkmen, 2018) ve bu ortamlarda ele
alman konularin sistematik stratejiler aracilifiyla aktarilmasinin &grenme siirecinin niteligini artirdigi
(Bozdogan, 2012) ortaya konmustur. Bununla birlikte, mevcut ¢aligmalarin biiyiik 6l¢iide “olumlu etki”
diizeyinde kalmasi, REACT gibi planli bir stratejinin bu ortamlarda nasil ise kosulacagina dair uygulama
orneklerinin sinirhl oldugunu gostermektedir. Ayrica baglam temelli 6grenme yaklasimmin kavramlarin
yeterince yapilandirilmadigi durumlarda 6grencilerin yeni baglamlarda anlam kurmakta zorlanmasina yol
acabildigi, okul dis1 6grenme ortamlarinin ise bu sinirliligi agsmada 6nemli bir potansiyele sahip oldugu
bilinmektedir (Karsli, 2019; Saglam vd., 2012).

REACT stratejisi kullanilarak tasarlanan etkinlikler, 6grencilerin 6zellikle gevreyle ilgili iinitelerdeki konulari
gercek yasam baglamlarina tagimalarina ve ¢evre sorunlarina duyarlilik gelistirmelerine olanak tanimaktadir.
Dogadan esinlenme ve dogadan Ogrenme felsefesine dayanan biyomimikrinin, baglamsal 6grenmede
kullanildiginda etkili bir yaklagim olabilecegi diisiiniilmektedir. Biyomimikrinin egitimde kullanimina yonelik
ornekler sinirli olmakla birlikte, son yillarda bu alana yonelik ilginin arttig1 ve ortaokul 6grencilerinin
biyomimikri farkindaligini 6l¢meye yonelik ¢alismalarin yapildigi goriilmektedir (Hocaoglu vd., 2025). Soyut
kavramlar1 somutlagtirmaya ihtiyag duyan 5. sinif 6grencileri igin biyomimikri etkinlikleri, dogadaki canlilar
gozlemleyerek miihendislik tasarim siireglerine giris yapmalarina olanak tanir.

“Insan ve Cevre” {initesi, ogrencilerin cevrelerinde dogrudan gozlemleyebilecegi canlilarla etkilesime
gectikleri, dolayisiyla biyomimikri temelli etkinlikler i¢in dogal bir baglam sundugu igin bu ¢alisma i¢in uygun
gOrilmistir. Bu ¢alisma kapsaminda yapilan literatiir taramasinda, okul dig1 6grenme, REACT stratejisi ve
biyomimikriyi ayn1 tasarimda birlestiren baska bir ¢alismaya rastlanmamustir. Dolayisiyla literatiirdeki temel
bosluk, okul dist 6grenme ortamlarinin REACT gibi planli bir 6gretim stratejisiyle biitiinlestirildigi, ayn1
zamanda biyomimikri gibi yenilik¢i bir yaklasimi da iceren uygulama drneklerinin bulunmamasidir. Ozellikle
5. siuf “Insan ve Cevre” iinitesi baglaminda, bu iic dgenin (okul dist 6grenme + REACT stratejisi +
biyomimikri) bir arada kullanildig1 ve siirecin eylem arastirmasiyla derinlemesine incelendigi bir ¢aligmaya
rastlanmamuistir. Bu bosluk, mevcut arastirmanin temel hareket noktasini olusturmaktadir.

REACT stratejisinin “tecriibe etme” basamagi, okul dis1 6grenme ortamlarinin sagladigi somut deneyimlerle
iligkilendirilebilir. Biyomimikri ise dogadaki canlilarin gozlemlenmesi, 6zelliklerinin analiz edilmesi ve insan
yapimi sorunlara uyarlanmasi yoluyla REACT stratejisinin “transfer etme” basamagiyla ortlisen bir siireg
sunmaktadir. Bu ii¢ bilesenin bir arada kullanilmasi, Kolb'in (1984) deneyimsel 6grenme dongiisii
cergevesinde her birinin islevsel olarak birbirini destekledigi kuramsal agidan anlamli bir tasarim olarak
degerlendirilebilir. Okul dis1 ortam somut deneyimi saglarken, REACT bu deneyimi yapilandirmakta;
biyomimikri ise gozlemi ¢o6zliim iiretimine doniistiirme siirecini destekleyebilecek bir arag¢ olarak islev
gormektedir.

Bu calismada ele alinan 5. siif “Insan ve Cevre” iinitesi, giinliik yasamla dogrudan iliskili ¢evre, biyogesitlilik,
ekosistem, geri doniisiim, insan-gevre iliskisi, dogal kaynaklar ve c¢evresel sorunlar gibi kavramlari
icermektedir. S6z konusu kavramlar, 5. Simif Fen Bilimleri Dersi Ogretim Programi'nda (MEB, 2018) ¢evre
bilinci gelistirmeyi destekleyen kazamimlar kapsaminda yer almaktadir. Ornegin iinitedeki “biyogesitlilik”
kavrami REACT’in {liskilendirme ve Tecriibe Etme basamaklariyla botanik bahgesinde; “cevre kirliligi”
Uygulama basamagiyla aritma tesisinde; “yikic1 doga olaylar1” ise Is birligi ve Transfer basamaklariyla AFAD
merkezinde daha etkili islenebilecek pedagojik bir uygunluk géstermektedir.

Bu baglamda arastirmanin amaci; REACT stratejisi dogrultusunda planlanan etkinliklerin okul dis1 ortamlarda
uygulanma siirecini eylem arastirmasi odaginda derinlemesine incelemek; 6grencilerin akademik basarilari,
cevreye yonelik davraniglari ve ¢oziim iiretme becerileri iizerindeki yansimalarini ise bu siire¢ analizi
cergevesinde ele almaktir. Bu genel amag¢ dogrultusunda, ¢alismanin temel problemi “REACT stratejisi
kapsaminda gelistirilen etkinliklerin okul dis1 6grenme ortamlarinda uygulanmasi 5. sinif insan ve Cevre
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iinitesinin 6gretim siirecine nasil yansimaktadir?” seklinde belirlenmis ve asagidaki alt problemlere yanit
aranmigtir:

1. REACT stratejisine dayali okul dis1 6grenme etkinliklerinin 6grencilerin akademik basarilarina ve
cevre sorunlarina yonelik davraniglari tizerindeki yansimalari nasildir?

2. Ogrencilerin okul dis1 6grenme ortamlarinda REACT stratejisiyle gerceklestirilen etkinliklere iliskin
deneyimleri ve bu siirecin ¢evre sorunlarina ¢oziim iiretme becerilerine katkisi nasildir?

3. Uygulama siirecine iligkin 6grenci ve 6gretmen goriisleri ile karsilagilan sorunlar ve ¢6ziim Onerileri
nelerdir?

Yontem
Arastirma Modeli / Desen

Bu calisma, okul dis1 6grenme siirecinin uygulama ortaminda derinlemesine incelenmesini ve siiregteki
aksakliklarin giderilerek iyilestirilmesini amaglayan eylem arastirmasi deseni ile yiiriitiilmiistiir. Eylem
arastirmalari, aragtirmacinin bir uygulama siirecini planlayarak uyguladigi ve elde edilen sonuglara gore siireci
gelistirmeyi amagladig (Mills, 2011); planlama, uygulama, gelistirme ve degerlendirmeyi i¢eren dongiisel bir
yapiya sahip calismalardir (Ozpinar ve Aydogan Yenmez, 2019). Arastirmacinin ayni1 zamanda uygulayici
Ogretmen olmasi ve siirecte ortaya g¢ikan sorunlara miidahale edilmesinin zorunlu goriilmesi nedeniyle
uygulama/karsilikli is birligi/tartisma odakli eylem arastirma tiirii tercih edilmistir.

Eylem arastirmasinin dongiisel yapisi geregi bu calismada asil odak etki 6lgmek degil siireci anlamak ve
tyilestirmektir (Mills, 2011). Karsilastirma grubu ve 6n test-son test gibi nicel bilesenler, eylem arastirmasi
spiralinin degerlendirme asamasinda ise kosulan veri ¢esitleme araglari olarak tasarlanmis; nitel bulgulara bir
referans noktasi sunmakla birlikte miidahalenin istatistiksel etkisini kanitlama oOnceligi tasgimamaktadir
(Fettahlioglu, 2012; Phillips ve Carr, 2010).

Cahsma Grubu

Aragtirmanin katilimeilari, 2020-2021 egitim-6gretim yilinda Agn ilindeki bir ortaokulda 6grenim goren 5.
sinif 6grencilerinden olusmaktadir. Calismada, eylem planlarinin uygulandigi 26 kisilik uygulama grubu ile
nicel veri ¢esitlemesi kapsaminda karsilagtirmali bir referans noktasi saglamak amaciyla ¢alismaya dahil edilen
30 kisilik bir karsilagtirma grubu yer almistir. Katilimeilarin belirlenmesinde, arastirmaciya zaman, ulagim ve
uygulama kolaylig1 saglayan uygun 6rekleme yontemi tercih edilmistir (Canbazoglu Bilici, 2019). Eylem
arastirmasi siirecine derinlik kazandirmak ve farkli bakis agilarin1 yansitmak amaciyla, uygulama grubundan
maksimum ¢esitlilik drneklemesi (Yildirim ve Simsek, 2018) dogrultusunda akademik basar diizeylerine goére
(Gst, orta, alt) dorder Ogrenci, toplamda 12 ogrenci secilerek yar1 yapilandirilmig goriismeler
gergeklestirilmigtir.

Verilerin Toplanma Siireci

Uygulama, 2020-2021 egitim-6gretim yili Fen Bilimleri dersi kapsaminda alti hafta boyunca
gerceklestirilmistir. 5. simf Insan ve Cevre Unitesi’ne ait kazanimlar, REACT stratejisi dogrultusunda
hazirlanan ii¢ eylem plam gercevesinde okul dist 6grenme ortamlarinda islenmistir. Ug eylem plam
hazirlanmasinin iki nedeni vardir: Eylem arastirmasinin dongiisel dogasi geregi her plan sonrasindaki
degerlendirmenin bir sonraki plana yon vermesi ve iinite kazanimlarimin dogal olarak ii¢ tema altinda
toplanabilmesi: biyogesitlilik (1. eylem plani), insan-gevre iligkisi ve ¢evre sorunlari (2. eylem plani), yikict
doga olaylar1 (3. eylem plani). Birinci eylem planinda 3 gezi ile 9, ikinci eylem planinda 4 gezi ile 6, {iglincii
eylem planinda ise 4 gezi ile 5 farkli okul dis1 6grenme ortami ziyaret edilmistir. Eylem planlar Sekil 1°de
sunuldugu tizere, REACT stratejisinin her bir basamagini kapsayacak sekilde, gezi 6ncesi, gezi sirast ve gezi
sonras1 agamalar1 icerecek bigimde tasarlanmistir. 2. ve 3. eylem planlarinda biyomimikri etkinligi kullanilmas;
boylece Ogrencilerin dogayr gozlemleyerek miihendislik dizayn siiregleri sonucunda ortaya bir {riin
cikarmalart saglanmistir.
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Sekil 1
Eylem planlar akis semasi

(devam)

2. Eylem Plam Hazirlify
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Uygulama 6ncesinde, REACT stratejisine gore hazirlanan etkinliklerin uygulanacagi 26 6grenciden olusan
uygulama grubu ve MEB 2018 Fen Bilimleri 6gretim programina gore 6gretimin siirdiiriilecegi 30 6grenciden
olusan karsilastirma grubu belirlenmis; her iki gruba on test olarak basari testi ve ¢cevre sorunlarina yonelik
davranig dlgegi uygulanmistir. Uygulama, aragtirmaci 6gretmen tarafindan yiiriitiilmiistiir. Gezi dncesi, sirasi
ve sonrasinda gergeklestirilen tiim etkinlikler arastirmact 6gretmen tarafindan gozlemlenmis ve gezi notlar
tutulmus; her okul dist 6grenme ortami sonrasinda Ogrencilerden gezi giinliikleri yazmalar1 istenmistir.
Uygulama tamamlandiginda basar testi ile ¢evre sorunlarina yonelik davranig Olgegi son test olarak
uygulanmis; ayrica uygulama grubundan secilen 12 6grenciyle yar1 yapilandirilmig miilakatlar yapilmstir.
Siireg, eylem arastirmasi spirali temel alinarak planlama, uygulama, gelistirme ve degerlendirme dongiisii
seklinde yapilandirilmistir (Mengi Us, 2019). Eylem planlarinda yer alan etkinlikler ve kullanilan okul dis1
O0grenme ortamlar1 Tablo 1'de gosterilmistir.

Tablo 1

Eylem Planlart
UYGULAMA

1. EYLEM
Gezi Oncesi
*(R1) Alabalik Tesis El Brosiirii
*(R2) Kelebek Koleksiyonu El Brosiirii
*(R3) Kagsifler Diisiiniiyor
*(R4) Dedektif Kasifler
*(RS) Botanik Bahgesi El Brosiirii

KAZANIMLAR Okul Dis1 Ortam
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Su Uriinleri Fakiiltesi40’+40” *(E1) Kagifler Ne Ariyor? *(56) Hayvanlann Evleri
Biyogesitlilik Aragtirma Merkezi *(E2) Kasifler Smiflandiniyor. *(E7) Yastyor Yasamiyor

40°+40°

Diyadin Domates Serasi 40°+40°

Diyadin Jeotermal Su Kaynag1 40°+40°

Cigek Seras1 40”

*(E4) Kasifler Cevapliyor

*(ES) Besin Agi

*(Al) Alabaligim Biiyiiyor (stop
motion uygulamasi)

*(E8) Doganin Nimetleri
*(E9) Kavram Haritasi
*(E10) Bilgi Haritas1

BiRINCi EYLEM PLANI
GOZLEM
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40
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DEGERLENDIRME: Gezi Giinliikleri/Arastirmaci Notlar:
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Tablo 1 (Devam)

Eylem Planlar
UYGULAMA
2. EYLEM
KAZANIMLAR Okul Dis1 Ortam = - - -
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DEGERLENDIRME: Miilakat sorulari/ Gezi Giinliikleri

Tablo 1'de sunuldugu iizere her eylem plan1t REACT stratejisinin bes basamagi esas alinarak ve gezi oncesi,
sirasi ve sonrasi asamalarini igerecek bigimde yapilandirilmis; siire, okul digi ortam ve etkinlik igerikleri
kazanimlara gore farklilastirilmigtir.

Arastirmanin veri toplama siirecine iligkin bazi sinirliliklar bulunmaktadir. Siireg, 2020-2021 egitim-0gretim
yilinda Agri ilindeki tek bir ortaokulun 5. sinif 6grencileriyle (uygulama grubu n = 26, karsilagtirma grubu n
= 30) yuritiilmiis, gruplar uygun 6rnekleme ile belirlendiginden rastgele atama yapilmamistir. Bu nedenle
veriler yalnizca kendi baglami i¢inde degerlendirilebilir. Arastirmacinin ayni zamanda uygulayici 6gretmen
olmasi gbzlem ve yorumlarda 6znellik riski tasimakta olup, bu risk birden fazla veri kaynaginin birlikte
kullanilmas1 ve verilerin bagimsiz bir uzman tarafindan da kodlanmasiyla azaltilmaya calisilmistir. Alt1
haftalik uygulama siiresi, biyomimikri gibi tekrar gerektiren becerilerin geligsimini izlemek bakimindan sinirlt
kalmis olabilir. Ayrica siireg pandemi kosullarinda yiiriitiildiigiinden 6grenci devamliligi ve motivasyonu gibi
degiskenler tam olarak kontrol edilememistir.

Veri Toplama Araclari

Bu ¢alismada nicel veriler, birinci aragtirma sorusuna (akademik basar1 ve ¢evre davranigina etki); nitel veriler
ise ikinci ve Uglincii aragtirma sorularina (6grenme deneyimleri, ¢6zliim iiretme becerileri, goriisler ve siire¢
sorunlar1) yanit bulmak amaciyla toplanmaistir.

Nicel veri toplama araglari: Arastirmaci tarafindan 5. siif Insan ve Cevre iinitesine yonelik 32 maddelik
¢oktan segmeli Insan ve Cevre Unitesi Basar1 Testi (ICUBT) gelistirilmistir. Kapsam gegerligi i¢in iinitenin
sekiz kazanimi temel alinarak bir belirtke tablosu hazirlanmis ve her kazanimdan yenilenmis Bloom
taksonomisinin farkli basamaklarina gore dorder soru yazilmistir. Taslak test, ii¢ fen bilimleri 6gretmeni, bir
fen egitimi alan uzmani akademisyen ve bir Tiirk¢e dgretmeni tarafindan dil ve kapsam gegerligi agisindan
incelenmistir. Giivenirlik caligmasi i¢in test, bu konuyu 6nceki yillarda islemis 320 altinc1 sinif 6grencisine
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uygulanmig; madde analizleri sonucunda iki soru ¢ikarilarak teste 30 soruluk nihai hali verilmistir. Testin
madde ayirt edicilik ortalamasi 0.51, madde giigliigii ortalamas1 0.48 (orta diizey zorluk) ve Cronbach Alfa
katsayis1 0.853 olarak hesaplanmistir. Cevre sorunlaria yonelik davraniglar1 degerlendirmek amaciyla Giiven
ve Aydogdu (2012) tarafindan gelistirilen Cevre Sorunlarina Yénelik Davrams Olgegi (CSYDO)
kullanilmistir. Olgegin bu ¢alisma icin giivenirligi, arastirma grubunda yer almayan 25 besinci smif
Ogrencisiyle yapilan pilot uygulamada Cronbach Alfa 0.810 olarak hesaplanmistir.

Nitel veri toplama araglari: Yart yapilandirilmis miilakat formlari, arastirmanin amaglari dogrultusunda
hazirlanmis; kapsam gecerligi icin iki fen egitimi uzmani ve ii¢ fen bilimleri 6gretmeni tarafindan incelenerek
doniitler dogrultusunda son sekli verilmistir. Ogrencilere 16, gezi siirecine eslik eden dgretmenlere ise 5 soru
yoneltilmistir. Ayrica siire¢ boyunca arastirmaci notlari, calisma kagitlari, 6grenci yazilar1 ve giinliikleri de
veri toplama araci olarak kullanilmis ve igerik analiziyle degerlendirilmistir.

Biyomimikri Tasarim Degerlendirme Rubrigi: Ogrencilerin miihendislik tasarimi siirecine iliskin yeterlik
diizeylerini ve gergeklestirdikleri iki biyomimikri etkinligini degerlendirmek amaciyla arastirmaci tarafindan
bir rubrik gelistirilmistir. Rubrik, miithendislik tasarim basamaklarma dayanan 10 ana kriterden (problemin
tanimlanmasi, probleme yonelik arastirma, olas1 ¢éziim yollari, ¢dziime yonelik ¢izim, en uygun ¢oziimiin
secilmesi, prototip olusturma, uygun malzeme kullanimi, prototipin test edilmesi, ¢oziimiin paylasilmasi ve
yeniden tasarim) olusmaktadir. Her kriter 0-3 arasinda puanlanmakta ve en yiiksek puan 30'dur. Ug alan
uzmani Ogretmenin bagimsiz puanlamalar1 arasindaki korelasyon katsayilart ,993 ile ,995 arasinda
bulunmustur. Ogrencilerin ¢izimleri, modelleri ve prototipleri bu rubrik ile puanlanmugtir.

