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This paper examined whether preservice classroom teachers' science laboratory (lab)
anxiety and science lab self-efficacy predicted their science lab entrepreneurial skills.
The sample consisted of 43 students from the 2nd year in the Department of Classroom
Teaching at a state university. All participants were enrolled in the Science Lab course.
The study adopted a convergent parallel design, which is a mixed research design. The
quantitative part used a predictive correlational design, while the qualitative part used
phenomenology. Quantitative data were collected using the Science Laboratory
Entrepreneurship Scale, the Science Laboratory Anxiety Scale, and the Science
Laboratory Use Self-Efficacy Scale. Qualitative data were collected using mind maps.
The quantitative data were analyzed using multiple regression analysis, while the
qualitative data were analyzed using content analysis. Results showed significant
relationships between science lab entrepreneurship, anxiety, and self-efficacy. Science
lab self-efficacy significantly predicted science lab entrepreneurship. However, science
lab anxiety did not significantly predict science lab entrepreneurship. In other words,
the higher the self-efficacy, the better the entrepreneurial skills. On the other hand, the
higher the anxiety, the lower the entrepreneurial skills. The qualitative findings
showed that participants had objective and cognitive perceptions of science labs.
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Arastirmada siuf dgretmeni adaylarmin fen bilimleri laboratuvarina yonelik algilari, fen
laboratuvar1 girisimcilik becerileri ile kaygilari ve &z yeterlikleri arasindaki iligki
incelenmistir. Aragtirma grubu bir devlet iiniversitesinin Siuf Ogretmenligi Anabilim
Dali'nda 2. smifta 6grenim goren ve fen bilimleri laboratuvar: dersini alan 43 6gretmen
adayindan olusmaktadir. Arastirmada karma arastirma desenlerinden yakinsayan paralel
desen kullamilmistir. Arastirmanin nicel kisminda yordayici korelasyonel desen ve nitel
kisminda fenomenoloji kullanilmistir. Nicel veriler fen laboratuvari girisimcilik, fen
laboratuvarina yonelik kaygi ve fen laboratuvar: kullammina yonelik 6z yeterlik 6lgekleri
ile toplanmistir. Nitel veriler ise zihin haritalar aracthgiyla toplanmistir. Olgeklerden elde
edilen veriler ¢oklu regresyon analizi ile ¢dzlimlenmistir. Zihin haritalarinin analizinde ise
icerik analizi kullamilmigtir. Arastirma sonuglari 6gretmen adaylarimin fen laboratuvari
girisimcilik, kaygi ve 0z yeterlikleri arasinda ikili anlaml iliskilerin varhigmi ortaya
koymustur. Ayrica sinf dgretmeni adaylarimin fen laboratuvar: kullanimina yonelik 6z
yeterliklerinin, fen laboratuvar girisimciliklerinin anlamli yordayicisi oldugu fakat fen
laboratuvar1  kaygilarinin, girisimcilik becerilerinin anlamli  yordayicisi  olmadig:
belirlenmistir. Buna gore simf 6gretmeni adaylarimin 6z yeterlikleri arttikga girisimcilik
becerileri artarken, kaygilar1 arttikga girisimciliklerinin azaldigi belirlenmistir. Zihin
haritalarindan elde edilen bulgulardan sinif 6gretmeni adaylarmin fen laboratuvarina
yonelik algilarinin oldukga nesnel ve biligsel diizeyde oldugu ortaya konmustur.
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21. yiizyilda bilim ve teknolojideki gelismelere paralel olarak nitelikli insan giiciine olan
ihtiyacin artmasiyla bireylerin sahip olmasi gereken beceriler farklilasmistir. Buna bagh olarak egitim
sistemleri ve 6gretim programlari, yeni ylizyila ayak uydurabilecek tist diizey becerilere sahip bireyler
yetistirilmesi amaciyla degisiklige ugramaistir. Ornegin geleneksel egitim sisteminde Ogrenci bilgiyi
alan ve Ogretmen bilgiyi 6grenciye aktaran yegane otorite iken; ¢cagdas egitim sisteminde 6gretmen
Ogrenciye kilavuzluk eden bir rehber ve 6grenci egitimin merkezi haline gelmistir (Gutek, 2019).
Ogrencilerin yasadigimiz yiizyillda ihtiya¢ duydugu becerilerin baginda anlamli &grenme, soru
sorabilme, sorun ¢6zebilme ve yeni fikirler {iretme girisiminde bulunmalar1 oldugu ifade edilmektedir
(Starko, 2014). Toplumun egitim kurumlarindan beklentisi ¢cagin gerekliliklerine ayak uydurabilecek
boyle bireyler yetistirmenin yaninda bu bireylerin sonraki donemlere de kolayca uyum saglayabilecek
nitelikte yetismelerini saglamaktir. Bu baglamda yetistirilecek insan giiciiniin sahip olmas1 gereken bu
beceriler 21. ytiizyil becerileri olarak adlandirilmaktadir (Karatepe, 2021). Alan yazin incelendiginde
21. ylizy1l becerileri kavramina iliskin uluslararasi diizeyde ortak bir tamimin yapilmadigi, birden
fazla becerinin 21. yiizyil becerisi olarak siralandig1 ve 21. yiizyil becerileri ile bireylerin sahip olmasi
gereken diger beceriler arasinda net bir ayrimin yapilamadigi belirtilmistir (Rios, Ling, Pugh, Becke ve
Bacall, 2020). 2l.ylizyi1l becerileri kavrami farkli kurumlar ve arastirmacilar tarafindan farkh
sekillerde tanimlanmistir. Sayin ve Seferlioglu (2016), 21. yiizyil becerileri kavraminin smairlarla
cizilmis ve degismeyen bir tanimi olmadigini bununla beraber bireylerin 21. yiizyilda sahip olmalar1
gereken yeterlilikler olarak ifade etmistir. Belet, Boyaci ve Giiner Ozer (2019), bu kavrami bireylerin
teknoloji ¢agmin gereksinimlerine yanit verebilmeleri icin sahip olmasi gereken beceriler olarak
tanimlanmistir. Partnership for 21st Century Skills (P21) (2019), 21. yiizy1l becerilerini bireylerin sahip
olmas1 gereken problem ¢b6zme, yaraticilik, inovasyon, elestirel diistinme, isbirligi, bilgi iletisim ve
teknoloji okuryazarligi, esneklik ve uyum saglayabilme, girisimcilik ve 0z yonetim, kiiresel
yetkinlikler ve finansal okuryazarlik gibi beceriler olarak tanimlanmaktadir. Trilling ve Fader (2012)
ise, 21. ylizyil becerilerini {i¢ ana baslikta ele almis ve bu bagliklar altinda farkl sayilarda becerileri alt
basliklar seklinde ifade etmistir. Bu ana bagliklardan ilki “6grenme ve yenilikgilik becerileri”, ikincisi
“dijital okuryazarlik becerileri” ve sonuncusu “kariyer ve yasam becerileri” bigiminde

siralanmaktadir.

