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Okul Disi Ogrenme Ortamlarinda Gerceklestirilen Fen
Ogretiminin Akademik Basari ve Bilimsel Epistemolojik
inanclara Etkisinin incelenmesi: Glines Sistemi ve Otesi

Unitesi Ornegi’
Serkan Sevim!, Emin Demirci?

Ozet

Bu c¢alismanin amaci okul disi 6grenme ortamlari destekli
ogretimin ortaokul fen bilimleri dersinde yedinci sinif
duzeyindeki 6grencilerin ‘Gunes Sistemi ve Otesi’ Unitesindeki
akademik basarilarina ve bilimsel epistemolojik inanglarina
etkisini incelemek olarak belirlenmistir. Arastirma, yari
deneysel modeller kapsaminda kullanilan én test-son test
kontrol gruplu model kullanilarak  ydratdlmauastdar.
Arastirmanin katilimcilari Denizli [li Pamukkale licesi’nde bir
devlet ortaokulunda 2023-2024 egitim-ogretim yilinda yedinci
siniflarda  o6grenim goéren 70 ogrenci olmustur. Kontrol
grubundaki égrencilere Fen Bilimleri Dersi Ogretim Programi
dogrultusunda ders islenmistir. Deney grubundaki égrencilere
ise buna ek olarak planetaryum, gézlemevi, acik havada
gokyuzlu gozlemi gibi okul disi ortamlarda gergeklestirilen
etkinlikler uygulanmistir. Arastirma suresince elde edilen
veriler ‘Gliines Sistemi ve Otesi Unitesi Basari Testi’ ve ‘Bilimsel
Epistemolojik inanclar Olcegi’ araciligi ile toplanmistir.
Arastirmada yer verilen alt problemlerin analizinde bagimsiz
gruplar icin t-testi uygulanmistir. Arastirmanin sonunda
baslangicta aralarinda bir fark bulunmayan gruplardan
uygulamanin yapildigr deney grubunda yer alan égrenciler ile
uygulamanin yapilmadigi kontrol grubundaki ogrencilerin

bilimsel epistemolojik inanglari ve akademik basarilari
arasinda istatistiksel olarak deney grubu lehine 0,05
manidarlik ddzeyinde bir farkin olustugu sonucuna

ulasilmistir. Olusan bu fark, deney grubunda okul disi
ogrenme ortamlarinda gercgeklestirilen etkinliklerin, kontrol
grubuna gore daha etkili oldugunu gostermektedir.
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Giris

Ogrenme, yasanti sonucu gerceklesen ve az ¢cok kalici izli olan davranis
degisikligi olarak tanimlanmaktadir. Buna gore d6grenmenin; bireyin
davranisinda bir degisiklik olmasi, bu degisikligin cesitli etkenlerin
etkisiyle olmamasi ve en azindan belli bir sure kalici olmasi beklenir
(Acikgdz, 2003; Demirel, 2005). Ozellikle 19. Yuzylldan bu yana
ogrenme sureci ‘okul’ adi verilen yapilar icerisinde belli kurallar ve
program cevresinde yurutulmektedir. Bu yapilarda belli program,
kurallar ve planlar dogrultusunda surdurulen 6grenme sureci formal
ogrenme olarak ifade edilmektedir (Sen, 2021). Ancak bireyin
ogrenmesi; belli saatler, kaliplar, yapilar icine sikistirilamayacak kadar
genis ve kapsamli surectir. Ozellikle iletisim ve ulasim araclarinin ¢cok
hizli gelisme godsterdigi gunumuzde bilgiye ulasma, ¢cok kolay bir hal
almistir. Dolayisiyla 6grenme, hayatimizin her aninda yer alir (Lacgin
Simsek, 2020). Bir 6grencinin gunluk yasaminin buyuk bir bélumunun
okul disinda gectigi dusunuldugunde etkili bir 6grenmenin
gerceklesebilmesi icin sinif ve okul sinirlarinin disina cikilip, bu amacla
faydali olabilecek her turld okul disi égrenme ortamlarindan
faydalanilabilecegi duslUncesi ortaya cikmistir (Bilek ve digerleri, 2022;
Eshach, 2007; Fenichel ve Schweingruber, 2010; Sarag, 2017). ilgili
literatUr incelendiginde &6grenme ortamlarindan okul i¢ci 6grenme
ortamlari formal; okul disi é6grenme ortamlarini ise non-formal ve
informal egitim ortamlari olarak gruplara ayrilmis olup okul disi
ogrenme ortamlarinin avantajlarinin okul ici 6grenme ortamlarina
gore cok fazla oldugu gdérulmustur (Bozdogan ve Yalc¢in, 2006; Braund
ve Reiss, 2006; Eshach, 2007; Lacin Simsek, 2020). Okul disi 6grenme
ortamlari ile ilgili yapilan calismalar incelendiginde ise yapilan
calismalar arasinda ilk sirayl fen egitimi ile ilgili konularin, ikinci sirayi
ise sosyal bilimler ile ilgili konularin almasi dikkat cekmektedir. Bu
alanlarin gunluk hayatla daha cok iliskili, arastirma ve incelemeye daha
aclk olmasinin  bu sonucun ortaya c¢ikmasinda etkili oldugu
dusunulmektedir (Polat ve Gursoy, 2023; Sarac 2017; Turkmen, 2010;
Yildirim).

Ulkemizdeki okullarda islenen fen bilimleri dersinin 6gretimiyle ilgili
temel belge olan Fen Bilimleri Dersi OJretim Programi (MEB, 2018),
fen bilimleri dersinin temel amacini ‘tum bireylerin fen okuryazari
olarak yetistirilmesi’ olarak ortaya koymustur. Buna gdre fen
okuryazari bir bireyin arastirma, sorgulama, elestirel dusunme,
problem ¢6zme ve karar verme becerilerini gelistirmis, yasam boyu
ogrenmeyi ilke edinmis ve cevreleri ve dunya hakkindaki merak
duygusunu surdurmeleri icin gerekli olan fenle ilgili beceri, tutum,
deger, anlayis ve bilgilere sahip olan bireyler olmasi beklenir (MEB,
2005). Bu baglamda hala ulkemizde uygulanmakta olan Fen Bilimleri
Dersi Ogretim Programi biyolojiden astronomiye, cevre konularindan
teknolojiye on tane temel amag ortaya koymustur. Program’da tum
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bu hedeflere ulasiimasi, 6grencilerin bilgiyi anlamli ve kalici olarak
ogrenebilmeleri icin hem okul ici hem de okul disi 6grenme
ortamlarinin arastirma-sorgulamaya dayali 6grenme stratejisine goére
tasarlanmasi gerektigi énerilmistir. Bu baglamda informal 6grenme
ortamlari olarak goésterilen okul bahceleri, bilim merkezleri, muzeler,
planetaryumlar, hayvanat bahceleri, botanik bahceleri ve diger dogal
ortamlardan faydalanilabilecegi belirtilmistir (MEB, 2018). Yine Milli
Egitim Bakanligr tarafindan yayinlanan 2023 Egitim Vizyonu
Belgesi'nde (MEB, 2018); akademik bilginin beceriye dénusmesini
saglamak amaciyla dogal, tarihi ve kultdrel mekanlar ile bilim-sanat
merkezleri ve muzeler gibi okul disi 6grenme ortamlarinin, kazanimlar
dogrultusunda daha etkili kullaniminin saglanmasi hedeflenmistir. Bu
iki belgeye ek olarak ‘Turkiye Yuzyilh Maarif Modeli’ kapsaminda
yaylnlanan yeni Fen Bilimleri Dersi OJretim Programinda (MEB, 2024)
da okul disi 6grenme ortamlarinin &zellikleri ve burada yapilmasi
gerekenler ile ilgili olarak 6gretmenlere dneriler sunulmaktadir.

Okul Disi Ogrenme ve Astronomi Egitimi

Insanlik tarihindeki en énemli ve gizemli bilim dallarindan birisi de
astronomidir. Bunun en buUyUk nedenlerinden birisi olarak go6z
cisimlerinin cok uzak mesafelerde ve ‘ulasilamaz’ olmasi gosterilebilir.
Buna ragmen insanlar, cok eski zamanlardan beri gdkyuzunu
gozlemlemeye baslamislardir. GUnes'in ve Ay'in hareketlerine bakarak
takvimler yapmis; tarimsal, endustriyel ve yon bulma faaliyetlerini gok
cisimlerinin  hareketlerine goére duzenlemislerdir. Ancak bu
davranislarin bilimsel bir temele dayandirilmasi ¢cok daha sonra
gerceklesmistir. insanlik, cok eski zamanlardan beri gdkyUzu
hakkindaki gézlemleri sonucunda guvenilir ve yararh veriler
toplamalarina ragmen bu gozlemlerin sebeplerini aciklayici bilimsel
teoriler dretmeleri ¢cok daha uzun zaman sonra olmustur. Gok
cisimlerinin hareketlerinin insanlarin kaderlerini etkileyen birtakim
mitler oldugunu ileri surmuslerdir. Babilliler'in gdkyuzu godzlemleri
dahi astrolojik kehanetlerden o6teye gidememistir (Ozel ve Saygac,
2020; Yildirnnm, 2008). Bir bilim dali olarak astronomi (gék bilimi);
gezegenimizin, diger gok cisimlerinin ve evrenin tamaminin isleyisinin
anlasilmasi seklinde tanimlanabilir (MEB, 2010; Pasachoff ve Percy,
2009; Tascan ve Unal, 2015). Bu tanima gdére astronomi biliminde
gozlem ve teknoloji 6n plana ¢ikmaktadir. Buna ek olarak astronomi
egitimi ise, astronomi bilimini 6gretmek icin su anda kullanilan
yontemler ile bu ydntemleri liyilestirmeyi amaclayan bir pedagojik
arastirma alani  olarak tanimlamaktadir. Okullarda ogretilen
astronominin niceligi ve niteliginin cok énemli oldugu vurgulanmakla
birlikte bircok Ulkede astronomi konulari programlarda ya hi¢ yer
almamakta ya da programlarda yer almasina ragmen bu konulari
derslerde isleyen &gretmenlerin konu hakkinda yeterli donanima
sahip olmadigr belirtiimektedir (Bailey ve Lombardi, 2015; Fraknoi,
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2014; MEB, 2010; Pasachoff ve Percy, 2009; Tascan ve Unal, 2015). Sinif
ortaminda, okul duvarlari icinde islenen astronomi konulari teorik
olarak  ogrencilere fayda saglamakla birlikte acilk havada
gerceklestirilecek goézlemler veya Planetaryum gibi teknoloji ile
donatilmis okul disi ortamlarin &égrencilerin astronomi konularina
yonelik olumlu tutum gelistirmesi beklenmektedir. Ote yandan
Tubitak'in Ulkemizde bilim okuryazarlhigini élcmek amaciyla yapilan bir
calisma, 15-24 yas araligindaki genclerin en cok ilgilendigi konularin
basinda astronominin geldigini ortaya koymustur (MEB, 2010).

Ulkemizde astronomi konulari ilkokul ve ortaokul duzeyinde fen
bilimleri dersi kapsamindan verilmektedir. 2018 yilina kadar fen
bilimleri dersi kapsaminda son Unite olarak islenen astronomi konulari,
2018 yilindaki program degisikliginden sonra tum sinif duzeylerinde
‘Dunya ve Evren' konu alani altinda fen bilimleri dersinin ilk Unitesi
olarak islenmeye baslamistir (MEB, 2018). Programda uc¢uncuy,
dorduncu ve besinci sinif duzeylerinde daha ¢cok Dunya, Gunes ve
Ay'In yapisi ve bunlarin hareketleri ile ilgili kazanimlara yer verildigi
gorulecektir. Altinci sinif duzeyinde Gunes sistemi ve gezegenler
hakkindaki kazanimlar islenmektedir. Yedinci sinif dlzeyi astronomi
konularinin en yogun olarak islendigi sinif duzeyidir. Ayni zamanda
ogrenciler bu sinif duzeyinde uzay Kirliligi, yildizlar ve olusum surecleri,
nebula, kara delik gibi kavramlar ile ilk kez karsilasmaktadirlar.
Dorduncu sinif duzeyinde islenen isik Kirliligi konusuna ise yine bu sinif
duzeyinde atifta bulunulmustur. Uzay arastirmalari kapsaminda
teleskopun yapisi ve cesitleri ile arastirmalarin tarihgesi yine yedinci
sinif ‘Gunes Sistemi ve Otesi’ kapsaminda islenmektedir. Sekizinci sinif
duzeyinde ise ‘Mevsimler ve iklim' Unitesi icerisinde mevsimlerin
olusumu konusu Dunya'nin yilik hareketleri ve eksen egikligi
cercevesinde islenmektedir. Turkiye Yuzyili Maarif Modeli kapsaminda
yaylnlanan yeni Fen Bilimleri Dersi OJretim Programinda (MEB, 2024)
da astronomi ile ilgili konu icerikleri yine egitim-6gretim yilinin ilk
unitesi olarak ve bu sarmal duzende yer almaktadir. Tum bu
degdisiklikler ve &zellikle yedinci sinif dUzeyinde ilk Unite olarak islenen
‘Gunes Sistemi ve Otesi Unitesi'nin kapsaminin daha genis olmasi
arastirmanin calisma grubunun seciminde etkili olmustur. Ote yandan
astronomi ile ilgili konularin o6grenciler i¢cin daha soyut olarak
gorulmesi bu konularin acik havada go6zlem, planetaryum, bilim
merkezleri gibi okul disi ortamlarda islenmesinin  &grencilerin
astronomi konusundaki basarilarini ve epistemolojik inanclarini
olumlu yonde etkileyecegdi dusunulmektedir.

Okul Disi Ogrenme ile Epistemolojik inanclar Arasindaki iligki

Bilimin yasantimizi etkileyen uygulama sonuclari ¢cok cesitlidir. Bu
uygulamalardan bazilari telefon, bilgisayar, televizyon, radyo, tren,
ucak, otomobil, elektronik hesap makineleri, uydular gibi hayatimizi
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olumlu yonde etkilerken bazilari ise atom bombasi, biyolojik silahlar
gibi hayatimizi olumsuz yonde etkilemektedir. Ancak hepsi de bilimin
teknolojideki uygulamasindan elde edilen ve dUnyamizi hizla
degistiren araclar arasinda yer almaktadir. Bilimsel yollarla elde edilen
bilgiler insanogluna dogal cevresini denetim altina alma olanagdi
saglama; doga olanaklarini kendi yasamini kolaylastirma, daha rahat,
daha guvenilir ve daha uzun yasama yolunda kullanma yetenegi
vermistir. 300 yil once, Francis Bacon'in dile getirdigi ‘Bilgi guc
kaynagidir! sdzU insanoglunun uzaya acilan teknik basarilariyla
gunumuzde iyice ortaya c¢citkmistir (Yildirim, 2016). Bilgi Uretiminin ve
paylasiminin yogun olarak yasandigli gunumuz toplumunda yeni nesil
daha fazla bilgiyle karsilasmaktadir. Boyle bir duzende yasayacak
bireyden beklentiler de dogal olarak degismekte; egitimde yaraticilik,
elestirel dusunme, bilimsel kuskuculuk ve bilim okuryazarligi 6n plana
ctkmaktadir  (Ozmusul, 2012). Bundan dolayidir ki gunimuz
toplumunda bireylerin ‘bilim okuryazari’ ya da ‘fen okuryazari (science
literate) olarak yetistirilmesinin bUyuk dnem tasidigr dustunulmektedir.
Milli Egitim Bakanligi (2018), Fen Bilimleri Dersi Ogretim Programinda,
programin temel amacinin ogrencilerin fen okuryazari olarak
yetistiriimesi olarak belirlemistir. Fen okuryazarlgi, genel bir tanim
olarak; bireylerin arastirma, sorgulama, elestirel dusunme, problem
¢cozme ve karar verme becerileri gelistirmeleri, yasam boyu 6grenen
bireyler olmalari, ¢cevreleri ve dinya hakkindaki merak duygusunu
surdurmeleri icin gerekli olan fenle ilgili beceri, tutum, deger, anlayis
ve bilgilerin birlesimidir (MEB, 2005). Bu tanimda Ustunde durulan
‘yasam boyu 6grenme (lifelong learning)’ kavrami okul disi 6grenme
ile dogrudan iliskili bir kavram olarak géze carpmaktadir. ilgili literatr
incelendiginde okul disinda gerceklestirilen 6grenme sureci ile ilgili
olarak okul disi 6grenme (out of school learning), informal 6grenme
(informal learning), serbest secim 6grenme (free choice learning),
yasam boyu ogrenme (life long learning) gibi adlandirilmalar
yapilmistir (Falk ve Dierking, 2002; Kuc¢uk, 2020; Sen, 2021).

Bilimsel epistemolojik inanclar, en genel anlamda bireylerin bilimin ne
oldugu, ozellikleri, yontemleri ve bilimin nasil 6gretilmesi gerektigine
iliskin inanclarini kapsamaktadir. Buradaki bilimsel(scientific) kelimesi
Ingilizce'deki ‘science’ kelimesinin vurguladigi fen ve dogda bilimleri ile
onlarin  &zellik ve ydntemlerini niteler bicimde kullaniimaktadir
(Deryakulu ve Hazir Bikmaz, 2003). Epistemolojik inanclar, bilginin
algilanmasi, anlamlandiriimasi ve ic¢sellestirilmesi sureci olarak
dusunuldugunde; bu inanislarin bireyin tutum ve davranislarini
etkilememesi olanaksizdir. Ozellikle fen alaniyla ilgili yapilmis
calismalar incelendiginde, gerek sorgulama becerisi gerekse elestirel
dusunme surecini kazandirma bakimindan olduk¢a énemli veriler elde
edilmektedir (Demir ve Akinoglu, 2010). Epistemoloji yani bilgi felsefesi,
felsefenin bilgiyi genel olarak ele alan, bilgiyle ilgili problemleri
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arastiran, bilginin  kaynagini, dogdasini, dogrulugunu, sinirlarini
inceleyen dalidir. Epistemoloji; bilginin dogasi, bilginin temel dzellikleri,
bilginin tam olarak neden meydana geldigi, bilgi iddialarinin nasil
haklilandirilacagy, bilginin kuskuculuk karsisinda nasil
temellendirilecegi, bilginin kaynagdi ve sinirlari Uzerinde yogunlasir
(Cevizci, 2010). Sandoval (2005); ogrencilerin bilmesi gereken bilime
yonelik dort temel epistemolojik konu belirlemistir. Bunlar: ‘Bilimsel
bilgi yapilandirilir!, ‘Bilimsel yontemlerin farkliligi', ‘Bilimsel bilgi
tarleri’, ‘Bilimsel bilginin kesinligi.' basliklari altinda toplanmistir.