REACT stratejisine uygun okul dis1 6grenme etkinliklerinin uygulanabilirligi, gecerligi ve giivenilirligi i¢in
fen egitimi alaninda uzman bir profesor, yliksek lisansh iki ve en az sekiz yil deneyimli ii¢ fen bilimleri
Ogretmeninden goriis alinmis ve etkinliklerde gerekli diizenlemeler yapilmistir. Giivenirlik kapsaminda
ortamda yeterli silire gegirilmis, siiregler ayrintili agiklanmig ve veriler ¢esitlendirilerek yorumlanmugtir.

Nitel gegerlik i¢in verilerin ayrintili raporlanmasi ve sonuglara nasil ulagildiginin agiklanmasi esas alinmistir
(Yildimm ve Simsek, 2018). I¢ gecerlik (inandiricilik) igin uzman bir profesér ve fen bilimleri
Ogretmenlerinden teyit alinmis, farkli veri kaynaklar (gézlem, goriisme, dokiiman analizi, test ve 6lgcekler)
cesitleme kapsaminda karsilagtirilmis ve miilakat yapilan 6grencilerin bir kismiyla katilimei teyidi yapilmistir.
Dis gegerlik (aktarilabilirlik) igin arastirma siirecinin her asamasi ayrintili raporlanarak denetim izi
birakilmisgtir.

Verilerin Analizi

Nicel verilerin analizi: Basart testi ve ¢evre sorunlarina yonelik davranis dlgegi verileri IBM SPSS programi
ile analiz edilmis ve anlamlilik diizeyi .05 olarak alinmistir. Normallik Shapiro-Wilk testi ile basiklik ve
carpiklik degerleri, varyans homojenligi ise Levene testi ile incelenmis ve tiim varsayimlarin karsilandigi
gorilmiistiir (p > .05).

Gruplarin 6n test puanlari bagimsiz Orneklemler t-testi ile karsilastirilmis ve gruplarin denk oldugu
belirlenmistir (p > .05). Grup i¢i 6n test-son test degisimi bagimli, gruplar arasi son test farki bagimsiz
orneklemler t-testi ile analiz edilmis; eylem arastirmasinda nicel verilerin destekleyici rolii nedeniyle temel
fark testleri yeterli goriilmiis ve etki bilyiikliigii i¢in eta kare (n)?) hesaplanmustir.

Nitel verilerin analizi: Gozlem (arastirmaci giinliigii, rubrik), goriisme (yar1 yapilandirilmig gériisme) ve el
iirtiinleri (6grenci giinliikleri, calisma kagitlar1) yoluyla toplanan nitel veriler, NVivo programi kullanilarak
icerik analizi ile degerlendirilmistir (Yildirnm ve Simsek, 2018). Bu siirecte tiim nitel veriler NVivo’ya
aktarilmis, satir satir okunarak anlamli birimler belirlenmis, kodlar olusturulmus, kodlar arasindaki benzerlik
ve farkliliklara gore temalar olusturulmus; kodlar ve temalar frekans degerleriyle tablolastirilarak
yorumlanmustir. Kodlama giivenirligi igin veriler alaninda uzman bir arastirmaci tarafindan bagimsiz olarak
kodlanmis ve kodlayicilar arasi uyusum yiizdesi %90"n iizerinde bulunmustur. Goriis ayriligi olan kodlar
tartigilarak ortak bir kodlama gercevesi olusturulmus ve kalan veriler bu gergeveye gore yeniden kodlanmustir.
I¢ gecerligi saglamak amaciyla dogrudan alintilara yer verilmistir.

Nicel ve nitel verilerin iligkisi: Nicel veriler bagimsiz birer kanit olarak degil, nitel bulgularla tutarlilik gdsteren
tamamlayici bir veri seti olarak kullanilmis; bulgular boliimiinde 6nce nicel, ardindan nitel bulgular sunulmus
ve tartismada birlikte yorumlanmistir. Veri toplama araglarinin genel semasi Tablo 2’de sunulmustur.
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Tablo 2
Calismada Kullanilan Veri Toplama Araglart
Nitel Veri Toplama Araclan Nicel Veri Toplama Araclar
Gozlem Goriisme Dokiiman analizi Test ve olcekler
A"ras't'lvr{nam Yar1 yap 11%rv1d1r11r'n1$ Ogrenci giinliigii Basari testi
giinligi goriisme (0grenci)
. Yar1 yapilandirilmis El {irtinleri (¢alisma Cevre sorunlarina yonelik davranig
Rubrik - o A o
goriisme (6gretmen) kagitlar) Olcegi
Etik Bildirim

Bu arastirma icin Amasya Universitesi Sosyal Bilimler Etik Kurulu’ndan etik onay (Tarih: 08.06.2021; Sayt:
E-30640013-108.01-18473) ve Agrt Milli Egitim Mudiirliigii’nden uygulama izni (E-78971437-605.01-
25974160) alinmustir. Ogrenci velilerinden goniilli onam ve dgrencilerden sdzlii cocuk onay:r alinmus;
Ogrencilere arastirmadan istedikleri zaman cekilebilecekleri ve bunun akademik bir cezaya yol agmayacagi
belirtilmistir. Miilakat ses kayitlar1 yalnizca arastirmacinin erisebildigi sifreli bilgisayarda saklanmis ve yazili
hale getirildikten sonra silinmistir; veriler bes yil saklanacak, ardindan imha edilecektir. Aragtirmacinin ayni
zamanda uygulayict 6gretmen olmasi nedeniyle olusabilecek rol c¢atigmasini yonetmek amaciyla katilimin
notlarla iliskisiz oldugu vurgulanmis, veriler bagimsiz bir uzman tarafindan da kodlanmis ve bulgular yansitici
bir yaklagimla yorumlanmistir. Gizlilik i¢in katilimci isimleri kodlanmistir.

Bulgular
Akademik Basar1 ve Cevre Sorunlarina Yonelik Davramslara iliskin Bulgular

Meveut Duruma Iliskin Bulgular: 26 kisilik uygulama grubu ile 30 kisilik karsilastirma grubundan elde edilen
verilerin normal dagilimi, O6rneklem biiyiiklikleri 50°nin altinda oldugundan Shapiro-Wilk testi ile
incelenmistir. Karsilagtirma grubu 6n test (p = .151) ve son test (p = .087) ile uygulama grubu 6n test (p =
423) ve son test (p = .549) puanlarinin normal dagilim gosterdigi; basiklik ve ¢arpiklik degerlerinin -1.5 ile
+1.5 araliginda oldugu (Kalayci, 2010) ve Levene testine gore gruplar arasi varyanslarin homojen oldugu (p >
.05) belirlenmistir. Bu nedenle 6n test ve son test puanlarinin analizinde parametrik yontemler tercih edilmistir.
Bagimsiz &rneklemler t testi sonuglarina gére, ICUBT nden karsilastirma grubunun aldig1 6n test puan
ortalamasi (x = 15.15) ile uygulama grubunun aldig1 6n test puan ortalamasi (x = 14.83) arasinda istatistiksel
olarak anlaml bir fark yoktur (£ = .254, p = .800). Aym1 sekilde, CSYDO nde karsilastirma grubunun 6n test
puan ortalamasi (x = 94.33) ile uygulama grubunun 6n test puan ortalamasi (x = 95.15) arasinda anlamli bir
fark bulunmamstir (¢ =.314, p = .377).

ICUBT son test puan ortalamalari karsilastirma grubu icin (¥ = 18.47), uygulama grubu igin (¥ = 22.31) olup
iki grup arasinda uygulama grubu lehine istatistiksel olarak anlamli bir fark bulunmustur (¢ =3.119, p <.05).
Grup degiskeni icin hesaplanan etki biiyiikliigii (eta kare) degeri (n> = 0.153) olarak bulunmustur. n?
degerlerinin .01, .06 ve .14 diizeylerinde sirasiyla kiigiik, orta ve biiyiik etkiyi temsil ettigi dikkate alindiginda,
bu sonu¢ grup degiskeninin basar1 testi puanlar iizerindeki iligkisinin biiyiik diizeyde olduguna isaret
etmektedir (Biiyilikoztiirk, 2007).

CSYDO son test puan ortalamalar1 karsilastirma grubu igin (X = 100.07), uygulama grubu igin (¥ = 104.85)
olup iki grup arasinda uygulama grubu lehine istatistiksel olarak anlamli bir fark bulunmustur (¢ = 2.259, p <
.05). Grup degiskenine iligkin etki bilyiikligii (n?> = 0.086), grup degiskeninin davranis Olgegi puanlari
iizerindeki iliskisinin orta diizeyde olduguna isaret etmektedir (Biiylikoztiirk, 2007).

Ogrenci Deneyimleri ve Cevre Sorunlarina Céziim Uretme Siirecine fliskin Bulgular
Birinci Eylem Planindan Elde Edilen Bulgular

Stire¢ boyunca arastirmaci tarafindan tutulan gozlem notlari, ¢calisma kagitlar1 ve giinliiklerden elde edilen
bulgular incelenmistir. Yapilan igerik analizine iliskin tema, kategori ve kod yapisina ait tablolarin érnek
kesitleri Tablo 3’te sunulmustur.
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Tablo 3
Birinci Eylem Plamina Ait Icerik Analizi Tablo Ornekleri

Arastirmaci giinliikleri ve ¢calisma kagitlarindan elde edilen bulgular

REACT basamaklarina uygun
hazirlanan ¢calisma kagitlar

Ogrenci

Gozlenen davranislar ve ¢caliyma kagidindaki bulgular sayist (f)

Biyogesitliligin dogal yasam i¢in 6nemini bilir.

canliy1 barmdirdigini bilir.

Q

—_ E  (R1) Alabalik Tesis El Brosiirii . —— — —

“S‘E) -E (R2) Kelebek Koleksiyonu El Brosiirii Biyogesitliligin yasam igin dnemini sorgular.

= é (R5) Botanik Bahgesi El Brostirii Botanik bahgelerinin nesli tiikkenme tehlikesi altindaki pek ¢ok
2
=

Ogrencilerin gezi fikrinden biiyiik 6lciide hoslandig1 ve gezi sirasinda eglendikleri gozlenmistir. Ogrenci
giinliiklerinde birinci eylem plani siirecinde en yiiksek frekans “Mutlu” (f = 64) ve “Heyecanli” (f = 43)
kategorilerinde toplanmustir: “Zebra balhgini ¢ok merak ettim (09)”. 9 farkli okul dis1 6grenme ortamina
yapilan 3 gezi sonrasinda 6grenme temasinda en fazla “Biyogesitliligi fark etme” (f = 63) ve “Konu ve kavram
o0grenme” (f' = 28) kategorileri tespit edilirken, gezi sonras1 merak temasinda “Konunun detayl: bilgisi” (f =
46) ve “Baska mekanlar” (f = 32) 6ne ¢cikmistir. Bu dagilim, duygusal katilimin biligsel farkindalikla es
zamanli ilerledigine isaret etmektedir.

“Gezi sonrasi verilen sozler/kararlar” temasinda en yiiksek frekans “Cevreye karsi 6zen ve dikkat” (f = 50)
olmustur. “Iyi ki” temasinda geziye katilma (f = 70), “Keske” temasinda ise diger derslerin de okul disinda
islenmesi (f = 27) en sik ifade igeren kategorilerdir. A4 calisma kagidinda 6grenciler canli gesitliliginin
azalmas1 durumunda “Yasam sona erer (O8)”, “Oksijen azalir (024)” gibi yorumlarda bulunmuslardir.

Aragtirmacit gozlemlerine gore Ogrenciler botanik bahgesinde telefon uygulamalariyla bitki isimlerini
0grenmis, akvaryumda baliklar1 sagkinlikla incelemis ve biyogesitlilik aragtirma merkezindeki bocek ve kus
koleksiyonlarina yogun ilgi gostermistir. Diyadin domates serasinda sicaklik nedeniyle olumsuz ifadeler
kullanilmais, jeotermal su kaynagi daha az ilgi ¢ekmis (9 6grenci soru sormustur); teraryum etkinligi ile park
ve bahgelerdeki etkinlikler is birligi icinde ve sikilmadan tamamlanmaistir.

Birinci Eylem Plamimin Degerlendirilmesi: Arastirmaci notlarinda, birinci eylem plani sirasinda 9 6grencinin
gezi heyecani nedeniyle etkinlik kagitlarina odaklanamadigi belirtilmistir. Ayrica, dgrencilerin bagimsiz
hareket etme egilimi gosterdigi, gezi kurallarmin sik sik hatirlatilmasi gerektigi goézlenmistir. Etkinlik
kagitlariin fazla oldugu yoniindeki 6grenci sikayetleri lizerine, sonraki eylem planlarinda kullanilacak ¢aligma
kagitlarinin sayisinin azaltilmasina karar verilmigtir. Bunun yami sira ¢aligma kagitlarinda mantar ve
mikroskobik canlilara 6rnek verilemedigi, bazi canlilarin taninmadig1 ve kavram haritasinin anlagilmasinda
giiclik yasandig1 gozlenmis; bu konularda aragtirmaci ve rehber 6gretmenlerce bilgilendirme yapilmistir.
Ogrencilerin korktuklar1 canlilarin dogada olmamas: gerektigi yoniindeki goriisleri, her canlinin dogada bir
gorevi ve yagama hakki oldugu aciklanarak diizeltilmistir. Erzurum gezisi sonrasindaki giinliiklerin bagtan
savma doldurulmasi nedeniyle yapilandirilmig giinliiklere geg¢ilmistir. Bu yansitici bulgular dogrultusunda,
sonraki eylem planlarinda etkinlik kagitlarinin sayisi, rehberlik stratejileri ve veri toplama araglar1 yeniden
diizenlenmisgtir.

Ikinci Eylem Plamindan Elde Edilen Bulgular

Ikinci eylem plan1 kapsamindaki siireg boyunca arastirmact tarafindan tutulan gézlem notlari, calisma kagitlari
ve giinliikklerden elde edilen bulgular incelenmistir. Yapilan igerik analizine iliskin tema, kategori ve kod
yapisina ait tablolarin ornek kesitleri Tablo 4’te sunulmustur.

Tablo 4
Ikinci Eylem Plamina Ait Icerik Analizi Tablo Ornekleri
Kazammlar Gezi Okul Disi Ogrenme Ortami Calisma Kagitlar
F.5.6.2. Insan ve Cevre Iliskisi (R1) Davranigin Dogrusu
= Konu / Kavramlar: Cevre kirliligi, cevreyi Agrn Belediyesi Su Aritma Tesisi ~ (R2) Hayal Kuran Kasif
GE) koruma ve giizellestirme, insan-gevre 1. Gezi (A1) Suyum Temizleniyor
fe) etkilesimi (insanin ¢evreye etkisi), yerel ve Agr (E1) Balik Kil¢ig1
kiiresel gevre sorunlari Merkez Agri Kat1 Atik Bertaraf Tesisi (E2) Anlam Coziimleme Tablosu
Enerji Uretim Sahasi (E3) Yonetici Kasif

(E4) Yapilandirilmis Grid
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Aragtirmaci gozlem notlari, ¢alisma kagitlar1 ve giinliikler, 6grencilerin gezilerden biiyiik keyif aldigini ve
etkinliklerden memnun kaldigini gostermistir. Ogrenci giinliiklerinde en sik ifade edilen olumlu duygu
“Mutlu” (f = 55) olurken, olumsuz duygular arasinda “Sikilma” (f = 10) ve “Yorgunluk” (f = 9) yer almistir.
“Gezi sonrast merak” temasinda, “Konunun detayli bilgisi” (f = 56) ve “Baska mekéanlar” (f = 48); “Gezi
sonrast verilen sozler/kararlar” temasinda “Cevreye/agaglara karsi 6zen ve dikkat” (f = 21) ve “Merak edileni
detayl arastirma” (f = 19) 6ne ¢ikmistir. “Iyi ki” temasinda “Geziye katilma” (f = 48), “Keske” temasinda
“Diger derslerin de okul disinda islenmesi” (f = 47) en sik ifade iceren kategorilerdir.

Biyomimikri etkinliginde 6grenciler canlilardan esinlenerek 12 fikir gelistirmistir. En ¢ok esinlenilen canli fil
(f = 4) olmustur. Tasarimlar form bazli (f = 5), islev bazli (f = 4) ve yap1 bazli (f = 3) olarak dagilmistir; bu
dagilim, Ogrencilerin dogayr Oncelikle gorsel/bigimsel diizeyde taklit etme egiliminde olduklarmni
diisiindiirmektedir. Ogrencilerin fikir olusturmada ve canlilarin dzellikleriyle iliski kurmada zorlandigi,
fikirlerin ¢ogunun fantastik oldugu ve kaba cizimlerin ayrintili ¢izimlere dontstiiriilemedigi belirlenmistir.
Ogrencilerin yaptig1 ¢alismalardan bir drnek Sekil 2°de sunulmustur.

Sekil 2
Ornek ¢alisma

Yedinci ekibin problem durumuna Yedinci ekibin Yedinci ekibin prototipi
¢oztim olabilecek 3 adet fikri. detaylandirdig: fikri.

Ikinci Eylem Plamimin Degerlendirilmesi: Merkeze uzak ziyaretler dgrencilere daha fazla heyecan vermis;
yakin gevredeki etkinliklerde heyecan diigiik olmasina karsin memnuniyet yiiksek olmustur. Kat1 Atik Bertaraf
Tesisi ve Su Aritma Tesisi ziyaretlerinde 6grenciler bir¢ok soru yoneltmis; su aritma siirecinin zorlugunu fark
ederek su tasarrufuna daha fazla dikkat edeceklerini ve c¢evresel bilinglerinin arttigini ifade etmistir. Okul
bahgesindeki Ben Cop Degilim ve Kompost Yapimi etkinliklerinde baslangigta isteksiz olan dgrenciler siire¢
ilerledik¢e aktif katilim gostermis; Agacim Haklarim Var etkinliginde canli haklarina yonelik fikirler
gelistirmigtir.

Biyomimikri taslak ¢aligmasinda Ogrencilerin baslangigta fikir Gretmekte zorlandigi, ancak birbirlerinden
esinlendik¢e daha yaratici fikirler ortaya koyduklari gézlenmistir. Arastirmact notlarinda “Ne yapacagimi
bilmiyorum, aklima bir sey gelmiyor (O4)” gibi ifadeler sik¢a kaydedilmis; grup arkadaslariyla anlasamayan
ogrenciler i¢in ig birliginin dnemi vurgulanmis ve ¢izimlerin mitkemmel olmak zorunda olmadig1 belirtilmistir.

Prototip gelistirme asamasinda 6grencilerin iglevsellikten ziyade sekil bazli ¢alistiklar: ve karton, renkli fon
kagidi gibi basit malzemeler kullandiklar1 gézlenmistir. Anlasilmayan calisma kagidi gorselleri agiklanmaisg;
kompostun son hali i¢in videolar gosterilmis, cezai yaptirim ¢evresinde yogunlasan cevaplar i¢in farkli ipuglar
verilmistir.