21. ylizyil becerilerine sahip bireylere olan ihtiyacin giderek arttig1 giintimiizde, bu ihtiyacin
karsilanabilmesi amaciyla Oncelikli olarak egitim programlarinda bu becerilerin yer almasi
gerektiginden hareketle programlar yenilenmis ve giincellenmistir. 2018 yilinda giincellenen fen
bilimleri dersi 6gretim programinda Fen, Miihendislik ve Girisimcilik Uygulamalar1 baghg: altinda bu
becerilerin kazandirilmasi amaglanmigtir (Milli Egitim Bakanlhigi (MEB), 2018). Bu uygulamalarin
amaci, Ogrencilerin iinitelerde yer alan konulara iliskin giinlitk yasamda kargilagilan problemleri

tanimlamalarini saglamaktir. Ogrencﬂerden probleme iliskin giinliik hayatta kullanilan nesne, arag
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veya sistemleri gelistirmeleri beklenmektedir (Ozkan ve Okur Akgay, 2021). 21. yiizyil yasam
becerileri ve fen, miithendislik ve girisimcilik uygulamalarinin temelini olusturan girisimcilik kavrami
her ne kadar ekonomik bakis agisinin hakimiyeti altinda (Haara ve Jenssen, 2016) olsa da iyi
tasarlanmis bir egitim programinin Ogrencilere girisimcilik becerilerinin kazandirilmasinda etkili
olabilecegi belirtilmistir (Abd Hamid, 2013). Giinlimiizde uluslarin gelismislik diizeyleri bilim ve
teknoloji alanlarinda kaydettikleri ilerleme ile belirlenmektedir. Bu nedenle 6zellikle laboratuvarlar
uygulamalar1 bu ilerlemenin gerceklestirilmesini saglayacak egitim faaliyetleri arasinda oldukga
onemli bir yere sahiptir (Aydogdu ve Ergin, 2008; Cepni, Ayas, Johnson ve Turgut, 1997). Ozellikle fen
laboratuvarlari, atolyeler, okul ici ve okul digi etkinlikler sayesinde 6grencilere girisimcilikle ilgili
becerileri ve yetenekleri kapsayan girisimci 6zelliklerin kazandirilabilecegi ve mevcut becerilerin ise
gelistirilebilecegi belirtilmektedir (Adeyemo, 2009). Bu nedenle 6gretmen adaylarimin, fen egitiminin
en Onemli bilesenlerden biri olan fen laboratuvarlarina yonelik algilarinin ortaya konmasinin ve fen
laboratuvar1 girisimciliklerini etkileyen faktorlerin neler oldugunun belirlenmesinin énemli oldugu
diisiiniilmektedir. Ayrica fen laboratuvar: girisimcilik becerilerinin gelismesine etki eden faktorlerin
belirlenmesi, bu becerinin gelistirilmesi oniindeki engellerin kaldirilmasina yonelik yapilacak
calismalara kaynaklik etmesi bakimindan da o6nem arz etmektedir. Lisans diizeyinde smf
ogretmenligi lisans programi incelendiginde genel kiiltiir se¢meli dersi olarak ekonomi ile iliskili
“ekonomi ve girisimcilik” dersi kapsaminda girisimcilikle alakali konularin yer aldig1 goriilmektedir
(Yiiksekdgretim Kurumu (YOK), 2019). [lkégretim programlarinda ise fen bilimleri 8gretim programi
igerisinde her kademede fen, miihendislik ve girisimcilik uygulamalarina iliskin yonergelere bagh
olarak 6grencilerden yil igerisinde uygulamalar yapmalar: beklenmektedir (MEB, 2018). O nedenle bu
ogrencilere girisimcilik egitimi verecek 6gretmenlerin yetistirilecegi lisans programlarinda girisimcilik
uygulamalarina ekonomi disindaki alanlarla da iliskilendirilerek daha fazla yer verilmesi
gerekmektedir. Bu baglamda lisans programlarinda girisimciligin yalnizca ekonomi ile iligkili olmasi
ve fen Ogretimi programlarinda fen, miithendislik ve girisimcilik uygulamalarinin yogun olarak yer
almast goz oniinde bulunduruldugunda lisans diizeyinde fen egitiminin en O6nemli pargas:
laboratuvarlarda girisimcilik diizeylerinin ve bunu etkileyen faktorler arasindaki iligkinin ortaya

konmasi olduk¢a 6nem arz etmektedir.

Bu aragtirmada, fen laboratuvarina yonelik algi, fen laboratuvar: girisimcilik becerisi ile bu
beceriyi etkiledigi diisiiniilen fen laboratuvar: kaygisi ile fen laboratuvari 6z yeterlik degiskenlerine

iliskin detayh bilgiler asagida verilmistir.
Fen Laboratuvarina Yonelik Alg:

Fen bilimleri dersi igerdigi konular ve yapis: geregi soyut kavramlarin yogun olarak yer aldig:
bu nedenle 6grenciler tarafindan algilanmasi ve 6grenmesi zor dersler arasinda yer almaktadir. Bu

bakimdan fen bilimlerinde teorik konularin pratige doniistiiriilmesinde uygulama olanagi sunmasi,
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soyut konularin somutlastirilarak anlamhi ve kalict 6grenmelerin gerceklestirilmesini saglamasi
nedeniyle fen bilimleri laboratuvarlar: fen egitiminin temelini olusturmaktadir. Etkili bir fen 6gretimi
gerceklestirilebilmesi igin laboratuvarlar, ogrencilere hem grupla hem de bireysel ¢alisarak bilgiyi
kesfetmeleri, teorik bilgiyi somutlastirmalar1 ve giinliik yasamla teorik konular arasinda iligki
kurmalar1 icin uygun ortamlar sunar (Cepni ve Ayvaci, 2011). Bu baglamda o6grencilerin fen
laboratuvarina yonelik algilar: etkili fen 6gretiminin gergeklestirilmesinde 6nemli rol oynamaktadir.
Ciinkii 6grenme bireyin karsilasti$1 yeni bilgiyi zihninde 6nceden belirledigi kurallar gercevesinde
yeni kurallar olusturarak yapilandirmasi ile gerceklesmektedir. Yapilandirmaci 6grenmenin temeli
bilginin birey tarafindan direk alinmasindan ziyade bireyin bilgiden ¢ikardig1 anlamla ilgilidir (Sasan,
2002). Simsek (2004)’e gore bilginin yapilandirilmasinda 6grencilerin sahip oldugu algilar, 6nyargilar,
inanglar ve diinya goriisii gibi faktorler belirleyici olmaktadir. O sebeple ogrencilerin fen
laboratuvarina yonelik algilarinin belirlenmesi laboratuvar ortamlarinda gerceklestirilecek sosyal,
psikolojik ve psikomotor faaliyetlerin etkililigi, anlamli ve kalici 6grenmelerin gergeklestirilmesi

hususlarinda kilit rol oynamaktadir.
Fen Laboratuvar Girisimcilik Becerisi

Girisimcilik kavrami her ne kadar ekonomi ile ilgili bir kavram olarak algilansa da, 21.
ylizyilin bagindan itibaren ilk ve ortadgretim programlarinda yer almasi gereken bir yetkinlik olarak
goriilmeye baslanmistir (Ugar, 2020). Egitsel bakis acisiyla girisimcilik kavrami; bireylerin fikirlerini
eyleme doniistiirmelerini saglayan, ev, calisma ve toplum hayatinda igerisinde bulunduklar:
kosullarin farkinda olmalari i¢in onlar1 destekleyen ve ihtiya¢ duyduklar: 6zgiin bilgi ve beceriler igin
temel olusturan bir yetkinlik olarak ifade edilmektedir (MEB, 2018). Tiirkiye’de 6gretim programlari
incelendiginde “girisimcilik” kavramindan ilk olarak 2013 yii Fen Bilimleri Dersi Ogretim
Programi'nda “yasam becerileri” baslig1 altinda bahsedildigi goriilmektedir (MEB, 2013). 2018 yili Fen
Bilimleri Dersi Ogretim Programi’'nda ise “girisimcilik becerisi” kavrami ile birlikte her smif
diizeyinde girisimcilik uygulamalarina yer verildigi goriilmektedir (MEB, 2018). Bireylere girisimcilik
becerisi kazandirmay1 hedefleyen {ilkelerde genellikle fen, matematik ve teknoloji gibi derslere
girisimcilik ile ilgili kazanimlar entegre edilerek uygulamalar gerceklestirilmektedir (European
Commission, 2016). Fen egitiminin hedeflerine bakildiginda biitiin egitim kurumlarinda ve
kademelerinde fen, girisimcilik, yenilik¢ilik ve yaraticilik arasindaki baglantilarinin gii¢lendirilmesi
gerektigine vurgu yapilmaktadir (European Commission, 2015). Bu sebeple “fen bilimleri ile ilgili
kariyer bilinci ve girisimcilik becerilerini gelistirmek” fen bilimleri 6gretim programinin 6zel amaglari
arasinda yer almistir. Buna gore girisimcilik becerisi kazanan bir 6grenci yasami daha degerli kilarak
maddi kiiltiiriin ve ekonominin gelisimine katki saglayacaktir (MEB, 2018). Girisimcilik egitimi i¢in
Ogrencilerin interaktif Ogrenmelerini destekleyen, yansitici diisiinmelerini saglayan, igbirlikli
Ogrenme, probleme dayali Ogrenme, takim c¢alismalari, akran ve grup calismalari vb. igeren