Calismanin yUratuldudu uUnite olan ‘GUnes Sistemi ve Otesi’ Unitesi
kazanimlari incelendiginde unitenin ‘Uzay Arastirmalar’’ ve ‘GuUnes
Sistemi Otesi: Gok Cisimleri’ olmak Uzere iki konu bashgd altinda
islendigi gorulecektir. Ozellikle ‘Uzay Arastirmalari’ konu bashgi altinda
gecmisten gunumuze uzay arastirmalarinin nasil ilerledigi, teleskopun
tarihgcesi, uzay yarisi ve uzay araclarinin  gelisimi, astronomi
konularinda calismis batili  ve Turk-islam bilim insanlarinin
calismalarina yer verildigi gdrulecektir. ‘Gunes Sistemi: Gok Cisimlery’
konu basligl altinda ise yildiz, nebula, kara delik gibi kavramlardan
bahsedilmistir. Tum bu konularin planetaryum, acik havada gozlem,
gozlem evi, Universite gibi okul disi 6grenme ortamlarinda islendigi
arastirmada &grencilerin bilimsel bilgi ve bilimsel yéntemlere bakis
acisinda ve égrencilerin epistemolojik inanclarinda bir degisime yol
acmasl beklenmektedir. Arastirma sureci sadece okul disi 6grenme
ortamlarina duzenlenen geziler ile sinirli kalmamis, bu geziler farkli
etkinlikler, cesitli calisma yapraklari ve farkli 6grenme yontemleri ile
desteklenmistir. Ornegdin ‘Isik Kirliligi' adli etkinlikte 6grenciler ile
etkinlik oncesi, etkinlik sirasinda ve etkinlik sonrasinda yapilmasi
gerekenler konusulmustur. Saha calismasi, tartisma, model olusturma,
soru-cevap gibi cesitli ydntemlerle etkinlik desteklenmistir. Bu etkinlik,
diger etkinliklere érnek teskil etmesi amaciyla EK B'de verilmistir.

Arastirmanin okul disi 6grenme ve epistemolojik inancglar konusunda
yapilan ilk calismalardan biri olmasindan dolayl alan yazina dnemili
olcude katki sunacagi dusunulmektedir.

Bu calismanin problem cumlesi ‘Okul disi 6grenme ortamlari ile
desteklenmis egditimin ortaokul yedinci sinif ‘GUnes Sistemi ve Otesi
(GSO)' Unitesinde o6grencilerin akademik basarilarina ve bilimsel
epistemolojik inancglarina etkisi nasildir?’ olarak belirlenmistir. Buna
gore arastirmanin alt problemleri:

> Ogrencilerin uygulama o6ncesinde ve sonrasinda akademik
basarilari arasinda anlamli bir farkhlik bulunmakta midir?

> Ogrencilerin  uygulama &éncesinde ve sonrasinda bilimsel
epistemolojik inanclari arasinda anlamli bir farkhlik bulunmakta
midir?
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Yontem

Bu bolumde arastirmanin modeli, calisma grubu, calismada kullanilan
veri toplama araclari aciklanmistir.

Arastirmanin Modeli

Bu arastirmada siniflar daha onceden belirlendigi icin yari deneysel
arastirma modellerinden 06n test-son test kontrol gruplu model
kullaniimistir. Bu model rastgele atama kullanimini icermez. Bu
tasarimlari kullanan arastirmacilar, bunun yerine i¢c gecerlige yonelik
tehditleri kontrol etmek (veya en azindan azaltmak) icin diger
tekniklere guvenmektedir (Fraenkel ve digerleri, 2011). Arastirmada
kullanilan deneysel desen Tablo T'de belirtilmistir.

Tablo 1
Arastirmanin Deneysel Deseni
Grup On Testler Deneysel islem Son Testler
Deney Grubu GSOUBT, BEIO Okul disi GSOUBT, BEIO
ogrenme
ortamlariile
desteklenmis
ogretim
programi
Kontrol Grubu GSOUBT, BEIO Fen bilimleri GSOUBT, BEIO
dersi 6gretim
programi

GSOUBAT: Glnes Sistemi ve Otesi Unitesi Basari Testi
BEIO: Bilimsel Epistemolojik inanclar Olcedi

Calisma Grubu

Arastirma, Denizli ili Pamukkale ilcesi'nde bir devlet ortaokulunda
2023-2024 egitim-ogretim yilinda yedinci siniflarda égrenim goren 70
ogrenci ile yuratulmustur. Deney ve kontrol grubunda calismaya
katilan ogrencilerin  cinsiyetlerine gore dagilimi Tablo 2'de
gosterilmistir.

Baezlgyzve Kontrol Grubundaki Ogrencilerin Cinsiyete Gére Dagilimi
Cinsiyet Deney Grubu Kontrol Grubu Toplam
Kiz 16 16 32
Erkek 19 19 38
Toplam 35 35 70
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GCalismada Kullanilan Olgme Araglan
Giines Sistemi ve Otesi Unitesi Basari Testi

Arastirmada veri toplama araci olarak kullanilan ‘GUnes Sistemi ve
Otesi Unitesi Basari Testi' (GSOUBT), 63rencilerin ortaokul yedinci sinif
Fen Bilimleri Dersi ‘GUnes Sistemi ve Otesi' Unitesindeki akademik
basarilarindaki degisimi gozlemlemek amaciyla deney ve kontrol
gruplarinda yer alan o&grencilere &n test ve son test olarak
uygulanmistir.  GSOUBT; Demirci ve Sevim (2023) tarafindan
gelistirilmistir. Arastirmacilar oncelikle yedinci sinif Fen bilimleri dersi
dgretim programinda yer alan ‘Gunes Sistemi ve Otesi’ Unitesi ile ilgili
kazanimlar tek tek incelenmis ve bir kazanim havuzu olusturmuslardir.
Daha sonra bu kazanimlar incelenerek GSOUBT'deki her bir madde,
ilgili kazanimla uyumlu olacak sekilde hazirlanmistir. Ardindan test
maddeleri hazirlama asamasinda bu alanla ilgili literatdr taranmis ve
‘Gunes Sistemi ve Otesi’ Unitesi ile ilgili hazirlanmis 6lcme araclari
incelenmistir. Arastirmacilar tarafindan her bir kazanima U¢ soru
karsilik gelecek sekilde otuz soru seklinde hazirlanmistir. Kazanimdaki
maddeler ile dlcme aracindaki maddelerin birbiri ile uyumlu olup
olmadigl, maddelerin ilgili kazanimi icerip icermedigini sorgulamak
icin alaninda uzman uU¢ o6gretim uyesi ve derslerini bu kazanima gore
isleyen iki fen bilimleri 6gretmeninin goéruslerine basvurulmustur.
Ayrica sorularin Turkce dil yapisina uygun olup olmadigina dair
alaninda uzman bir 6gretim Uyesinin goéruslerine basvurulmustur.
Uzmanlarin goérusleri neticesinde gerekli duzenlemeler yapilarak
gelistirilen élcme araci pilot uygulama icin hazir hale getirilmistir.
Arastirmacilar tarafindan hazirlanan testin pilot uygulamasi icin,
Denizli ili Pamukkale ilcesi'nde bir devlet ortaokulunda 6grenim géren
335 yedinci ve sekizinci sinif 6Jrencisine Denizli I Milli EJitim
Mudurlugu’'nden gerekli izin alinarak veri toplama araci uygulanmistir.
Pilot uygulama esnasinda ogrencilerin testteki sorulari anlamakta
zorluk cektikleri, takildiklari yerler not alinmis, daha sonra gerekli
duzenlemeler yapilmistir. Pilot uygulama oncesinde ve sonrasinda
alaninda uzman U¢ &gretim Uyesinin  (fen egitimi, olcme
degerlendirme uzmani, istatistik uzmani olmak Uzere) ve iki fen
bilimleri 6gretmeninin  gdruslerine basvurularak veri toplama
aracindaki maddeler ile ilgili gerekli duzeltmeler yapilmistir. Otuz
maddeden olusan basari testi Uzerinde yapilan tetrakorik korelasyon
matrisi Uzerinden yapilan AFA sonucunda toplam varyansin %29.57'sini
aciklayan tek bir boyuta sahip oldugu gorulmustur. Madde seciminde
faktor yuk degeri olcutu 0.30 alinmis ve 0.30 altinda faktér yuk degeri
veren ikinci, besinci, sekizinci ve yirmi dordunct maddeler testten
cikarilmistir.  Kalan maddeler Uzerinden vyapilan analizde KMO
degerinin 0.86 ve Bartlett Kuresellik Testi sonucunda elde edilen ki-
kare degerinin anlamli oldugu gdérulmustur (XZzs =3735,9, p<.01). Son
durumda testin toplam varyansin %33.60'ni aciklayan tek bir boyuta
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sahip oldugu goérulmustur. Gelistirilen GSOUBT'nin Kuder Richhardson
(KR- 20) guvenilirlik katsayisi 0.849; madde ayirt edicilik indeksi 0.499

olarak bulunmustur.
GSOUBT'de hangi

Tablo 3

sorunun hangi kazanima yoénelik oldugunu
gosteren Belirtke Tablosu Tablo 3'te verilmistir.

GSOUBT Belirtke Tablosu

Konu AdI

Kazanim Numarasi ve Adi

Soru Numarasi

Uzay Arastirmalari

Uzay Arastirmalari

Uzay Arastirmalari

Uzay Arastirmalari

Uzay Arastirmalari

Uzay Arastirmalari

GuUnes Sistemi ve
Otesi: Gok Cisimleri

GuUnes Sistemi ve
Otesi: Gok Cisimleri

F.7.1.1.1. Uzay teknolojilerini aciklar.
a. Yapay uydulara deg@inilir.

b. Turkiye'nin uzaya gdénderdigi
uydulara ve goérevlerine deginilir.
F.7.1.1.2. Uzay kirliliginin
nedenlerini ifade ederek bu
kirliligin yol acabilecegi sonuclari
tahmin eder.

F.7.1.1.3. Teknoloji ve uzay
arastirmalari arasindaki iliskiyi
aciklar.

F.7.1.1.4. Teleskopun yapisini ve ne
ise yaradigini aciklar.

a. Teleskop cesitlerinden
bahsedilir.

b. Isik Kirliligi Uzerinde durulur.
F.7.1.1.5. Teleskopun gok bilimin
gelisimindeki 6nemine yénelik
¢ikarimda bulunur. a. Rasathane
kurulma yerlerinin secimine ve bu
yerlerin tasidigi sartlara deginilir.
b. Batili ve Turk islam

astronomlarin katkilarina deginilir.

F.7.1.1.6. Basit bir teleskop modeli
hazirlayarak sunar.
F.7.1.2.1. Yildiz olusum surecinin
farkina varir.

a. Bulutsu kavramina deginilir.
b. Bulutsu ornekleri verilir.

c. Kara delik kavramina deginilir.
F.7.1.2.2. Yildiz kavramini aciklar.
a. Yildiz cesitlerine deginilir.

b. Dunya'dan bakildigi sekliyle
goérulen yildiz gruplarinin,
isimlendirmesi olan
takimyildizlara dedginilir.

c. Gok cisimleri arasi uzakligin isik
yili cinsinden ifade edildigine
degdinilir.

1,26

3,4,27

6,28

7,29

9,10, 25

1,12, 30

13,14, 15

16,17,18
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GuUnes Sistemi ve F.7.1.2.3. Galaksilerin yapisini 19, 20, 21
Otesi: Gok Cisimleri aciklar.
a. Galaksi cesitlerine deginilir.
b. Galaksi 6rnekleri olarak
Samanyolu ve Andromeda
galaksilerine deginilir.

GuUnes Sistemi ve F.7.1.2.4. Evren kavramini aciklar. 22,23
Otesi: Gok Cisimleri

Bilimsel Epistemolojik inanclar Olgegi

Arastirmada veri toplama araci olarak kullanilan  ‘Bilimsel
Epistemolojik inanclar Olcedi’ (BEIO), é3rencilerin ortaokul yedinci
sinif Fen Bilimleri Dersi ‘GUnes Sistemi ve Otesi’ Unitesinde bilimsel
epistemolojik inanclarindaki degisimi géozlemlemek amaciyla deney ve
kontrol gruplarinda yer alan ogrencilere 6n test ve son test olarak
uygulanmistir. BEIO; Acat vd. (2009) tarafindan gelistirilmistir.
Arastirmacilar Elder tarafindan ilkdgretim ogrencilerinin bilimsel bilgi
kapsamindaki inanclarini  dlcmek  icin gelistirilen  Bilimsel
Epistemolojik inanclar Olcegdi'ni Turk kaltardne uyarlanmislardir.
Calismalarini; ingilizce-Turkce ceviri, madde-toplam ve madde-kalan
korelasyonlari, madde ayirt edicilik ézelligi, yapi gecerligi, i¢ tutarhlik
Cronbach Alpha guvenirligi, alt olcekleri arasindaki korelasyonlar ve
test-tekrar-test guvenirligi olmak Uzere yedi asamada
gerceklestirmislerdir.  Olcedin  madde-toplam ve madde-kalan
korelasyonlarindan elde edilen katsayilarin 0.08'in Uzerinde oldugu ve
tum maddelerin istatistiksel olarak anlamli oldugunu oldugu tespit
etmislerdir. Maddelere iliskin ayirt edicilik gucu %27 alt ve Ust grup
ortalamalari arasinda tum test maddeleri icin p<0.01 duzeyinde
anlamli cikmistir. Calismalari kapsaminda yapilan dogrulayici faktor
analizi sonuclarina goére, olcek icin olusturulan modele uygun uyum
iyiligi indeksleri, olcek icin onerilen modelin uygun olmadigini
gostermektedir. Bunun Uzerine acimlayici faktor analizi uygulanmistir.
Buna gore dlcek; ‘Otorite ve Dogruluk, Bilgi Uretme Sureci, Bilginin
Kaynagi, Akil YUurutme ve Bilginin Degisirligi’ isimli bes alt faktorde
toplanmistir. Olcegdin belirtilen bu bes faktdrde 13193 6z degeri ve
acikladigi varyans yUzdesi de 52.77 olarak hesaplanmistir. Olcekte yer
alan maddelerin faktér yuk degerleri 0.49 ile 0.76 degerleri arasinda
degisme gdstermektedir. Cronbach Alpha katsayisi alt boyutlarda 0.57
ile 0.86 arasinda yer alirken; olcegin geneline bakildiginda bu deger
0.82 olarak hesaplanmistir. Olceklerin test-yeniden test katsayilari ise
0.374 ile 0.758 arasinda bulunmustur. Elde edilen bu bulgular, élcegin
yeterli bir i¢ tutarliik gosterdigini, ortaokul dluzeyinde 6grenim gdren
ogrencilerin sahip oldugu bilissel epistemolojik inanclarinin tespit
edilmesinde  yeterli  bir gecgerlik tasiyan olcek oldugunu
gostermektedir.
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Veri Toplama Sireci

Uygulama surecinin basinda deney ve kontrol grubunda bulunan
dgrencilere GSOUBT ve BEIO 6n test olarak uygulanmistir. Unite
suresince deney grubundaki o6grenciler ile arastirmaci tarafindan
gelistirilen okul disi 6grenme etkinlikleri ile Unite islenmistir. On
testlerin uygulanmasindan sonra deney grubundaki &grencilere
unitenin nasil islenecedi, calisma yapraklarinin nasil doldurulacagi ve
fen gunlukleri hakkinda bilgi verilmistir. Ogrenciler daha 6nce bir fen
gunluagu tutmadiklarl icin fen gunluklerinin nasil olmasi gerektigi
hakkinda ogrenciler ile konusulmustur. Her bir okul disi etkinlikten
sonra fen gunlugu tutmalari gerektigi égrenciler ile paylasiimistir.
Ornek fen gunlukleri EK A'da verilmistir. Uygulama sureci; ‘GokyUzunU
Kesfediyorum’, ‘Uzay Kirliligi Paneli’, ‘Goézlemevi Gezisi', ‘Isik Kirliligi’
Yildizlar Nasil Olusur?’, ‘Acik Havada Gokyuzud' ve ‘Evrenin Olusumu
Paneli’ olmak Uzere yedi etkinlikten olusmustur. Etkinlikler
kapsaminda &grencilere calisma yapraklari dagitilmistir. Her bir
calisma yapragi; a) Etkinlik oncesinde b) Etkinlik sirasinda c¢) Etkinlik
sonrasinda olmak Uzere U¢ kisimdan olusmaktadir. Arastirmaci
tarafindan gelistirilen etkinlikler kapsaminda 6grenciler planetaryum,
gozlem evi, aclk havada teleskopla gok yuzu gozlemi, Universite gibi
okul disi 6grenme ortamlarinda bulunmuslardir. Ornek etkinlik
planlari, calisma yapraklari, yapilan etkinlik fotograflari EK B'de
verilmistir.  Kontrol grubunda yer alan &grenciler ile Unite
kapsamindaki konular sinif ortaminda Fen Bilimleri Dersi Ogretim
Programinda yer aldigi sekilde sinif icinde, ders kitabl ve EBA'daki
etkinlikler ile islenmistir. Calisnanin sonunda GSOUBT ve BEIO deney
ve kontrol grubundaki 6grencilere son test olarak uygulanmistir.

Veri Analizi

Arastirmada kullanilan veri toplama aracglarindan elde edilen veriler
SPSS 20.00 programiyla analiz edilmistir.  Oncelikle, GSOUBT ve
BEIO'den elde edilen verilerin, betimsel istatistik analizleri yapilarak
aritmetik ortalamalari ve standart sapmalari verilmistir. Ardindan
bagimsiz gruplar icin c¢cikarima dayall istatistik analizi (t testi) ile 0.05
anlamlilik duzeyinde test edilmistir. Etki buyUklugu indeksinin rapor
edilmesinde bagimsiz 6rneklem t testi icin Eta-kare ve Cohen d (d)
kullanilmistir.