Genel olarak, ikinci eylem planinda &grencilerin ¢evre farkindaligi artmig ve yapilan etkinliklerden memnun
olduklar1 goriilmiistiir. Ancak teknik bilgi eksiklikleri, tasarim ve prototip ¢aligmalarinda sinirlamalara yol
acmuistir. Bu yansitict bulgular dogrultusunda, tiglincii eylem planinda biyomimikri etkinligi tekrarlanmas; fikir
iretme asamasinda daha fazla Ornek ve rehberlik saglanmis, grup calismasina yonelik beklentiler
netlestirilmistir. Ayrica, ¢alisma kagitlariin anlasilirh@int artirmak icin gorsel ve aciklayici destekler
planlanmigtir.
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Uciincii Eylem Plamindan Elde Edilen Bulgular

Ucgiincii eylem planinda siire¢ boyunca arastirmaci tarafindan tutulan gézlem notlari, calisma kagitlar1 ve
giinliiklerden elde edilen bulgular incelenmistir. Yapilan igerik analizine iliskin tema, kategori ve kod yapisina
ait tablolarin érnek kesitleri Tablo 5’te sunulmustur.

Tablo 5
Ugiincii Eylem Plamina Ait Icerik Analizi Tablo Ornekleri

Kasifler AFAD Merkezinde galisma kagidinin analizinden elde edilen verilerin analizi

A . Ogrenci

Calisma kagidindaki bulgular sayist (f)
Dogal afetleri ve afet sirasinda yapilmasi gerekenleri biliyorum. 9
= Depremde ne yapilacagmi biliyorum. 8
o Dogal afetlerin insanlara zararlarini biliyorum. 7
S Ne Dogal afetlerin neler oldugunu biliyorum. 2
biliyorum? Deprem 6ncesinde alinmasi gereken onlemleri biliyorum. 1
AFAD’1n afet sirasinda bize nasil yardim edecegini biliyorum. 1
AFAD’m insanlart kurtardiklarini biliyorum. 1
Higbir sey bilmiyorum 3

Ogrenci giinliiklerinde en sik ifade edilen olumlu duygular “Mutlu” (f = 51) ve “Cok iyi” (f = 28) olurken,
olumsuz duygular arasinda “Sikilma” (f = 8) ve “Yorgunluk” (f = 7) yer almustir. Ikinci eylem planiyla
kiyaslandiginda olumsuz duygu frekanslarindaki hafif diisiis, siirec iyilestirmelerinin 6grenci deneyimine
yansidigina isaret eden bir Oriintii olarak degerlendirilebilir. Gezi sonrasi merak temasinda “Baska mekanlar”
(f=159) ve “Konunun detayl1 bilgisi” (f = 45); “Gezi sonrasi verilen sozler/kararlar” temasinda “Merak edileni
detayli arastirma” (f = 35) ve “Deprem Oncesinde 6nlem alma” (f = 29) 6ne ¢ikmustir. “Iyi ki” temasinda
geziye katilma (f'= 45), “Keske” temasinda “Etkinligi daha iyi yapsa” (f'= 27) ve “Diger dersler de okul disinda
islense” (' = 20) en sik ifade edilen kodlardir.

AFAD merkezi gezisi 6ncesinde 6grencilerin cogunlugu “Dogal afetlerin verecegi zarardan nasil korunacagini
ogrenmek istediklerini” (f = 18) belirtirken, gezi sonrasinda en fazla “Enkaz altindaki insanlar1 kurtarmak i¢in
kullandiklar1 ekipmanlar1 6grendiklerini” (f = 18) ifade etmislerdir. “Enkaz altinda kalan insanlar icin ¢ok
iiziildiim. O yiizden binalar ¢cok saglam yapilmali (O19)” ifadesi 6grencilerin empati yaptigini gostermektedir.

Ikinci biyomimikri etkinliginde dgrenciler 25 fikir gelistirmis ve ilk etkinlikten farkli olarak tiim ekipler iic
fikrin hepsini biyomimikriden faydalanarak olusturmustur. En ¢ok esinlenilen canlilar kertenkele (f' = 4),
kopek (f = 4) ve yunus balig1 (f = 4) olmustur. Islev bazl tasarimlar (f = 14) ilk siraya yiikselmis; yap1 bazli
(f = 8) ve form bazli (f = 4) tasarimlar onu izlemistir. Islev bazli tasarimlardaki belirgin artis, dgrencilerin
biyomimikri anlayisinin yiizeysel taklitten islevsel ¢oziim iiretimine dogru ilerledigine isaret eden bir Griintii
olarak degerlendirilebilir. Rubrik puanlamasinda ikinci etkinlikte birinciye kiyasla daha yiliksek puanlar
alinmustir. Ogrencilerin yaridan fazlasi (£ = 7) miihendislik basamaklarmi takip etmede zorlandigim ifade
etmistir.

Uciincii Eylem Plammin Degerlendirilmesi: Agn Kiiltiir ve Kongre Merkezi'ndeki dogal afetler sergisinde
Ogrenciler gorsellere yogun sekilde odaklanmig ve deprem cantasi hazirlama etkinligi sonrasi aileleriyle
hazirlik yapma istegi ifade etmistir. AFAD merkezindeki ekipmanlar ve enkaz ¢alismalari ilgi ¢ekmis, deprem
giivenligi farkindaligi belirgin bicimde artmistir. Yanardag etkinliginde dgrenciler 6zgiivenle sunum yapmis;
sismograf etkinliginde basit sismograflar tasarlamis, ikinci biyomimikri etkinliginde ise dnceki deneyimlerinin
etkisiyle daha kisa siirede fikir tiretmis ve sikayetleri azalmistir.

Arastirmaci notlarinda, bazi1 6grencilerin kurakligi dogal afet sayarken sel ve volkanik patlamay1 saymadiklari
tespit edilmis; bu kavram yanilgilar1 dogal afet tanimi 6gretilerek diizeltilmistir. Hortum, yanardag patlamasi
ve kasirga icin hi¢bir 6grencinin ¢6ziim Onerisi getirmedigi goriilmiis; bu afetlerin de dogal afet oldugu
hatirlatilmistir. “Kasiflerin ¢antas1”, “Kasifler sismograf yapiyor” ve “Dogru ¢ikisi bulan kasif” etkinliklerinde
yasanan gli¢liikler i¢in etkinliklerin amaci ve yapilisi detayli olarak anlatilmigtir. Deneyap Atodlyelerinde ev
prototiplerini olusturan dgrenciler motivasyon ve is birligi agisindan yiiksek performans sergilemistir. Genel
olarak dgrencilerin dogal afetlere yonelik farkindaliklarinin arttigi; 6zgiiven, is birligi ve tasarim becerilerinde
gelisim gosterdikleri belirlenmistir.
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Biyomimikri ¢aligmalari, Biyomimikri Tasarim Degerlendirme Rubrigi ile puanlanmistir. Ekipler ikinci
etkinlikte daha yiiksek puanlar almis; bu durum kazanilan tecriibeye baglanmistir. Ancak, prototip icin uygun
malzeme kullanimi1 (f = 15), prototipin test edilmesi (f = 12) ve tasarimin iyilestirilmesi i¢in gerekli
tamimlamalar (f = 13) kriterlerinde diger kriterlere kiyasla daha diisiik puanlar alimmistir. Sonuglar,
ogrencilerin REACT stratejisi ¢ergevesindeki biyomimikri etkinliklerinde gevre sorunlaria yonelik ¢6ziim
onerileri gelistirebildiklerini ve bu c¢o6ziimleri miikemmel olmasa da modelleyerek somut tasarimlar
olusturabildiklerini gdstermistir.

Uygulama Siirecine Yonelik Ogrenci ve Ogretmen Gériisleri ile Sorunlar ve Coziim Onerileri
Uciincii alt probleme iliskin 6grenci ve dgretmen goriisleri ayr1 basliklarda sunulmustur.
Ogrenci Goriigleri

Uygulama grubu 6grencileriyle yapilan miilakatlarda 6grencilerin 6zellikle Erzurum Ata Botanik Bahgesi,
Biyogesitlilik Arastirma Merkezi, Su Uriinleri Fakiiltesi ve Agr1 Deneyap Atdlyesini hatirladiklari
belirlenmistir (f = 12). Uniteyi okul disinda isleyeceklerini 6grenen dgrencilerin ¢ogu olumlu duygular
gelistirmis (f = 21) ve &grendiklerini aileleriyle paylagmistir; bir kismi (f = 8) yolu, seradaki sicakligi ve
biyomimikri etkinliklerindeki fikir iiretme ve prototipleme siireglerini zorlayict bulmustur. Biyomimikri
etkinliklerinin en ¢ok beceri (f = 8), ardindan ¢evresel farkindalik (f = 4) ve deneyim (f' = 4) kazandirdig1 ifade
edilmis; buna karsin birgok 6grenci fikir iiretmede (f = 8) ve miihendislik basamaklarini uygulamada (f = 7)
zorlandigim belirtmistir. Ogrenciler ¢ogunlukla hayvanlardan ve en cok canlilarin viicut dzelliklerinden
esinlenmis (f' = 8), yalnizca iki bitki tilirii kullanilmistir. Baz1 6grenciler (%50) 6grendikleri bilgiyi yeni bir
problem durumunda kullanamadiklarini ifade etmistir. Cogu 6grenci gezerek 6grenmenin daha kolay oldugunu
(f="7) ve okul dis1 ortamlar1 eglenceli buldugu i¢in tercih ettigini (f = 14) belirtmistir. Tiim 6grenciler davranig
degisikligi yasadigini, 6zellikle ¢6p atmama davranisini benimsedigini (f = 8) ve ¢evre sorunlarina yonelik
farkindaliklarinin arttigini ifade etmistir (diisiince: /= 17; his: f = 10). Ayrica okul dis1 derslerin motivasyon
(f = 8) ve 0grenme kolayligi (f = 7) sagladigini vurgulamis; en ¢ok sosyal bilgiler dersinin dis mekanlarda
islenmesini istemistir (/ = 8). Icerik analizine ait tablolarin drnek kesiti Tablo 6’da sunulmustur.

Tablo 6
Osrenci Goriislerine Ait Icerik Analizi Tablo Ornegi

Ogrencilerin 10. miilakat sorusuna verdikleri cevaplarin analizi

Tema Kategori Kod Toplam (f)
. Evet kolaydi. Hig zorlanmadim. 7
el Okul digt Biraz kolaydi. Biraz zorlandim ama eglenceliydi. 2
. £ ortamlarda hem
© gezip hem Havr kola Gezerek 6grenmek giizel ama bazi yolculuklar )
6grenme kolayhig ir, xoray yorucuydu. 3

degildi. 1

Ders agisindan bakmaktan ¢ok gezmek istiyordum.

Ogretmen Goriisleri

Gezilere refakat eden 5 6gretmene 5 soru yoneltilmis ve cevaplar igerik analiziyle incelenmistir. En sik yasanan
giicliikler disiplini saglama ve etkinliklerin dogru uygulanmasidir (' = 4); olumsuz durumlar arasinda etkinlik
sayisiin yetersizligi (f' = 3), 6grenci sayisinin fazlaligi (f = 2) ve kisa siirede birden fazla mekanin ziyaret
edilmesi (f = 1) yer almigtir. Tiim 6gretmenler okul dis1 etkinliklerin fen 6gretimine 6nemli katkilar sundugunu
belirtmis; 6zellikle eglenerek dgrenme (f = 5) ve motivasyon artigini (£ = 5) 6ne ¢ikarmustir. Ogretmenlerin
biiylik boliimii (f = 4) benzer etkinlikleri kendi derslerinde de uygulamak istedigini ifade etmis; planlama (f =
12) ve uygulama (f = 10) siireclerine ydnelik dnerilerde bulunmustur. Igerik analizine ait tablolarin 6rnek kesiti
Tablo 7°de sunulmustur.
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Tablo 7 ' )
Ogretmen Goritislerine Ait Igerik Analizi Tablo Ornegi

Ogretmenlerin 3. miilakat sorusuna verdikleri cevaplarin analizi

. Toplam
Tema Kategori Kod ?f)
Eglenerek 6grenme 5
o : .
= Okul dig1 6grenme ortamlarina yonelik Istek ve motivasyonu aritma 4
£ diizenlenen etkinliklerinin fen . Yerinde ogrenme 4
Q e Yo . Olumlu etkiler 18
ogretiminde kullanilmasinin 6grenciler Sosyal becerileri artirma 2
tizerindeki etkileri
Bilgilerin kaliciliginin artmasi 2
Fen dersine olan tutumu olumlu etkileme 1

Siirecte Karsilasilan Problemler ve Coziim Onerileri

Bu boliimde arastirmaci giinliikleri iiclincii alt probleme ydnelik calisma kagitlariyla birlikte analiz edilmistir.
Erzurum ve Diyadin gezilerinde uzun yol kaynakli sikéyetleri gidermek i¢in 6grencilerin dikkatleri etkinliklere
yonlendirilmis; ilk gezilerdeki bagimsiz hareket etme egilimi, gezinin amaci ve kurallar hatirlatilarak
azaltilmistir. Calisma kagitlarinda anlasilmayan durumlar arastirmaci ve rehber 6gretmenlerce agiklanmis;
gezi sonrasi degerlendirmelerde yanlis veya eksik kisimlar diizeltilmistir. Biyomimikri etkinliklerinde fikir
iiretme, ¢izim yapma ve prototip gelistirme en zorlanilan agsamalar olmus; ancak 2. etkinlik 1. etkinlige gore
daha kolay ge¢mistir. Sorun-¢6ziim eslesmelerine ait tablo 6rnegi Tablo 8’de sunulmustur.

Tablo 8

Eylem Siirecinde Karsilasilan Sorunlar ve Uygulanan Céziimlere Ait Tablo Ornegi

Birinci eylem siirecinde karsilasilan sorunlar ve uygulanan ¢dziimler

Karsilasilan sorunlar Sorunlara yonelik ¢oziimler

Erzurum ve Diyadin gezilerinde uzun yoldan
kaynakli mide bulantis1 ve yolculuktan sikilma
Gezi sikayetleri gozlendi.

Gezi Oncesi etkinliklerle dikkatleri bagka
yone cekildi.

Ornek 1

oncesi  Botanik bahgesinde etkinlikleri yapmalari igin Gezinin asil amaci sik sik  hatirlatildi.
aragtirmaci ve diger rehber 0gretmenler olduk¢a Etkinlikleri dogru yapmalar1 i¢in rehberlik
fazla ugrasti. yapildu.

1. Eylem

Sonug ve Tartisma

Arastirmanin bulgulari, REACT stratejisi dogrultusunda okul disi 6grenme ortamlarinda gergeklestirilen
etkinliklerin uygulandig1 grupta akademik basar1 ve c¢evre sorunlarina yonelik davranislar agisindan
karsilagtirma grubuna kiyasla olumlu bir farklilagsma gozlemlendigine isaret etmektedir. Bu artisin, 6grenme
ortamlarinin birebir deneyimlenmesi, gezi siireglerinin ¢aligma kagitlariyla desteklenmesi ve REACT
stratejisinin somuttan soyuta yapilandirilmis 6grenme siireci sunmasiyla iligkili oldugu diisiiniilmektedir
(Bakioglu, 2017; Buldu, 2021). Ogrenci gériismelerindeki “gezerek égrenmenin daha kolay oldugu” ifadeleri
ile giinliiklerdeki “biyogesitliligi fark etme” ve “konu ve kavram O&grenme” kodlari, tecriibe etme
basamagindaki dogrudan gozlem firsatlarinin akademik basariya katki saglamis olabilecegini
diisiindiirmektedir. REACT stratejisinin okul dis1 ortamlardaki etkisini dogrudan inceleyen calismalar sinirh
olmakla birlikte, okul disi 6grenme ortamlarinin 6gretim programi kazanimlariyla iligkilendirilmesinin
akademik basariy1 artirdigini gosteren bulgular bu sonucu desteklemektedir (Bolat vd., 2020; Zhang ve Tang,
2017).

Akademik basaridaki artisa paralel olarak, 6grencilerin ¢cevre sorunlarina yonelik davranislarinda da uygulama
grubu lehine anlamli bir gelisme gozlenmistir (1= 2.259, p <.05, 2 = 0.086). Goriismelerde 6grencilerin artik
yerlere ¢op atmadiklarini, ¢6p atanlart uyardiklarini ve suyu israf etmediklerini ifade etmeleri, nicel 6lgekte
gbzlemlenen puansal artigin yalnizca test ortamina 6zgii olmadigini; 6grencilerin giinliik yasamlarina yanstyan
somut degisimlere doniistiiglinii gostermektedir. Bu bulgular, literatiirdeki benzer ¢aligmalarla da tutarlilik
gostermektedir (Haydari, 2021; Yavuz, 2020). Okul dist1 6grenme ortamlari, REACT stratejisinin
yapilandirilmis basamaklar1 ve biyomimikri etkinlikleri iceren tekrarli eylem dongiilerinden olusan bu ¢ok
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bilesenli siirecin 6grencilerin hem biligsel hem de duyussal 6grenme deneyimlerini olumlu yonde destekledigi
degerlendirilebilir.

Birinci eylem plammn iliskilendirme basamaginda gezi ncesi calisma kagitlariyla biyocesitlilik, nesli tiikenen
tiirler, habitat ve ekosistem kavramlari tanitilmis; 6grencilerin yogun merak ve soru sorma davraniglari, bu
basamagin on bilgileri harekete gecirerek hazir bulunuslugu ve motivasyonu artirdigini diisiindiirmektedir
(Halonen ve Aksela, 2018; Kiictik, 2020). Tecriibe etme basamaginda botanik bahgesi, su {iriinleri fakiiltesi ve
biyogesitlilik merkezindeki gozlemler 6grencilerin canli gesitliligini kesfetmelerini ve doga-insan uyumu
lizerine ¢ikarimlar yapmalarini saglamigtir; bu tiir ortamlarin biyocesitlilik, habitat ve besin zinciri gibi
kavramlarin 6greniminde ve ¢evre okuryazarliginin gelisiminde etkili oldugu literatiirle tutarlidir (Adisendjaja
vd., 2019; Glaab ve Heyne, 2020). Uygulama basamaginda teraryum yapimi gibi etkinliklerle 6grencilerin
yardimlagma, sorumluluk alma, karar verme ve iletisim gibi yasam becerileri sergilemesi (Tatli, 2020); is
birligi basamaginda birbirlerinden etkilenerek yeni fikirler tiretmeleri (Y1ldirim ve Giiltekin, 2017) ve transfer
etme basamagindaki doga gazeteciligi etkinliginde sorgulama ve problem ¢ozmeye yonelik egilimler
gostermeleri, REACT stratejisi lizerine yapilan arastirmalarla benzer sonuglara isaret etmektedir (Karslt ve
Saka, 2017; Karslh Baydere ve Aydin, 2019). Giinliiklerde en sik goriilen olumlu duygular olan mutluluk ve
heyecanin uzak bolgelerden yakin ¢evreye dogru azalmasi ve uzun yolculuklarin olumsuz duygu kaynagi
olmasi, okul disi ortamlarin duygusal deneyimleri sekillendirmedeki roliinii gostermektedir (Salmi ve
Thuneberg, 2019; Soysal, 2019). Kavramlari dogrudan go6zlemle Ogrenen O&grencilerin c¢evreye
duyarliliklarinin gelismesi de Ballouard vd. (2012) ve Haydari (2021) ile desteklenmektedir.