etkinliklere ihtiya¢ duyuldugu belirtilmektedir (Seikkula-Leino, 2011). Bu anlamda 6ncelikle girisimci
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Ogrenciler yetistirecek Ogretmenlerin yetistirildigi egitim fakiiltelerinde, girisimcilik becerilerinin
gelistirilmesini destekleyen egitimler verilmesi ve oOzellikle fen bilimleri egitiminde girisimciligi
destekleyen laboratuvarlarin kullamishliginin artirilmas: olduk¢a onemlidir (Cakir, 2016). Bu
baglamda 6grencilerin gruplar halinde, isbirligi icinde, arastirma-sorgulama ve problem ¢6zme odakh
calismalaria olanak saglayan laboratuvar etkinlikleri yoluyla fen 6gretiminde yasam becerilerinin ne
Olcliide yer aldigimni belirlemek ©nemli goriilmektedir. Fen bilimleri dersi 0gretim programi
cercevesinde laboratuvarlarda gerceklestirilecek deneysel etkinliklerde 6grenciye daha fazla esneklik
saglayacak uygulamalara yer verilmesinin, 6grencilerin yaratici diistinme ve girisimcilik becerilerinin
gelistirilmesinde etkili olabilecegi belirtilmektedir (Celik, Giirpinar, Baser ve Erdogan, 2015). Bu
nedenle fen laboratuvar: ¢alismalarima ve uygulamalarina yonelik girisimci bireyler yetistirilmesine
engel olabilecek ya da girisimci bireyler yetistirilmesine katki saglayacak fiziksel ve psikolojik
etkenlerin ortaya konmas: oldukca onemli goriilmektedir. Fen laboratuvarlarinin fen egitimindeki
onemi goz Onlinde bulunduruldugunda smuf Ogretmeni adaylarmin fen laboratuvan
girisimciliklerinin ve girisimciliklerine etki eden faktorler arasindaki iliskinin belirlenmesi

bakimindan arastirmadan elde edilecek sonuglarin alan yazina katk: saglayacag: diisiiniilmektedir.
Fen Laboratuvarina Yonelik Kayg:

Fen 6gretimi siirecinde fen laboratuvarlarmin énemi ve gerekliligi stirekli vurgulanmaktadar.
Fen laboratuvarlari, Ogrencilerin bilimsel kavramlar1 ilk elden gozlemleyerek, yaparak ya da
deneyerek oOgrendikleri ortamlardir (Pekdag, Azizoglu ve Girgin, 2018). Fen laboratuvarlar
ogrencilerin bilimsel bilgiyi olusturduklari, temel bilimsel diisiinme becerilerini gelistirdikleri, bilimin
dogasini kavradiklar1 aktif Ogrenme ortamlaridir (Hofstein ve Lunetta, 2003). Ayrica fen
laboratuvarlari, Ogrencilerin derslerde gordiikleri soyut kavramlarin somutlastirilmas: ve bu
kavramlarin daha anlasilir hale getirilebilmesi agisindan olduk¢a énemli bir yere sahiptir (Hofstein,
Levi-Nahum ve Shore, 2001). Laboratuvar ortamlarinin kendine o&zgii havasi, laboratuvar
malzemeleri, laboratuvarlarda &nliik giyme gibi faktorler 6grencilere alistiklari smif ortamindan
oldukga farkli bir ¢evre sunmaktadir (Usakli ve Akpinar, 2015). Ogrencilerin fen laboratuvarlarindaki
basarilarmi bu gibi fiziksel kosullarla birlikte duyussal faktorlerin de Onemli Olgiide etkiledigi
bilinmektedir. Bu faktorlerden bazilar1 6grencilerin 6grenme konularina ve durumlarina yonelik
algilari, kaygilari, 6z-yeterlik inanglari, tutumlari, deger yargilari, kisisel 6zellikleri ve giidiilenmislik
diizeyleri olarak siralanabilir (Yiicel, 2014). Bu faktorlerden biri olan kayg: kavrami genellikle nedeni
tam olarak bilinmeyen ve kotii bir sey olacakmis diisiincesiyle ortaya ¢ikan gerginlik duygusu olarak
tanimlanmaktadir (Tiirk Dil Kurumu (TDK), 2022). Bir baska ifadeyle kayg1 gerceklesme olasilig1 olan
bir durumun ya da olayin engellenemez, tehlikeli veya {iziicli olacagina iliskin hissedilen karmasik
duygulardir (Yilmaz, Dursun, Giingor Glizeler ve Pektas, 2014). Fen kaygisi ise en basit haliyle fen
ogrenmeye iliskin ortaya ¢ikan kaygi seklinde tanimlanmistir (Azizoglu ve Uzuntiryaki, 2006).

Ogrencilerde fen 6grenmeye ydnelik kaygmin olusmasinda fen sinuflarindaki olumsuz tecriibeleri,
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Ogretmenlerinin fene iliskin endiseleri, rol model eksikligi, fen problemlerini ¢c6zemeyeceklerini ve fen
smavlarinda basarisiz olacaklarini diistinmeleri gibi faktorler etkili olmaktadir (Mallow, Kastrup,
Bryant, Hislop, Shefner ve Udo, 2010). Fen &gretiminde, yalnizca fene yonelik kayginin belirlenmesi
yeterli degildir. Fen 0gretimini tamamlayan en 6nemli unsurlardan biri olarak diisiiniildiigtinde
ogrencilerin fen laboratuvari kaygilarinin da belirlenmesi 6nem arz etmektedir (Unal ve Kilig, 2016).
Usakli ve Akpinar (2015)’a gore 6grencilerin diger 6grenciler ve laboratuvar asistaninin 6niinde deney
yapmalari, gesitli parcalayici ve yanict maddeler ya da kurbaga, yilan vb. hayvanlar ile ilgili deneyler,
ogrencilerde korku, tedirginlik, isteksizlik ve performans kaygisi gibi negatif duygulara yol agarak fen
laboratuvarina yonelik kayginin olusmasina neden olmaktadir. Alan yazinda 6grencilerin laboratuvar
calismalarinda korkularini ve endiselerini kontrol etmelerine yardimc olarak 6z yeterliklerinin
olumlu yonde gelistirilmesi ile tutumlarinin da pozitif yonde etkilenecegi ifade edilmektedir (Alkan
ve Erdem, 2013). Bu baglamda arastirmanin sonuglarinin smif Ogretmeni adaylarinin fen
laboratuvarina yonelik kaygilarinin belirlenmesi, fen laboratuvar1 6z yeterlik ve girisimcilikleri ile
arasinda iliskinin ortaya konmasi bakimindan 6nemli oldugu ve yapilacak galismalara 1s1k tutacag:

distintilmektedir.
Fen Laboratuvari Kullanimina Yénelik Oz Yeterlik

Ogrencilerin fen laboratuvarlarma yonelik basarilarini etkileyen unsurlardan bir digeri ise 6z
yeterlik inanglaridir. Ogrenciler agisindan bakildiginda 6z yeterlik, dgrencilerin akademik gorevleri
basarili bir bicimde yerine getirebilme kabiliyetlerine yonelik sahip olduklari inanglar1 olarak
tanimlanmaktadir (Pajares, 1996). Oz yeterlik, kaygi ve tutum gibi ozellikler 6grencilerin derslerde
etkili performans gostermesinde ilk sirada yer almaktadir. Ogrencilerin basarisin1 dogrudan etkileyen
bu degiskenler ayn1 zamanda derse karsi ilgileri, dersi sevmeleri, derse devam etmeleri gibi unsurlari
da dogrudan etkilemektedir (Yiicel, 2014). Alan yazin incelendiginde 6z yeterligin akademik basariy1
olumlu etkiledigi (Honicke ve Broadbent, 2016), 6z yeterligi yiiksek olan bireylerin zorlu gorevlerden
kaginmak yerine sorumlulugu alma konusunda bilinglendikleri (Niemivirta ve Tapola, 2007), yasam
boyu 6grenme konusunda bireylerin motivasyonlarim artirdigi (Sedlan-Konig, 2016) ve girisimcilik
becerilerini etkiledigi (Celik-Agirman ve Naktiyok, 2018) belirtilmektedir. Ogretmen adaylarmin
egitim yasantilar1 siirecinde edindikleri kazanimlardan biri de laboratuvar kullanimina yonelik 6z
yeterliktir. Ogretmen adaylarinin laboratuvar kullanimina yonelik 6z yeterliklerinin, lisans
doneminde gordiikleri uygulama ve laboratuvar derslerinde edindikleri deneyimler sonucunda
gelismesi beklenmektedir (Kizkapan ve Saylan-Kirmizigiil, 2021). Ancak &gretmenlerin laboratuvar
kullanimima yonelik 6z yeterlik inanglarmnin yeterli diizeyde olmamas: (Ekici, 2009), siuflarin
kalabalik olmas1 (Cheung, 2008), ogrencilerin laboratuvar kaygilar1 (Clemons, Fouché, Rummey,
Lopez ve Spagnoli, 2019) ve laboratuvara yonelik algilarin olumsuz olmasi (Arik ve Benli-Ozdemir,
2016) gibi nedenler 6grencilerin laboratuvar uygulamalarinda etkinligini ve veriminin azalmasina

neden olmaktadir. Bu nedenle hem fen 6gretimini gelistirmek hem de 6grencilerin fen derslerine
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katilimlarini artirmak amaciyla, fen 6gretimine yonelik kayg: diizeyinin azaltilmas: gerektigi, bunun

ise 0z yeterliginin artirilmasiyla saglanabilecegi ifade edilmektedir (Tanel, 2019).

Oz yeterlilik algisinin ortaya cikardigi etkilerden en oOnemlisi bireyin gelecekteki is
performansini biiyiik 6l¢iide agiklayabilmesi olarak goriilmektedir. Bu nedenle 6z yeterlik bireylerin
ozellikle girisimcilik siireclerinde ortaya koyacaklari performansin bir agiklayicisi olarak ifade
edilmektedir (Cetin, 2011). Dolayisiyla 6z yeterlilik algisinin girisimcilik egilimini harekete gecirecek
faktorlerden biri oldugu soylenebilir (Celik-Agirman ve Naktiyok, 2018). Bu baglamda smnif 6gretmeni
adaylarmin girisimcilik becerilerinin gelistirilmesi hususunda laboratuvar girisimciligi ile 6z yeterlik
arasindaki iliskinin ortaya konmasi yapilacak calismalara yon verecek ve arastirma sonuglar:

literattire 6nemli katkilar sunacaktir.
Arastirmanin Amact ve Onemi

Girisimcilik kavramimin ogretim programlarina yeni girmis olmasi, egitim-6gretim
siirecindeki éneminin yeni fark edilmesi ve girisimcilik uygulamalarina iliskin orneklerin yeterince
yayginlasmamas: arastirmacilar girisimcilik ile ilgili ¢alismaya yoneltmektedir (Cakir, 2016). Alan
yazinda ¢ogunlukla farkli 6gretim kademelerinde fene yonelik girisimcilik egilimlerinin, fene ya da
fen laboratuvarma yonelik kaygi, tutum, 6z yeterlik diizeylerinin arastirildigi calismalar oldugu
belirlenmistir (Barut, 2020; Baysal ve Mutlu, 2019; Deveci, 2018b; Penn ve Mavuru, 2020; Tanel, 2019;
Vurgun ve Bektas, 2019). Yapilan ¢alismalarda kayginin 6grencilerin girisimcilik becerisini etkileyen
temel unsurlardan biri oldugu ortaya konmus ve 6z yeterlikleri giiclii 6gretmenlerin girisimcilik
becerileri yiiksek 6grenciler yetistirebilecegi ifade edilmistir (Celik, Giirpinar, Baser ve Erdogan, 2015).
Benzer sekilde girisimcilik egitimi ile bireylerin 6z yeterliliginin arttirildig1 ve girisimci olma
konusunda bireylere 6z giiven kazandirildig: belirtilmektedir (Basu ve Virick, 2008; Wilson, Kickul ve
Marlino, 2007). Alan yazinda girisimcilik- 6z yeterlilik, girisimcilik- kaygi, kaygi ve o6z-yeterlik
arasindaki iliskiyi ele alan ayr1 ayr1 ¢alismalarin oldugu goriilmektedir (Avunduk, 2021; Kahyaoglu,
Birel ve Yetisir, 2019; Nart ve Yildirim, 2021; Yiicel, 2014). Ancak smif O0gretmeni adaylarinin
laboratuvara yonelik girisimcilik becerilerinin yordayicist oldugu diisiiniilen laboratuvar kaygisi ve
laboratuvar kullanimima yonelik 6z yeterlik arasindaki iliskinin birlikte incelendigi calismalara
rastlanmamuistir. Ayrica alan yazinda kaygi, tutum, 6z yeterlik gibi farkli degiskenler ile girisimcilik
becerileri arasindaki iligkilerin arastirildig1 calismalar yapilmasi da Onerilmektedir (Ortaakarsu ve
Can, 2019; Yagar, Dokme ve Coskun, 2020). Dolayisiyla alan yazindaki eksiklikten yola ¢ikarak
Ogrencilerin fen laboratuvarina yonelik algilarinin ortaya konmasinin ve fen laboratuvar: girisimcilik
egilimi ile 6z yeterlilikleri ve kaygilar1 arasindaki iliskinin ya da etkinin roliiniin arastirilmasinin
onemli oldugu diistiniilmektedir. Bu nedenle mevcut ¢alismanin alan yazina énemli katkilar1 olacag:
diisiiniilmektedir. Bu bilgiler 1siginda aragtirmanin amaci sif Ogretmeni adaylarinin fen

laboratuvarina yonelik algilarini belirlemek, fen laboratuvari kaygi diizeylerinin ve laboratuvar
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kullanimina yo6nelik 6z yeterliklerinin laboratuvar girisimcilik becerilerini yordama durumunu ortaya
koymaktir. Bu amag dogrultusunda asagidaki arastirma sorularina yamit aranmistir. Sinif 6gretmeni

adaylarinin;
1. Fen laboratuvar girisimcilik diizeyleri nasildir?
2. Fen laboratuvarina yonelik kayg: diizeyleri nasildir?
3. Fen laboratuvari kullanimina yonelik 6z yeterlik diizeyleri nasildir?