Bagimsiz gruplar i¢cin t-testi ayni élcme araciyla alinan dlcumlerde ve
grup ortalamalari arasinda anlamli bir fark olup olmadiginin tespit
edilmesi durumunda kullanilabilecek istatiksel analizlerden biridir
(Turgut, 2009).

Bulgular

Bu bélumde arastirmada veri toplama araci olarak kullanilan GSOUBT
ve BEIO'den elde edilen bulgulara yer verilmistir.
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GSOUBT Sonugclarina Yénelik Bulgular

Deney ve kontrol grubunda yer alan &grencilerin deneysel islem
dncesi GSOUBT'den aldiklari  puanlar  parametrik istatiksel
yéntemlerden Badimsiz Gruplar icin t-testi ile degerlendirilmistir.
Badimsiz gruplar icin t-testi; a) iki grup birbirinden bagimsiz olmasi b)
Bagimli degisken aralik ya da oran &lcegdi duzeyinde olculmus olmasi
c) Her bir érneklemin temsil ettigi evrenin ham puanlar dagilimi
normal dadilim géstermesi d) Orneklem tarafindan temsil edilen
evrenlerin varyanslarin  homojen olmasi varsayimlarini gerektirir
(Buyukozturk ve digerleri, 2019).

Bundan dolayr &ncelikle deneysel islem o6ncesi uygulanan
GSOUBT'den deney ve kontrol grubu égrencilerinin almis olduklari
puanlarinin  t-testinin  varsayimlarini  karsilayip  karsilamadigini
gosteren betimsel istatistikler Tablo 4'te verilmistir.

Tablo 4
GSOUBT On Test Puanlarina iliskin Betimsel Istatistikler
N X Medyan Mod SS CK BK
Deney Grubu 35 13.48 13 12 3.01 0.104 -0.133
Kontrol Grubu 35 1322 13 11 412 0246 -0.843

Tablo 4 incelendiginde GSOUBT 6n test puanlarina iliskin gruplarin
ortalama, medyan ve mod degerlerinin birbirine oldukca yakin oldugu
saptanmistir. Elde edilen verilere iliskin carpiklik katsayisi (CK) deney
grubu icin 0.104, kontrol grubu icin 0.246; basiklik katsayisi (BK) deney
grubu icin -0.133, kontrol grubu icin -0.843'dur. Bu degerlerin, +2
araliginda olmasi, verilerin normal bir dagilim gosterdigini ifade
etmektedir (George ve Mallery, 2010). Bu varsayimin saglanmasinin
ardindan Levene'nin Varyans Esitligi Testi ile 6rneklemler tarafindan
temsil edilen evren varyanslarinin  homojen olup olmadigdi
incelenmistir. Levene Testi sonuclarl evren varyanslarinin homojen
olmadigini gdstermistir, F = 4.550;, p =0.037. Ancak t testi guclu bir
parametrik test oldugu icin varyanslarin homojenligi varsayimi
karsilanmasa bile kullanilabilir (BUyukdzturk ve digerleri, 2019).

TUm bu varsayimlarin saglanmasinin ardindan bagimsiz érneklem t
testi uygulanmistir. GSOUBT 6n test ortalamalarinin deney ve kontrol
gruplarinda yer alan égrenciler arasinda anlaml bir farklilik gésterip,
gostermedigine iliskin yurdtulen bagimsiz 6rneklem t testi sonuclari
Tablo 5'de sunulmustur.
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Tablo 5

GSOUBT On Test Puanlarina iliskin Bagimsiz Gruplar t-Testi Sonuclari
Gruplar N X SS t p
Deney 35 13.48 3.01
Grubu -0.298 0.767*
Kontrol 35 13.22 412
Grubu

*p>0.05

Tablo 5'teki bulgular incelendiginde deney ve kontrol grubunda yer
alan 6grencilerin 6n test sonuclari arasinda istatiksel olarak anlamli bir
fark bulunamamistir t(68) = -0.298, p>0.05. Grup ortalamalari deney
grubu ogrencileri icin  (x=13.48), kontrol grubu &grencileri icin
(x=13.22)olarak bulunmustur. Gruplarin ortalamalarina bakildiginda
deney grubu ogrencilerinin  basari seviyelerinin  kontrol grubu
ogrencilerine goére daha yuksek oldugu fakat olusan bu puan farkinin
istatiksel olarak anlamli olmadigi, bir baska ifadeyle bu degerlere
bakildiginda deney ve kontrol grubu o&égrencilerinin uygulamanin
basinda basari ydnunden denk oldugu soylenebilir.

Deneysel islem sonrasi uygulanan GSOUBT'den deney ve kontrol
grubu  ogrencilerinin  almis  olduklari  puanlarinin  t-testinin
varsayimlarini karsilayip karsilamadigini gésteren betimsel istatistikler
Tablo 6'da verilmistir.

Tablo 6
GSOUBT Son Test Puanlarina iliskin Betimsel Istatistikler
N X Medyan Mod SS CK BK
Deney Grubu 35 2168 23 23 2.72 -1.071 0.897
Kontrol Grubu 35 1877 20 16 386 -0.707 -0.109

Tablo 6 incelendiginde GSOUBT son test puanlarina iliskin gruplarin
ortalama, medyan ve mod degerlerinin birbirine oldukca yakin oldugu
gorulmektedir. Verilere iliskin carpiklik katsayisi (CK) deney grubu icin
-0.071; kontrol grubu icin -0.707; basiklik katsayisi (BK) deney grubu
icin 0.897, kontrol grubu icin -0.109'dur. Bu degerlerin +2 araliginda
olmasi, verilerin normal bir dagilim gosterdigini ifade etmektedir
(George ve Mallery, 2010). Bu varsayimin saglanmasinin ardindan
Levene'nin Varyans Esitligi Testi ile drneklemler tarafindan temsil
edilen evren varyanslarinin homojen olup olmadigi incelenmistir.
Levene Testi sonucglari sonucunda evren varyanslarinin homojen
oldugu saptanmistir, F = 5388 p =0.023. Bu varsayimlarin
saglanmasinin ardindan bagimsiz 6rneklem t testi gerceklestirilmistir.
GSOUBT son test ortalamalarinin deney ve kontrol gruplarinda yer
alan égrenciler arasinda anlamli bir farklilik gosterip, gostermedigine
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iliskin yurutulen bagimsiz orneklem t testi sonuclari Tablo 7'de
sunulmustur.

Tablo 7

GSOUBT Son Test Puanlarina iliskin Bagimsiz Gruplar t-Testi Sonuclari
Gruplar n X SS t o)
Deney 35 21.68 2.72
Grubu -3.647 0.001*
Kontrol 35 18.77 3.86
Grubu

*p<0.05

Tablo 7'deki bulgular incelendiginde deney ve kontrol grubundaki
ogrencilerin  son test sonuclari arasinda istatiksel olarak 0.05
manidarlik duzeyinde anlamli bir fark bulunmustur t (68) = -3.647,
p<0.05. Grup ortalamalari deney grubu &grencileri icin (x=21,68),
kontrol grubu &grencileri icin (x=18.77 )olarak bulunmustur. Gruplarin
ortalamalarina bakildiginda deney grubunda yer alan &grencilerin
basari seviyelerinin kontrol grubunda yer alan 6grencilere goére daha
yuksek oldugu sonucu ortaya ¢cikmistir. Ortaya ¢ikan bu sonucun etki
buyukligunu hesapladigimizda d=0.87; eta kare=0.164 bulunmustur.
Buna gore ortalamalar arasindaki uzakligin, farkin 0.87 standart sapma
kadar oldugu; olcek puanlarina ait varyansin %16'sinin uygulamaya
bagll olarak ortaya ciktigi soylenebilir. Hesaplanan etki buyuklukleri,
yuksek bir etkiyi yansitmaktadir.

BEi® Sonugclarina Yénelik Bulgular

Deney ve kontrol grubunda yer alan égrencilerin 6grencilerin deneysel
islem dncesi BEIO ve alt faktorlerinden aldiklari puanlar parametrik
istatiksel  yontemlerden Badimsiz  Gruplar icin  t-Testi ile
degerlendirilmistir. Bagimsiz gruplar icin t-testi; a) iki grup birbirinden
bagimsiz olmasi b) Bagimli degisken arallk ya da oran olcegdi
duzeyinde dlculmus olmasi ¢) Her bir érneklemin temsil ettigi evrenin
ham puanlar dagdilimi normal dadilim géstermesi d) Orneklem
tarafindan temsil edilen evrenlerin varyanslarin homojen olmasi
varsayimlarini gerektirir (Buyukdzturk ve digerleri, 2019).

Bundan dolayi éncelikle deneysel islem dncesi uygulanan BEIO ve alt
faktorlerinden deney ve kontrol grubu égrencilerinin almis olduklari
puanlarinin  t-testinin  varsayimlarini  karsilayip  karsilamadigini
gosteren betimsel istatistikler Tablo 8'de verilmistir.
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Tablo 8
BEIO ve Alt Faktérleri On Test Puanlarina iliskin Betimsel Istatistikler
Faktorler Gruplar n X Medya Mod SS CK BK

n
Otorite Deney 3 1954 19 17 719 0.828 0.223
ve Grubu 5
Dogrulu Kontrol 3 21.8 20 16 722 0.676 -
k Grubu 5 0.48
2
Bilgi Deney 3 2194 23 20 515 -1321 1644
Uretme Grubu 5
SuUreci Kontrol 3 2274 23 19 4,04 -0.158 -
Grubu 5 0.539
Bilginin Deney 3 9.48 9 7 258 0.675 0.573
Kaynagi Grubu 5
Kontrol 3 10.91 M M 270 0569 1060
Grubu 5
Akl Deney 3 11.45 12 13 2.06 -0.319 -
YurUtme Grubu 5 0.84
0
Kontrol 3 11.51 12 14 250 -0.783 0.766
Grubu 5
Bilginin Deney 3 1.8 12 12 247 -1220 1.482
Degisirli Grubu 5
gi Kontrol 3 10.97 M M 261 -0.520 0.191
Grubu 5
BEIO On Deney 3 7422 75 75 10.3 0.415 -
Test Grubu 5 2 0.04
Puanlari 3
Kontrol 3 7794 75 69 994 0921 0.259
Grubu 5

Tablo 8 incelendiginde deney ve kontrol grubunda yer alan
dgrencilerin BEIO ve alt boyutlarindan aldiklari puanlar incelendiginde
gruplara iliskin ortalama, ortanca ve tepe degerlerinin birbirine
oldukca yakin oldugu gérulmektedir. Deney grubunda verilere iliskin
carpiklik ve basiklik katsayilari; ‘Otorite ve Dogruluk’ isimli alt boyutu
icin (CK:0.828; BK:0.223), ‘Bilgi Uretme Sureci’ isimli alt boyutu icin (CK:-
1.321; BK:1.644), ‘Bilginin Kaynagl’ isimli alt boyut icin (CK:0.675;
BK:0.573), ‘Akil Yurutme' isimli alt boyut icin (CK:-0.319;, BK:-0.840),
‘Bilginin Degisirligi’ isimli alt boyut icin (CK: -1.220; BK:1,482); o6lcegin
tamami icin (CK:0.415; BK:-0.043)'tur. Kontrol grubunda verilere iliskin
carpiklik ve basiklik katsayilari; ‘Otorite ve Dogruluk’ isimli alt boyutu
icin (CK:0.676; BK:-0.482), ‘Bilgi Uretme Sureci’ isimli alt boyutu icin
(CK:-0.158; -0.539), ‘Bilginin Kaynag!’' isimli alt boyut icin (CK:0.569;
BK:1.060), ‘Akil Yurutme' isimli alt boyut icin (CK:-0.783; BK:0.766),
‘Bilginin Degisirligi’ isimli alt boyut icin (CK: -0.520;, BK:0.191); 6lcegin
tamami icin (CK:0.92T; BK:0.259)'dur. Bu degerlerin, #2 araliginda
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olmasi, verilerin normal bir dagilim gosterdigini ifade etmektedir
(George ve Mallery, 2010). Tablo 8'e gore gruplarin normal dagilim
gosterme varsayimini  karsiladigr gorulmektedir. Bu varsayimin
saglanmasinin ardindan Levene'nin  Varyans Esitligi Testi ile
orneklemler tarafindan temsil edilen evren varyanslarinin homojen
olup olmadigl incelenmistir. Levene Testi sonuclarl, evren
varyanslarinin tum alt boyutlar icin homojen oldugunu godstermistir.
‘Otorite ve Dogruluk’ isimli alt boyutu icin (F=0.363, p=0.549), ‘Bilgi
Uretme SuUreci’ isimli alt boyutu icin (F=0.978 p=0.326), ‘Bilginin
Kaynag!’ isimli alt boyut icin (F=0.006, p=0.940), ‘Akil YUrutme' isimli alt
boyut icin (F=0.849, p=0.360), ‘Bilginin Degisirligi’ isimli alt boyut icin
(F=0.139, p=0.710); dlcegin tamami i¢cin (F=0.008, p=0.93)'dir.

TUum bu varsayimlar saglandiktan sonra badimsiz 6rneklem t testi
gerceklestirilmistir.
Gruplarin t-testi sonuclari Tablo 9'da verilmistir.

Tablo 9
BEIO ve Alt Faktérleri On Test Puanlarina lliskin Bagimsiz Gruplar t-Testi
Sonuglari

Faktorler Grup N Ortalama Standart f o) Anlamli
Sapma Farklilik
Otorite ve Deney 35 19.54 7.19
Dogruluk Grubu 0.363 0.195 Anlaml
Kontrol 35 21.80 7.22 farklilik
Grubu yoktur.
Bilgi Deney 35 21.94 515
Uretme Grubu 0978 0.472  Anlamli
SUreci Kontrol 35 22.74 4.04 farklilik
Crubu yoktur.
Bilginin Deney 35 9.48 2.58
Kaynagi Crubu 0.006 0.027* Kontrol
Kontrol 35 10.91 2.70 Grubu*
Crubu
Akl Deney 35 11.45 2.06
Yurdtme Crubu 0.849 0917 Anlamli
Kontrol 35 11.51 2.50 farklilik
Grubu yoktur.
Bilginin Deney 35 1.80 2.47
Degisirligi Grubu 0139 0178  Anlaml
Kontrol 35 10.97 2.61 farklilik
Grubu yoktur.
BEIO On Deney 35 74.22 10.32
Test Crubu 0.008 0.130 Anlamli
Puanlari Kontrol 35 7794 9.94 farklilik
Grubu yoktur.
*p<0.05
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Tablo 9'daki bulgular incelendiginde BEIO'nin ‘Bilginin Kaynadi' alt
boyutunda anlamli bir farklilik ortaya ¢cikmistir (F=0.006; p<0.05). Farkin
hangi grup lehine oldugunu belirlemek amaciyla Tablo 9'daki veriler
incelendiginde kontrol grubu lehine anlamli bir farklilik oldugu
goérulmektedir.

Deneysel islem sonrasi uygulanan BEIO ve alt boyunlarindan deney ve
kontrol grubu &grencilerinin almis olduklari puanlarinin t-testinin
varsayimlarini karsilayip karsilamadigini gésteren betimsel istatistikler
Tablo 10'da verilmistir.

Tablo 10
BEIO ve Alt Faktérleri Son Test Puanlarina lliskin Betimsel istatistikler
Faktorler Gruplar n X Medya Mod SS CK BK

n

Otorite Deney 3 15.85 14 14 418 0.899 0.141

ve Grubu 5

Dogrulu Kontrol 3 2097 20 n 835 0414 -

K Grubu 5 0.54

4

Bilgi Deney 3 2402 24 21 286 0.296 -

Uretme Grubu 5 1.045

SuUreci Kontrol 3 2217 22 18 432 0132 -
Grubu 5 0.713

Bilginin Deney 3 9.74 10 10 230 0.242 0.58

Kaynagi Grubu 5 4
Kontrol 3 10.45 10 12 322 0.067 -
Grubu 5 0.80

4

Akl Deney 3 1217 12 12 1.79 - -

YurUtme Grubu 5 0.469 0.148
Kontrol 3 1.82 12 13 245 -0.738 -
Grubu 5 0.212

Bilginin Deney 3 1288 13 12 1.65 - 0.638

Degisirli Grubu 5 0.669

gi Kontrol 3 1N.34 M M 238 -0.103 -
Grubu 5 0.536

BEIO Deney 3 7468 74 70 6.77 0.669 0.017

Son Test Grubu 5

Puanlari Kontrol 3 76.77 76 75 13.0 0.606 0.385
Grubu 5 5

Tablo 10 incelendiginde deney ve kontrol grubunda yer alan
dgrencilerin BEIO ve alt boyutlarindan aldiklari puanlarin ortalama,
ortanca ve tepe degerin birbirine oldukc¢a yakin oldugu gorulmektedir.
Deney grubunda verilere iliskin ¢carpiklik ve basiklik katsayilari; ‘Otorite
ve Dogruluk’ isimli alt boyutu icin (CK:0.899; BK:0.141), ‘Bilgi Uretme
Sureci’ isimli alt boyutu icin (CK:0.296, BK:-1.045), ‘Bilginin Kaynag/’
isimli alt boyut icin (CK:0.242;, BK:0.584), ‘Akil YUrutme' isimli alt boyut
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icin (CK:-0.469; BK:-0.148), ‘Bilginin Degisirligi’ isimli alt boyut icin (CK:-
0.669; BK:0.638); dlcegin tamami icin (CK:0.669; BK:0.017)'dir. Kontrol
grubunda verilere iliskin carpiklik ve basiklik katsayilari; ‘Otorite ve
Dogruluk’ isimli alt boyutu icin (CK:0.414; BK:-0.544), ‘Bilgi Uretme
Sdreci’ isimli alt boyutu icin (CK:0.132; BK:-0.713), ‘Bilginin Kaynag/’
isimli alt boyut icin (CK:0.067; BK: -0.804), ‘Akil Yarutme' isimli alt boyut
icin (CK:-0.738; BK:-0.212), ‘Bilginin Degisirligi’ isimli alt boyut icin (CK:-
0.103;, BK:-0.536); olcegin tamami icin (CK:0.606; BK:0.385)'dir. Bu
degerlerin, *2 araliginda olmasi, verilerin normal bir dagilim
goésterdigini ifade etmektedir (George ve Mallery, 2010). Tablo 10'a gore
gruplarin  normal dagilm gosterme  varsayimini  karsiladigi
gérulmektedir. Bu varsayimin saglanmasinin ardindan Levene'nin
Varyans Esitligi Testi ile 6rneklemler tarafindan temsil edilen evren
varyanslarinin homojen olup olmadigi incelenmistir. Levene Testi
sonuglari evren varyanslarinin tum alt boyutlar icin  homojen
olmadigini gostermistir. ‘Otorite ve Dogruluk’ isimli alt boyutu icin
(F=17.069, p=0.000), ‘Bilgi Uretme Sureci’ isimli alt boyutu icin (F=5.973,
p=0.017), ‘Bilginin Kaynag!' isimli alt boyut icin (F=7.148, p=0.009), ‘Akil
Yuratme' isimli alt boyut icin (F=4.325, p=0.041), ‘Bilginin Degisirligi’
isimli alt boyut icin (F=4.187, p=0.045); dlcegin tamami icin (F=8.092,
p=0.006)'dir. Ancak t testi guclU bir parametrik test oldugu icin
varyanslarin  homojenligi varsayimi karsilanmasa bile kullanilabilir
(Buyukozturk ve digerleri, 2019).