Okul dis1 etkinliklerin 6grencilerin gozlem, siniflama, 6l¢iim yapma ve sonug ¢ikarma gibi bilimsel siireg
becerilerini gelistirdigi goriilmiistiir (Buldu, 2021; Wiratman vd., 2019). Ancak bu gozlemler tek okulda ve
sinirli sayida 6grenciyle yiiriitiilen bu c¢alismaya dayanmaktadir; aragtirmacinin ayni zamanda uygulayici
Ogretmen olmasi da gozlemlerin tarafsizligini sinirliyor olabilir ve bulgular bu baglam g6z Oniinde
bulundurularak degerlendirilmelidir.

Ikinci eylem planimn iliskilendirme basamaginda cevre kirliligi, ¢evreyi koruma ve insan-cevre etkilesimi
kavramlartyla 6n bilgiler harekete gecirilmis; 6grencilerin heyecan ve merak iceren soru-cevaplart gezi dncesi
caligmalarin ilgiyi artirmastyla agiklanabilir (Kiigiik, 2020). Ogrencilerin g¢evre sorunlarmin farkinda
olmalaria ragmen gelecege yonelik iyimser beklentiler tasimasi da 6nceki bulgularla uyumludur (Dettweiler
vd., 2015; Salmi ve Thuneberg, 2019). Tecriibe etme ve uygulama basamaklarinda 6grenciler ¢evre kirliligine
cezai yaptirim, Onlem, uyar1 ve yesillendirme gibi ¢oziim Onerileri gelistirmis; su aritma tesisi ve kompost
etkinligiyle su ve atik konusunda farkindalik kazanmistir. Okul dis1 6gretimin ¢evre sorunlarinin fark edilmesi,
dile getirilmesi ve ¢6ziim aranmasi iizerindeki bu etkisi benzer ¢alismalarla uyumludur (Karakaya, 2016;
Zaragoza ve Fraser, 2017). Is birligi basamagindaki “Agacim Haklarim Var” etkinliginde 6grenciler canlilarin
yasama hakkina saygi ve kaynaklari tasarruflu kullanma gibi fikirler gelistirmistir.

yapma ve test etme gibi mithendislik tasarim becerilerini gelistirmistir. Sekiz ekip canlilardan esinlenerek 12
fikir tiretmis; en cok fil, ardindan kedi, misir, bukalemun ve kurbaga kullanilmistir (Yakisan ve Velioglu’nun
(2019) calismasinda kaplumbaga, kurbaga ve balik one c¢ikmistir). Yalnizca 2 ekip ii¢ Orneginde de
biyomimikri kullanmais; 12 fikirden 5'i form bazli tasarimlar olmustur. Dogay1 biitiinsel ele almanin daha iistiin
sonuclar verdigi belirtilmekle birlikte (Kurukose Cal, 2022), 6grencilerin biyomimikriyle ilk kez tanigmalari
ve yas gruplart dikkate alindiginda bu durum normal karsilanmistir; fikir olusturmada zorlanma ve
detaylandirilamayan ¢izimler teknik ve bilimsel bilgi eksikligiyle aciklanabilir. Ogrencilerin eglenerek ve
yardimlasarak {irlin ortaya koyabilmesi ve kendilerini bir miihendis gibi hissettiklerini belirtmesi,
biyomimikrinin fen egitiminde ekonomik ve ¢evreye duyarli bir kavram oldugu (Cakir, 2019) ve
STEM/FeTeMM c¢alismalarinda Ogrencilerin miihendis gibi hissettigi (Avan vd., 2019; Yazici, 2019)
yoniindeki bulgularla értiismektedir.

Gozlemler ve goriismeler, is birligi asamasinda ekip arkadaslariyla ilgili yakinmalarin siirecin baglangicinda
daha sik oldugunu ve tiglincii eylem planinda belirgin sekilde azaldigini ortaya koymustur; grup ¢alismalarinda
fikir ayriliklan yasanabilecegi literatiirde de belirtilmistir (Celik, 2022; Yazici, 2019). Yakinmalarin azalmasi,
ogrencilerin is birligi becerisi kazandigini gostermektedir. Transfer etme basamaginda 6grenciler prototipleme,
kesme, yapistirma ve ii¢ boyutlu iiriin ¢ikarma gibi el becerilerini devreye sokmus ve psikomotor becerileri
desteklemistir (Dillon vd., 2005; Karamustafaoglu vd., 2018). Ogrencilerin siire¢ten memnun olmasi ve fen
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bilimlerine karst olumlu duygular gelistirmesi (Djonko-Moore vd., 2018) ile diger derslerin de okul disinda
islenmesi istegi, okul dis1 ortamlarin 6grencileri mutlu ve heyecanl kildig1 ve meraki artirdigi yoniindeki
caligmalarla uyumludur (Lakin, 2006; Yavuz Topaloglu, 2016).

Ugiincii eylem planimn iliskilendirme basamagindaki etkinlikler, Kargin'm (2022) belirttigi gibi 6n bilgileri
ortaya c¢ikarmis; kurakligin dogal afet sayilirken sel ve volkanik patlamanin sayilmamas: gibi kavram
yanilgilar1 dogal afet taniminin 6gretilmesiyle giderilmistir (Cakmak ve Bozdogan, 2022). Tecriibe etme
basamaginda dogal afet fotograflarindan etkilenen 6grencilerin en ¢ok depremle ilgili ¢6ziim Gnerileri sunmast
iilkemizdeki ge¢cmis deprem deneyimleriyle aciklanabilir. Uygulama basamaginda AFAD ziyaretiyle deprem
farkindalig1 kazanan 6grencilerin 6grendiklerini aileleriyle paylasma ve AFAD goniilliisti olma istegi, okul
dist ortamlarn farkindalik gelistirmedeki etkisini desteklemektedir (Karsh ve Yigit, 2016). Is birligi
basamagindaki depreme dayanikli ev tasarimlarinda en ¢ok kertenkele, kdpek ve yunus baligindan
esinlenilmis; taninmayan canlilarin da kullanilmasi hayal giiclinii kullanma istegine baglanmistir.

Ucgiincii eylem planinda tiim ekipler ii¢ fikrin hepsini biyomimikriden faydalanarak olusturmus ve 25 fikirde
en fazla kullamilan tasarim tiirii islev bazl olmustur (= 14). ilk etkinlikte gogu tasarimin canlilar1 seklen taklit
etmesine karsin ikincide islev bazli tasarimlarin agirlik kazanmasi, 6grencilerin canlilardan islev ve yap1 olarak
da esinlenmeyi Ogrendiklerini gdstermektedir; Moseley ve digerleri (2020) de saha gezileri sonrasinda
ogrencilerin canli varlik ¢izimlerinin arttigin1 belirtmistir. Her iki etkinlikte de fikirlerin ¢gogunun fantastik
kalmasi ve ¢izimlerin ayrintilandirilamamasi, yasa bagli teknik ve bilimsel bilgi eksikligi ile deneyimsizlikten
kaynaklanmaktadir (Yiiksel, 2020). Biyomimikrinin egitimde kullanim1 sinirli olmakla birlikte (Cakir, 2019),
FeTeMM uygulamalarinin hayal giicii, yaratici diigiinme, problem ¢ézme ve is birligi gibi becerileri gelistirdigi
bilinmektedir (Avan vd., 2019; Yildirnrm ve Altun, 2015). Bu baglamda, okul digi ortamlarda REACT
stratejisine dayali biyomimikri etkinliklerinin 6grencilerin problemlere alternatif ¢oziimler iiretme egilimine
katki saglayabilecegi diisiniilmektedir.

Transfer etme basamaginda biyomimikri fikirleri Uriin haline getirilmis; 6grenciler miihendislik tasarim
siirecine gore ¢evre sorunlarina ¢oziim liretmeye ¢alisirken el becerisi ve 6lgme gibi somut becerileri kullanmig
ve teknoloji-doga iliskisine dair farkindaliklarinda olumlu bir gelisme gézlemlenmistir (Alperen, 2020; Kaya,
2022). Ogrencilerin iiriin ortaya koyma ¢abalarinin bilimsel okuryazarlik ve gevresel sorunlara ¢dziim {iretme
becerilerine olumlu katki saglamasi, baglam temelli REACT calismalariyla paralellik gostermektedir (Avargil
vd., 2012; Krajcik vd., 2008).

Ug eylem plam boyunca giinliiklerden elde edilen duygusal ve davranigsal veriler, okul dis1 6grenmenin
0grenci motivasyonunu ve ¢evre duyarliligini destekledigini tutarli bigimde ortaya koymustur (Alperen, 2020;
Karsli vd., 2019). Ogrencilerin bu etkinliklerde yaratici ve farkli iiriinler ortaya koyabilmesi, dogal alanlarin
hayal giiciinii tetikledigi (Louv, 2012) ve okul dis1 mekénlarin egitim alan1 olarak kullanilmasinin iiretkenligi
artirabildigi (Armagan, 2015) goriisleriyle uyumludur.

Biyomimikri tasarim siireci rubrikle degerlendirildiginde, prototip i¢in uygun malzeme kullanimi (f = 15), test
etme (f' = 12) ve tasarimi iyilestirme (f = 13) kriterlerinde digerlerine gore daha diisiik puanlar alinmistir. Bu
basamaklarin elestirel diisiinme, analitik diigiinme, problem ¢ézme ve karar verme gibi {ist bilissel beceriler
gerektirmesi; 6grencilerin yaslar1 ve miithendislik tasarim siireclerine dair bilgi birikiminin sinirli olmasi bu
durumu kismen agiklayabilir. Ayrica bu kriterler i¢in gerekli arastirma ve siire okul dis1 ortamlarda istenilen
diizeyde saglanamamig olabilir; nitekim probleme ydnelik arastirma yapilma kriterinde hicbir ekip puan
alamamistir. Sonug olarak, Ogrencilerin arastirdiklart bilgileri miihendislik basamaklarinda kullanma
olgunluguna heniiz erisemedikleri sdylenebilir. Ikinci biyomimikri etkinliginde ekiplerin puanlarinin birinciye
gore daha yiiksek olmasi ve canli 6zelliklerinin kullaniminin artmasi, 6grencilerin tecriibe kazandigini ve
biyomimikri farkindaliginin arttigin1 géstermektedir. Gokgoz (2022) de biyomimikri tasarimlarinin farkindalik
diizeylerinin gelismesine katki sagladigini, Zari (2007) ise biyomimikri esinli tasarimlarin daha iyi yontemler
gelistirilmesine olanak sagladigini belirtmistir. Rubrik bulgular1 ve gozlemler, okul dis1 ortamlarda yapilan
biyomimikri ¢aligmalarinin miihendislik tasarim becerilerini ve {iriin olusturma siireglerini destekledigini
gostermektedir (Kaya, 2022; Ozgelik ve Akgiindiiz, 2018).

Ogrenci goriisleri REACT stratejisinin basamaklaryla iliskilendirilerek ele alinmistir. Ogrencilerin biiyiik
cogunlugu iinitenin okul disinda islenecegini 6grendiklerinde mutluluk, heyecan ve ayricalik hissettiklerini
belirtmistir; bu bulgu, iliskilendirme basamaginin gezi dncesi merak uyandirmasinin ve okul disi ortamlarin
dogal motivasyon kaynagi olmasmin bir sonucudur (Dettweiler vd., 2015). Ogrencilerin tamami okul dist
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dersleri eglenceli bulduklarmi, bu tiir etkinliklerin diger derslerde de yapilmasim istediklerini ve deneyimlerini
aile ve arkadaslariyla paylastiklarini belirtmistir; bu bulgular okul dis1 6grenme ortamlarinin derse yonelik
tutumlar1 olumlu etkiledigini ve siirdiiriilen olumlu duygularin kalicilig1 kolaylastirdigini gosteren literatiirle
uyumludur (Armagan, 2015; Kiiciik, 2020).

Ogrenciler en ¢ok uzun yolculuklar, sera sicaklig1 ve biyomimikri etkinliklerinde fikir iiretme ile prototipleme
asamalarinda zorlandiklarini ifade etmistir. Bu zorluklar, besinci simif 6grencilerinin miihendislik tasarim
stireclerine iliskin 6n deneyimlerinin sinirli olmasindan kaynaklanmakta olup STEM etkinliklerinde de
raporlanmistir (Kayabas, 2019). Buna karsin Ogrenciler biyomimikri etkinliklerinin kendilerine beceri
(tretkenlik, hayal giicii, yaraticilik), farkindalik ve deneyim kazandirdigini, dogaya farkl bir gozle bakmaya
basladiklarini ve canlilarin 6zelliklerini teknolojide kullanma potansiyelini fark ettiklerini ifade etmistir (Seker
ve Savas, 2023; Tiirkmen vd., 2018). Ancak yariya yakin bir kisminin 6grendikleri bilgiyi yeni problem
durumlarinda kullanamadigini ifade etmesi, transfer basamaginin beklenen diizeyde gerceklesmedigini ve
tekrarli uygulamalara ihtiya¢ duyuldugunu gostermektedir.

Biligsel kazanmimlar agisindan Ogrenciler gezerek 0grenmenin kolay oldugunu, bilgilerin daha kalic1 hale
geldigini ve siifta anlasilamayan detaylarin yerinde gozlemle kavrandigini vurgulamistir; bu algi tecriibe etme
ve uygulama basamaklarindaki somut deneyimlerle iliskili olup okul dist 6grenmenin formal egitimin
sinirliliklarini  agmadaki roliinii ortaya koymaktadir (Armagan, 2015; Cakmak ve Bozdogan, 2022).
Ogrencilerin sosyal bilgiler ve matematik derslerinin de okul disinda islenmesini istemeleri, REACT
stratejisinin diger derslere de uyarlanabilecegini diisiindiirmektedir.

Davranis degisiklikleri ve ¢evre bilinci agisindan 6grencilerin tamami, siire¢ sonunda ¢evreye yonelik olumlu
davranig degisiklikleri sergilediklerini belirtmistir. Cop atmama, ¢Op atanlart uyarma, suyu israf etmeme ve
dogal afetlere karsi 6nlem alma gibi ifadeler, is birligi ve transfer etme basamaklarinda kazandirilan gevre
duyarliligimin giinliik yasama yansidigin1 gostermekte ve okul dis1 6§renme deneyimlerinin ¢evre bilinci ve
sorumlu davranig gelistirmede etkili oldugunu belirten ¢aligmalarla tutarlidir (Armagan, 2015; Cavus vd.,
2013).

Ogretmenler en ¢ok etkinliklerin dogru yapilmasim saglama, disiplin ve zaman yonetiminde zorlandiklarin,
bu sorunlarin tecriibe kazanilmasiyla azaldigini belirtmistir (Lewis, 2017; Sarigiil, 2021). Etkinlik sayisinin
fazlaligi, 6grenci sayist ve kisa siirede birden fazla meké&nin ziyaret edilmesi olumsuz durumlar olarak
degerlendirilmis; Batman (2020) da mekanlarin 6gretim programina ve grenci sayisina uygun sec¢ilmesinin
Oonemini vurgulamistir. Tim O6gretmenler okul dis1 etkinliklerin fen Ogretimine eglenerek Ogrenme,
motivasyon, yerinde 6grenme, sosyal beceri ve kalicilik gibi katkilar sundugunu belirtmistir (Batman, 2020;
Kaplan ve Tiirkmen, 2022). Ogretmenlerin ¢ogu bu ortamlarda etkinlik diizenlemek istemis, bir dgretmen
planlama zorlugu nedeniyle kararsiz kalmistir; bu bulgular ilgili literatiirle paraleldir (Donel Akgiil ve Arabaci,
2020; Kisiel, 2005; Kdseoglu ve Tiirkmen, 2020). Ogretmenler planlama (68renci seviyesine ve programa
uygunluk, yakin mekéanlar) ve uygulama (rehber ve dgretmenlerin aktif katilimi, uzman destegi, kurallarin
hatirlatilmasi, zaman yonetimi) siireglerine yonelik 6nerilerde bulunmustur.

Bu ¢aligmada, 5. sinif “Insan ve Cevre” iinitesi kapsaminda REACT stratejisine gore gelistirilen etkinlikler,
okul dig1 6grenme ortamlarinda eylem arastirmasi deseninde uygulanmistir. Nicel ve nitel bulgulardan elde
edilen sonuglar asagida 6zetlenmistir.

Akademik basar: ve gevre davranisi agisindan, REACT stratejisine dayali okul dis1 6grenme etkinlikleri,
ogrencilerin akademik basarilarin1 ve ¢evre sorunlarina yonelik davraniglarini mevcut 6gretim programina
gOre yapilan 6gretime kiyasla daha fazla artirmigtir. Bu artig, iligkilendirme basamaginda gezi dncesi yapilan
hazirliklarin hazir bulunuslugu artirmasina ve tecriibbe etme basamaginin birinci elden deneyim firsati
sunmasina baglanabilir. Ancak bu etkinin 6grencilerin yas diizeyi ve 6n bilgileriyle smirlt oldugu; her
ogrencide aymi diizeyde goriilmedigi; ¢alismanin Agr ilindeki tek bir ortaokulda 6grenim goren 56 kisilik
(uygulama ve karsilastirma) bir ¢alisma grubuyla yiiriitiildiigli dikkate alindiginda, sonuglarin tim 5. sinif
seviyelerine dogrudan genellenemeyecegi unutulmamalidir.

Ogrencilerin biiyilk cogunlugu okul dis1 6grenme ortamlarinda ders islemekten hoslandigii ve
motivasyonunun arttigini belirtmis; en sik ifade edilen davranis degisikligi ¢6p atmama aligkanligi olmustur.
Ancak bir kisminin biyomimikri etkinliklerinde fikir {iretme ve prototipleme agamalarinda zorlanmast, besinci
sinif diizeyinde bu tiir st diizey becerilerin beklendigi kadar hizli gelismedigini gostermektedir; bu zorluklar
ogrencilerin yas diizeyi, teknik bilgi eksikligi ve deneyimsizligiyle iliskilidir. Ogretmenler okul disi
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etkinliklerin eglenerek Ogrenmeye ve motivasyona katki sagladigini, uygulama, disiplin ve zaman
yonetimindeki zorluklarin tecriibeyle azaldigini ifade etmis ve bu ortamlari 6nemli bir avantaj olarak
degerlendirmistir. Yolculuk kaynakli olumsuzluklar dikkat yonlendirme ve etkinliklerle, bagimsiz hareket
etme egilimi ve bastan savma doldurulan ¢aligma kagitlar1 ise kagit sayisinin azaltilmasi ve yapilandirilmis
giinliiklerle ¢oziilmiistiir. Bu bulgular, okul dis1 6grenme etkinliklerinin planlanmasinda 6grencilerin gelisim
diizeylerinin dikkate alinmas1 gerektigini ve etkinliklerin tekrarlanmasinin beceri gelisiminde 6nemli oldugunu
gostermektedir.