4. Fen laboratuvari girisimcilikleri ile fen laboratuvar1 kaygi diizeyleri arasinda ve fen

laboratuvar: kullanimina y6nelik 6z yeterlikleri arasindaki iliski var midir?

5. Fen laboratuvarina yonelik kaygilar1 ve fen laboratuvari kullanimina y6nelik 6z yeterlikleri

fen laboratuvar girisimciliklerinin anlamli yordayicilar: midir?
6. Fen bilimleri laboratuvarimna yonelik algilar1 nasildir?
Yontem
Arastirmanin Deseni

Arastirmada smif Ogretmeni adaylarmin fen laboratuvari girisimcilik becerileri ile fen
laboratuvar1 kaygilar1 ve fen laboratuvari kullanimina yonelik 6z yeterlikleri arasindaki iliskiyi
incelemek ve fen bilimleri laboratuvarina yonelik algilarini ortaya koymak amaciyla karma arastirma
desenlerinden yakinsayan paralel desen kullanilmistir. Yakinsayan paralel desen, bir arastirmada nitel
ve nicel arastirma desenlerinin arastirma siirecinin ayni olan bir asamasinda uygulanmasi ile olusan
bir desendir. Bu desende yontemlere esit derecede Oncelik verilir, asamalar ¢oziimleme sirasinda ayr1
tutulur ve yorumlamada sonuglar birlestirilirler (Creswell ve Plano Clark, 2015). Bu kapsamda
aragstirmanin nicel boliimiinde korelasyonel arastirma deseni kullanilmistir. Korelasyonel
arastirmalar, arastirmanin degiskenlerine miidahale edilmeden degiskenler arasindaki iliskinin
incelendigi nicel arastirma desenlerinden biridir (Johnson ve Christensen, 2014). Eger arastirma da iki
ya da daha fazla yordayici degisken bulunuyorsa korelasyonel arastirma tiirlerinden ¢ok faktorlii
yordayict korelasyonel desen kullanilir (Biiyiikoztiirk, Cakmak, Akgiin, Karadeniz, Demirel, 2018). Bu
arastirmada smuf 6gretmeni adaylarinin fen laboratuvari kaygilar: ve fen laboratuvar: kullanimina
yonelik 6z yeterlikleri yordayici degisken olarak, fen laboratuvar: girisimcilik becerileri ise yordanan
degisken olarak belirlenmistir. Arastirmanin nitel kisminda ise fenomenoloji deseni kullanilmigtir.
Fenomenolojik arastirma, bireylerin bir fenomen veya kavramla ilgili olarak yagsamis oldugu
deneyimlerin ortak anlamini ortaya ¢ikarir ve ortak 6zelliklerin tanimlanmasina odaklanir (Creswell,
2021). Fenomenolojik arastirmalarda temel amag, bir fenomene iliskin kisisel deneyimleri evrensel
nitelikteki bir aciklamaya indirgemektir (van Manen, 1990). Bu baglamda bu arastirmanin fenomeni
“fen bilimleri laboratuvar1” olarak belirlenmis ve sif Ogretmeni adaylarimin fen bilimleri

laboratuvarina yonelik algilar ortaya konmaya calisilmistir.
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Calisma Grubu

Arastirmanin c¢alisma grubu, 2021-2022 egitim 6gretim doneminde bir {iniversitenin egitim
fakiiltesi sinif 6gretmenligi anabilim dalinda 2. smifta 6grenim goren 21'i erkek (%49) ve 22’si kadin
(%51) toplam 43 6gretmen adayindan olugsmaktadir. Arastirmanin ¢alisma grubu belirlenirken amagh
ornekleme yontemlerinden Olgiit drnekleme yontemi kullanilmistir. Olgiit 6rnekleme yontemi, bir
aragtirmada gozlem birimleri belirli niteliklere sahip olay, kisi, durum veya nesnelerden
olusturuldugunda kullanilir. Bu baglamda orneklem icin belirlenen ol¢iitii karsilayan birimler
Ornekleme dahil edilirler (Biiyiikoztiirk ve digerleri, 2018). Arastirmanin amacit dogrultusunda
belirlenen ol¢iitler ise 6gretmen adaylarinin smif 6gretmenligi anabilim dalinda 6grenim goriiyor ve
fen bilimleri laboratuvari dersini aliyor olmalar1 seklinde belirlenmistir. Arastirmanin nicel veri
toplama asamasina biitiin 6gretmen adaylar1 goniillii olarak dahil olurken, nitel kisminda goniilliiliik
esas1 goz oniinde bulundurularak 17 (10 kiz ve 7 erkek) 6gretmen adayi ile calismalar yiiriitilmiistiir.
Gontillii olmayan 6gretmen adaylar: ¢alismaya katilmama nedenlerini ¢izim yeteneklerinin olmamasi
(zihin haritas1 hazirlama hususunda), uygulamalarin yapildig1 zaman diliminde miisait olmamalar1 ve

herhangi bir nedene bagli olmaksizin katilmak istememeleri seklinde ifade etmislerdir.
Veri Toplama Araclar

Arastirmanin verileri, “Fen Bilimleri Laboratuvarina Yonelik Zihin Haritasi”, “Fen
Laboratuvari Girisimcilik Olgegi”, “Laboratuvar Kaygi Olgegi” ve “Laboratuvar Oz Yeterlik Olgegi”

kullanilarak toplanmustir. Asagida veri toplama araclarina iliskin detayl bilgiler paylasilmistir.
Fen Bilimleri Laboratuvar1 Zihin Haritas1

Arastirmada Ogretmen adaylarinin fen bilimleri laboratuvarma yonelik algilarimi ortaya
koymak amaciyla zihin haritalarindan faydalanilmistir. Zihin haritalar1 diisiinmeyi 6zetleyen ve insan
beyninin biitiiniinii kullanacak sekilde bir fikre ait diisiinceleri detaylandirarak iliski kurmaya olanak
saglayan bir ara¢ olarak ifade edilmektedir (Tokcan, 2015). Zihin haritalari, bir¢ok arastirmada
bireylerin herhangi bir konu ile ilgili zihinlerinde var olan diisiince, tutum veya bilginin ortaya
konmasinda nitel bir veri toplama araci olarak kullanilmistir (Giindiiz ve Aktepe; 2017; Mete, 2022;
Uzun, Kaya ve Coskun, 2022). Arastirmanin amaci dogrultusunda 6gretmen adaylarma ilk olarak
zihin haritalarinin amaci, ne oldugu ve nasil hazirlanacagina iliskin bir sunum yapilmistir. Ardindan
goniilli olarak c¢alismaya katilan Ogretmen adaylarina 40 dakika siire verilerek “fen bilimler

laboratuvar1” kavramina yonelik zihin haritalarini olusturmalari istenmistir.
Fen Laboratuvari Girisimcilik Ol¢egi (FLGO)

Arastirmada kullanilan FLGO, laboratuvar ortaminda Ogretmen adaylarinin girisimcilik
becerilerini belirleyebilmek amaciyla Celik, Bacanak ve Cakar (2015) tarafindan gelistirilmistir. Olgek,

”ou

“iletisim-6zgiliven”, “yaraticilik”, “risk alma” ve “basarma ihtiyaci” olmak iizere 4 boyuttan ve 28
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maddeden olugsmaktadir. Olgegin iletisim-6zgiiven boyutunda 9, yaraticilik boyutunda 9, risk alma
boyutunda 6 ve basarma ihtiyaci boyutunda 4 madde yer almaktadir. Olgegin, KMO degeri .910,
Barlett testi degerleri 2896.236, anlamlilik degeri .000, ve bu degerler toplam varyansin %52.136's1
agiklamaktadir. Olgegin genel giivenirlik katsayis1 a=.924 olarak tespit edilmistir. Ayrica FLGO'den

alinabilecek en az puan 28 ve en fazla puan ise 140"dur.
Fen Laboratuvari Kaygi Ol¢eginin (FLKO)