TUm bu varsayimlar saglandiktan sonra bagimsiz 6rneklem t testi
gerceklestirilmistir.

Gruplarin T-testi sonuclari Tablo 11'de verilmistir.

Tablo 1
BEIO ve Alt Faktérleri Son Test Puanlarina lliskin Bagimsiz Gruplar t-Testi
Sonuglari
Faktorler Grup N Ortalama Standart f p Anlamli
Sapma Farklilk
Otorite ve Deney 35 15.85 418
Dogruluk Grubu 17.069 0.002* Kontrol
Kontrol 35 20.97 8.35 Grubu*
Grubu
Bilgi Deney 35 24.02 2.86
Uretme Grubu 5973 0.038* Deney
Sureci Kontrol 35 2217 4.32 Grubu*
Grubu
Bilginin Deney 35 9.74 2.30
Kaynagi Grubu 7148  0.291 Anlamli
Kontrol 35  10.45 322 farklilik
Grubu yoktur.
Akl Deney 35 1217 179
Ydrutme Grubu 4325 0507 Anlaml
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Kontrol 35 1.82 2.45 farkhlik
Grubu yoktur.

Bilginin Deney 35 12.88 1.65

Degisirligi Grubu 4187 0.003* Deney
Kontrol 35 .34 2.38 Grubu*
Grubu

BEIO Son Deney 35 7468 6.77

Test Grubu 8.092 0404 Anlamli

Puanlari Kontrol 35 76.77 13.05 farkhlik
Grubu yoktur.

*p<0.05

Tablo 17'deki bulgular incelendiginde BEIO'nin ‘Otorite ve Dogdruluk’
isimli alt boyutunda kontrol grubu lehine (F=17.069; p<0.05); ‘Bilgi
Uretme Sureci’ isimli alt boyutunda deney grubu lehine (F=5.973;
p<0.05); ‘Bilginin Degisirligi’ isimli alt boyutunda deney grubu lehine
(F=4.187; p<0.05) anlamli bir farklilik oldugu gorulmektedir.

Ortaya ¢ikan bu sonucun etki buyuklugunu hesapladigimizda ‘Otorite
ve Dogruluk’ isimli alt boyutu icin isimli alt boyutu icin d=0.77; eta
kare=0.133 bulunmustur. Buna gore ortalamalar arasindaki uzaklgin,
farkin 0.77 standart sapma kadar oldugu; o&lcek puanlarina ait
varyansin %13’'Unun uygulamaya bagli olarak ortaya c¢iktigi sdylenebilir.
Hesaplanan etki bUyuklukleri, orta bir etkiyi yansitmaktadir.

‘Bilgi Uretme Sdureci’ isimli alt boyut icin d=0.50; eta kare=0.062
bulunmustur. Buna gore ortalamalar arasindaki uzakligin, farkin 0.50
standart sapma kadar oldugu; dlcek puanlarina ait varyansin %6'sinin
uygulamaya bagli olarak ortaya ciktigl sdylenebilir. Hesaplanan etki
bayuklukleri, dusuk bir etkiyi yansitmaktadir.

‘Bilginin  Degisirligi" isimli alt boyut icin d=0.75, eta kare=0.127
bulunmustur. Buna gore ortalamalar arasindaki uzakligin, farkin 0.75
standart sapma kadar oldugu; élcek puanlarina ait varyansin %12'sinin
uygulamaya bagli olarak ortaya ciktigi sdylenebilir. Hesaplanan etki
buyuklUkleri, orta bir etkiyi yansitmaktadir.

Sonug, Tartisma ve Oneriler

Arastirmanin  sonucunda GSOUBT'den elde edilen bulgular
dogrultusunda fen bilimleri dersi 6gretim programinda ilgili Unitede
yer alan kazanimlarin okul disi 6grenme ortamlarinda islendigi deney
grubu ogrencilerinin  basari  seviyesi ile kontrol grubundaki
ogrencilerin basari seviyesi arasinda 0.05 anlamlilik duzeyinde deney
grubunda calismaya katilan o6grenciler lehine fark ortaya cikmistir.
Arastirma sonucu olusan bu farkin astronomi konulari gibi gézlem
gerektiren konularda okul disi 6grenme ortamlarinda ders
islenmesinin  dneminden kaynaklandigl dusunulmektedir. Deney
grubundaki &égrenciler planetaryum, acik havada ciplak gozle ve
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teleskopla gozlem, gdézlem evi gibi okul disi 8grenme ortamlarinda ilk
elden godzlem yapma olanagr bulmustur. Literaturde calismamizi
destekleyen yani okul disi 6grenme ortamlarinda yapilan etkinliklerin
ogrencilerin akademik basari seviyesinde olusturdugu degisimleri
destekleyen calismalar ile karsilasiimistir. Bu calismalar incelendiginde
okul disi 6grenme ortamlarindan, gdzlem becerilerinin daha cok éne
ciktigl cevre ve astronomi konularinda daha cok yararlanildigr goze
carpmistir (Bozdogan ve Kavcl, 2016; Cabello ve Ferk Savec, 2018;
Haydari, 2021; Kilig, 2020; Kilic ve Bilgin, 2023; Kucuk, 2020; Metin ve
Bozdogdan, 2020; Taysi-Tafraci ve Aydin, 2024;). Ote yandan literatlrde
ozellikle Covid 19 Pandemi surecinde uzaktan ve dijital 6grenme
araclari, TV reklamlari, radyo hatta dijital oyunlar da okul disi 6grenme
kapsaminda degerlendirilmistir. Gelisen teknoloji ile birlikte 6grenme
araclarinin  da degismeye basladigi vurgulanmistir (Duman ve
Karademir, 2020; Hatta ve digerleri, 2020; Karaca ve digerleri, 2023;
Wernholm, 2021).

Okul disi 6grenme ortamlarinin tum bu olumlu yanlarina ragmen
olumsuz ozellikleri de bulunmaktadir. Okul disi 6grenme ortamlarina
duzenlenecek geziler, okul disi 6grenme ortamlarinin  okulun
bulundugu yere uzak olmasi, ulasim ve giris Ucretleri belli bir maliyet
olusturmaktadir. Buna ek olarak idareci tutumlari ve 6gretmenlerin bu
ortamlara duzenlenecek geziler konusunda isteksiz davranmalari da
okul disi  6grenme ortamlarinin  tercih edilmemesinde rol
oynamaktadir (Soylu ve Karamustafaoglu, 2020; Umur Erkus ve
Tasdemir, 2024). Bu da 6ézellikle bu olanaklara yeterince ya da hi¢ sahip
olmayan okullarin ve &grencilerin bu ortamlarda ders islemesini
zorlastirmaktadir. Ornedin Weiss vd. (2009), calismalarinda, ABD'deki
cocuklarin yaklasik olarak Ucte birinin geride birakildigini belirterek bu
cocuklarin buyuk cogunlugunun farkli irk ve etnik azinliklardan gelen
dusuk gelirli ailelerin cocuklari oldugunu belirtmislerdir. Bu durumun
ABD'nin gelecegi Uzerinde ¢cok buyuk bir tehdit olusturdugunu dile
getirerek bu durumu ¢c6zmek icin mevcut egitim sistemi, okul duzeni
ve o6grenme ortamlarinin degismesi gerektigini dile getirmislerdir.
Dolayisiyla okul disi etkinliklerin, aile ortaminin ve hatta yaz okullarinin
onemine dikkat cekmislerdir.

Arastirmanin basinda BEIO'den elde edilen bulgular dogrultusunda
olcegin ‘Bilginin Kaynagl’ isimli alt faktérunde kontrol grubu lehine
anlamli bir farklilik ortaya ¢ikmistir. Bu alt faktérde bilimsel bilginin her
zaman dogru kabul edilecedi, bilimsel kitaplarda yazilanlara inanilmasi
gerektigi, ogretmenlerin bilimle ilgili séylediklerine inanilmasi
gerektigi gibi sorulari yer almaktadir. Arastirmanin sonunda bu fark
ortadan kalkmistir. Unite boyunca 6zellikle teleskopun tarihcesi, uzay
arastirmalarinin gelisim sureci, evrenin olusumu ile ilgili gérusler
konulari islenmistir. Bu konularda bilimsel bilgilerin kendi zamaninda
dogru kabul edilebilecedi, ancak yeni gelismeler ile degisebilecegi
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vurgulanmistir. Konu icerikleri ve kazanimlarin bu ydnde olmasi
gruplar arasindaki farkin ortadan kalkmasinin sebebi oldugu
dusunulmektedir.

Arastirmanin sonucunda ‘Otorite ve Dogruluk’ isimli alt faktérde
kontrol grubu lehine anlaml bir farkliik ortaya cikmistir. Bu alt
faktorde bilim insanlarinin her seyi bildikleri, onlarin sdyledikleri her
seyin dogru oldugu, bilimsel fikirlerin her zaman 6gretmen ve bilim
insanlarindan geldigine yonelik maddeler yer almaktadir. Elde edilen
bulgulara goére kontrol grubundaki égrenciler bu maddelere deney
grubundaki 6grencilere gére daha yuksek bir katilim gostermislerdir.
Uygulama boyunca kontrol grubunda yer alan ogrenciler ile dersler,
sinif ortaminda 6gretmenin gdzetiminde ve daha cok geleneksel
yontemler ile islenmistir. Deney grubundaki dgrenciler ise okul disi
ogrenme ortamlarindaki etkinliklerde kendileri gdzlem yapmislar ve
veri toplamiglardir. Zaman zaman yanlis élcumler yapip yanlis veriler
elde etseler bile kendi gozlemleri ile bunlari duzeltebilmislerdir. Elde
ettikleri verileri tipki birer kudcuk bilim insani gibi kaydedip grup
calismalarinda  aralarinda  tartismislardir. Dolayisiyla  sadece
ogretmene, bilim insanlarinin sdylediklerine ve bilimsel kitaplarda
yazanlara bagli kalmamislardir. Arastirma sonucunda bu alt boyutta
cikan farkin bu sebeplerden dolayi oldugu dusunulmektedir.

Arastirmanin sonucunda ‘Bilgi Uretme Sureci’ isimli alt boyutta deney
grubu lehine anlamli fark ortaya c¢cikmistir. Bu alt boyutta égrencilere
bilimsel calismalarda nasil bir yol izlendigi, gdzlemlerin ve deneylerin
onemi, guvenilir bir sonuca ulasmak icin deneylerin tekrar tekrar
yapilmasi gerektigi ile ilgili sorular yoneltmislerdir. Deney grubundaki
ogrenciler ile yapilan calismalarda égrenciler Universiteden astronomi
alaninda uzman bir bilim insani ile tanisma olanagl bulmuslardir. Bu
bulusmada 6zel anlamda astronomi genel anlamda ise tum bilimsel
calismalarda nasil bir yol izlendigi ile ilgili fikir sahibi olmuslardir. Buna
ek olarak planetaryumda, gdzlemevinde ve acik alanda teleskopla
yapilan etkinliklerde wuzman astronomlardan fikir alma firsati
bulmuslardir. Kendi yaptiklart gozlemler ve bulduklari sonuclari
arkadaslari ve uzmanlarla paylasma olanagi bulmuslardir. Dolayisiyla
bilgi Uretme sUrecinin asamalari hakkinda daha fazla deneyim
kazanmislardir. Ortaya c¢ikan bu farkin bu durumdan kaynaklandigi
dusunulmektedir.

‘Bilginin Degisirligi’ isimli alt boyutta ise bilimsel bilginin dogmatik
olmadigl ve degisebilecegdi ile ilgili maddeler yer almaktadir. Deney
grubundaki &6grencilere dagitilan calisma yapraklarinda bu konular
Uzerine sorular sorulmustur. Astronomi ile ilgili calismalarin baslangici
ve gunumuzde geldigi noktalara okul disi 6grenme ortamlarindaki
uzmanlar vurgu yapmis o6grenciler de bunlari calisma yapraklarina ve
fen gunlUklerine not etmislerdir. Ornedin planetaryumda izlenen ‘iki
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KucUk Cam Parcasi-Muhtesem Teleskop’ adli film de Galileo'nun
yaptigi ilk teleskopta Saturn’dn halkasini tam gozlemleyemedigi icin
bu halkalar kulaga benzettigini &grendiler. Teknolojinin ve
teleskoplarin gelismesiyle Saturn'un daha net géruntulerinin ortaya
ciktigint 6grendiler. Hatta 6grenmekle kalmayip acik havada teleskop
ile yaptiklart gozlem etkinliginde Saturn'd c¢ok net bir sekilde
gozlemleyebildiler. BEIO'nin, ‘Bilginin Degisirligi’ isimli alt boyutunda
ctkan bu farkin okul disi é6grenme ortamlarinda gerceklestiren
etkinliklerden kaynaklandigi dusunulmektedir.

Arastirmada BEIO'nin yukarida saydigimiz alt boyutlarinda gruplar
arasinda anlamli  farklar ortaya c¢ikmasina ragmen 0lcegin
tamamindan alinan puanlar arasinda bir farklilik bulunamamistir. Bu
calismada doért hafta boyunca bir Unite suresince yurutUlmustur.
Arastirmada ‘Gunes Sistemi ve Otesi' Unitesi kapsaminda okul disi
ogrenme ortamlarinda gerceklestirilen etkinliklerin  d6grencilerin
bilimsel epistemolojik inanclarina etkisi incelenmistir. Ancak literatur
incelendiginde bireylerin epistemolojik inanclarinda yas, cinsiyet, aile
yapisl, sinif duzeyi, demografik yapl, ders 6gretmenin epistemolojik
inanclari gibi bircok degiskenin etkili oldugu goérulmustur (Baser
Gursoy ve digerleri, 2015; Demir ve Akinoglu, 2010; Demirci ve Can,
2019; Kutluca ve digerleri, 2018; Murat ve Erten, 2018). Bu calismada bu
degiskenler goz ardi edilmistir. Dolayisiyla bu degiskenlerin géz
onunde  bulundurulacagr calismalarda farkli  bulgular elde
edilebilecegi dusunulmektedir.

Oneriler
Arastirma Sonuclarina Yénelik Oneriler

» Bu calisma cok dar bir érneklem ile sadece bir okulda yapilmistir.
Dolayisiyla  &grencilerin yasadigr  cografyanin, ailelerinin
demografik ve sosyo-ekonomik &zelliklerinin  etkisi calisma
kapsami disinda tutulmustur. Bundan sonra bu konuyla yapilan
arastirmalarda bu sartlar da géz énune alinabilir.

» Bu calismada planetaryum, acik havada gokyuzu gozlemi,
gozlemevi gezisi, uUniversitede panel gibi okul disi é6grenme
ortamlari kullanilmistir. Bundan sonra bu konuyla ilgili yapilacak
calismalarda bunlarin disindaki okul disi 6grenme ortamlari
tercih edilebilir.

» Bu calismada astronomi ile ilgili konularin okul disi 6grenme
ortamlarinda islenmesine yer verilmistir. Bundan sonraki
calismalarda fen bilimleri dersi kapsaminda islenen diger
konulara da yer verilebilir.

355



PAUEFD, 63, 334-372 [2025] S. Sevim ve E. Demirci https://doi.org/10.9779/pauefd.1457628

Konu Alaninda Yiiriitiilebilecek Arastirmalara Yénelik Oneriler

» Okul disi 6grenme ile bilimsel epistemolojik inanclar arasindaki
iliskiyi inceleyen arastirmalar yapilabilir.

> Bu arastirma ortaokul duzeyindeki ogrenciler ile
gerceklestirilmistir. Calisma grubu degistirilerek (okul oncesi,
ilkokul, lise, yetiskin egitimleri) bu konuda arastirmalar
yapilabilir.

Etik Kurul izin Bilgisi: Bu arastirma, Pamukkale Universitesi Bilimsel
Arastirma ve Yayin Etigi Sosyal ve Beseri Bilimler kurulunun
09/08/2023 tarihli E-93803232-622.02-403888 sayili karari ile alinan
izinle yaratulmastar.

Yazar Cikar Catismasi Bilgisi: Yazarlarin beyan edecegi bir cikar
catismasi yoktur.

Yazar Katkisi: [s bélimu ve dayanisma yoluyla, her iki yazar adil
olarak katki saglamistir.
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Ek A: Fen Ginluklerine Ornekler




PAUEFD, 63, 334-372 [2025] S. Sevim ve E. Demirci




PAUEFD, 63, 334-372 [2025] S. Sevim ve E. Demirci




PAUEFD, 63, 334-372 [2025] S. Sevim ve E. Demirci https://doi.org/10.9779/pauefd.1457628

Ek B: Ornek Etkinlik, Calisma Yapraklari ve Etkinliklerden
Goéruntuler

ETKINLIK 4. ISIK KIRLILIiGi
Asama 1: Etkinlik Oncesi

Konuya baslamadan once &grencilerin isik kirliligi hakkindaki on
bilgileri yoklanir. Ogrenciler ilkokul 4. Sinif dUzeyinde ‘Aydinlatma ve
Ses Teknologjileri Unitesinde 1sik Kirliliginin nedenlerini, insan ve diger
canlilar Uzerindeki etkilerini ve uygun aydinlatma konularini
islemislerdi. Bu baglamda 6égrencilerin konu ile ilgili daha &énceki
senelerde isledikleri bilgilerin hatirlatiimasi amaciyla égrenciler EK
14'de yer alan Calisma Yapragi 4-a dagitilir. Bu calisma yapraginda
ogrencilerin daha onceki senelerde isledigi 1sik Kirliliginin tanimi,
sebepleri ve sonuclari hakkinda sorular yer almaktadir. Ogrencilerden
bu calisma yapragini doldurmalari istenir. Daha sonra sinifta bir
tartisma ortami olusturulur. Eksik olan bilgiler giderilir.