Bu sonuglar dogrultusunda, “Insan ve Cevre” iinitesi i¢in hazirlanan okul dis1 6grenme etkinlikleri fen bilimleri
Ogretmenleri tarafindan dogrudan kullanilabilir; ancak bu ortamlarin tesadiifi firsatlara birakilmayip yillik
planlara dahil edilmesi, mevsimsel kosullar dikkate alinarak iinite siralamasinin diizenlenmesi ve etkinliklerin
ziimre toplantilarinda ortak planlanmasi dnerilmektedir. Biyomimikri etkinliklerinin miihendislik ve tasarim
siireglerini fen derslerine tagimada islevsel oldugu goriildiigiinden benzer etkinliklerin ¢evre egitiminde
yayginlastirilmasi yararli olabilir; bununla birlikte 6grencilerin fikir iiretme ve prototipleme asamalarinda
zorlandig1 dikkate alinarak motivasyonun korunmasi, arastirma kaynaklarinin saglanmasi ve alan uzmani
destegi onerilmektedir. Siirecin glivenli ve amacina uygun yliriitiilebilmesi i¢in rehber 6gretmenlerin etkinligin
amact hakkinda onceden bilgilendirilmesi, gezi kurallarinin hatirlatilmasi, veli desteginin saglanmasi ve
ogretmenlerin kaygilarini azaltacak hazir uygulama planlarinin gelistirilmesi 6nerilmektedir. Ogrencilerin
yikici doga olaylari arasinda agirlikli olarak depreme odaklandigi goriildiigiinden diger doga olaylarina yonelik
farkindalik ¢aligmalarina daha fazla yer verilebilir; gelecek arastirmalarda REACT stratejisiyle hazirlanan
etkinliklerin farkli {inite ve konulara uyarlanmas: ve bu alandaki sinirl literatiirii genisletecek ¢aligmalar
onerilmektedir.

Yazar Notu : Bu calisma ikinci yazarmm damigmanliginda birinci yazarin doktora tezinden
tretilmistir.

Yazar Katkilari : Calismaya birinci yazar %70, ikinci yazar %30 oraninda katkida bulunmustur.

Etik Kurul Bilgisi : Bu arastirma i¢in Amasya Universitesi Sosyal Bilimler Etik Kurulu’ndan etik onay
almmustir (Tarih: 08.06.2021; Say1: E-30640013-108.01-18473).

Cikar Catigmasi : Caligmada herhangi bir ¢ikar gozetilmemistir.

Veri Erisilebilirligi : Calisma verileri Yiiksekogretim Kurumlari Bilimsel Arastirma ve Yaym Etigi

Yonergesi geregince sadece ¢aligsma arastirmacilarda saklidir. Gerekli goriildiigii takdirde sorumlu yazar ile iletigime
gegilebilir.
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Introduction

Education today is no longer confined to the classroom; it extends into students' everyday lives and
surroundings. Out-of-school learning environments allow students to explore, experience and learn about their
natural surroundings while also encouraging them to discover innovative topics such as biomimicry. The
REACT strategy, a concrete roadmap for applying context-based learning inside and outside the classroom,
rests on the principle that learners actively construct knowledge and make sense of it through experience
(Crawford, 2001). Recent research likewise shows its positive effects on academic achievement, relating
science to everyday life, and motivation (Erdogan & Uluginar Sagir, 2024; Yalgin & Demirhan, 2025).

In this respect, REACT is directly related to Kolb's (1984) experiential learning cycle, and out-of-school
learning environments offer ideal contexts for its “concrete experience” and “active experimentation” phases
in particular (Kolb, 1984). However, students and teachers generally perceive such environments as places
visited solely for entertainment or excursions, which limits their effective instructional use (Oner, 2015). It is
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therefore necessary to integrate out-of-school learning environments with a structured strategy such as REACT
and to demonstrate this integration through concrete practical examples.

The literature shows that out-of-school settings such as exhibitions, greenhouses, parks and gardens positively
affect students' academic achievement, scientific process skills, scientific attitudes and views on the science-
technology-society-environment relationship (Bozdogan & Yalg¢in, 2006; Tiirkmen, 2018), and that teaching
the topics addressed in these settings through systematic strategies enhances the quality of learning (Bozdogan,
2012). Nevertheless, because existing studies largely stop at demonstrating a “positive effect”, practical
examples of how a structured strategy such as REACT can be operationalised in these settings remain scarce.
It is also known that context-based learning may leave students struggling to construct meaning in new contexts
when concepts are insufficiently structured, and that out-of-school learning environments hold considerable
potential for overcoming this limitation (Karsli, 2019; Saglam et al., 2012). Activities designed with the
REACT strategy enable students to carry the topics of environment-related units in particular into real-life
contexts and to develop sensitivity to environmental problems. Biomimicry, grounded in the philosophy of
drawing inspiration from and learning from nature, is considered a potentially effective approach in contextual
learning. Although examples of its educational use are limited, interest has grown in recent years, and studies
measuring lower secondary students' biomimicry awareness have been conducted (Hocaoglu et al., 2025). For
fifth-grade students, who need abstract concepts made concrete, biomimicry activities offer an entry into
engineering design processes through observing living organisms in nature.

The “Human and Environment” unit was considered suitable for this study because students interact with
organisms they can observe directly in their surroundings, which provides a natural context for biomimicry-
based activities. The literature review conducted for this study identified no other study combining out-of-
school learning, the REACT strategy and biomimicry in a single design. The fundamental gap is therefore the
absence of practical examples in which out-of-school learning environments are integrated with a structured
strategy such as REACT while also incorporating an innovative approach such as biomimicry. In the context
of the fifth-grade “Human and Environment” unit in particular, no study was found in which these three
elements (out-of-school learning + REACT strategy + biomimicry) were used together and the process was
examined in depth through action research. This gap is the principal starting point of the present research.

REACT's “experiencing” step corresponds to the concrete experiences afforded by out-of-school learning
environments, while biomimicry—observing organisms, analysing their characteristics and adapting them to
human-made problems—overlaps with the “transferring” step. Combining the three components can be
considered theoretically meaningful within Kolb's (1984) experiential learning cycle, as each supports the
others: the out-of-school setting provides concrete experience, REACT structures it, and biomimicry helps turn
observation into solution generation. The fifth-grade “Human and Environment” unit covers everyday
concepts such as the environment, biodiversity, ecosystems, recycling, the human-environment relationship,
natural resources and environmental problems, which appear in the Fifth-Grade Science Curriculum (MEB,
2018) within outcomes supporting environmental awareness. For example, “biodiversity” can be addressed
effectively in a botanical garden through the Relating and Experiencing steps; “environmental pollution” at a
treatment plant through the Applying step; and “destructive natural events” at the AFAD (Disaster and
Emergency Management Authority) centre through the Cooperating and Transferring steps.

In this context, the research aims to examine in depth, through action research, the implementation of REACT-
based activities in out-of-school settings and their reflections on students' academic achievement,
environmental behaviour and solution-generating skills within this process analysis. Accordingly, the principal
research problem was formulated as “How does the implementation of activities developed within the scope
of the REACT strategy in out-of-school learning environments reflect on the instructional process of the fifth-
grade Human and Environment unit?”, with the following sub-problems:

1. How do REACT-based out-of-school learning activities reflect on students' academic achievement and their
behaviour towards environmental problems?

2. What are students' experiences of activities carried out with the REACT strategy in out-of-school learning
environments, and what is the contribution of this process to their skills in generating solutions to
environmental problems?

3. What are the views of students and teachers regarding the implementation process, together with the
problems encountered and the proposed solutions?
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Method
Research Design

This action research study aimed to examine the out-of-school learning process in depth in its own setting and
to improve it by resolving emerging problems. In action research the researcher plans and implements an
instructional process and improves it on the basis of the results (Mills, 2011), in a cycle of planning,
implementation, development and evaluation (Ozpmar & Aydogan Yenmez, 2019). The
practice/collaborative/discussion-oriented type was chosen because the researcher was also the implementing
teacher and intervention in emerging problems was essential. Given the cyclical nature of action research, the
focus is on understanding and improving the process rather than measuring effect (Mills, 2011); the
comparison group and pre-/post-tests serve as triangulation instruments at the evaluation stage, offering a
reference point for the qualitative findings rather than demonstrating statistical effect (Fettahlioglu, 2012;
Phillips & Carr, 2010).

Study Group

The participants were fifth-grade students at a lower secondary school in Agr1 in the 2020-2021 academic year:
an intervention group of 26 students, with whom the action plans were implemented, and a comparison group
of 30 students serving as a reference point for quantitative triangulation. Convenience sampling was used for
reasons of time, transport and ease of implementation (Canbazoglu Bilici, 2019). Twelve intervention-group
students—four from each achievement level (high, medium, low)—were selected through maximum variation
sampling (Yildirim & Simsek, 2018) for semi-structured interviews.

Data Collection Process

The implementation lasted six weeks within the Science course in 2020-2021. The outcomes of the fifth-grade
Human and Environment unit were taught in out-of-school learning environments through three REACT-based
action plans, for two reasons: in action research the evaluation of each plan guides the next, and the unit's
outcomes fall naturally into three themes—biodiversity (first plan), the human-environment relationship and
environmental problems (second plan), and destructive natural events (third plan). Nine out-of-school
environments were visited in three excursions in the first plan, six in four excursions in the second, and five in
four excursions in the third. As shown in Figure 1, each plan covered every REACT step across pre-, during-
and post-excursion phases; biomimicry activities in the second and third plans enabled students to produce an
artefact through engineering design by observing nature.

Figure 1

Flowchart of action plans
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Before the implementation, an intervention group of 26 students, to be taught with REACT-based activities,
and a comparison group of 30 students, to be taught according to the 2018 Ministry of National Education
Science curriculum, were determined; the achievement test and the scale of behaviour towards environmental
problems were administered to both groups as pre-tests.

The implementation was conducted by the researcher-teacher, who observed all activities before, during and
after the excursions and kept excursion notes; after each venue, students wrote excursion diaries. On
completion, the achievement test and the behaviour scale were administered as post-tests, and semi-structured
interviews were conducted with the twelve selected students.

The process was structured as a cycle of planning, implementation, development and evaluation based on the
action research spiral (Mengi Us, 2019). The activities in the action plans and the out-of-school learning
environments used are presented in Table 1.

Table 1

Action Plans

IMPLEMENTATION
1st ACTION:
LEARNING Out-of-School Learning During the
OUTCOMES Environment Pre-Excursion Excursion Post-Excursion
*(R1) Trout Facility
Brochure
*(R2) Butterfly Collection
= Brochure
B Relating *(R3) Explorers Think
£ E *(R4) Detective Explorers
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3 55 Brochure
> =5
z < =95 *(R6) Forest Story
<
5 %D 3 E Botanical Garden 40°+40”
<
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= < LS 2 *(E1) What Are Explorers .
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-z & 72 40°+40° § . *(E7) Living / Non-
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= = s =] Experienci — « Living
2 g S > Diyadin Tomato Greenhouse (E4) Explorers Answer % .
= 1S £ S35 ng T *(E5) Food Web (E8) Blessings of Nature
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= S E T (stop motion application)
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4 R =Rt
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2R E g — Py
z 4 é 2 Cooperatio gg: Qrman Genel Mudiirliigii . ' . '
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2o _=A 40°+40°
B E -« :
:f g 2 ; ; Transferrin 15 Temmuz Sehitler Park: *(T1) Explorers Gazette /
28 § o g 40° Nature Journalism

EVALUATION: / Excursion Diaries / Researcher Notes / Biomimicry Rubric

IMPLEMENTATION

Out-of-School
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LEARNING OUTCOMES Learning . During the .
. Pre-Excursion . Post-Excursion
Environment Excursion
= 5 . .
gg S - % .é Relating *(R1) The Right Behavior
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o E g~ g = 2 & 8 EXp
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S ; é g E g ;; é “E’ 5 g gn £ 2 g8 Energy *(E2) Semantic Feature Analysis Administrator
g, £ £ & -9 28 . .
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@ THSEE g5gE EE8T g 5
© = 2 = 2 2
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Table 1 (continued)
Action Plans

Agr Culture
and Congress
Center

*(A2) What Is

*(C1) Biomimicry Draft Study

Cooperation Agrl General ~ Biomimicry? *(C2) My Tree Has Rights
Directorate of
Forestry
Garden
Deneyap *(T1) Biomimicry
Transferring ~ Workshop40'+ Prototyping

40

EVALUATION: / Excursion Diaries / Researcher Notes / Biomimicry Rubric

IMPLEMENTATION
LEARNING Out-of-School 3nd ACTION:
OUTCOMES Learning Pre- During the
Environment Excursion Excursion Post-Excursion
” o *R1) Which
> o o
B o
2 £ 2
:<Zt g g 7.’2 Disaster?
= 4 4 < 5 *
= Z s g e Agri Culture (E1) Explorers on a *(E2) Explorers Evaluate
4 o B ] S . and Congress Treasure Hunt *
] = g 2 & Experiencing % s (E3) What Should Be Done
= = £ - = g Center (A3) Explorer’s During an Earthquake?
L<) § £ E g % Hall40°+40° Backpack s quake:
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a =] = = = o * '
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E 5 ] §‘ 40' Center
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2 2 8 Di N . .
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v 5w g B 40° Prototyping
ok ck o

EVALUATION: / Excursion Diaries / Researcher Notes / Biomimicry Rubric

As presented in Table 1, each action plan was built on the five steps of the REACT strategy and included pre-
trip, during-trip and post-trip phases; the time allocated, the settings and the activity content were differentiated
according to the learning outcomes.

Data Collection Instruments

Quantitative data were collected to answer the first research question (effect on academic achievement and
environmental behaviour), and qualitative data to answer the second and third (learning experiences, solution-
generating skills, views and process-related problems).

Quantitative data collection instruments: A 32-item multiple-choice Human and Environment Unit
Achievement Test (HEUAT) was developed by the researcher. For content validity, a table of specifications
was prepared on the basis of the unit's eight learning outcomes, with four questions per outcome written at
different levels of the revised Bloom's taxonomy. The draft was reviewed for language and content validity by
three science teachers, one science education academic and one Turkish language teacher. For reliability, the
test was administered to 320 sixth-grade students who had covered the topic in previous years; after item
analysis, two questions were removed, leaving 30. The mean item discrimination index was 0.51, the mean
item difficulty index 0.48 (medium difficulty), and Cronbach's alpha 0.853. Behaviour towards environmental
problems was assessed with the Scale of Behaviour towards Environmental Problems (SBEP) developed by
Giiven and Aydogdu (2012); in a pilot with 25 fifth-grade students outside the research group, its Cronbach's
alpha was 0.810.

Qualitative data collection instruments: Semi-structured interview forms were prepared in line with the
research aims, reviewed for content validity by two science education specialists and three science teachers,
and finalised according to their feedback. Sixteen questions were posed to students and five to the teachers
accompanying the excursions. Researcher notes, worksheets, student writings and diaries were also used as
data sources throughout the process and analysed through content analysis.

Biomimicry Design Assessment Rubric: The researcher developed a rubric to assess students' competence in
the engineering design process and the two biomimicry activities they carried out. It comprises ten main criteria
derived from the engineering design steps (defining the problem, researching the problem, possible solution
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paths, drawing for the solution, selecting the most appropriate solution, creating a prototype, using appropriate
materials, testing the prototype, sharing the solution, and redesign), each scored 0-3, for a maximum of 30.
Inter-rater correlations across the independent ratings of three specialist teachers ranged from .993 to .995.
Students' drawings, models and prototypes were scored with this rubric.

Validity and Reliability

To establish the applicability, validity and reliability of the REACT-based out-of-school activities, the opinions
of a professor of science education, two science teachers with master's degrees and three science teachers with
at least eight years of experience were obtained, and the activities were adjusted accordingly. For reliability,
sufficient time was spent in the setting, the processes were described in detail, and the data were interpreted
through triangulation.

Qualitative validity rested on two criteria: reporting the data in detail and explaining how the conclusions were
reached (Yildirnm & Simsek, 2018). For internal validity (credibility), confirmation was obtained from a
professor in the field and from science teachers, data from different sources (observation, interviews, document
analysis, tests and scales) were compared through triangulation, and member checking was carried out with
some of the interviewed students. For external validity (transferability), every stage of the research was
reported in detail, leaving an audit trail.

Data Analysis

Analysis of quantitative data: Achievement test and behaviour scale data were analysed in IBM SPSS at a
significance level of .05. Normality was examined with the Shapiro-Wilk test and kurtosis and skewness
values, and homogeneity of variance with Levene's test; all assumptions were met (p > .05).

Pre-test scores were compared with an independent samples t-test and the groups were found to be equivalent
(p > .05). Within-group pre-/post-test change was analysed with a paired samples t-test and the between-group
post-test difference with an independent samples t-test; given the supportive role of quantitative data in action
research, basic difference tests were considered sufficient, and eta squared (n?) was calculated as the effect
size.

Analysis of qualitative data: Data from observation (researcher diary, rubric), interviews (semi-structured) and
artefacts (student diaries, worksheets) were analysed through content analysis in NVivo (Yildirim & Simsek,
2018). The data were read line by line to identify meaningful units; codes were created, themes were formed
from their similarities and differences, and codes and themes were tabulated with their frequencies and
interpreted. For coding reliability, the data were coded independently by a researcher specialising in the field,
with inter-coder agreement above 90%; disputed codes were discussed, a common framework was established,
and the remaining data were recoded accordingly. Direct quotations were included to support internal validity.

Relationship between quantitative and qualitative data: Quantitative data were used not as independent
evidence but as a complementary data set consistent with the qualitative findings; the Findings section presents
the quantitative results first and then the qualitative findings, and the discussion interprets the two together.
An overview of the data collection instruments is given in Table 2.

Table 2
Data Collection Instruments Used in the Study

Qualitative Data Collection Tools Quantitative Data Collection Tools
Observation Interview Document analysis Tests and scales
Researcher s .Seml_.s tructured Student journal Achievement test
journal interview (teacher)
Rubric Semi-structured Artefacts / Student Scale of behaviour towards
interview (student) products (worksheets) environmental problems

Ethics Statement

Ethical approval was obtained from the Social Sciences Ethics Committee of Amasya University (Date:
08.06.2021; Number: E-30640013-108.01-18473), and research permission from the Agr1 Provincial
Directorate of National Education (E-78971437-605.01-25974160). Voluntary consent was obtained from
parents and verbal assent from the students, who were informed that they could withdraw at any time without
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academic penalty. Interview audio recordings were stored on an encrypted computer accessible only to the
researcher and deleted after transcription; the data will be retained for five years and then destroyed. To manage
the potential role conflict arising from the researcher also being the implementing teacher, it was emphasised
that participation was unrelated to grades, the data were additionally coded by an independent expert, and the
findings were interpreted reflexively. Participant names were coded to ensure confidentiality.