Aragtirmada kullanilan FLKO, 6gretmen adaylarinin fen laboratuvarina yonelik kaygilarini
belirleyebilmek amaciyla Usakli ve Akpinar (2015) tarafindan gelistirilmistir. Olgek “duyusal boyut”,
“basar1”, “arag-gere¢ kullanimi1”, “degerlendirme” ve “kimyasal madde kullanim1” olmak tiizere 5
boyuttan ve 24 maddeden olugsmaktadir. Olgegin, duyusal boyutunda 8, basari boyutunda 4, arag-
gere¢ kullanimi boyutunda 5, degerlendirme boyutunda 4 ve kimyasal madde kullanimi boyutunda 3
madde yer almaktadir. Olgegin boyutlarina iliskin giivenirlik katsayilarinin .76 ile .92 arasinda
degistigi tespit edilmistir. Olgegin genel giivenirlik katsayisi ise a=.89 olarak belirlenmistir. Ayrica

FLKO'den alinabilecek en az puan 25 ve en fazla puan ise 120'dir.
Fen Laboratuvari Kullanimina Yénelik Oz Yeterlik Ol¢egi (FLOO)

Aragtirmada kullamlan FLOO, 6gretmen adaylarimin fen laboratuvari kullanimina iliskin 6z
yeterliklerinin belirlenmesi amaciyla Kizkapan ve Saylan-Kirmizigiil (2021) tarafindan gelistirilmistir.
Olgek, “fen laboratuvarinda fiziki ortam ve arag geregleri kullanabilme 6z yeterligi”, “bilimsel siireg
becerilerini uygulayabilme 6z yeterligi”, “fen laboratuvarinda bagimsiz calisabilme 6z yeterligi” ve
“fen laboratuvarinda kriz yonetimi 6z yeterligi” olmak {izere 4 boyuttan ve 27 maddeden
olusmaktadir. Alt boyutlara ait giivenirlik katsayilarinin .59 ve .78 arasinda degistigi tespit edilmistir.
Olgegin genel giivenirlik katsayis1 a=.85 olarak hesaplanmistir. Ayrica FLOO'den alinabilecek en az

puan 27 ve en fazla puan 135'tir.
Verilerin Toplanmasi ve Verilerin Analizi

Arastirmanin amaci dogrultusunda biitiin veri toplama araglar1 “Fen Bilimleri Laboratuvar
Uygulamalar1” dersini alan smif 6gretmeni adaylarina yiiz ytize olarak uygulanmistir. Arastirmadan
elde edilecek verilerin saglikli olmasi1 amaciyla olgekler 6gretmen adaylarina farkli zamanlarda ayr

ayr1 uygulanmustir.

Arastirmanin nicel veriler, arastirma sorularina da yamt verecek bicimde betimsel ve
cikarimsal istatistiksel analizler araciligiyla incelenmistir. Arastirmanin degiskenleri, aritmetik
ortalama, standart sapma, mininum ve maksimum degerleri i¢in betimsel analizler yapilmistir. Ayrica
degiskenler aras: iligkinin varligi Pearson Momentler Carpim Korelasyonu araciligiyla test edilmisgtir.
Son olarak kaygi ve 6z yeterlik degiskenlerinin fen laboratuvar girisimcilik becerilerini hangi

diizeyde yordadigini ortaya koyabilmek amaciyla “goklu regresyon analizi” gerceklestirilmistir.
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Nitel veriler ise igerik analizi ile analiz edilmistir. Hsieh ve Shannon (2005)'a gore igerik
analizi, nitel bir ¢calismada elde edilen verilerin kodlama ve tema olusturma yoluyla sistematik bir
sekilde gruplandirilarak yorumlanmasi amaciyla gergeklestirilen bir veri analiz ydntemidir.
Arastirmada zihin haritalarindan elde edilen veriler arastirmaci ve bir uzman tarafindan ayr ayri
incelenerek oncelikle kodlar olusturulmustur. Ardindan kodlar, kategoriler ve temalar olusturulacak
sekilde gruplandirilmistir. Daha sonra ortaya ¢ikan kategori ve temalar igerisinde yer alan kodlar,
aragtirmaci ve uzman tarafindan karsilastirilmigtir. Karsilastirma sonucunda kodlar benzer ya da
farkli ozelliklerine gore goriis birligi dogrultusunda uygun goriilen kategori veya temalar altina
alinmistir. Ornegin “baret” kodu baslangicta “laboratuvar malzemeleri” temas: altinda yer alirken
yapilan karsilagtirma sonucunda “laboratuvar giivenligi” kategorisine dahil edilmistir. Bu durum tiim
kodlarla ilgili olarak goriis birligine varilincaya kadar devam etmistir. Boylece nitel verilerin analizine
iliskin giivenilirlik saglanmaya calisilmistir. Arastirmanin tiirii, arastirma grubu, veri toplama araclari,
gecerligi ve gilivenirligi, veri toplama teknikleri, verilerin analizi, stnirliliklari, gerekli ise etik kurul

onay1 yontem kisminda detaylandirilmalidir.
Arastirmanin Etik izinleri

Bu arastirmada “Yiiksekogretim Kurumlar1 Bilimsel Arastirma ve Yaymn Etigi YOnergesi”

kapsaminda uyulmasi belirtilen tiim kurallara uyulmustur.

Etik kurul izin bilgileri: Etik degerlendirmeyi yapan kurul adi: Mus Alparslan Universitesi Bilimsel

Arastirma ve Yayin Etigi Kurulu

Etik degerlendirme kararinin tarihi = 03.04.2022

Etik degerlendirme belgesi say1 numarasi = 45818
Bulgular

Bu béliimde ¢oklu dogrusal regresyon analizinin dogru sonugclar verebilmesi icin yerine
getirilmesi gereken varsayimlara, ¢oklu dogrusal regresyon analizi ve igerik analizine yonelik

bulgulara yer verilmistir.
Coklu Dogrusal Regresyon Analizi Varsayimlarina iliskin Bulgular

Alan yazin incelendiginde ¢oklu regresyon analizi yapabilmek i¢in bazi varsayimlarin yerine
getirilmesi gerektigine vurgu yapilmistir. Buna gore ¢oklu dogrusal regresyon analizinin dogru
sonuglar verebilmesi icin, oncelikle en az aralik Olgeginde olan degiskenlerin normal dagilim
gostermesi gerekmektedir. Tkinci olarak yordayici degiskenlerin her birinin yordanan degiskenle
aralarindaki iliski dogrusal olmalidir. Ugiincii olarak yordayici degiskenlerin kendi aralarinda yiiksek
derecede iliski bulunmamalidir (Otokorelasyon olmamasi). Son olarak ise yordayici degiskenler ve

yordanan arasinda anlaml bir iliski olmalidir (Can, 2017).
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Yukarida belirtilen varsayimlardan en az aralik 6lgeginde olan degiskenlerin normal dagilim
gosterip gostermedigini test etmek amaciyla normallik analizi gerceklestirilmistir. Bu aragtirmada
normallik varsayimi icin carpiklik ve basiklik degerlerine bakilmistir. Arastirmanin degiskenlerine
iliskin betimsel istatistikler, basiklik ve carpiklik degerleri Tablo 1’de verilmistir. Arastirmada elde
edilen bulgular; calismanin amaci ve problemini destekler nitelikte ve biitiinliigii koruyacak bicimde

ilgili tablo, sekil, grafik veya resimlerle a¢iklanmalidir.