Etkinlik kapsaminda égrencilere bu konuyla ilgili olarak saha calismasi
yapilacagi soylenir. Gecmis yillarda isik Kirliliginin ¢cok daha az oldugu
ancak artan nufus ve sehir isiklari ile birlikte fazlalastigr vurgulanir. Bu
baglamda Van Gogh'un Yildizli Gece tablosuna vurguda bulunulur. Isik
kirliliginin SQM(Sky Quality Meter) cihazi ile dlculdugu o6grencilere
aciklanir. Buradaki amac¢ ogrencilerin calisilacak konuya ve ziyaret
edilecek okul disi 6grenme ortamina ilgilerini ¢cekmek olarak
belirlenmistir. OJrencilere EK 15'de yer alan Calisma Yaprad: 4-b
dagitiir. Ogrencilerin  bunu okumalari ve doldurmalari istenir.
Yanlarina almalari gereken arag-gerecleri kontrol etmeleri istenir. Ara¢
ile okul disi 6grenme ortamina ulasilir.

Asama 2: Okul Disi Ogrenme Ortaminda

Okul disi 6grenme ortami olan dogal alana ulasildiktan sonra sirasiyla
Etkinlik 4.1, Etkinlik 4.2, Etkinlik 4.3 yapilir.

Etkinlik 4.1. Isik Kirliligini Ol¢iiyoruz
Etkinligin Amaci: SQM cihazi ile isik kirliligini 6lcme
Onerilen siire: 2 ders saati (40+40 dakika)
Etkinligin tlra: Saha calismasi

Kullanilacak okul disi 6grenme ortami: Dogal alan
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On Hazirlik

Etkinlik kapsaminda ogretmen tarafindan etkinlik o6ncesinde
gidilecek yere bir saha ziyareti yapilir. Cihazin kurulum sdreci ve
bilgisayar badglantilari yapilir. Deneme Slctimleri yapilir. Olctimler
kaydedilir.

Okul disi 6grenme ortamina varildiginda ilk olarak uzman personel
araciligi ile SQM cihazi, ne ise yaradigl ve nasil calistigi égrencilere
tanitihr. Ogrencilere daha dénceki senelerde isik kirliligi konusunu
isledikleri ancak élcum yapip yapmadiklari sorulur. Ogrencilere SQM
cihazi ile 1sik kirliligini oOlcecedimiz soylenir. Ogrenciler ile birlikte
aydinlanma kosullari farkh G¢ farkh yerde belli araliklarla olcumler
alinir. OJrencilere Bortle Olcegdi'nden bahsedilir. Etkinligin sonunda
ogrencilerin dlcumlerini EK 16'da yer alan Calisma Yapragdi 4-c'ye not
almalari istenir.

Etkinlik 4.2. Isik Kirliligini Nasil Azaltabiliriz?
Etkinligin Amact: Isik kirliligini azaltmaya yonelik dnlemleri kavrama.
Onerilen siire: 1 ders saati (40 dakika)
Etkinligin tara: Tartisma
Kullanilacak okul disi 6grenme ortami: Dogal alan
On Hazirhik

Etkinlik kapsaminda ogretmen tarafindan o&grencilere bir énceki
etkinlikte goézlem  yapilan yerlerin  aydinlanma  6zelliklerini
incelemeleri istenir. Turkiye Uzay Ajansi’nin sitesinde yer alan ‘Isik
Kirliligi Brosurl’ égrenci gruplarina dagitilir.

Ogrenciler bir 6nceki etkinlikte 6lcum yaptiklari yerlerdeki élcimlerini
kaydetmislerdi. Bu yerlerin aydinlanma ozellikleri dikkate alinarak
olcum sonuclari ile aydinlanma o6zellikleri arasinda bir iliski kurmalari
beklenir. Bundan yola c¢ikilarak &grencilerin 1sik Kirliligini azaltmaya
yonelik onerileri dinlenir. Brosurun her bir grup tarafindan incelenmesi
icin sure verilir. Bu 6neriler Uzerine bir tartisma ortami olusturulur.

Etkinlik 4.3. Isik Kirliliginin Sonugclari

Etkinligin Amacr: Isik kirliliginin insan ve dogal hayata sonuclari
hakkinda bilgi edinilmesi

Onerilen siire: 1 ders saati (40 dakika)

Etkinligin tlari: Okuma
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Kullanilacak okul disi 6grenme ortami: Dogal alan
On Hazirhk

Etkinlik kapsaminda ogretmen ‘International Dark-SKy Associaton’
internet sitesinden derledigi katalogu o&grencilere dagitir. Her bir
grubun bunu okumasini ister.

Ogretmen daha dnce hazirladidi katalogu 6Jrenci gruplarina dagitir.
Bu katalogda isik kirliliginin insan sagligi ve ekosisteme verdigi zararlar
yer almaktadir. Gruplarin bu katalogu incelemeleri istenir. Daha sonra
bir tartisma ortami olusturularak isik Kirliliginin sonuclari Uzerine
konusulur. Bu etkinlikten sonra okula geri dénulur.
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4

Ad-Soyad:
Calisma Yapragi 4. a

Isik Kirliligi Hakkinda Ne Biliyorum?
Sevgili ¢cocuklar,
Siz, ilkokul 4. sinifta 1s1k kirliligi konusunu islemistiniz. Haydi
ogrendiklerimizi hatirlayalim!
Isik kirliligi nedir? Aciklar misiniz?

Isik Kirliliginin sebepleri hakkinda neler biliyorsunuz?
Maddeler halinde asagiya yazabilir misiniz?

-+

Isik Kirliligi nasil sonuclar dogurabilir? Nelere sebep
olabilir? Tahminlerinizi maddeler halinde asagiya
yazabilir misiniz?
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4

Ad-Soyad:
Calisma Yaprag: 4. b
Isik Kirliligi Nasil Olgiilir?

Vincent Van Gogh, en unlu eserlerinden olan Yildizh Gece adh
tablosunu 1889 yilinin Haziran Ayi'nda bir silire tedavi gordigi
sanatoryumdaki odasinin penceresinden gorinen gokyluzinin
goruntisiinden esinlenerek resmetmistir. Van Gogh, muhtesem eserini
planlarken siirlerinde benzer goruntileri kullanan Amerikali Sair
Walth Whitman’in siirlerini okuyordu. Muhtemelen bu iki sanat¢1 da
gunumizden yaklasik 150 yil o6nce gokyuzine baktiklarinda tipki
“Yildiz Gece’ tablosunda oldugu gibi bir gokyiizii gériyorlard:. ‘Yildizli
Gece’ nin tuvale cizilmesinden 23 yil sonra, 1912 yilinda Hiseyin
Rahmi Gurpinar Halley Kuyruklu Yildizi‘'mi konu alan unli romam
‘Kuyruklu Yildiz Altinda Bir Izdiva¢’ romanmmmi yazdiginda da
muhtemelen bizim bugiin goérdigiimiizden daha net bir gokyiizil
goriyordu. Bugin Diinya’da yasayan insanlarin yaklasik tcte biri,
Avrupa’da yasayan insanlarin %601 ve Kuzey Amerika’da yasayan
insanlarin ise %80’i ise gece gokyuziune baktiklarinda Samanyolu’nu
gorememektedir. Eger boyle giderse belki de bizden sonraki nesiller
Samanyolu'nun buytleyici gizelligini sadece filmlerde
izleyebileceklerdir.

7 )
)
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Yukaridaki 6rneklerden yola cikarak geride biraktigimiz yillar igerisinde
gokyliziiniin net goriillememesinin sebebi ne olabilir?

https://doi.org/10.9779/pauefd. 1457628

Yukaridaki gorselde gordiginiiz cihaz SQM (Sky Quality Meter)
cihazidir. Bu cihaz 1sik kirliligini daha dogrusu gokylzii parlakligini
O0lgmek icin kullanilir. Simdi sizinle birlikte bulundugumuz yerde

Olgimler yapaca@iz ve Olgimlerimizi not alacagiz. Hazirsanmz
baslayabilirizi.
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Ad-Soyad:
Calisma Yapragi 4. c
SQM Cihaz ile Isik Kirliligini Olciiyorum?

Sevygili ¢ocuklar,
Bugiin sizinle birlikte SQM cihaz1 ile farkli yerlerde oOl¢cimler yapt

Aldiginiz 6lgimleri asagidaki tabloya kaydediniz.

1. BOLGE 2. BOLGE 3. BOLGE

1.6LCOM

2.6L.c0M

3.0L¢0M

Olciimler arasinda olusan farki neye bagliyorsunuz. Liitfen agiklayimniz.
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4

Ad-Soyad:
Calisma Yapragi 4. d
Sinif Ortaminda Isik Kirliligi

Oncelikle hic 1s1k almayan 50x50x50 cm boyutlarinda bir kutu hazirlanir.
Kutunun igi siyah renkli kagitlarla kaplanmis veya siyaha boyanmig
olmalidir. Ayrica kutu igine kesinlikle 151k sizmamasi gereklidir. Bu kutunun
degisik yuzeylerine, istenilen (keyfi) konumlarda kiicik delikler agilip, bu
kiigik delikler siyah elektrik bandi ile rahatca agilir- kapanir hale getirilir.
Bu 06zel delikler mikro pencereler gibi fonksiyon iistlenecektir. SQM cihazi
hazirlanan kutuya 6zenle yerlestirilir. SQM cihazinin baglant1 kablolarinin
kutuya giren kismi yine siyah elektrik bandi ile kapatilarak 1sik sizdirmazligi
mitkemmel hale getirilir. Tarif edilen hazirliklar bittikten sonra, SQM cihaz1
kutu igindeyken, kutu disinda bulunan kontrol bilgisayarindan ol¢im icin
komut verilip tim delikler kapal: iken 6 kez 6l¢im alinir ve kaydedilir. SQM *

cihazindan tim delikler kapali ve sizdirmazlik mikemmel dizeyde iken,
kutu disindaki bilgisayar ekranindan okunmasi gereken Olgim degeri,
maksimum karanligi veren “22” veya buna ¢ok yakin bir deger olmaldir.
Daha sonra kutunun farkh yuzeylerindeki acilabilir pencereler teker teker
acilarak, her durumda 6 kez olgim alinir ve kaydedilir. Deney bittikten
sonra bu ol¢giimlerdeki degisimler pencere sayisina gore incelenir. Pencere
delikleri acgildikga alinan Olgimin 22’den asagiya dogru inmesi
beklenmelidir. Sonuglar grafik ve tablo ile gosterilerek Bortle Olgegi'ne gore
karsilastirilir.
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Abstract

The aim of this study was determined to examine the effects of out-
of-school learning environment supported teaching on the academic
success and scientific epistemological beliefs of 7th grade students in
the ‘Solar System and Beyond' unit in a middle school science course.
The research was conducted using the pre-test-post-test control
group model used within the scope of quasi-experimental models.
The participants of the research were 70 7th grade students studying
in a state secondary school in Pamukkale District of Denizli Province
in the 2023-2024 academic year. The students in the control group
were taught in accordance with the Science Course Curriculum. In
addition to this, activities carried out in out-of-school environments
such as planetarium, observatory, and outdoor sky observation were
applied to the students in the experimental group. The data obtained
during the research were collected through the ‘Solar System and
Beyond Unit Achievement Test’ and the ‘Scientific Epistemological
Beliefs Scale’. In the analysis of the sub-problems included in the
research, t-test was applied for independent groups. At the end of the
study, it was concluded that there was a statistically significant
difference of 0.05 in favor of the experimental group between the
scientific epistemological beliefs and academic achievements of the
students in the experimental group where the application was made
and the students in the control group where the application was not
made, from the groups that had no differences at the beginning. This
difference asserts that the activities carried out in out-of-school
learning environments in the experimental group were more
effective than in the control group.
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Introduction

Learning is defined as a behavioral change that occurs as a result of
experience and has a more or less permanent trace. Accordingly,
learning is expected to be a change in the behavior of the individual,
this change is not due to the effect of various factors and is expected
to be permanent for at least a certain period of time (Acikgdz, 2003;
Demirel, 2005). Especially since the 19th century, the learning process
has been carried out within structures called ‘schools’ within certain
rules and programs. The learning process carried out in accordance
with certain programs, rules and plans in these structures is referred
to as formal learning (Sen, 2021). However, an individual's learning is a
process that is too broad and comprehensive to be confined to certain
hours, patterns and structures. Access toinformation has become very
easy, especially in today's world where communication and
transportation tools have developed very rapidly. Learning is therefore
present in every piece of ourlives (Lacin Simsek, 2020). Given the fact
that a large part of a student's daily life is spent outside of school, the
idea that in order to achieve effective learning, one can go beyond the
boundaries of the classroom and school and benefit from all kinds of
out-of-school learning environments that can be useful for this
purpose has emerged (Bilek et al, 2022; Eshach, 2007; Fenichel &
Schweingruber, 2010; Sarag, 2017). After reviewing the related
literaturein-school learning, environments are divided into formal
learning environments; out-of-school learning environments are
divided into non-formal and informal educational environments, and it
has been seen that the advantages of out-of-school learning
environments are much greater than in-school learning environments
(Bozdogan & Yalc¢in, 2006; Braund & Reiss, 2006; Eshach, 2007; Lacin
Simsek, 2020). After reviewing the studies on out-of-school learning
environments, it is pointed out that the subjects related to science
education are in the first place and the subjects related to social
sciences are in the second place. It is thought that the fact that these
areas are more related to daily life and more open to research and
examination is effective in this result (Sara¢ 2017; Turkmen, 2010;
Yildirim Polat & Gursoy, 2023).

The Science Course Curriculum (MNE, 2018), which is the basic
document regarding the teaching of science courses in schools in
Turkiye, has set forth the main purpose of the science course as
‘raising all individuals as scientifically literate’. Accordingly, a
scientifically literate individual is expected to have developed the skKills
of research, questioning, critical thinking, problemsolving and decision
making, to have adopted lifelong learning as a principle and to have
the skills, attitudes, values, understanding and knowledge related to
science necessary to maintain their sense of curiosity about their
environment and the world (MNE, 2005). In this context, the Science
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Course Curriculum, which is still implemented in Turkiye, has put
forwardten basic objectives from biology to astronomy, from
environmental issues to technology. In the program, it has been
suggested that in order to achieve all these objectives and for
students to learn information meaningfully and permanently, both in-
school and out-of-school learning environments should be designed
according to the research-inquiry-based learning strategy. In this
context, it has been stated that school gardens, science centers,
museums, planetariums, zoos, botanical gardens and other natural
environments, which are shown as informal learning environments,
can be used (MNE, 2018). Again, in the 2023 Education Vision
Document (MNE, 2018) published by the Ministry of National
Education, it is aimed to ensure that out-of-school learning
environments such as natural, historical and cultural places, science-
art centers and museums are used more effectively in line with the
achievements in order to transform academic knowledge into sKkills. In
addition to these two documents, the new Science Course Curriculum
(MNE, 2024) published within the scope of the ‘Turkey Century Maarif
Model' also offers suggestions to teachers regarding the
characteristics of out-of-school learning environments and what
needs to be done there.

Out-of-School Learning and Astronomy Education

One of the most important and mysterious branches of science in
human history is astronomy. One of the biggest reasons for this is that
the eye object sare very far awayand ‘unreachable’. Despite this,
people have started to observe the sky since very ancient times. They
made calendars by looking at the movements of the Sun and the
Moon; they organized their agricultural, industrial and navigation
activities according to the movements of celestial bodies. However,
these behaviors were based on a scientific basis much later. Although
humanity has collected reliable and useful data as a result of its
observations of the sky since ancient times, it took them much longer
to produce scientific theories explaining the reasons for these
observations. They suggested that the movements of celestial bodies
were a number of myths that affected people's destinies. Even the sky
observations of the Babylonians were Ilimited to astrological
prophecies. (Ozel & Saygacg, 2020; Yildirim, 2008). Astronomy as a
branch of science; It can be defined as understanding the functioning
of our planet, other celestial bodies and the entire universe (MNE, 2010;
Pasachoff & Percy, 2009; Tascan & Unal, 2015). According to this
definition, observation and technology come to the fore in astronomy.
In addition, astronomy education is defined as a pedagogical research
field that aims to improve the methods currently used to teach
astronomy and these methods. Although it is emphasized that the
guantity and quality of astronomy taught in schools is very important,
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it is stated that in many countries astronomy topics are either not
included in the programs at all or the teachers who cover these topics
in classes do not have sufficient equipment on the subject even
though they are included in the programs (Bailey & Lombardi, 2015;
Fraknoi, 2014; MNE, 2010; Pasachoff & Percy, 2009; Tascan & Unal, 2015).
While astronomy topics covered within the classroom and school walls
are theoretically beneficial to students, observations made outdoors or
out-of-school environments equipped with technology such as the
Planetarium are expected to develop positive attitudes towards
astronomy. On the other hand, a study conducted by TUBITAK to
measure scientific literacy in Turkiye revealed that astronomy is one of
the topics that young people between the ages of 15-24 are most
interested in (MNE, 2010).