Findings
Findings on Academic Achievement and Behaviors Toward Environmental Problems

Findings concerning the current situation: As both groups numbered fewer than 50, the normality of the data
from the 26-student intervention group and the 30-student comparison group was examined with the Shapiro-
Wilk test. The comparison group's pre-test (p = .151) and post-test (p = .087) scores and the intervention
group's pre-test (p = .423) and post-test (p = .549) scores were normally distributed; kurtosis and skewness
values lay between -1.5 and +1.5 (Kalayci, 2010), and Levene's test showed homogeneous variances between
groups (p > .05). Parametric methods were therefore used to analyse the pre- and post-test scores. Independent
samples t-tests showed no statistically significant difference between the comparison and intervention groups'
mean HEUAT pre-test scores (M = 15.15 and M = 14.83; t = .254, p = .800), nor between their mean SBEP
pre-test scores (M =94.33 and M = 95.15; ¢t = .314, p = .377).

The mean HEUAT post-test score was 18.47 for the comparison group and 22.31 for the intervention group, a
statistically significant difference in favour of the intervention group (¢ = 3.119, p < .05). The effect size for
the group variable was > = 0.153. Given that 1? values of .01, .06 and .14 represent small, medium and large
effects respectively, this indicates a large relationship between the group variable and achievement test scores
(Biiytikoztiirk, 2007).

The mean SBEP post-test score was 100.07 for the comparison group and 104.85 for the intervention group,
again a statistically significant difference in favour of the intervention group (z = 2.259, p < .05). The effect
size (n? = 0.086) indicates a medium relationship between the group variable and behaviour scale scores
(Biiytikoztiirk, 2007).

Findings Regarding Students' Experiences and Problem-Solving Skills on Environmental Issues
Findings Obtained from the First Action Plan

The findings from the researcher's observation notes, the worksheets and the diaries were examined. Sample
excerpts from the theme, category and code tables of the content analysis are presented in Table 3.

Table 3
Examples of Content Analysis Tables for the First Action Plan

Findings obtained from researcher journals and worksheets

Worksheets prepared in accordance . . s Number of
with REACT stages Observed behaviors and findings in the worksheet students (f)

Knows the importance of biodiversity for natural life
(R1) Trout Facility Brochure

(R2) Butterfly Collection Brochure

(R5) Botanical Garden Brochure Knows that botanical gardens host many organisms that are
endangered.

Questions the importance of biodiversity for life.

Example 1
Relating

Students largely enjoyed the idea of the excursion and had fun during it. In the diaries, the highest frequencies
in the first action plan fell in the categories “Happy” (f' = 64) and “Excited” (f = 43): “I was very curious about
the zebrafish” (S9). After three excursions to nine different out-of-school learning environments, the most
frequent categories under the learning theme were “Noticing biodiversity” (f = 63) and “Learning topics and
concepts” (f' = 28), and under the post-excursion curiosity theme “Detailed information about the topic” (f =
46) and “Other venues” (f = 32). This distribution indicates that emotional engagement proceeded in parallel
with cognitive awareness.

Under the theme “promises/decisions made after the excursion”, the highest frequency was “Care and attention
towards the environment” (f = 50). Under the “I am glad that” theme, participating in the excursion (f = 70),
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and under the “I wish that” theme, other lessons also being taught outside school (f = 27) were the most
frequent categories. On worksheet A4, students commented on a decline in the diversity of living organisms
with statements such as “Life would end” (S8) and “Oxygen would decrease” (S24).

According to the researcher's observations, students learned plant names with mobile applications in the
botanical garden, examined the fish in the aquarium with astonishment, and showed considerable interest in
the insect and bird collections at the biodiversity research centre. Negative expressions were used in the
Diyadin tomato greenhouse because of the heat, and the geothermal water source attracted less interest (nine
students asked questions); the terrarium activity and the activities in the parks and gardens were completed
collaboratively and without boredom.

Evaluation of the first action plan: The researcher's notes record that nine students could not focus on the
activity sheets because of the excitement of the excursion, that students tended to act independently, and that
the rules had to be reiterated frequently. Following complaints of too many activity sheets, their number was
reduced in subsequent plans. Students could give no examples of fungi or microscopic organisms, did not
recognise some organisms and had difficulty with the concept map; the researcher and accompanying teachers
supplied the missing information. Their claim that organisms they feared should not exist in nature was
corrected by explaining that every organism has a function and a right to live. Because the diaries after the
Erzurum excursion were completed perfunctorily, structured diaries were introduced thereafter. In line with
these reflective findings, the number of activity sheets, the guidance strategies and the data collection
instruments were reorganised in the subsequent plans.

Findings Obtained from the Second Action Plan

The findings from the researcher's observation notes, the worksheets and the diaries during the second action
plan were examined. Sample excerpts from the theme, category and code tables of the content analysis are
presented in Table 4.

Table 4
Examples of Content Analysis Tables for the Second Action Plan
Learning Outcomes Excursion Out-of-Sc‘hool Learning Worksheets
Environment
; F.5.6.2. Human and Environment Agr1 Municipality Water (R1) The Right Behavior
o Relationship Ist Treatment Plant (R2) The Dreaming Explorer
g Topic / Concepts: Environmental pollution, Excursion (A1) My Water Is Getting Purified
fé environmental protection and enhancement, Agr1 (E1) Fishbone
o }.zuman—enwr onme'nt interaction (human Central Agr Solid Waste Disposal (E2) Semantic Feature Analysis Grid
impact on the environment), local and o . ..
. Facility Energy Production Area (E3) Administrator Explorer
global environmental problems .
(E4) Structured Grid

The observation notes, worksheets and diaries showed that students greatly enjoyed the excursions and were
satisfied with the activities. In the diaries, the most frequent positive emotion was “Happy” (f = 55), while
negative emotions included “Boredom” (f'= 10) and “Tiredness” (f = 9). Under the post-excursion curiosity
theme, “Detailed information about the topic” (f = 56) and “Other venues” (f = 48), and under the theme
“promises/decisions made after the excursion”, “Care and attention towards the environment/trees” (f = 21)
and “Researching in detail what one is curious about” (f = 19) came to the fore. Under the “I am glad that”
theme, “Participating in the excursion” (f = 48), and under the “I wish that” theme, “Other lessons also being
taught outside school” (f'= 47) were the most frequent categories.

In the biomimicry activity, students developed 12 ideas inspired by living organisms, most often the elephant
(f = 4). The designs were form-based (f = 5), function-based (f = 4) and structure-based (f = 3), suggesting
that students tended to imitate nature primarily at the visual/formal level. Students had difficulty generating
ideas and relating organisms to their characteristics; most ideas were fantastical and the rough sketches could
not be turned into detailed drawings. An example of student work is presented in Figure 2.
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Figure 2
Sample student work

T'hree ideas of (
that could solve

The detailed idea of the Prototype of the seventh team

he seve
the pre seventh team.

Evaluation of the second action plan: Visits distant from the centre excited students more, whereas activities
in the immediate vicinity produced less excitement but high satisfaction. At the Solid Waste Disposal Facility
and the Water Treatment Plant, students asked many questions; realising how demanding water treatment is,
they said they would pay greater attention to water conservation and that their environmental awareness had
increased. In the “I Am Not Trash” and “Compost Making” activities in the school garden, students were
reluctant at first but participated actively as the process progressed; in the “My Tree Has Rights” activity, they
developed ideas about the rights of living organisms.

In the biomimicry draft work, students had difficulty generating ideas at first but produced more creative ideas
as they drew inspiration from one another. Statements such as “I don't know what to do, I can't think of
anything” (S4) were frequently noted; the importance of collaboration was emphasised for students who could
not agree with their group partners, and students were told that their drawings did not have to be perfect.

In the prototype stage, students worked on a form basis rather than functionally, using simple materials such
as cardboard and coloured paper. Worksheet pictures that were not understood were explained, videos were
shown for the final state of the compost, and different prompts were provided for answers formed largely
around punitive sanctions.

Overall, students' environmental awareness increased in the second action plan and they were satisfied with
the activities; however, gaps in technical knowledge limited the design and prototype work. In line with these
reflective findings, the biomimicry activity was repeated in the third plan, with more examples and guidance
at the idea-generation stage and clearer expectations for group work, and visual and explanatory supports were
planned to make the worksheets more comprehensible.

Findings Obtained from the Third Action Plan

The findings from the researcher's observation notes, the worksheets and the diaries in the third action plan
were examined. Sample excerpts from the theme, category and code tables of the content analysis are presented
in Table 5.

Table S
Examples of Content Analysis Tables for the Third Action Plan

Analysis of data obtained from the analysis of the "Explorers at the AFAD Center" worksheet

s Number of

Findings in the worksheet students (f)
I know natural disasters and what to do during a disaster. 9
; I know what to do in an earthquake. 8
g' I know the harms of natural disasters to humans.. 7
I_% What do I I know what natural disasters are. 2
know? I know the precautions that should be taken before an earthquake. 1
I know how AFAD will help us during a disaster. 1
I know that AFAD rescues people.. 1
I don't know anything. 3

In the diaries, the most frequent positive emotions were “Happy” (f = 51) and “Very good” (f = 28), while
negative emotions included “Boredom” (f = 8) and “Tiredness” (f = 7). The slight decrease in negative
emotions compared with the second action plan may be read as a pattern indicating that the process
improvements were reflected in the student experience. Under the post-excursion curiosity theme, “Other
venues” (f' = 59) and “Detailed information about the topic” (f = 45), and under the theme “promises/decisions
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made after the excursion”, “Researching in detail what one is curious about” (f = 35) and “Taking precautions
before an earthquake” (f'= 29) came to the fore. Under the “I am glad that” theme, participating in the excursion
(f = 45), and under the “I wish that” theme, “That I had done the activity better” (f = 27) and “That other
lessons were also taught outside school” (f'= 20) were the most frequent codes.

Before the visit to the AFAD centre, most students said they wanted “to learn how to protect themselves from
the harm that natural disasters would cause” (f = 18); afterwards they most often said they had “learned about
the equipment used to rescue people trapped under rubble” (f = 18). The statement “I felt very sad for the
people trapped under the rubble. That is why buildings should be built very solidly” (S19) suggests that
students empathised. In the second biomimicry activity, students developed 25 ideas and, unlike the first, all
teams based all three of their ideas on biomimicry. The organisms drawn on most often were the lizard (f = 4),
the dog (f = 4) and the dolphin (f = 4). Function-based designs (f = 14) moved into first place, followed by
structure-based (f = 8) and form-based (f = 4) designs; this marked increase may be read as a pattern indicating
that students' understanding of biomimicry progressed from superficial imitation towards functional solutions.
Rubric scores were higher in the second activity than in the first. More than half of the students (f = 7) said
they had difficulty following the engineering steps.

Evaluation of the third action plan: At the natural disasters exhibition in the Agr1 Culture and Congress Centre,
students focused intently on the visual materials and, after the earthquake bag activity, wished to make
preparations with their families. The equipment and rubble work at the AFAD centre attracted their interest,
and their awareness of earthquake safety increased markedly. Students presented confidently in the volcano
activity, designed simple seismographs in the seismograph activity, and in the second biomimicry activity
generated ideas faster thanks to their previous experience, with fewer complaints.

The researcher's notes record that some students counted drought but not floods or volcanic eruptions as natural
disasters; the misconception was corrected by teaching the definition. As no student proposed solutions for
tornadoes, volcanic eruptions or hurricanes, students were reminded that these too are natural disasters.
Difficulties in the “Explorer's Backpack”, “Explorers Build a Seismograph” and “Explorer Finding the Right
Exit” activities were resolved by explaining their purpose and procedure. Students who built house prototypes
in the Deneyap Workshops showed high motivation and collaboration. Overall, awareness of natural disasters,
self-confidence, collaboration and design skills all increased. In the Biomimicry Design Assessment Rubric,
teams scored higher in the second activity, attributed to experience gained, but lower on using appropriate
materials for the prototype (f = 15), testing the prototype (f= 12) and defining improvements to the design (f
= 13) than on other criteria. The results suggest that students were able to develop solutions to environmental
problems in the REACT-based biomimicry activities and model them as concrete designs, if imperfectly.

Student and Teacher Opinions Regarding the Implementation Process: Challenges and Suggestions
The findings on the third sub-problem are presented separately for students and teachers.
Student Views

Students did not remember all the venues but particularly recalled the Erzurum Ata Botanical Garden, the
Biodiversity Research Centre, the Faculty of Fisheries and the Agr1 Deneyap Workshop (f'= 12). Most students
developed positive emotions on learning that the unit would be taught outside school (f' = 21) and shared what
they had learned with their families; some (f = 8) found the journey, the heat in the greenhouse and the idea-
generation and prototyping stages of the biomimicry activities challenging. The biomimicry activities were
said to impart skills above all (f = 8), followed by environmental awareness (f = 4) and experience (f = 4); at
the same time, many students had difficulty generating ideas (f = 8) and applying the engineering steps (f =
7). Most drew inspiration from animals and most often from organisms' physical characteristics (f = 8); only
two plant species were used. Some students (50%) said they could not use what they had learned in a new
problem situation. Most said that learning by touring was easier (f = 7) and that they preferred out-of-school
settings because they were enjoyable (f = 14). All students reported a change in behaviour, especially not
littering (f = 8), and increased awareness of environmental problems (thought: /= 17; feeling: /= 10). They
also emphasised that out-of-school lessons provided motivation (f' = 8) and ease of learning (f = 7), and most
often wished social studies lessons to be taught outdoors (f = 8). A sample excerpt from the content analysis
tables is presented in Table 6.
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Table 6
Example of a Content Analysis Table for Student Views

Analysis of Students' Responses to the 10th Interview Question

Theme Category Code Total (f)
— . Yes, it was easy. I didn't struggle at all. 7
) Ease of both visiting Y g8
=y ino i It was hat . .
g and learning in out- was somewida I struggled a bit, but it was fun 2
B of-school easy.
environments No. it was not Learning by traveling is nice, but some journeys were tiring. 2
’ eas I wanted to travel rather than look at it from a course/lesson 1 3
Y perspective.

Teacher Views

Five questions were posed to the five teachers who accompanied the excursions and analysed through content
analysis. The most frequent difficulties were maintaining discipline and ensuring that the activities were carried
out correctly (f=4); negative aspects included too few activities (f= 3), too many students (f= 2) and visiting
more than one venue in a short time (f = 1). All teachers said that out-of-school activities contributed
substantially to science teaching, highlighting learning through enjoyment (f'= 5) and increased motivation (f
=5). Most (f=4) wished to implement similar activities in their own lessons and made suggestions on planning
(= 12) and implementation (f= 10). A sample excerpt from the content analysis tables is presented in Table
7.

Table 7
Example of a Content Analysis Table for Teacher Views

Analysis of Teachers' Responses to the 3rd Interview Question
Theme Category Code Total (f)
Learning with fun / Learning by having fun 5

The effects on students of Increasing interest and motivation

using activities organized for Positive On-site learning
. iti
out-of-school learning effects Improving social skills
environments in science

teaching

18

Example 1

[N O R I SN N

Increasing the retention of knowledge

Positively affecting the attitude towards the
science course

Problems Encountered during the Process and Proposed Solutions

In this section, the researcher's diaries were analysed together with the worksheets relating to the third sub-
problem. Complaints about the long journeys to Erzurum and Diyadin were addressed by directing students'
attention to the activities, and the tendency to act independently in the early excursions was reduced by
reiterating the purpose of the excursion and the rules. Points not understood on the worksheets were explained
by the researcher and accompanying teachers, and incorrect or incomplete answers were corrected in the post-
excursion evaluations. In the biomimicry activities, generating ideas, drawing and prototyping were the most
challenging stages, though the second activity went more smoothly than the first. A sample excerpt from the
problem-solution pairings is presented in Table §.

Table 8
Example of a Table Showing Problems Encountered during the Action Process and the Solutions Applied

Problems encountered during the first action process and implemented solutions

Problems encountered Solutions for the problems

Complaints of nausea and boredom from travel due to the long ~ Their attention was redirected with pre-

p journey were observed during the Erzurum and Diyadin trips ~ excursion activities.
re-

Excur
sion

The primary purpose of the trip was
frequently reiterated. Guidance was
provided to ensure they performed the
activities correctly.

The researcher and other guiding teachers made considerable
effort to ensure that they carried out the activities in the
botanical garden.

Example 1
1st Action
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Results and Discussion

The findings indicate a positive differentiation in academic achievement and behaviour towards environmental
problems in the group taught with REACT-based activities in out-of-school learning environments compared
with the comparison group. This increase is considered to be related to first-hand experience of the learning
environments, the support of the excursions with worksheets, and REACT's learning process structured from
the concrete to the abstract (Bakioglu, 2017; Buldu, 2021). Interview statements that “learning by touring is
easier”, together with diary codes such as “noticing biodiversity” and “learning topics and concepts”, suggest
that the direct observation afforded at the experiencing step may have contributed to academic achievement.
Although studies directly examining the effect of REACT in out-of-school settings are limited, findings that
relating out-of-school learning environments to curriculum outcomes raises academic achievement support
this result (Bolat et al., 2020; Zhang & Tang, 2017).

In parallel with the gain in achievement, a significant improvement in favour of the intervention group was
also observed in behaviour towards environmental problems (¢ =2.259, p <.05, > =0.086). Students' interview
statements that they no longer littered, warned those who did, and did not waste water show that the increase
on the quantitative scale was not confined to the test setting but translated into concrete changes in daily life.
These findings are consistent with similar studies (Haydari, 2021; Yavuz, 2020). It may be concluded that this
multi-component process (out-of-school learning environments, the structured steps of REACT, and repeated
action cycles incorporating biomimicry) positively supported students' cognitive and affective learning
experiences.

At the relating step of the first action plan, the concepts of biodiversity, endangered species, habitat and
ecosystem were introduced through pre-excursion worksheets; students' intense curiosity and questioning
suggest that this step increased readiness and motivation by activating prior knowledge (Halonen & Aksela,
2018; Kiigiik, 2020). At the experiencing step, observations in the botanical garden, the faculty of fisheries and
the biodiversity centre enabled students to discover the diversity of living organisms and draw inferences about
the harmony between nature and humans; the effectiveness of such settings for learning concepts such as
biodiversity, habitat and food chain and for developing environmental literacy is consistent with the literature
(Adisendjaja et al., 2019; Glaab & Heyne, 2020). At the applying step, students displayed life skills such as
helping one another, taking responsibility, decision-making and communication in activities such as making a
terrarium (Tatl1, 2020); at the cooperating step, they produced new ideas by influencing one another (Yildirim
& Giiltekin, 2017); and at the transferring step, in the nature journalism activity, they showed tendencies
towards inquiry and problem solving, in line with research on the REACT strategy (Karsli & Saka, 2017;
Karsli Baydere & Aydin, 2019). The decline in happiness and excitement from distant excursions to nearby
ones, and the long journeys as a source of negative emotions, show the role of out-of-school settings in shaping
students' emotional experiences (Salmi & Thuneberg, 2019; Soysal, 2019). The growth of sensitivity to nature
among students who learned concepts through direct observation is also supported by Ballouard et al. (2012)
and Haydari (2021).