Tablo 1. Arastirma degiskenlerine iliskin betimsel istatistikler ve normallik testi sonuglar:

Degiskenler N Minimum Maksimum  Aritmetik  Standart  Skewness  Kurtosis
Ortalama Sapma

Girisimcilik 43 89,00 135,00 110,97 11,90 -,042 - 772

Kaygi 43 36,00 86,00 59,79 11,78 ,336 ,066

Oz yeterlik 43 53,00 128,00 98,83 17,26 -482 ,364

Tablo 1" de goriildiigii tizere basiklik ve ¢arpiklik degerlerinin -,772 ile -,364 arasinda degistigi
belirlenmistir. Normallik varsayim testinde ¢arpiklik ve basiklik degerlerinin “-1,5 ile +1,5” arasinda
degismesi verilerin normal dagilima uygun oldugunu gostermektedir (Tabachnick ve Fidell, 2018).
Tablo 1'de ayrica degiskenlerin normallik dagilimma iliskin diger betimsel istatistikler de

Ozetlenmistir.

Arastirmada ikinci asamada yordayicr degiskenlerin her birinin yordanan degiskenle
aralarindaki iliskinin dogrusal olmasi durumu incelenmistir. Bu varsayimi kontrol etmenin en basit
yolu Varyans Biiylitme Faktorii (VIF) ve Tolerance degerlerine bakmaktir. VIF degerlerinin 10’dan
kiiciik ve Tolerance degerlerinin ise 0,2’den biiyitk olmasinin bir bagka ifadeyle sifirdan
uzaklagmasinin, iliskinin dogrusal olmas: anlamina geldigi belirtilmektedir (Field, 2005; Pallant, 2016).
Bu ¢alismada yapilan analizlerde VIF degeri “.81” (VIF <10) ve Tolerance degeri “1.235” (Tolerance >
0,2) olarak tespit edilmistir. Bu bulguya gore ¢oklu dogrusal regresyon analizi i¢in gerekli olan ikinci
varsayimin saglandigi yani degiskenler arasinda g¢oklu dogrusallik sorununun olmadig: tespit

edilmistir.

Arastirmada {igiincii asamada yordayict degiskenlerin kendi aralarinda yiiksek derecede iligki
bulunmamas1 bir baska ifadeyle otokorelasyon olmamasi durumu incelenmistir. Alan yazinda
otokorelasyon sorununun olup olmadigini belirleyebilmek amaciyla icin ¢ogunlukla Durbin Watson
katsayis1 incelenmektedir. Durbin Watson katsayisinin “1,5-2,5” araliginda bir degere sahip olmasi
otokorelasyon sorununun olmadigini ifade etmektedir (Orhun ve Merig, 2022). Bu arastirmada Durbin
Watson katsayisi degeri incelenmis ve “1.852” olarak belirlenmistir. Bu bulguya goére Durbin Watson
degeri ifade edilen degerler arasinda yer aldig1 icin arastirmanin iiglincii varsayimininda saglandigt

ve otokorelasyon sorunu olmadig: belirlenmistir.

Arastirmada son asamada yordanan degiskenler ve yordayici arasindaki iliskinin anlaml
olmasi durumu incelenmistir. Bu varsayimi kontrol etmek amaciyla degiskenler arasindaki

korelasyon degerlerine (p<,05 olmali) bakilmistir. Analiz sonucunda yordanan ve yordayic
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degiskenler arasindaki iliskiye ait “p degerlerinin ,05”"ten kiiciik oldugu tespit edilmistir. Bu bulguya
gore ¢oklu dogrusal regresyon analizi i¢in gerekli olan son varsayiminda saglandigi ve bu degiskenler
arasinda anlamh bir iliski oldugu belirlenmistir. Analiz i¢in gerekli olan biitiin varsayimlar

saglandiktan sonra ¢oklu dogrusal regresyon analizi yapilmistir.
Coklu Dogrusal Regresyon Analizine iliskin Bulgular

Arastirma sorularina yamit aramak amaciyla siuf O6gretmeni adaylarmin fen laboratuvar:
girisimcilik, fen laboratuvarina yonelik kaygi ve fen laboratuvari kullanimina yonelik 6z
yeterliklerinin ne diizeyde oldugu arastirilmistir. Her bir olcekten alinabilecek ortalama degerler

incelenmistir. Verilerin yorumlanmasi i¢in kullanilan 6l¢ek araliklar: (Mirici ve Pirpiroglu, 2016);
v' (4.20-5.00) ¢ok yiiksek diizey,
v’ (3.40-4.19) yuiksek diizey,
v’ (2.60-3.39) orta diizey,
v (1.80-2.59) diisiik diizeyi
v' (1.00-1.79) ¢ok diistik diizey seklindedir.

Yapilan analizlerde girisimcilik 6lcegine ait aritmetik ortalama 3,49 ve alinabilecek toplam
puanin aritmetik ortalamasi 110, 97 iken kaygi Olgegine ait aritmetik ortalama 2,66 ve alinabilecek
toplam puanin aritmetik ortalamasi 59,79 olarak belirlenmistir. Oz yeterlik lgegine ait aritmetik

ortalama ise 3,96 ve alinabilecek toplam puanin aritmetik ortalamasi 98,83 olarak hesaplanmaistir.

Arastirma sorular1 dogrultusunda simnif 6gretmeni adaylarinin fen laboratuvar: girisimcilik
becerileri ile fen laboratuvar1 kaygilar1 ve fen laboratuvari kullanimina yonelik 6z yeterlikleri
arasindaki iliskinin durumunu ortaya koyabilmek amaciyla Pearson Momentler Carpimi Korelasyon

katsayilar1 hesaplanmistir. Degiskenler arasinda bulunan iliski degerleri (Akgiil ve Cevik, 2003);
v' r=0 ise degiskenler arasinda iligki yok,
v 0<r<0,25 ise ok zayif pozitif iliski,
v 0,26 < r <0,49 ise zayif pozitif iligki,
v 0,50 < r <0,69 ise orta dereceli pozitif iligki,
v 0,70 < r<0,89 ise yliksek pozitif iligki,
v 0,90< r <1 ise ¢ok yliksek pozitif iligki
v' r=1ise tam pozitif iliski
v Bu degerler ayni araliklarda fakat (-) ise iligkinin negatif yonlii oldugu soylenebilir.

Analiz sonucu elde edilen bulgular Tablo 2’de sunulmustur.
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Tablo 2. Simif 6gretmeni adaylarimin fen laboratuvar girisimcilik becerileri ile yordayici degiskenler arasindaki
iliskiler

Degiskenler Girisimcilik Kaygi Oz yeterlik
Girisimcilik 1 -,35%* ,66%
Kayg1 -,35%* 1 -43%
Oz yeterlik ,66* -,43 1

*Tliski p<,01 diizeyinde anlamhidur. **liski p<,05 diizeyinde anlamhdur.

Tablo 2’ de goriildiigli tizere simf Ogretmeni adaylarmin fen laboratuvari girisimcilik
becerileri ile fen laboratuvar1 kullanimina yonelik 6z yeterlikleri arasinda orta dereceli pozitif ve
anlaml bir iliski oldugu (r = ,66; p < 0.01) goriilmektedir. Bunun aksine 6gretmen adaylarmin fen
laboratuvar: girisimcilik becerileri ile fen laboratuvar: kaygilar1 arasinda zayif negatif ancak anlaml
bir iliski oldugu (r = -.35; p < 0.05) belirlenmistir. Yordayicilar arasindaki iliskiye bakildiginda ise sinif
Ogretmeni adaylarinin fen laboratuvari kaygilar1 ve fen laboratuvari kullanimina yonelik 6z
yeterlikleri arasinda zayif negatif ve fakat anlamli bir iligki (r =-,43; p < 0.01) oldugu goriilmektedir. Bu
bulgulara dayanarak 6gretmen adaylarinin fen laboratuvar: girisimcilik becerileri ile 6z yeterlikleri
arasindaki iligski pozitif yonlii ve anlaml iken laboratuvar kaygilar: ile negatif yonlii ve anlamli bir

iliski oldugu soylenebilir.