In TUrkiye, astronomy topics are taught as part of the science course at
primary and secondary school levels. Astronomy topics, which were
covered as the last unit in the science course until 2018, started to be
covered as the first unit of the science course under the subject area
of ‘Earth and Universe’ at all grade levels after the program change in
2018 (MNE, 2018). It will be seen that the program includes more
outcomes related to the structure of the Earth, Sun and Moon and
their movements at the third, fourth and fifth grade levels. At the sixth
grade level, outcomes about the solar system and planets are covered.
The seventh grade level is the grade level where astronomy topics are
covered most intensively. At the same time, students encounter
concepts such as space pollution, stars and their formation processes,
nebulas and black holes for the first time at this grade level. The light
pollution topic covered at the fourth grade level is also referred to at
this grade level. Within the scope of space research, the structure and
types of telescopes and the history of research are covered again
within the scope of the seventh grade ‘Solar System and Beyond'. At
the 8th grade level, the subject of the formation of seasons is covered
within the ‘Seasons and Climate' unit within the framework of the
annual movements of the Earth and the axial tilt. In the new Science
Course Curriculum (MNE, 2024) published within the scope of the
Turkiye Century Education Model, the content of the subjects related
to astronomy is again included as the first unit of the academic year
and in this spiral order. All these changes and especially the broader
scope of the ‘Solar System and Beyond Unit', which is covered as the
first unit at the seventh grade level, were effective in the selection of
the study group of the research. On the other hand, since the subjects
related to astronomy are seen as more abstract for the students, it is
thought that covering these subjects in out-of-school environments
such as outdoor observation, planetariums, and science centers will
positively affect the students’ success and epistemological beliefs in
astronomy.
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The Relationship Between Out-of-School Learning and
Epistemological Beliefs

The application results of science that affect our lives are very diverse.
While some of these applications affect our lives positively, such as
telephones, computers, televisions, radios, trains, airplanes,
automobiles, electronic calculators, and satellites, some affect our lives
negatively, such as atomic bombs and biological weapons. However,
all of them are among the tools obtained from the application of
science in technology and are rapidly changing our world. The
information obtained through scientific methods has provided
humanity with the opportunity to control its natural environment; the
ability to use natural resources to make their own lives easier, more
comfortable, more reliable, and to live longer. The words of Francis
Bacon, “Knowledge is a source of power,” expressed 300 years ago,
have become increasingly evident today with the technical
achievements of humanity in space (Yildirim, 2016). In today's society,
where information production and sharing are intense, the new
generation is faced with more information. Expectations from
individuals who will live in such a system are naturally changing;
creativity, critical thinking, scientific skepticism, and scientific literacy
come to the fore in education (Ozmusul, 2012). Therefore, it is
considered to be of great importance in today's society to raise
individuals as 'scientifically literate'. The Ministry of National Education
(2018) has determined that the main purpose of the program in the
Science Course Curriculum is to raise students as scientifically literate.
As a general definition, scientific literacy is the combination of science-
related skills, attitudes, values, understanding and knowledge
required for individuals to develop research, questioning, critical
thinking, problem-solving and decision-making skills, to become
lifelong learners and to maintain a sense of curiosity about their
environment and the world (MNE, 2005). The concept of 'lifelong
learning' emphasized in this definition stands out as a concept directly
related to out-of-school learning. When the relevant literature is
examined, the learning process carried out outside the school has
been named as out-of-school learning, informal learning, free choice
learning, and life long learning (Falk & Dierking, 2002; Kucuk, 2020;
Sen, 2021).

Scientific epistemological beliefs, in the most general sense, include
individuals' beliefs about what science is, its characteristics, methods
and how science should be taught. The word scientific here is used to
qualify the sciences and natural sciences emphasized by the word
‘'science’ in English and their characteristics and methods (Deryakulu
& Hazir Bikmaz, 2003). When epistemological beliefs are thought of as
the process of perceiving, interpreting, and internalizing knowledge, it
is impossible for these beliefs not to affect the individual's attitudes
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and behaviors. When studies conducted especially in the field of
science are examined, quite important data are obtained in terms of
both questioning skills and gaining the critical thinking process
(Demir & Akinoglu, 2010). Epistemology, or the philosophy of
knowledge, is the branch of philosophy that deals with knowledge in
general, investigates problems related to knowledge, and examines
the source, nature, accuracy and limits of knowledge. Epistemology; It
focuses on the nature of knowledge, the basic characteristics of
knowledge, why exactly knowledge comes into being, how to justify
knowledge claims, how to ground knowledge against skepticism, and
the source and limits of knowledge (Cevizci, 2010). Sandoval (2005) has
identified four basic epistemological issues related to science that
students should know. These are grouped under the titles: ‘Scientific
knowledge is constructed’, ‘Diversity of scientific methods’, ‘Types of
scientific knowledge’, ‘Certainty of scientific knowledge'.

When the outcomes of the unit ‘Solar System and Beyond’, where the
study was conducted, are examined, it will be seen that the unit is
covered under two topics: ‘Space Research’ and ‘Beyond the Solar
System: Celestial Bodies'. In particular, it will be seen that under the
topic ‘Space Research’, how space research has progressed from the
past to the present, the history of the telescope, the space race and
the development of space vehicles, and the works of western and
Turkish-Islamic scientists who have worked on astronomy are
included. Under the topic ‘Solar System: Celestial Bodies’, concepts
such as star, nebula, and black hole are mentioned. It is expected that
the research, in which all these topics are covered in out-of-school
learning environments such as planetariums, outdoor observations,
observatories, and universities, will lead to a change in the students’
perspectives on scientific knowledge and scientific methods and in
the students' epistemological beliefs. The research process was not
limited to trips organized to out-of-school learning environments;
these trips were supported with different activities, various
worksheets, and different learning methods. For example, in the
activity called ‘Light Pollution’, students were asked what to do before,
during and after the activity. The activity was supported with various
methods such as field work, discussion, modeling, and question-
answer. This activity is given in Appendix B to serve as an example for
other activities. Since the research is one of the first studies conducted
on out-of-school learning and epistemological beliefs, it is thought
that it will contribute significantly to the literature.

The problem statement of this study was determined as ‘How does
education supported by out-of-school learning environments affect
the academic success and scientific epistemological beliefs of
students in the primary school seventh grade ‘Solar System and
Beyond (SSB)’' unit?’
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Accordingly, the sub-problems of the research are:

> Is there a significant difference between the academic success
of the students before and after the application?

» Is there a significant difference between the scientific
epistemological beliefs of the students before and after the
application?

Method

In this section, the research model, study group, and data collection
tools used in the study are explained.

Research Design

In this study, the pretest-posttest control group model, which is a
guasi-experimental research design, was used because the classes
were determined in advance. This model does not involve the use of
random assignment. Researchers who use these designs instead rely
on other techniques to control (or at least reduce) threats to internal
validity (Fraenkel et al, 2011). The experimental design used in the
study is indicated in Table 1.

Table 1
The Experimental Design Used In The Study
Group Pre-Test Experimental Post-Test
Procedure
Experimental SSBUAT, SEBS Curriculum SSBUAT, SEBS
Group supported by
out-of-school
learning
environments
Control Group SSBUAT, SEBS Science course SSBUAT, SEBS
curriculum

SSBUAT: Solar System and Beyond Unit Achievement Test
SEBS:Scientific Epistemological Beliefs Scale

Participants

The research was conducted with 70 seventh grade students studying
in a state secondary school in Pamukkale District of Denizli Province in
the 2023-2024 academic year. The distribution of students
participating in the study in the experimental and control groups
according to their gender is shown in Table 2.
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Table 2
The Distribution Of Students Participating In The Study In The Experimental
And Control Groups According To Their Gender

Gender Experimental Control Group Total
Group

Female 16 16 32

Male 19 19 38

Total 35 35 70

Data Collection Tools
Solar System and Beyond Unit Achievement Test

The ‘Solar System and Beyond Unit Achievement Test’ (SSBUAT),
which was used as a data collection tool in the research, was applied
to the students in the experimental and control groups as a pre-test
and post-test in order to observe the change in the academic success
of the students in the ‘Solar System and Beyond' unit of the 7th grade
science course in middle school. SSBUATwas developed by Demirci
and Sevim (2023). First of all, the researchers examined the
attainmentsrelated to the ‘Solar System and Beyond' Unit in the
seventh grade science course curriculum one by one and created a
qguestion pool. Then, these achievements were examined and each
item in SSBUATwas prepared in a way that would be compatible with
the relevant achievement. Then, during the test item preparation
phase, the literature on this field was reviewed and the measurement
tools prepared for the ‘Solar System and Beyond' Unit were examined.
Thirty questions were prepared by the researchers, three questions
corresponding to each attainment. In order to question whether the
items in the attainmentsand the measurement tool are compatible
with each other and whether the items include the relevant outcome,
the opinions of three faculty members who are experts in the field and
two science teachers who teach their courses according to this
outcome were consulted. In addition, the opinions of 1 faculty member
who is an expert in the field were consulted regarding whether the
guestions are suitable for the Turkish language structure. As a result of
the opinions of the experts, the necessary arrangements were made
and the developed measurement tool was made ready for the pilot
application. For the pilot application of the test prepared by the
researchers, the data collection tool was applied to 335 seventh and
eighth grade students studying at a state secondary school in the
Pamukkale District of Denizli Province, after obtaining the necessary
permission from the Denizli Provincial Directorate of National
Education. During the pilot application, the points where the students
had difficulty in understanding the questions in the test and where

341



PUJE, 63, 334-372 [2025] S. Sevim & E. Demirci https://doi.org/10.9779/pauefd.1457628

they got stuck were noted and the necessary arrangements were
made later. Before and after the pilot scheme, the opinions of three
faculty members who are experts in the field (science education,
measurement and evaluation expert, statistics expert) and two
science teachers were consulted and the necessary corrections were
made regarding the items in the data collection tool. As a result of the
EFA conducted on the tetrachoric correlation matrix on the
achievement test consisting of thirty items, it was found that it had a
single dimension explaining 29.57% of the total variance. In the item
selection, the factor loading value criterion was taken as 0.30 and the
items two, five, eight and twenty four, which had a factor loading value
below 0.30, were removed from the test. In the analysis conducted on
the remaining items, it was seen that the KMO value was 0.86 and the
chi-square value obtained as a result of the Bartlett Sphericity Test
was significant (X%;325=3735.9, p<.0]). In the last case, it was seen that
the test had a single dimension explaining 33.60% of the total variance.
The Kuder Richhardson (KR-20) reliability coefficient of the developed
SSBUAT was found to be 0.849; the item discrimination index was
found to be 0.499.

The table of specifications showing which question is related to which
attainmentin SSBUAT is given in Table 3.

Table 3
SSBUAT Specification Table
Subject Matter Attainment Number and Name Questions
Space Researches F.7.1.1.1. Explains space 1,26
Technologies.
a. Artificial satellites are
mentioned.
b. The satellites sent by Turkiye to
space and their missions are
mentioned.
Space Researches F.7.1.1.2. Expresses the causes of 3, 4,27
space pollution and predicts the
possible consequences of this
pollution
Space Researches F.7.1.1.3. Explain the relationship 6, 28

between technology and space
exploration.
Space Researches F.7.1.1.4. Explain the structure of 7,29
the telescope and what it does.
a. Types of telescopes are
mentioned.
b. Light pollution is mentioned.
Space Researches F.7.1.1.5. Makes inferences about 9,10, 25
the importance of the telescope in
the development of astronomy.
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a. The selection of the observatory
establishment sites and
conditions of these places are
mentioned.

b. The contributions of Western
and Turkish-Islamic astronomers
are mentioned.

Space Researches F.7.1.1.6. Prepares and presents a 1,12, 30
simple telescope model.
The Solar System F.71.2.1]. Becomes aware of the star 13,14, 15
and Beyond: formation process.
Celestial Bodies a. The concept of nebula is
mentioned.
b. Examples of nebula are given.
c. The concept of black hole is
mentioned.
The Solar System F.7.1.2.2. Explain the concept of 16,17,18
and Beyond: star.
Celestial Bodies a. Star types are mentioned.
b. The constellations with the
nomenclature of the star groups
seen as viewed from the Earth are
mentioned.
c. It is mentioned that the
distance between celestial bodies
is expressed in light years.
The Solar System F.7.1.2.3. Explain the structure of 19, 20, 21
and Beyond: galaxies.
Celestial Bodies a. Types of galaxies are mentioned.
b. The Milky Way and Andromeda
galaxies are cited as examples of
galaxies.
The Solar System F.7.1.2.4. Explain the concept of 22,23
and Beyond: universe.

Celestial Bodies

Scientific Epistemological Beliefs Scale

The ‘Scientific Epistemological Beliefs Scale’ (SEBS), which was used as
a data collection tool in the study, was applied to the students in the
experimental and control groups as a pre-test and post-test in order to
observe the changes in the scientific epistemological beliefs of the
students in the ‘Solar System and Beyond’ unit of the seventh grade
Science Course in the middle school. SEBS was developed by Acat et
al. (2009). The researchers adapted the Scientific Epistemological
Beliefs Scale, which was developed by Elder to measure the beliefs of
primary school students within the scope of scientific knowledge, to
Turkish culture. They carried out their study in seven stages: English-
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Turkish translation, item-total and item-remainder correlations, item
discrimination feature, construct validity, internal consistency
Cronbach Alpha reliability, correlations between subscales and test-
retest reliability. They found that the coefficients obtained from the
item-total and item-remaining correlations of the scale were above
0.08 and that all items were statistically significant. The discrimination
power regarding the items was found to be significant at the level of
p<0.01 for all test items between the 27% lower and upper group
means. According to the results of the confirmatory factor analysis
conducted within the scope of their study, the goodness of fit indices
appropriate to the model created for the scale show that the model
proposed for the scale is not appropriate. Thereupon, exploratory
factor analysis was applied. Accordingly, the scale was gathered under
five (5) sub-factors named ‘Authority and Truth, Knowledge
Production Process, Source of Knowledge, Reasoning and
Changeability of Knowledge'. The scale had an eigenvalue of 13.193 in
these five factors and the percentage of variance it explained was
calculated as 52.77. The factor loading values of the items in the scale
varied between 0.49 and 0.76. Cronbach Alpha coefficient was
between 0.57 and 0.86 in sub-dimensions;, when the scale was
examined in general, this value was calculated as 0.82. The test-retest
coefficients of the scales were found to be between 0.374 and 0.758.
These findings show that the scale has sufficient internal consistency
and is a scale with sufficient validity in determining the cognitive
epistemological beliefs of students studying at secondary school level.

Data Collection Procedures

At the beginning of the application process, SSBUAT and SEBS were
applied to the students in the experimental and control groups as pre-
tests. During the unit, the unit was covered with out-of-school
learning activities developed by the researcher with the students in
the experimental group. After the application of the pre-tests, the
students in the experimental group were informed about how the unit
would be covered, how to fill out the worksheets and about science
journals. Since the students had not kept a science diary before, they
were talked to about how their science journals should be. It was
shared with the students that they should keep a science diary after
each out-of-school activity. Sample science journals are provided in
APPENDIX A. The application process consisted of seven activities:
‘Exploring the Sky', ‘Space Pollution Panel’, ‘Observatory Trip’, ‘Light
Pollution’, ‘How Are Stars Formed?’, ‘The Sky in the Open Air' and
‘Formation of the Universe Panel'. Worksheets were distributed to the
students within the scope of the activities. Each worksheet consists of
three parts: a) Before the activity b) During the activity c) After the
activity. Within the scope of the activities developed by the researcher,
the students were in out-of-school learning environments such as
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planetarium, observatory, sky observation with a telescope in the open
air, and university. Sample activity plans, worksheets, and photographs
of the activities carried out are given in APPENDIX B. With the
students in the control group, the subjects within the scope of the unit
were processed in the classroom environment as included in the
Science Course Curriculum, with the activities in the textbook and
EBA. At the end of the study, SSBUAT and SEBS were applied as a
post-test to the students in the experimental and control groups.

Data Analysis

The data obtained from the data collection tools used in the study
were analyzed with the SPSS 20.00 program. First, the descriptive
statistical analyses of the data obtained from SSBUAT and SEBS were
performed and their arithmetic means and standard deviations were
given. Then, it was tested with inference-based statistical analysis (t-
test) for independent groups at a significance level of 0.05. Eta-square
and Cohen's d (d) were used for the independent sample t-test in
reporting the effect size index.

The t-test for independent groups is one of the statistical analyses that
can be used in cases where a significant difference is determined
between the measurements taken with the same measurement tool
and the group means (Turgut, 2009).

Findings

In this section, the findings obtained from 'SSBUAT' and 'SEBS' used as
data collection tools in the research are given.

Findings Regarding 'SSBUAT' Results

The scores of the students in the experimental and control groups
from the SSBUAT before the experimental procedure were evaluated
with the t-Test for Independent Groups, which is a parametric
statistical method. The t-test for independent groups requires the
following assumptions; a) The two groups are independent of each
other b) The dependent variable is measured at the interval or ratio
scale level c) The distribution of raw scores of the universe represented
by each sample is normally distributed d) The variances of the
universes represented by the sample are homogeneous (BlUyukozturk
et al., 2019).

Therefore, first of all, the descriptive statistics showing whether the
scores of the students in the experimental and control groups from
the SSBUAT applied before the experimental procedure meet the
assumptions of the t test are given in Table 4.
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Table 4
Descriptive Statistics on SSBUAT Pre-Test Scores

N X Median Mode sd Skewness Kurtosis
Experimental 35 13.48 13 12 3.01 0.104 -0.133
Group
Control Group 35 1322 13 N 412 0.246 -0.843

When Table 4 is examined, it is determined that the mean, median
and mode values of the groups regarding the SSBUAT pre-test scores
are quite close to each other. The skewness coefficient(S) for the
obtained data is 0.104 for the experimental group, 0.246 for the control
group; the kurtosis coefficient(K)is -0.133 for the experimental group
and -0.843 for the control group. The fact that these values are in the
range of #2 indicates that the data have a normal distribution (George
and Mallery, 2010). After this assumption is met, Levene's Variance
Equality Test was used to examine whether the universe variances
represented by the samples are homogeneous. The Levene Test
results showed that the universe variances are not homogeneous, F =
4.550; p = 0.037. However, since the t-test is a strong parametric test, it
can be used even if the assumption of homogeneity of variances is not
met (Buyukozturk et al., 2019).

After all these assumptions were met, an independent sample t-test
was applied. The results of the independent sample t-test conducted
to determine whether the SSBUAT pre-test averages showed a
significant difference between the students in the experimental and
control groups are presented in Table 5.