Out-of-school activities were found to develop scientific process skills such as observing, classifying,
measuring and drawing conclusions (Buldu, 2021; Wiratman et al., 2019). These observations, however, rest
on a study conducted in a single school with a limited number of students, and the researcher's dual role as
implementing teacher may limit their impartiality; the findings should be evaluated with this context in mind.

At the relating step of the second action plan, prior knowledge was activated through the concepts of
environmental pollution, environmental protection and human-environment interaction; students' excited and
curious question-and-answer exchanges may be explained by the pre-excursion work raising their interest
(Kiiciik, 2020). Their optimistic expectations of the future despite awareness of environmental problems are
also consistent with previous findings (Dettweiler et al., 2015; Salmi & Thuneberg, 2019). At the experiencing
and applying steps, students proposed solutions to environmental pollution such as punitive sanctions,
precautions, warnings and planting greenery, and gained awareness of water and waste through the water
treatment plant excursion and the composting activity. This effect of out-of-school instruction on noticing,
articulating and seeking solutions to environmental problems is consistent with similar studies (Karakaya,
2016; Zaragoza & Fraser, 2017). At the cooperating step, in the “My Tree Has Rights” activity, students
developed ideas such as respect for organisms' right to life and the economical use of resources.
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The biomimicry activity at the cooperating step developed engineering design skills such as defining problems,
planning solutions, designing and testing. Eight teams produced twelve ideas inspired by living organisms,
most often the elephant, followed by the cat, maize, chameleon and frog (in Yakisan and Velioglu's (2019)
study, the tortoise, frog and fish came to the fore). Only two teams used biomimicry in all three examples, and
five of the twelve ideas were form-based. Although addressing nature holistically is said to yield better results
than focusing on a single organism's characteristic (Kurukose Cal, 2022), this was considered normal for
students' first encounter with biomimicry at their age; the difficulty in generating ideas, the fantastical ideas
and the unelaborated sketches may be explained by a lack of technical and scientific knowledge. Nevertheless,
students' ability to produce products while enjoying themselves and helping one another, and their statements
that they felt like engineers, are in line with findings that biomimicry is an economical and environmentally
sensitive concept in science education (Cakir, 2019) and that students in STEM studies feel like engineers
(Avan et al., 2019; Yazici, 2019).

Observations and interviews showed that complaints about team-mates at the cooperating stage were more
frequent early in the process and decreased markedly in the third action plan; the literature likewise notes that
differences of opinion may arise in group work (Celik, 2022; Yazici, 2019). The decrease indicates that
students acquired collaborative skills. At the transferring step, prototyping brought manual skills such as
cutting, gluing and producing three-dimensional artefacts into play and supported psychomotor skills (Dillon
et al., 2005; Karamustafaoglu et al., 2018). Students' satisfaction with the process and positive feelings towards
science (Djonko-Moore et al., 2018), and their wish for other lessons to be taught outside school too, are
consistent with studies emphasising that out-of-school settings make students happy and excited and increase
their curiosity (Lakin, 2006; Yavuz Topaloglu, 2016).

The relating-step activities of the third action plan brought prior knowledge to light, as Kargin (2022) stated;
misconceptions such as counting drought but not floods or volcanic eruptions as natural disasters were
corrected by teaching the definition of a natural disaster (Cakmak & Bozdogan, 2022). At the experiencing
step, students affected by photographs of natural disasters most often proposed solutions concerning
earthquakes, which may be explained by past earthquake experiences in Tiirkiye. At the applying step, students
who gained earthquake awareness at the AFAD centre wished to share what they had learned with their families
and to become AFAD volunteers, supporting the effectiveness of out-of-school settings in developing
awareness (Karsh & Yigit, 2016). At the cooperating step, the earthquake-resistant house designs drew most
often on the lizard, the dog and the dolphin, and the use of unfamiliar organisms was attributed to a desire to
use imagination.

In the third action plan, all teams based all three ideas on biomimicry, and among the 25 ideas the most common
design type was function-based (f' = 14). Whereas most first-activity designs imitated organisms' shape, the
predominance of function-based designs in the second shows that students learned to draw on function and
structure as well; Moseley et al. (2020) likewise reported that students' drawings of living organisms increased
after field excursions. In both activities most ideas remained fantastical and the sketches could not be
elaborated, owing to age-related gaps in technical and scientific knowledge and inexperience (Yiiksel, 2020).
Although the educational use of biomimicry is limited (Cakir, 2019), STEM applications are known to develop
imagination, creative thinking, problem solving and collaboration (Avan et al., 2019; Yildirnm & Altun, 2015).
In this context, REACT-based biomimicry activities in out-of-school settings may contribute to students'
tendency to produce alternative solutions to problems.

At the transferring step, the biomimicry ideas were turned into products; in seeking solutions to environmental
problems through the engineering design process, students used concrete skills such as manual dexterity and
measurement, and their awareness of the technology-nature relationship developed positively (Alperen, 2020;
Kaya, 2022). The positive contribution of these product-making efforts to scientific literacy and to solution
generation parallels context-based REACT studies (Avargil et al., 2012; Krajcik et al., 2008).

The emotional and behavioural data from the diaries across the three action plans consistently showed that out-
of-school learning supports student motivation and environmental sensitivity (Alperen, 2020; Karsl et al.,
2019). Students' ability to produce creative and diverse products is consistent with the views that natural areas
trigger imagination (Louv, 2012) and that using venues outside school as educational settings can increase
productivity (Armagan, 2015).
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In the rubric evaluation of the biomimicry design process, scores were lower for using appropriate materials
for the prototype (f'= 15), testing (= 12) and improving the design (f = 13) than for the other criteria. These
steps require metacognitive skills such as critical and analytical thinking, problem solving and decision-
making, and students' age and limited knowledge of engineering design processes may partly explain this. The
research and time these criteria require may also not have been available to the desired extent in out-of-school
settings; indeed, no team scored on the criterion of researching the problem. It may thus be said that students
have not yet reached the maturity to use the information they research within the engineering steps.

The teams' higher scores in the second biomimicry activity and their greater use of organisms' characteristics
show that students gained experience and biomimicry awareness. Gokgoz (2022) likewise reported that
biomimicry designs contributed to awareness, and Zari (2007) that biomimicry-inspired designs enable better
methods to be developed. The rubric findings and observations show that biomimicry work in out-of-school
settings supports engineering design skills and product creation (Kaya, 2022; Ozgelik & Akgiindiiz, 2018).

Student views are addressed in relation to the REACT steps. The great majority of students felt happiness,
excitement and a sense of privilege on learning that the unit would be taught outside school, a consequence of
the relating step arousing curiosity before the excursion and of out-of-school settings being a natural source of
motivation (Dettweiler et al., 2015). All students found out-of-school lessons enjoyable, wished such activities
to be held in other lessons too, and shared their experiences with family and friends; this is consistent with
literature showing that out-of-school settings improve attitudes towards lessons and that sustained positive
emotions facilitate retention (Armagan, 2015; Kiigiik, 2020).

Students had the greatest difficulty with long journeys, the heat in the greenhouse, and the idea-generation and
prototyping stages of the biomimicry activities. These difficulties arise from fifth-graders' limited prior
experience of engineering design and have also been reported in STEM studies (Kayabas, 2019). Nevertheless,
students said the biomimicry activities gave them skills (productivity, imagination, creativity), awareness and
experience, that they had begun to look at nature differently, and that they had recognised the potential of using
organisms' characteristics in technology (Seker & Savas, 2023; Tirkmen et al., 2018). However, nearly half
said they could not use what they had learned in new problem situations, showing that the transferring step did
not occur at the expected level and that repeated applications are needed.

Regarding cognitive gains, students emphasised that learning by touring was easy, that knowledge became
more permanent, and that details not understood in class were grasped through observation on site; this
perception relates to the concrete experiences of the experiencing and applying steps and reveals the role of
out-of-school learning in overcoming the limits of formal education (Armagan, 2015; Cakmak & Bozdogan,
2022). Students' wish for social studies and mathematics to be taught outside school too suggests that REACT
could be adapted to other subjects.

Regarding behavioural change and environmental awareness, all students reported positive changes in their
behaviour towards the environment by the end of the process. Not littering, warning those who litter, not
wasting water and taking precautions against natural disasters show that the environmental sensitivity gained
at the cooperating and transferring steps carried into everyday life, consistent with studies finding out-of-school
experiences effective in developing environmental awareness and responsible behaviour (Armagan, 2015;
Cavus et al., 2013).

Teachers had the greatest difficulty with ensuring correct implementation of the activities, discipline and time
management, and reported that these problems decreased with experience (Lewis, 2017; Sarigiil, 2021). The
excessive number of activities, the number of students and visiting several venues in a short time were seen as
negative aspects; Batman (2020) likewise stressed selecting venues appropriate to the curriculum and to the
number of students.

All teachers said that out-of-school activities contribute to science teaching through learning with enjoyment,
motivation, learning on site, social skills and permanence of knowledge (Batman, 2020; Kaplan & Tiirkmen,
2022). Most wished to organise activities in these settings, while one teacher was undecided because of the
difficulty of planning; this parallels the literature (Donel Akgiil & Arabaci, 2020; Kisiel, 2005; Koéseoglu &
Tiirkmen, 2020). Teachers made recommendations on planning (suitability to student level and curriculum,
nearby venues) and implementation (active participation of guides and teachers, specialist support, reiteration
of rules, time management).
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In this study, activities developed according to the REACT strategy for the fifth-grade “Human and
Environment” unit were implemented in out-of-school learning environments using an action research design.
The conclusions drawn from the quantitative and qualitative findings are summarised below.

Regarding academic achievement and environmental behaviour, REACT-based out-of-school learning
activities raised students' achievement and behaviour towards environmental problems more than instruction
based on the existing curriculum. This may be attributed to pre-excursion preparation at the relating step
increasing readiness and to the first-hand experience offered by the experiencing step. It should be borne in
mind, however, that this effect is limited by students' age and prior knowledge, that it was not observed to the
same degree in every student, and that, as the study involved 56 students (intervention and comparison) at a
single lower secondary school in Agri, the results cannot be directly generalised to all fifth-grade levels.

The great majority of students enjoyed lessons in out-of-school learning environments and reported increased
motivation; the most frequently reported behavioural change was the habit of not littering. However, the
difficulty some students had at the idea-generation and prototyping stages of the biomimicry activities shows
that such higher-order skills do not develop as quickly as expected at fifth-grade level, owing to students' age,
gaps in technical knowledge and inexperience. Teachers reported that out-of-school activities contributed to
learning through enjoyment and motivation, that difficulties in implementation, discipline and time
management decreased with experience, and that these settings are an important advantage. Travel-related
difficulties were managed by directing attention and through activities; the tendency to act independently and
the perfunctory completion of worksheets were resolved by reducing the number of worksheets and
introducing structured diaries. These findings show that students' developmental levels should be considered
in planning out-of-school learning activities and that repeating activities is important for skill development.

In line with these results, the out-of-school learning activities prepared for the “Human and Environment” unit
can be used directly by science teachers; however, these environments should not be left to chance but
incorporated into annual plans, with the order of units arranged according to seasonal conditions and activities
planned jointly in departmental meetings. As the biomimicry activities proved functional in bringing
engineering and design processes into science lessons, similar activities could usefully be extended in
environmental education; given students' difficulty at the idea-generation and prototyping stages, maintaining
motivation, providing research resources and securing subject-specialist support are recommended.

For the process to run safely and as intended, accompanying teachers should be briefed in advance on the
purpose of the activity, excursion rules should be reiterated, parental support secured, and ready-made
implementation plans developed to reduce teachers' concerns. As students focused predominantly on
earthquakes among destructive natural events, more space could be given to awareness work on other natural
events; future research could adapt REACT-based activities to other units and topics and expand the limited
literature in this field.

Author Note: This study was produced from the first author's doctoral dissertation, supervised by the second
author.

Author Contributions: The first author contributed 70% and the second author 30% to the study.

Ethics Committee Information: Ethical approval for this research was obtained from the Social Sciences Ethics
Committee of Amasya University (Date: 08.06.2021; Number: E-30640013-108.01-18473).

Conflict of Interest: No conflict of interest was pursued in the study.

Data Accessibility: In accordance with the Directive on Scientific Research and Publication Ethics of Higher
Education Institutions, the study data are held solely by the researchers. If deemed necessary, they may be requested
from the corresponding author.

References

Adisendjaja, Y. H., Abdi, M. M. K., Amprasto, & Fardhani, I. (2019). The influence of field trip on junior high
school students’ naturalistic intelligence and problem-solving skills in ecosystem subject. Jurnal
Pendidikan IPA Indonesia, 8(3), 339-346. https://doi.org/10.15294/jpii.v8i3.19532

1689


https://doi.org/10.15294/jpii.v8i3.19532

G. Karsh and M. Kurt Ahi Evran University Journal of Kirsehir Education Faculty Volume 27, Issue 3, 2026

Alperen, N. F. (2020). Ortaokul 5. sinif bilim uygulamalar: dersine yonelik STEM temelli bir 6gretim tasarimi:
Dogadan ilham alan teknolojiler [A STEM-based instructional design for the middle school 5th grade
science applications course: Technologies inspired by nature] [Master's thesis, Recep Tayyip Erdogan
University]. Ulusal Tez Merkezi.

Armagan, B. (2015). Ilkokul dérdiincii sinif fen ogretiminde okul disi ogrenme ortamlari: Bir eylem
arastirmast [Outdoor learning environments in elementary school fourth grade science teaching: An
action research] [Master's thesis, Dokuz Eyliil University]. Ulusal Tez Merkezi.

Avan, C., Giilglin, C., Yilmaz, A., & Doganay, K. (2019). STEM egitiminde okul dig1 6grenme ortamlart:
Kastamonu bilim kampi Journal of STEAM Education, 2(1), 39-51. https://izlik.org/JASOUR66AA

Avargil, S., Herscovitz, O., & Dori, Y. J. (2012). Teaching thinking skills in context-based learning: Teachers’
challenges and assessment knowledge. Journal of Science Education and Technology, 21(2),207-225.
https://doi.org/10.1007/s10956-011-9302-7

Bakioglu, B. (2017). 5. swunif viicudumuz bilmecesini ¢ozelim iinitesinin okul disi ogrenme ortami destekli
ogretiminin etkililigi [Effectiveness of out-of-school learning setting aided teaching of the 5th grade
let's solve the riddle of our body chapter] [Master's thesis, Amasya University]. Ulusal Tez Merkezi.

Ballouard, J. M., Provost, G., Barré, D., & Bonnet, X. (2012). Influence of a field trip on the attitude of
schoolchildren toward unpopular organisms: An experience with snakes. Journal of Herpetology,
46(3), 423-428. https://doi.org/10.1670/11-118

Batman, D. (2020). Fizik dgretmenlerinin okul dis1 6grenme ortamlarina yénelik goriislerinin incelenmesi.
Informal Ortamlarda Arastirmalar Dergisi, 5(1), 59-79.

Bolat, A., Karamustafaoglu, S., &Karamustafaoglu, O. (2020). Okul dis1 6grenme ortaminin 5. sinif ‘canlilar
diinyas1’ iinitesinde 6grenci basarisina etkisi: biyogesitlilik miizesi 6rnegi. Karaelmas Egitim Bilimleri
Dergisi, 8(1), 42-54. https://doi.org/10.12973/tused.10159a

Bozdogan, A. E. (2012). Egitim amagh gezilerin planlanmasina iliskin fen bilgisi 6gretmen adaylarinin
uygulamalari: Alt1 farkli alan gezisinin degerlendirilmesi. Kuram ve Uygulamada Egitim Bilimleri,
12(2), 1049-1072.

Bozdogan, A. E., & Yalcin, N. (2006). Bilim merkezlerinin ilkdgretim o6grencilerinin fene karsi ilgi
diizeylerinin degismesine akademik basarisina etkisi: Enerji parki. Ege Egitim Dergisi, 7(2), 95-114.

Buldu, D. (2021). Fen bilgisi ogretmen adaylarumin seker fabrikasina diizenlenen planli gezi hakkinda
gortislerinin belirlenmesi [Determination of the opinions of pre-service science teachers about the
planned trip to the sugar factory] [Master’s thesis, Erciyes University] Ulusal Tez Merkezi.

Biiyiikoztirk, S. (2007). Sosyal bilimler igin veri analizi el kitabt [Handbook of data analysis for the social
sciences] (7th ed.). Pegem A Yayincilik.

Cakir, A. (2019). Biyoloji 6gretmen adaylarinin biyomimikri ile ilgili farkindaliklar:. [Awareness of biology
teacher candidates about biomimicry] [Master's thesis, Gazi University]. Ulusal Tez Merkezi.

Cakmak, K., &Bozdogan, A. E. (2022). Okul bahgesinde yapilan lamba parlaklig: etkinliginin 6grencilerin
akademik basarilarina ve fen kaygilarma etkisi. Informal Ortamlarda Arastirmalar Dergisi, 7(2), 116-
145.

Canbazoglu Bilici, S. (2019). Ornekleme y&ntemleri [Sampling methods]. In H. Ozmen & O. Karamustafaoglu
(Eds.), Egitimde arastirma yontemleri [Research methods in education] (pp. 55-80). Pegem Akademi.

Cavus, R., Umdu Topsakal, U., &Oztuna Kaplan, A. O. (2013). Informal 6grenme ortamlarinin gevre bilinci
kazandirilmasima iliskin 6gretmen goriisleri: Kocaeli bilgi evleri 6rnegi. Pegem Egitim ve Ogretim
Dergisi, 3(1), 15-26.

Celik, Z. N. (2022). Fen bilimleri dersi ‘madde ve dogasi’ konu alamina yonelik STEAM etkinliklerinin
gelistirilmesi. [Developing STEAM activities for the subject area of 'matter and its nature' of science
course] [Master's thesis, Firat University]. Ulusal Tez Merkezi.

1690


https://izlik.org/JA59UR66AA
https://doi.org/10.1007/s10956-011-9302-7
https://doi.org/10.1670/11-118
https://doi.org/10.12973/tused.10159a

G. Karsli and M. Kurt Ahi Evran University Journal of Kirsehir Education Faculty Volume 27, Issue 3, 2026

Crawford, M. L. (2001). Teaching contextually: Research, rationale, and techniques for improving student
motivation and achievement in mathematics and science. CCI Publishing.

Dettweiler, U., Unlii, A., Lauterbach, G., Becker, C., &Gschrey, B. (2015). Investigating the motivational
behavior of pupils during outdoor science teaching within selfdetermination theory. Frontiers in
Psychology, 6, 1-16. https://doi.org/10.3389/fpsyg.2015.00125

Dillon, J., Morris, M., O’Donnell, L., Reid, A., Rickinson, M., & Scott, W. (2005). Engaging and learning
with the outdoors: the final report of the outdoor classroom in a rural context action research project.
National Foundation for Education Research, 16-21.

Djonko-Moore, C. M., Leonard, J., Holifield, Q., Bailey, E. B., & Almughyirah, S. M. (2018). Using culturally
relevant experiential education to enhance urban children’s knowledge and engagement in science.
Journal of Experiential Education, 41(2), 137-153. https://doi.org/10.1177/1053825917742164

Doénel Akgiil, G., &Arabaci, S. (2020). Okul dis1 6grenme ortamlarina yonelik fen bilgisi 6gretmenlerinin
gorilsleri. Uluslararasi Egitim Arastirmacilart Dergisi, 3(2), 276-291.