Table 5

Independent Groups t-Test Results Regarding SSBUAT Pre-Test Scores
Gruplar n X sd t o)
Experimental 35 13.48 3.01
Group -0.298 0.767*
Control 35 13.22 412
Group

*0>0.05

When the findings in Table 5 are examined, no statistically significant
difference was found between the pre-test results of the students in
the experimental and control groups t (68) = -0.298, p>0.05. The group
means were found as (X=13.48) for the experimental group students
and (x=13.22) for the control group students. When the group means
are examined, it is seen that the success levels of the experimental
group students are higher than the control group students, but this
difference in scores is not statistically significant; in other words, when
these values are examined, it can be said that the experimental and
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control group students are equal in terms of success at the beginning
of the application.

Descriptive statistics showing whether the scores of the experimental
and control group students from the SSBUAT applied after the
experimental procedure met the assumptions of the t-test are given in
Table 6.

Table 6
Descriptive Statistics on SSBUAT Post-Test Scores
N X Median Mode sd Skewness Kurtosis
Experimental 35 21.68 23 23 2.72 -1.071 0.897
Group
Control Group 35 1877 20 16 3.86 -0.707 -0.109

When Table 6 is examined, it is seen that the mean, median and mode
values of the groups regarding the SSBUAT post-test scores are quite
close to each other. The coefficient of skewness(S)for the data is -0.071
for the experimental group; -0.707 for the control group; the
coefficient of kurtosis(K)is 0.897 for the experimental group and -0.109
for the control group. The fact that these values are in the range of ¥2
indicates that the data have a normal distribution (George and
Mallery, 2010). After this assumption is met, Levene's Equality of
Variance Test was used to examine whether the universe variances
represented by the samples are homogeneous. As a result of the
Levene Test results, it was determined that the universe variances are
homogeneous, F = 5388; p = 0.023. After these assumptions are met,
the independent sample t-test was performed. The results of the
independent sample t-test conducted to determine whether the
SSBUAT post-test averages showed a significant difference between
the students in the experimental and control groups are presented in
Table 7.

Table 7

Independent Groups t-Test Results on SSBUAT Post-Test Scores
Groups n X sd t o)
Experimental 35 21.68 2.72
Group -3.647 0.0071*
Control 35 18.77 3.86
Group

*0<0.05

When the findings in Table 7 are examined, a statistically significant
difference was found at the 0.05 significance level between the post-
test results of the students in the experimental and control groups t
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(68) = -3.647, p<0.05. The group means were found to be (x=21.68) for
the students in the experimental group and (x=18.77) for the students
in the control group. When the means of the groups were examined, it
was concluded that the success levels of the students in the
experimental group were higher than those of the students in the
control group. When we calculated the effect size of this result, d=0.87,
eta squared=0.164 was found. Accordingly, it can be said that the
distance between the means is 0.87 standard deviation; 16% of the
variance of the scale scores arises due to the application. The
calculated effect sizes reflect a high effect.

Findings Regarding ‘SEBS’ Results

The scores of the students in the experimental and control groups
from the SEBS and its sub-factors before the experimental procedure
were evaluated with the t-Test for Independent Groups, which is a
parametric statistical method. The t-test for independent groups
requires the following assumptions: a) The two groups are
independent of each other b) The dependent variable is measured at
the interval or ratio scale level c) The distribution of raw scores of the
universe represented by each sample is normally distributed d) The
variances of the universes represented by the sample are
homogeneous (Buyukozturk et al., 2019).

Therefore, the descriptive statistics showing whether the scores of the
students in the experimental and control groups from the SEBS and
its sub-factors applied before the experimental procedure meet the
assumptions of the t-test are given in Table 8.

Table 8
Descriptive Statistics Regarding Pre-Test Scores of SEBS and Its Sub-Factors
Factors Groups N X Media Mode sd Skewne Kurto
N SS sis

Authorit Experime 35 19.54 19 17 719 0828 0223

y and ntal Group

Truth Control 35 218 20 16 722 0.676 -
Group 0.482

Knowled Experime 35 2194 23 20 515 -1.321 1.644

ge ntal Group

Generati Control 35 2274 23 19 4.04 -0158 -0.539

on Group

Process

Source Experime 35 9.48 9 7 258 0675 0573

of ntal Group

Knowled Control 35 1091 11 11 270 0569 1060

ge Group

Reasonin Experime 35 1145 12 13 206 -0.319 -

g ntal Group 0.840
Control 35  N.51 12 14 250 -0.783 0.766
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Group
Changea Experime 35 1.8 12 12 247 -1220 1482
bility of ntal Group
Knowled Control 35 1097 11 11 261 -0.520 0191
ge Group
SEBS Experime 35 7422 75 75 10.3 0415 -
Pre-Test ntal Group 2 0.043
Scores Control 35 7794 75 69 994 0.921 0.259
Group

When Table 8 is examined, when the scores of the students in the
experimental and control groups from SEBS and its sub-dimensions
are examined, it is seen that the mean, median and peak values for
the groups are quite close to each other. The skewness(S) and
kurtosis(K) coefficients related to the data in the experimental group
are; for the sub-dimension named ‘Authority and Truth' (S: 0.828; K:
0.223), for the sub-dimension named ‘Knowledge Generation Process'
(S:-1.321; K: 1.644), for the sub-dimension named ‘Source of Knowledge’
(S: 0.675; K: 0.573), for the sub-dimension named ‘Reasoning’ (S: -0.319;
K: -0.840), for the sub-dimension named ‘Changeability of Knowledge'
(S: -1220; K: 1.482) and for the entire scale (S: 0.415; K: -0.043). The
skewness and kurtosis coefficients related to the data in the control
group are; for the sub-dimension named ‘Authority and Truth’' (S:
0.676; K: -0.482), for the sub-dimension named ‘Knowledge Generation
Process’ (S: -0.158; K:-0.539), for the sub-dimension named ‘Source of
Knowledge' (S: 0.569;, K: 1.060), for the sub-dimension named
‘Reasoning’ (S: -0.783;, K: 0.766), for the sub-dimension named
‘Changeability of Knowledge' (S: -0.520; K: 0.191) and for the entire scale
(S: 0.921; K: 0.259). The fact that these values are in the range of *2
indicates that the data show a normal distribution (George and
Mallery, 2010). According to Table 8, it is seen that the groups meet the
assumption of normal distribution. After providing this assumption,
Levene's Test for Equality of Variances was used to examine whether
the universe variances represented by the samples were
homogeneous. Levene Test results showed that the universe variances
were homogeneous for all sub-dimensions. For the sub-dimension
named ‘Authority and Truth’ (F=0.363, p=0.549), for the sub-dimension
named ‘Knowledge Generation Process’ (F=0.978, p=0.326), for the
sub-dimension named ‘Source of Knowledge' (F=0.006, p=0.940), for
the sub-dimension named ‘Reasoning’ (F=0.849, p=0.360), for the sub-
dimension named ‘Changeability of Knowledge' (F=0.139, p=0.710); for
the whole scale (F=0.008, p=0.93).

After all these assumptions were met, an independent sample t-test
was performed. The t-test results of the groups are given in Table 9.
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Table 9
Independent Groups t-Test Results Regarding Pre-Test Scores of SEBS and
Its Sub-Factors

Factors Group N X sd f o) Significant
Difference
Authority and Experimental 35 1954 719
Truth Group 0.363 0.195 There is
Control 35 2180 722 no
Group significant
difference.
Knowledge Experimental 35 2194 515
Generation Group 0.978 0472 There is
Process Control 35 2274 4.04 no
Group significant
difference.
Source of Experimental 35 948 258
Knowledge Group 0.006 0.027*  Control
Control 35 1091 270 Group*
Group
Reasoning Experimental 35 145 2.06
Group 0.849 0917 There is
Control 35 MN51 250 no
Group significant
difference.
Changeability Experimental 35 11.80 247
of Knowledge Group 0139 0.178 There is
Control 35 1097 2.6l no
Group significant
difference.
SEBS Pre- Experimental 35 7422 10.32
Test Scores Group 0.008 0.130 There is
Control 35 7794 994 no
Group significant
difference.

*0<0.05

When the findings in Table 9 are examined, a significant difference
has emerged in the '‘Source of Knowledge' sub-dimension of SEBS
(F=0.006; p<0.05). When the data in Table 9 are examined in order to
determine which group the difference is in favor of, it is seen that
there is a significant difference in favor of the control group.

Descriptive statistics showing whether the scores of the experimental
and control group students from the SEBS and its sub-dimensions
applied after the experimental process meet the assumptions of the t-
test are given in Table 10.
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Table 10
Descriptive Statistics on Post-Test Scores of SEBS and Its Sub-Factors
Factors Groups n X Media Mode sd Skewnes Kurtosi
N s s
Authorit Experim 3 15.85 14 14 418 0.899 0.141
y and ental 5
Truth Group
Control 3 2097 20 n 8.35 0.414 -0.544
Group 5
Knowled Experim 3 2402 24 21 2.86 0.296 -1.045
ge ental 5
Generati Group
on Control 3 2217 22 18 4.32 0.132 -0.713
Process Group 5
Source Experim 3 974 10 10 2.30 0.242 0.584
of ental 5
Knowled Group
ge Control 3 10.45 10 12 322 0.067 -0.804
Group 5
Reasonin Experim 3 1217 12 12 179  -0.469 -0.148
g ental 5
Group
Control 3 .82 12 13 245  -0.738 -0.212
Group 5
Changea Experim 3 12.88 13 12 1.65 -0.669 0.638
bility of ental 5
Knowled Group
ge Control 3 T34 n 1 2.38 -0.103 -0.536
Group 5
SEBS Experim 3 74.68 74 70 6.77 0.669 0.017
Post- ental 5
Test Group
Scores Control 3 7677 76 75 13.05 0.606 0.385
Group 5

When Table 10 is examined, it is seen that the mean, median and peak
values of the scores that the students in the experimental and control
groups got from SEBS and its sub-dimensions are quite close to each
other. The skewness(S) and kurtosis(K) coefficients related to the data
in the experimental group are; for the sub-dimension named
‘Authority and Truth’ (5:0.899; K:0.141), for the sub-dimension named
‘Knowledge Generation Process’ (S5:0.296, K:-1.045), for the sub-
dimension named ‘Source of Knowledge' (5:0.242; K:0.584), for the sub-
dimension named ‘Reasoning’ (5:-0.469; K:-0.148), for the sub-
dimension named ‘Changeability of Knowledge' (5:-0.669; K:0.638) and
for the whole scale (5:0.669; K:0.017). The skewness(S) and kurtosis(K)
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coefficients related to the data in the control group are; for the sub-
dimension named ‘Authority and Truth' (5:0.414; K:-0.544), for the sub-
dimension named ‘Knowledge Generation Process’' (S:0.132; K:-0.713),
for the sub-dimension named ‘Source of Knowledge' (S5:0.067, K:-
0.804), for the sub-dimension named ‘Reasoning’ (5:-0.738; K:-0.212),
for the sub-dimension named ‘Changeability of Knowledge' (5:-0.103;
K:-0.536) and for the entire scale (5:0.606; K:0.385). The fact that these
values are in the range of #2 indicates that the data show a normal
distribution (George and Mallery, 2010). According to Table 10, it is seen
that the groups meet the assumption of normal distribution. After
providing this assumption, Levene's Test for Equality of Variances was
used to examine whether the universe variances represented by the
samples were homogeneous. Levene Test results showed that the
universe variances were not homogeneous for all sub-dimensions. For
the sub-dimension named ‘Authority and Truth' (F=17.069, p=0.000),
for the sub-dimension named ‘Knowledge Generation Process’
(F=5.973, p=0.017), for the sub-dimension named ‘Source of
Knowledge' (F=7.148 p=0.009), for the sub-dimension named
‘Reasoning’ (F=4.325, p=0.041), for the sub-dimension named
‘Changeability of Knowledge' (F=4.187, p=0.045), for the whole scale
(F=8.092, p=0.006). However, since the t-test is a powerful parametric
test, it can be used even if the assumption of homogeneity of
variances is not met (Buyukozturk et al., 2019).

After all these assumptions were met, an independent sample t-test
was performed. The t-test results of the groups are given in Table 11.

Table 11
Independent Groups t-Test Results Regarding Post-Test Scores of SEBS and
Its Sub-Factors

Factors Group N X sd f p Significant
Difference

Authority and Experimental 35 1585 4.18

Truth Group 17.069 0.002* Control
Control 35 2097 8.35 Group*
Group

Knowledge Experimental 35 24.02 2.86

Generation Group 5973 0.038* Experimental

Process Control 35 2217 432 Group*
Group

Source of Experimental 35 974 230

Knowledge Group 7148  0.291 There is no
Control 35 1045 322 significant
Group difference.

Reasoning Experimental 35 1217 179
Group 4325 0.507 There is no
Control 35 11.82 245 significant
Group difference.
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Changeability Experimental 35 12.88 165

of Knowledge Group 4187 0.003* Experimental
Control 35 M1M.34 238 Group*
Group

SEBS Post- Experimental 35 74.68 6.77

Test Scores Group 8.092 0.404 Thereisno
Control 35 76.77 13.05 significant
Group difference.

*0<0.05

When the findings in Table 11 are examined, it is seen that there is a
significant difference in the sub-dimension of SEBS called ‘Authority
and Truth’ in favor of the control group (F=17.069; p<0.05); in the sub-
dimension of ‘Knowledge Generation Process’ in favor of the
experimental group (F=5.973; p<0.05); in the sub-dimension of
‘Changeability of Knowledge' in favor of the experimental group
(F=4.187; p<0.05).

After we calculated the effect size of this result, it was found that
d=0.77; eta squared=0.133 for the sub-dimension of ‘Authority and
Truth'. Accordingly, it can be said that the distance between the
means is 0.77 standard deviation; 13% of the variance of the scale
scores arises due to the application. The calculated effect sizes reflect
a medium effect.

For the sub-dimension of ‘Knowledge Generation Process’, d=0.50; eta
squared=0.062 was found. Accordingly, it can be said that the distance
between the means is 0.50 standard deviation; 6% of the variance of
the scale scores arises due to the application. The calculated effect
sizes reflect a low effect.

For the sub-dimension named ‘Changeability of Knowledge', d=0.75;
eta squared=0.127 was found. Accordingly, it can be said that the
distance between the means is 0.75 standard deviation; 12% of the
variance of the scale scores arises due to the application. The
calculated effect sizes reflect a medium effect.

Discussion, Conclusion, and Suggestions

As a result of the research, in line with the findings obtained from
SSBUAT, a difference emerged between the success levels of the
experimental group students in which the achievements in the
relevant unit in the science course curriculum were processed in out-
of-school learning environments and the success levels of the control
group students in favor of the students who participated in the study
at a significance level of 0.05. It is thought that this difference, which
emerged as a result of the research, is due to the importance of
processing lessons in out-of-school learning environments in subjects
requiring observation, such as astronomy subjects. The students in the
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experimental group had the opportunity to make first-hand
observations in out-of-school learning environments such as
planetariums, observations with the naked eye and telescope
outdoors, and observatories. Studies supporting our study, namely the
changes in the academic success levels of students caused by
activities carried out in out-of-school learning environments, were
encountered in the literature. After these studies were examined, it
was observed that out-of-school learning environments were used
more in environmental and astronomy subjects, where observation
skills were more prominent (Bozdogan & Kavcl, 2016; Cabello & Ferk
Savec, 2018; Haydari, 2021; Kili¢, 2020; Kilic & Bilgin, 2023; Kucuk, 2020;
Metin & Bozdogan, 2020; Taysi-Tafraci & Aydin, 2024). On the other
hand, in the literature, especially during the Covid 19 Pandemic,
distance and digital learning tools, TV commercials, radio and even
digital games were evaluated within the scope of out-of-school
learning. It was emphasized that learning tools started to change with
developing technology (Duman & Karademir, 2020; Hatta et al., 2020;
Karaca et al., 2023; Wernholm, 2021).

Despite all these positive aspects of out-of-school learning
environments, there are also negative features. Trips to be organized
to out-of-school learning environments, the distance of out-of-school
learning environments to the school, transportation and entrance fees
constitute a certain cost. In addition, administrator attitudes and
teachers' reluctance to organize trips to these environments also play
a role in not choosing out-of-school learning environments (Soylu &
Karamustafaoglu, 2020; Umur Erkus & Tasdemir, 2024). This makes it
difficult for schools and students who do not have these opportunities
in sufficient quantities or at all to study in these environments. For
example, Weiss et al. (2009) stated in their study that approximately
one-third of children in the USA are left behind and that the majority
of these children are children of low-income families from different
racial and ethnic minorities. They stated that this situation poses a
great threat to the future of the USA and that the current education
system, school order and learning environments must change in order
to solve this situation. Therefore, they drew attention to the
importance of out-of-school activities, family environment and even
summer schools.

At the beginning of the study, in line with the findings obtained from
SEBS, a significant difference emerged in favor of the control group in
the sub-factor of the scale called ‘Source of Knowledge'. This sub-
factor includes questions such as scientific knowledge will always be
accepted as true, what is written in scientific diaries should be
believed, what teachers say about science should be believed. At the
end of the study, this difference disappeared. Throughout the unit,
especially the history of the telescope, the development process of
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space research, and views on the knowledge of the universe were
covered. In these subjects, it was emphasized that scientific
knowledge could be accepted as true at its time, but could change
with new developments. It is thought that the reason for the
disappearance of the difference between the groups is that the
subject content and achievements are in this direction.

As a result of the research, a significant difference emerged in favor of
the control group in the sub-factor called ‘Authority and Truth'. This
sub-factor includes items indicating that scientists know everything,
everything they say is true, and scientific ideas always come from
teachers and scientists. According to the findings, the students in the
control group showed higher participation in these items than the
students in the experimental group. Throughout the application, the
lessons were conducted in the classroom environment under the
supervision of the teacher and mostly with traditional methods with
the students in the control group. The students in the experimental
group made their own observations and collected data in the activities
in the learning environments outside the school. Even if they made
wrong measurements and obtained wrong data from time to time,
they were able to correct them with their own observations. They
recorded the data they obtained just like little scientists and discussed
them among themselves in group studies. Therefore, they did not only
depend on the teacher, what the scientists said and what was written
in scientific books. It is thought that the difference in this sub-
dimension as a result of the research is due to these reasons.

As a result of the research, a significant difference emerged in favor of
the experimental group in the sub-dimension called ‘Knowledge
Generation Process. In this sub-dimension, students were asked
guestions about the path followed in scientific studies, the importance
of observations and experiments, and the need to repeat experiments
to reach a reliable result. In the studies conducted with the students in
the experimental group, the students had the opportunity to meet a
scientist from the university who is an expert in the field of astronomy.
In this meeting, they had an idea about the path followed in
astronomy in a specific sense and in all scientific studies in a general
sense. In addition, they had the opportunity to get ideas from expert
astronomers in activities carried out with telescopes in the
planetarium, observatory and open area. They had the opportunity to
share their own observations and the results they found with their
friends and experts. Therefore, they gained more experience about the
stages of the knowledge production process. It is thought that this
difference is due to this situation.

The sub-dimension named ‘Changeabilty of Knowledge' includes
items about scientific knowledge not being dogmatic and being
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subject to change. Questions were asked on these topics in the
worksheets distributed to the students in the experimental group. The
beginnings of astronomy studies and the points they have reached
today were emphasized by experts in out-of-school learning
environments, and the students noted these on their worksheets and
in their science journals. For example, in the movie called ‘Two Little
Pieces of Glass - The Magnificent Telescope’ watched in the
planetarium, they learned that Galileo could not observe the rings of
Saturn with the first telescope he made, so he thought these rings
looked like ears. They learned that with the development of
technology and telescopes, clearer images of Saturn emerged. In fact,
they not only learned, but were also able to observe Saturn very clearly
in the observation activity they carried out with a telescope outdoors.
It is thought that this difference in the sub-dimension named
‘Changeability of Knowledge’ of SEBS stems from the activities carried
out in out-of-school learning environments.

Although significant differences emerged between the groups in the
sub-dimensions of SEBS listed above, no difference was found
between the scores obtained from the entire scale. This study was
conducted for a unit of four weeks. The study examined the effects of
activities carried out in out-of-school learning environments within the
scope of the ‘Solar System and Beyond' unit on students’ scientific
epistemological beliefs. However, when the literature was examined, it
was seen that many variables such as age, gender, family structure,
grade level, demographic structure, and the epistemological beliefs of
the course teacher were effective in individuals' epistemological
beliefs (Baser Gursoy et al., 2015; Demir & Akinoglu, 2010; Demirci &
Can, 2019; Kutluca et al., 2018; Murat & Erten, 2018). These variables
were ignored in this study. Therefore, it is thought that different
findings may be obtained in studies where these variables are taken
into consideration.

Suggestions
Suggestions for Research Results

» This study was conducted in only one school with a very narrow
sample. Therefore, the effects of the geography where the
students live and the demographic and socio-economic
characteristics of their families were excluded from the scope of
the study. In future studies on this subject, these conditions can
also be taken into account.

» In this study, out-of-school learning environments such as
planetarium, open-air sky observation, observatory trip, and
university panel were used. In future studies on this subject, out-
of-school learning environments other than these can be
preferred.
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> In this study, topics related to astronomy were covered in out-of-
school learning environments. In future studies, other topics
covered within the scope of science courses can also be
included.

Suggestions for Research to be Conducted in the Subject Area

» Research can be conducted to examine the relationship
between out-of-school learning and scientific epistemological
beliefs.

» This research was conducted with middle school students.
Research can be conducted on this subject by changing the
study group (preschool, primary school, high school, adult
education).
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Appendix
Appendix A: Examples of Science Journals

“Our planetarium activity went very well. The movie we watched was
also very enjoyable for me. | really liked it. | am already very excited to
go again. The subject of the first movie was the Solar System and
galaxies. The two brothers go to the teacher's house at night to
observe space with a telescope and observe wonderful things. The
second movie was like a tour. We examined space in detail and our
guide there gave us information. We watched movies for a total of 40
minutes like this. When the movies were over, we asked our guide
questions. It was a fun and beautiful process for me. Something
caught my attention. The first movie we watched was the topic we
will cover now. That's all | have to say. See you...”
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“Today is Wednesday, October 4, 2023. Today, we went to the Nihat
Zeybekci Congress Center as a class. We participated in the
Planetarium Activity that had been determined before. The hall we
entered was very different from the halls we had seen before. The
screen was not in front of us, but on the dome-shaped ceiling. Our
seats could be turned horizontally. The environment we entered and
the activities inside were quite different. When we entered the hall,
we first sat in our seats. Then, we were briefly informed by the
instructors there and watched a movie about the telescope. The
movie was both entertaining and informative. At the beginning of the
movie, we went through the telescope and observed space and stars.
And in a three-dimensional way. It was as if we were really there. It
was very realistic. It was a very exciting feeling for me to have that
experience there. When the movie ended, the staff there told us some
things. We reinforced the information we learned from the movie. We
learned new knowledge. The instructors projected some visuals on
the screen. We made comments on those visuals. We examined
space, planets and stars. We didn't just listen to the instructors at that
time. We exchanged information about these topics with our friends
next to us. The planetarium trip was really exciting for me. Because
we chatted with our friends and had fun while going to the
planetarium. When we entered the hall, we carefully watched the
movie about space, telescopes, and stars. After the movie, we had a
really productive, educational, and instructive experience by
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discussing topics such as black holes, stars, Pole Star, space, planets,
and planetary features with the instructors. After the talk, our friends
who had questions asked their questions and we completed our
activity. It was a very productive and fun activity for me. | had never
been to a place like this before. It was a first for me and | am finishing
my article knowing that it will not be the last. If there are friends who
have not been, | recommend them to come.”

“Hello. Today | will tell you what | did at the Planetarium. First of all,
the trip was wonderful. | felt like | was there. In the movie we watched,
| learned about the Solar System, the person who first built the
telescope, and the telescope. In addition to this, | learned another
interesting piece of information. Since the stars are so far away from
us, we see them as they were billions of years ago. And that large-
mass stars turn into black holes that suck everything in. For example,
since our sun is not very massive, it will turn into a white dwarf.
Another piece of information is that although Mercury is the closest
planet to the Sun, the hottest planet is Venus. The reason why the Sun
appears in different places during the day is that the Sun does not
revolve around us, but the Earth revolves around it. And finally, | want
to tell you about an event. | made my eye swell up because |
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scratched it a lot while watching the movie, and the trip was
wonderful. | hope there will be more trips like this.”

Appendix B: Sample Activities, Worksheets, and Images of
Activities
ACTIVITY 4. LIGHT POLLUTION
Stage 1: Pre-Event

Before starting the topic, students’ prior knowledge about light
pollution is checked. Students had covered the causes of light
pollution, its effects on humans and other living things, and
appropriate lighting in the ‘Lighting and Sound Technologies’ unit at
the 4th grade level of primary school. In this context, students are
given Worksheet 4-a in ANNEX 14 in order to remind them of the
information they covered in previous years on the subject. This
worksheet includes questions about the definition, causes, and
consequences of light pollution that students covered in previous
years. Students are asked to fill out this worksheet. Then, a discussion
environment is created in the classroom. Missing information is
corrected.

Students are told that field work will be done on this topic within the
scope of the activity. It is emphasized that light pollution was much
less in the past years, but it has increased with the increasing
population and city lights. In this context, Van Gogh’'s Starry Night
painting is emphasized. It is explained to students that light pollution
is measured with the SQM (Sky Quality Meter) device. The aim here is
to attract students’ interest in the subject to be studied and the out-
of-school learning environment to be visited. Worksheet 4-b in
Appendix 15 is distributed to students. Students are asked to read and
fill it out. They are asked to check the tools and equipment they need
to take with them. The out-of-school learning environment is reached
with the tool.

Stage 2: In the Out-of-School Learning Environment

After reaching the natural area, which is the out-of-school learning
environment, Activity 4.1, Activity 4.2, Activity 4.3 are done in order.

Activity 4.1. We Measure Light Pollution

Purpose of the Activity: Measuring light pollution with the SQM
device

Recommended time: 2 lesson hours (40+40 minutes)
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Type of activity: Field work
Out-of-school learning environment to be used: Natural area
Preliminary Preparation

Within the scope of the activity, a field visit is made to the location to
be visited by the teacher before the activity. The installation process
of the device and computer connections are made. Trial
measurements are made. The measurements are recorded.

When arriving at the out-of-school learning environment, the SQM
device, what it does and how it works are first introduced to the
students by expert personnel. The students are asked whether they
have studied the subject of light pollution in previous years but
whether they have made any measurements. The students are told
that we will measure light pollution with the SQM device.
Measurements are taken at certain intervals in three different places
with different lighting conditions. The students are told about the
Bortle Scale. At the end of the activity, the students are asked to note
their measurements on Worksheet 4-c in APPENDIX 16.

Activity 4.2. How Can We Reduce Light Pollution?

Aim of the Activity: Understanding measures to reduce light
pollution.

Recommended time: 1 lesson hour (40 minutes)

Type of activity: Discussion

Out-of-school learning environment to be used: Natural area
Preliminary Preparation

As part of the activity, the teacher asks the students to examine the
lighting characteristics of the places where observations were made
in the previous activity. The ‘Light Pollution Brochure’ on the Turkish
Space Agency website is distributed to the student groups.

The students had recorded their measurements in the places where
they made measurements in the previous activity. Considering the
lighting characteristics of these places, they are expected to establish
a relationship between the measurement results and the lighting
characteristics. Based on this, the students' suggestions for reducing
light pollution are listened to. Time is given for each group to examine
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the brochure. A discussion environment is created on these
suggestions.

Activity 4.3. Consequences of Light Pollution

Purpose of the Activity: To learn about the effects of light pollution
on human and natural life

Recommended time: 1 class hour (40 minutes)

Type of activity: Reading

Outside learning environment to be used: Natural area
Preliminary Preparation

As part of the activity, the teacher distributes the catalogue compiled
from the ‘International Dark-Sky Association’ website to the students.
He/she asks each group to read it.

The teacher distributes the catalogue he/she prepared before to the
student groups. This catalogue includes the damages caused by light
pollution to human health and the ecosystem. The groups are asked
to examine this catalogue. Then, a discussion environment is created
and the results of light pollution are discussed. After this activity, the
school is returned.

Ad-Soyad:
Calisma Yaprag:r 4. a
Isik KHirliligi Hakkinda Ne Bilivorum™?
Sevgili cocuklar,
Siz, ilkokul 4. sinifta 1si1k kirliligi konusunu islemistiniz. Haydi
Sgrendiklerimizi hatirlayalim!
Isaik kirliligi nedir? Aciklar masiniz?

Isaik KiEHrliliginin sebepleri hakkinda neler bilivorsumnmuz?
Maddeler halinde asagiva vazabilir misini=>

Isik KiEarliligi masil sonuclar dogurabilir? Nelere sebep
olabilirx? Tahminlerinizi maddeler halinde asagiyva
vazabilir misini=">2
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Name-Surname:
Worksheet 4.a

What Do | Know About Light Pollution?
Dear children,

You asked for the topic of light pollution in the 4th grade of primary
school. Let's remember what we learned!

What is light pollution? Can you explain?

What do you know about the causes of light pollution? Can you write
them down below?

What kind of results can light pollution cause? What can it cause?
Can you write your predictions in bullet points below?

Ad-Soyad:
Calismma Yaprag:r 4. b
Isik Kirliligi Nasail Olcialiar?

Vincent Van Gogh, en unlia eserlerinden olan Yildizli Gece adl
tablosunu 1889 wyilinin Haziran Ayi'nda bir suare tedavi gorduagua
sanatoryumdaki odasinin penceresinden gdranen gdbkytiziinan
gdrintisiinden esinlenerek resmetmistir. Van Gogh, muhtesem eserini
planlarken siirlerinde benzer gdriantiileri kullanan Amerikali Sair
Walth Whitman in siirlerini okuyordu. Muhtemelen bu iki sanatc¢: da
gunuamiazden vyaklasik 150 yil &nce gdkyliziine baktiklarinda tipk:
“Yildizli Gece’ tablosunda oldugu gibi bir gékyiizii gdruyorlardi. “Yildizla
Gece’ mnin tuvale cgizilmesinden 23 yil sonra, 1912 yilinda Huseyin
Rahmi Guarpimar Halley Kuyruklu Yildizi'nmi konu alan unlia romani
‘Kuyruklu Yildiz Altinda Bir izdivac” romanini vazdiginda da
muhtemelen bizim bugin gérduagumizden daha net bir gdkyazia
gérayordu. Bugin Dianya’da yasayan insanlarn yaklasik icte biri,
Avrupa‘’da yasayan insanlarn 2%60°1 ve Kuzey Amerika’da yasayvan
insanlarin ise 280’i ise gece gdkyiliziine baktiklarinda Samanyolu’'nu
gorememektedir. Eger boyle giderse belki de bizden sonraki nesiller
Samanyolu’nun buayuleyici guzelligini sadece filmlerde
izleyebileceklerdir.
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Name-Surname:
Worksheet 4.b

Vincent Van Gogh painted one of his most famous works, Starry
Night, in June 1889, inspired by the view of the sky seen from the
window of his room in the sanatorium where he was receiving
treatment for a while. While planning his magnificent work, Van
Gogh was reading the poems of American poet Walth Whitman, who
used similar imagery. It is likely that when both of these artists looked
up at the sky about 150 years ago, they saw a sky just like the one in
the painting Starry Night. When Huseyin Rahmi Gurpinar wrote his
famous novel, A Marriage Under the Comet, about Halley's Comet, in
1912, 23 years after Starry Night was painted, he probably saw a
clearer sky than we see today. Today, about one-third of the people
living on Earth, 60 percent of the people living in Europe, and 80
percent of the people living in North America cannot see the Milky
Way when they look up at the night sky. If things continue like this,
perhaps future generations will only be able to watch the fascinating
beauty of the Milky Way in movies.

Yukaridaki 6rneklerden yola cikarak geride biraktigimiz yillar igerisinde
gokyuziunun net gorualememesinin sebebi ne olabilir?

Yukaridaki gorselde gordugunuaz cihaz SOM (Sky Quality Meter)
cihazidir. Bu cihaz i1sik kirliligini daha dogrusu gdkyuzu parlaklhiginm
Oolcmek icin kullanilir. Simdi sizinle birlikte bulundugumuz yerde
olgumler yvapacaglz ve oSlgumlerimizi not alacagiz. Hazirsaniz
baslayabilirizi.
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Based on the examples above, what is the reason why the sky has not
been seen clearly in the past years?

The device you see in the image above is the SOM (Sky Quality Meter)
device. This device is used to measure light pollution, or rather the
brightness of the sky. Now we will take measurements together with
you where we are and take notes of our measurements. If you are
ready, we can start!

Ad-Soyad:
Calisma Yapraglr 4. c
SQM Cihaz: ile Isik Kirliligini Olciayorum?

Sevgili gocuklar,
Bugun sizinle birlikte SOM cihaz1 ile farklhh yerlerde olcumler yapt
Aldigimiz Slguiimleri asagidaki tabloya kaydediniz.

1. BOLGE 2. BOLGE

ODlgiimler arasinda olusan farki neye baghyorsunuz. Litfen aciklayiniz.

Name-Surname:

Worksheet 4.c

I measure light pollution with SQM.
Dear children,

Today we took measurements with the SQM device in different
places. Record the measurements you took in the table below.
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1st REGION 2nd REGION 3rd REGION

1. MEASUREMENT

2. MEASUREMENT

3. MEASUREMENT

To what do you attribute this difference between the measurements?
Please explain.

Ad-Soyad:
Calisma Yapragi 4. d
Sinif Ortaminda Isik Kirliligi

Oncelikle hic 1si1k almayan 50x50x50 cm boyutlarinda bir kutu hazirlanar.
Kutunun ici siyah renkli kagitlarla kaplanmas veya siyvaha boyanmas
olmalidar. Ayrca kutu icine kesinlikle 1sik sizmamas: gereklidir. Bu kutunun
degisik yluzeylerine, istenilen (keyfi) konumlarda kiuciik delikler acilip, bu
kucuk delikler siyvah elektrik band:i ile rahatca acilir- kapanir hale getirilir.
Bu o6zel delikler mikro pencereler gibi fonksiyon ustlenecektir. SOM cihaz
hazirlanan kutuya ozenle yerlestirilir. SOM cihazinin baglanti kablolarinin
kutuya giren kismi yine sivah elektrik band: ile kapatilarak 1sik sizdarmazlhig:
mukemmel hale getirilir. Tarif edilen hazirhklar bittikten sonra, SOM cihaz
kutu icindeyken, kutu disinda bulunan kontrol bilgisayarindan olcum igin
komut verilip tium delikler kapali iken 6 kez dlcum alimir ve kaydedilir. SOQOM
cihazindan tum delikler kapal: ve sizdirmazlhik mukemmel duazeyde iken,
kutu disindaki bilgisayar ekranindan okunmasi gereken Odlcum degeri,
maksimum karanhgil veren “22” veya buna c¢ok yakin bir deer olmalidir.
Daha sonra kutunun farkli yiizeylerindeki acilabilir pencereler teker teker
acilarak, her durumda 6 kez olcuam alimir ve kaydedilir. Deney bittikten
sonra bu dlcumlerdeki degisimler pencere sayisina gore incelenir. Pencere
delikleri acildikca alinan Slciimin 22’den asadiya dogru inmesi
beklenmelidir. Sonuclar grafik ve tablo ile gdsterilerek Bortle Olcedi’'ne gdre
karsilastirmlir.

Name-Surname:
Worksheet 4.d
Light Pollution in the Classroom

First, a 50x50x50 cm box that does not receive any light is prepared.
The inside of the box should be covered with black paper or painted
black. In addition, it is absolutely necessary that no light penetrates
into the box. Small holes are drilled on the different surfaces of this
box at the desired positions and these small holes are made easy to
open and close with black electrical tape. These special holes will
work like micro windows. The SQM device is carefully placed in the
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prepared box. The part of the connection cables of the SQM device
that enters the box is covered with black electrical tape again to
make the light tightness perfect. After the described preparations are
completed, the command for measurement is given from the control
computer outside the box while the SQM device is inside the box and
all the holes are closed and the measurement is taken and recorded
6 times. The measurement value that should be read from the
computer screen outside the box while all the holes are closed and
the sealing is perfect from the SQM device should be a value of "22" or
very close to it, which gives the maximum darkness. Then, the
openable windows on the different surfaces of the box are opened
one by one, and 6 measurements are taken and recorded in each
case. After the experiment is completed, the changes in these
measurements are examined according to the number of windows.
As the window holes are opened, the measurement taken should be
expected to decrease from 22 to below. The results are shown in
graphs and tables and compared according to the Bortle Scale.
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