Erdogan, H., &Ulugmar Sagir, $. (2024). Baglam temelli 6grenme yaklasiminin “ses ve 6zellikleri” {initesi
ogrenme iriinlerine etkisi. Mersin Universitesi Egitim Fakiiltesi Dergisi, 20(1), 51-66.
https://doi.org/10.17860/mersinefd. 1323790

Fettahlioglu, P. (2012). Fen bilgisi 6gretmen adaylarimin ¢evre okuryazarliginin gelistirilmesine yénelik
olarak argiimantasyon ile probleme dayali ogrenme yaklasimimin kullaminmi. [The usage of
argumentation-based and problem-based learning approaches intended for developing the
environmental literacy of pre-service science teachers] [Doctoral dissertation, Gazi University]. Ulusal
Tez Merkezi.

Glaab, S., &Heyne,T. (2020) Focus wildlife park: outdoor learning at workstations for primary school children.
Applied Environmental Education and Communication, 19(2),141-154.
https://doi.org/10.1080/1533015X.2018.1554461

Gokgoz, T. (2022). Ogretmen adaylarinin dolasim sistemi konusu ile ilgili biyonik tasarimlarimn analizi.
[Content analysis of pre-service teachers' biomimicry desgns related to circulatory system] [Master’s
thesis, Ondokuz May1s University]. Ulusal Tez Merkezi.

Giiven, E., &Aydogdu, M. (2012). Cevre sorunlarina yonelik davranis 6lgeginin gelistirilmesi ve dgretmen
adaylarinin davranis diizeylerinin belirlenmesi. Uludag Universitesi Egitim Fakiiltesi Dergisi, 25(2),
573-589.

Halonen, J., &Aksela, M. (2018). Non-formal science education: the relevance of science camps. LUMAT:
International  Journal on Math, Science and Technology Education, 6(2), 64-85.
https://doi.org/10.31129/LUMAT.6.2.316

Haydari, V. (2021). Ortak bilgi yapilandirma modeline uygun hazirlanmis 6gretimin ogrencilerin ¢evre
okuryazarlik diizeylerine etkisi: “insan ve cevre” iinitesi ornegi. [The effect of teaching strategies
based on the common knowledge construction model on the students' environmental literacy levels:
The example of "Human and Environment" unit] [ Doctoral dissertation, Y1ldiz Technical University].
Ulusal Tez Merkezi. https://doi.org/10.31129/LUMAT.6.2.313

Hocaoglu, C., Bayr, E., & Arabacioglu, S. (2025). Biyomimikri farkindalik 6l¢eginin gelistirilmesi: Gegerlik
ve  giivenirlik  ¢aligmasi.  Trakya  Egitim  Dergisi, 15(0Ozel  Say1), 318-331.
https://doi.org/10.24315/tred. 1647296

Kalayci, S. (2010). SPSS uygulamali ¢ok degiskenli istatistik teknikleri. [Multivariate statistical techniques
with SPSS applications]. Asil Yayin Dagitim.

Kaplan, G., & Tiirkmen, H. (2022). Fen bilimleri 6gretmenlerinin fen 6gretiminde hayvanat bahgelerinin
kullanmimina yénelik gériisleri. Informal Ortamlarda Arastirmalar Dergisi, 7(2), 99-115.

Karakaya, C. (2016). “Insan ve gevre” iinitesi icin sinif disi 6gretim uygulamasinin cevre okuryazarlhig iizerine
etkisi. [Effect of an outdoor education implementation for "human and environment" unit on
environmental literacy.] [Doctoral dissertation, Ondokuz Mayis University]. Ulusal Tez Merkezi.

1691


https://doi.org/10.3389/fpsyg.2015.00125
https://doi.org/10.1177/1053825917742164
https://doi.org/10.17860/mersinefd.1323790
https://doi.org/10.1080/1533015X.2018.1554461
https://doi.org/10.31129/LUMAT.6.2.316
https://doi.org/10.31129/LUMAT.6.2.313

G. Karsh and M. Kurt Ahi Evran University Journal of Kirsehir Education Faculty Volume 27, Issue 3, 2026

Karamustafaoglu, S., Ayval, L., & Ocak, Y. (2018). Okul 6ncesi egitimde informal ortamlara yonelik
ogretmenlerin gorisleri. Informal Ortamlarda Arastirmalar Dergisi, 3(2), 38-65.

Kargin, P. D. (2022). 6. sinif fen bilimleri dersi kapsaminda REACT stratejisi ve SE modeline dayali ogretim
materyali tasarlama. [ Designing the instructional material based on REACT strategy and the SE model
for 6 th grades science course] [Master’s thesis, Atatiirk University]. Ulusal Tez Merkezi.

Karsli Baydere, F., & Aydin, E. (2019). Baglam temelli yaklagimin agiklama destekli REACT stratejisine gore
‘gdz’ konusunun ogretimi. Gazi Universitesi Egitim Fakiiltesi Dergisi, 39(2), 755-791.
https://doi.org/10.17152/gefad.345897

Karsl, F., & Saka, U. (2017). 5. simf Ogrencilerinin ‘besinleri tantyalim” konusundaki kavramsal anlamalarina
baglam temelli yaklasimin etkisi. Elementary Education Online, 16(3), 900-916.
https://doi.org/10.17051/ilkonline.2017.330230

Karsli, F., & Yigit, M. (2016). 12. simf 6grencilerinin REACT stratejisini temel alan alkanlar calisma
yapragina yonelik goriisleri. Necatibey Egitim Fakiiltesi Elektronik Fen ve Matematik Egitimi Dergisi,
10(1), 472-499. https://doi.org/10.17522/nefefmed.76347

Karsli, G. (2019). Yasam temelli 6grenme yonteminin 8. sinif ses tinitesinde ogrencilerin akademik basarisina
ve fen dersine karsi tutumuna etkisi. [The effect of context based learning method on students'
academic achievement and attitude towards science lesson in grade 8 'sound unit'.] [Master’s thesis,
Atatiirk University]. Ulusal Tez Merkezi.

Karsli, G., Karamustafaoglu, O., & Kurt, M. (2019). Botanik bahgesinin &gretim siirecinde 6grencilerin
sosyobilimsel konulara olan bakislarma etkisi: Sirdiiriilebilir ¢evre. Journal of Computer and
Education Research, 7(14), 437-463. https://doi.org/10.18009/jcer.603489

Kaya, S. (2022). Biyomimikri uygulamalarinin kullanildigi STEM egitimine yonelik hazirlanmis etkinliklerin
fen bilgisi 6gretmen adaylarinin ¢evre okuryazarlik becerilerine etkisinin incelenmesi. [Investigation
of the effects of STEM educational activities using biomimicry implication on the preservice science
teachers' environmental literacy skills] [Master’s thesis, Cukurova University]. Ulusal Tez Merkezi.

Kayabas, B. T. (2019). Probleme dayali okul disi STEM etkinliklerinin 6grencilerin akademik basarilarina ve
karar verme becerilerine etkisi. [ The effect of problem based outdoor-STEM activities on the students'
academic achievements and decision making skills] [Master’s thesis, Mugla Sitk1i Kogman University].
Ulusal Tez Merkezi.

Kisiel, J. F. (2005). Understanding elementary teacher motivations for science fieldtrips. Science Education.
89(6), 936-955. https://doi.org/10.1002/sce.20085

Kolb, D. A. (1984). Experiential learning: Experience as the source of learning and development. Prentice-
Hall.

Koseoglu, P., & Tiirkmen, H. (2020). Fen bilimleri 6gretmenlerinin informal ortamlarda fen 6gretimine bakis
acilar1. Informal Ortamlarda Arastirmalar Dergisi, 5(1), 44-58.

Krajcik, J., McNeill, K. L., & Reiser, B. J. (2008). Learning-goals-driven design model: developing curriculum
materials that align with national standards and incorporate project-based pedagogy. Science
Education, 92(1), 1-32. https://doi.org/10.1002/sce.20240

Kiiciik, A. (2020). Fen bilimleri 5. sinif insan ve gevre tinitesinin okul disi ogrenme ortamlarinda ogretimi.
[Teaching the grade-5 human and environment unit of science course in an out-of-school learning
environment] [Doctoral dissertation, Recep Tayyip Erdogan University]. Ulusal Tez Merkezi.

Kurukose Cal, H. K. (2022). Sirdiiriilebilir mimarlik baglaminda biyomimitik yaklagimlar iizerine bir
irdeleme. [ A scrutinizing on biomimic approaches in the context of sustainable architecture] [Master’s
thesis, Erciyes University]. Ulusal Tez Merkezi.

Lakin, L. (2006). Science Beyond the Classroom. Journal of Biological Education, 40(2), 88-90.
https://doi.org/10.1080/00219266.2006.9656021

1692


https://doi.org/10.17152/gefad.345897
https://doi.org/10.17051/ilkonline.2017.330230
https://doi.org/10.17522/nefefmed.76347
https://doi.org/10.18009/jcer.603489
https://doi.org/10.1002/sce.20085
https://doi.org/10.1002/sce.20240
https://doi.org/10.1080/00219266.2006.9656021

G. Karsli and M. Kurt Ahi Evran University Journal of Kirsehir Education Faculty Volume 27, Issue 3, 2026

Lewis, E. B. (2017). Program evaluation of elementary school field trips to a botanical garden [Master's thesis,
Auburn University].

Louv, R. (2012). The more high-tech our schools become, the more need nature. Science and Children, 49(7),
8-9.

Mengi Us, F. (2019). Sirdiiriilebilir gelisme icin ¢evre egitimi araciligiyla ortaokul 6grencilerinde gevre
bilinci ve elestirel diisiinme becerisi gelistirmeye yonelik bir eylem aragtirmasi. [ An action research to
develop environmental awareness and critical thinking skills in secondary school students with
environmental education for sustainable development] [Doctoral dissertation, Cukurova University].

Ulusal Tez Merkezi.
Milli Egitim Bakanhg (MEB). (2018). Milli Egitim Bakanlhigi Fen Bilimleri Dersi (3-8. Sumflar) Ogretim
Programa. Retrieved February 18, 2021, from

http://mufredat.meb.gov.tr/ProgramDetay.aspx?PID=325
Mills, G. E. (2011). Action research: A guide for the teacher researcher (4th ed.). Merrill Prentice Hall.

Moseley, C., Summerford, H., Paschke, M., Parks, C., & Utley, J. (2020). Road to collaboration: experiential
learning theory as a framework for environmental education program development. Applied
Environmental Education and Communication, 19(3), 238-258.
https://doi.org/10.1080/1533015X.2019.1582375

Oner, G. (2015). Sosyal bilgiler dgretmenlerinin ‘okul dis1 tarih 6gretimi’ne iliskin goriislerinin incelenmesi.
Tiirk Tarih Egitimi Dergisi, 4(1), 89-121. https://doi.org/10.17497/tuhed.185618

Ozgelik, A., & Akgiindiiz, D. (2018). Us:a’in/ézel yetenekli 6grencilerle yapilan okul dist STEM egitiminin
degerlendirilmesi.  Trakya  Universitesi  Egitim  Fakiiltesi — Dergisi,  8(2), 334-351.
https://doi.org/10.24315/trkefd.331579

Ozpnar, 1., & Aydogan Yenmez, A. (2019). Eylem (aksiyon) arastirma yontemi. H. Ozmen & O.
Karamustafaoglu (Eds.), Egitimde arastirma yontemleri (pp. 317-341) i¢inde. Pegem Akademi.

Phillips, D. K., & Carr, K. (2010). Becoming a teacher through action research: Process, context, and self-
study (2™ ed.). Routledge Falmer.

Saglam, Y., Kanadli, S., & Usak, M. (2012). Baglamin 6grencilerin kavram imajlari {izerine etkisi. Tiirk Fen
Egitim Dergisi, 9(4), 131-145. https://www.tused.org/index.php/tused/article/view/475

Salmi, H., & Thuneberg, H. (2019). The role of self determination in informal and formal science learning
contexts. Learning Environments Research, 22, 43—63. https://doi.org/10.1007/s10984-018-9266-0

Sarigiil, H. (2021). Fen bilimleri égretmenlerinin okul disi 6grenme ortamlarina gergeklestirilen gezilere
yonelik deneyimleri. [Experiences of science teachers on field trips to out-of-school learning
environments] [Master’s thesis, Aksaray University]. Ulusal Tez Merkezi.

Seker, P. T., & Savag,ﬂ@. (2023). Okul dis1 6grenme ortamlarina iligkin 6gretmen goriislerinin incelenmesi.
Anadolu Universitesi Egitim Fakiiltesi Dergisi (AUJEF), 7(1), 64-83.
https://doi.org/10.34056/aujef. 1118257

Soysal, E. (2019). Okul disi 6grenme ortamlarimin 7. sinif ogrencilerinin fen bilimleri dersine yonelik ilgi,
tutum ve motivasyonlarina etkisi. [The effects of out of school learning environment on attitude,
interest and motivation toward science course of 7th grade students] [Master’s thesis, Gazi University].
Ulusal Tez Merkezi.

Tatl, A. (2020). REACT stratejisinin ortaokul dgrencilerinin kavramsal anlama, bilimsel siire¢ ve yasam
becerileri tizerine etkisi. [The effect of REACT strategy on secondary school students' conceptual
understanding, scientific process and life skills] [Master’s thesis, Diizce University]. Ulusal Tez
Merkezi.

Tiirkmen, H., Dogru, O., & Goktas, S. O. (2018). Informal 6grenme ortamlarinda fen 6gretimi: Sasali dogal
yasam parki gezisine yonelik ortaokul O&grencilerinin goriisleri. TURAN: Stratejik Arastirmalar
Merkezi, 10(40), 641-650. https://doi.org/10.15189/1308-8041

1693


https://doi.org/10.1080/1533015X.2019.1582375
https://doi.org/10.17497/tuhed.185618
https://doi.org/10.24315/trkefd.331579
https://www.tused.org/index.php/tused/article/view/475
https://doi.org/10.1007/s10984-018-9266-0
https://doi.org/10.34056/aujef.1118257
https://doi.org/10.15189/1308-8041

G. Karsh and M. Kurt Ahi Evran University Journal of Kirsehir Education Faculty Volume 27, Issue 3, 2026

Wiratman, A., Mustaji, M., & Widodo, W. (2019, February). The effect of activity sheet based on outdoor
learning on student’s science process skills. In Journal of Physics: Conference Series, 1157(2),
022007. https://doi.org/10.1088/1742-6596/1157/2/022007

Yakisan, M., & Velioglu, M. (2019). ka)kul 4. simif 6grencilerinin biyomimikri algilarina yonelik yaptiklar
cizimlerin analizi. Gazi Universitesi Egitim  Fakiiltesi  Dergisi, 39(2), 727- 753.
https://doi.org/10.17152/gefad.547807

Yalcin, F. S., & Demirhan, E. (2025). Ortaokul 6grencilerinin akademik basari, giinliik hayatla iliskilendirme
ve fene yonelik merak duygularinda REACT stratejisinin etkisinin incelenmesi. Ege Egitim Dergisi,
26(3), 345-370. https://doi.org/10.12984/egeefd. 1602633

Yavuz Topaloglu, M. (2016). Sosyobilimsel konulara dayali okul disi 6grenme ortamlarmmin égrencilerin
kavramsal anlamalarina ve karar verme becerilerine etkisi. [The effect of out-of-school learning
environments based on socio-scientific issues on students' conceptual understandings and decision-
making skills] [Doctoral dissertation, Sakarya University]. Ulusal Tez Merkezi.

Yavuz, N. (2020). 5. sinif fen bilimleri dersi insan ve ¢evre tinitesinin ogretiminde STEM destekli etkinliklerin
ogrencilerin ¢evre bilincine etkisinin incelenmesi. [Investigation of the effect of STEM-supported
activities covered in teaching the human and environment subject of the fifth-grade sciences course on
students' environmental awareness] [Master’s thesis, Kastamonu University]. Ulusal Tez Merkezi.

Yazici, Y. Y. (2019). 6F ogrenme modeline dayali FeTeMM egitiminin girisimcilik, tutum, meslek ilgisine
etkisi ve ogrenci goriigleri. [The effect of STEM education based on 6E learning model on
entrepreneurship, attitude, occupational interest and student opinions] [Master’s thesis, Kirikkale
University]. Ulusal Tez Merkezi.

Yildirnim, A., & Simsek, H. (2018). Sosyal bilimlerde nitel arastirma yontemleri [Qualitative research methods
in the social sciences] (11th ed.). Segkin Yayincilik.

Yildinim, B., & Altun, Y. (2015). STEM egitim ve miithendislik uygulamalarinin fen bilgisi laboratuvar
dersindeki etkilerinin incelenmesi. El-Cezeri Fen ve Miihendislik Dergisi, 2(2), 28-40.

Yildinm, G., & Giltekin, M. (2017). Ilkokul 4. smmf fen ve teknoloji dersinde baglam temelli 6grenme
uygulamalari. Ahi Evran Universitesi Kirgehir Egitim Fakiiltesi Dergisi, 18, 81-101.

Yiksel, R. (2020). Fen bilimleri 6gretmenlerinin bireysel yenilik¢ilik diizeyi, yasam boyu ogrenme egilimleri
ile STEM uygulamalari ozyeterlik algilart ve aralarindaki iliskinin incelenmesi. [Investigation of
science teachers' individual innovativeness level, lifelong learning tendencies and STEM applications
self-efficacy perceptions and their relationships] [Master’s thesis, Gazi University]. Ulusal Tez
Merkezi.

Zaragoza, J. M., & Fraser, B. J. (2017). Field-study science classrooms as positive and enjoyable learning
environments. Learning Environments Research, 20(1), 1-20. https://doi.org/10.1007/s10984-016-
9219-4

Zari, M. P. (2007). Biomimetic approaches to architectural design for increased sustainability. [Conference
presentation]. In The Sb07 NZ Sustainable Building Conference, Auckland, New Zealand.

Zhang, D., & Tang, X. (2017). The influence of extracurricular activities on middle school students’ science
learning in china. [International Journal of Science Education, 39(10), 1381-1402.
https://doi.org/10.1080/09500693.2017.1332797

1694


https://doi.org/10.17152/gefad.547807
https://doi.org/10.1007/s10984-016-9219-4
https://doi.org/10.1007/s10984-016-9219-4
https://doi.org/10.1080/09500693.2017.1332797

	Çalışma Grubu
	Verilerin Toplanma Süreci
	Veri Toplama Araçları
	Verilerin Analizi
	Research Design
	Study Group
	Validity and Reliability
	Data Analysis
	Ethics Statement
	Findings Regarding Students' Experiences and Problem-Solving Skills on Environmental Issues
	Findings Obtained from the First Action Plan
	Findings Obtained from the Second Action Plan
	Findings Obtained from the Third Action Plan
	Student Views
	Teacher Views
	Problems Encountered during the Process and Proposed Solutions