Bu bulgularin ortaya konmasmin ardindan ¢oklu dogrusal regresyon analizi

geceklestirilmistir. Regresyon analizine iliskin model Tablo 3'te verilmistir.

Tablo 3. Coklu dogrusal regresyon analizi model tablosu

Degisim istatistikleri
Model R R? R? SH

AF df: df2 P

1 ,66 44 42 9,07 16,19 2 40 ,000

Tablo 3'te goriildiigii tizere olusturulan modelin anlamli oldugu belirlenmistir (F40=16,19 ve
p<,001). Yordayic1 degisken olarak belirlenen laboratuvar kaygisi ve laboratuvar kullanimi 6z yeterlik
diizeylerinin, yordanan degisken olarak secilen fen laboratuvari girisimcilik becerileri ile ilgili
acgikladigr varyans %44 (R?=44) olarak tespit edilmistir. Ayrica olusturulan bu modelin fen
laboratuvar: girisimcilik becerilerine (bagimli degiskene) iliskin agikladig1 varyans %42 (AR?= ,42)
olarak belirlenmistir. Bir baska ifadeyle laboratuvar kaygi ve 0z yeterlik degiskenleri, bagimh
degiskene ait varyansin agiklanmasma anlaml diizeyde katki saglamaktadir. Tablo 4’te bagimh

degiskeni agiklayan katsayilar verilmistir.

Tablo 4. Fen laboratuvar: girisimcilik becerilerinin yordanmasina ait coklu dogrusal regresyon analizi

Degiskenler B SH B t p %95 G.A

(Constant) 72,44 14/31 5,06 ,000 [4351, 101 37]
Kayg1 -,07 13 -07  -58 565 [--34, 19]
Oz yeterlik 43 09 63 484 000 [1.54, 2.15]

S.H: Standart Hata, G.A: Giiven Arali1
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Tablo 4'te kayg1 ve 6z yeterlik degiskenlerinin yordayicilik giiciine bakildiginda, 6z yeterlik
degiskeninin (=,63; p<,001) fen laboratuvari girisimcilik becerilerini anlamli diizeyde yordayici etkisi
oldugu belirlenmistir. Ancak kaygi degiskeninin (=-,07; p>001) fen laboratuvari girisimcilik

becerilerini anlaml diizeyde yordayici etkisi bulunmadig; tespit edilmistir.
Zihin Haritalarina iliskin Bulgular

Sinif 6gretmeni adaylarinin fen bilimleri laboratuvarina yonelik algilar1 zihin haritalar
araciligiyla ortaya konmaya calisilmistir. Tablo 5'te yapilan igerik analizi sonucunda olusturulan tema,

kategori ve kodlar frekanslariyla birlikte verilmistir.

Tablo 5. Sinif 6gretmeni adaylarinin fen bilimleri laboratuvaria yonelik algilar:

Tema Kategori Kod Frekans

Deney tiipt 13
Balon joje
Ampul
Beherglas
Biiytiteg

Erlen

Huni

Ayirma hunisi
Beher
Damlalik
Kavanoz

Cam Malzemeler

Meziir
Petri kab1
Pipet
Sogutucu

= R = = = = NN W R R

Sise cam

Mikroskop
Laboratuvar Malzemeleri Termometre
Alet
Cihazlar Ampermetre
Dinamometre
Isitma Araci

e i B )

Voltmetre

Ispirto ocag1
Bakar tel
Cetvel
Anahtar
Duy

Makas
Spatiil

Ekipmanlar

Siringa
Pil
Pens

_ = = = = NN

Kimyasal Maddeler Yanict madde 3
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Modeller

Biyoloji Konular:

Fizik Konular1

Fen Bilgisi Konular1

Kimya Konular1

Asit-Baz
Kimyasal madde
Ispirto

DNA modeli
Asindirici m
Ucucu madde

DNA Modeli

Hiicre
Alyuvar
Bitkiler
Fotosentez
Mikrop
Solunum

Is1
Elektrik
Formiil
Elektrik devresi
Sicaklik
Genlesme
Agirlik
Akim
Biizlisme
Hiz

Isik

Isin
Kuvvet
Kiitle
Mekanik
Optik
Parlaklik
Yogunluk
Zaman

Gaz

Siv1

Kati

Madde
Atom
Tepkime
Turnusol kagidi
Notron
Yogunlasma
Buharlagma
Cisim
Cozlinme
Denge

Hal degisimi
Erime
Elektron

= = NN NN

e e e

e e e e e e e = B S B NENT ) Bie o'

= = = = = = NN NN W W W WO o
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Bilimsel Siireg
Asgamalari

Bilimin Dogas1

Bilim Dallar

Temel Kavramlar

Laboratuvar Giivenligi

Laboratuvarda
Karsilagilabilecek
Olumsuzluklar

Element

fyon

Periyodik tablo
Proton
Siiblimlesme

Deney

Hipotez
Degisken
Bagimli degisken

Bagimsiz degisken

Rapor

Kontrol degiskeni
Gozlem
Grafikler

Veri analizi
Sonug

Tez

Arastirma etigi
Grup

Kontrol Grubu
Literatiir
Problem ctimlesi
Uygulama

Veri

Veri Tablosu

Biyoloji
Fizik
Kimya

Teori
Bilim
Kanun
Kuram
Sorgulama

Gavenlik
Eldiven
Onliik
Gozliik
Maske
Baret
Kurallar
Yardim

Tehlike

Ates

Patlama
Radyasyon
Zararli maddeler
Dikkat
Parcalama
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Is kazasi 1
Toplam 331

Tablo 5 incelendiginde 6gretmen adaylarinin fen bilimleri laboratuvarina yonelik algilarinin
“Laboratuvar Malzemeleri”, “Fen Bilgisi Konular1” ve “Bilimin Dogas1” olmak {izere 3 tema altinda
toplandig1 ve bu temalar altinda farkli kategoriler ve kodlar olustugu goriilmektedir. Ayrica herhangi
bir tema altinda olmayan “Laboratuvar Giivenligi” ve “Laboratuvarda Karsilasilabilecek
Olumsuzluklar” olmak iizere 2 kategori ve kategorilere ait kodlar olustugu belirlenmistir. Ogretmen
adaylar1 fen bilimleri laboratuvar: kavramina iliskin 132 farkh sozciik iiretirken toplam 331 sozciik

tretmislerdir.

Temalar incelendiginde laboratuvar malzemeleri temasi altinda “cam malzemeler”,
“ekipmanlar”, “cihazlar” ve “kimyasal maddeler” kategorilerinin olustugu belirlenmistir. Bu tema
altinda en fazla tekrar eden kodlar “deney tiipi (f=13)”, “mikroskop (f=6)" , “balon joje (f=6)",
“termometre (f=4)”, “ampul (f=4)” ve “beherglas (f=4)” kodlar1 olmustur. Fen bilgisi konular1 temas1
altinda “biyoloji konular1”, “fizik konular1” ve “kimya konular1” Kkategorilerinin olustugu
goriilmektedir. Bu tema altinda en fazla tekrar eden kodlarin “1s1 (f=8) ”, “elektrik (f=6)", “formiil
(£=5)", “gaz (f=8)" ve “siv1 (f=8)"” sozciiklerinin oldugu belirlenmistir. Bilimin dogas1 temasi altinda ise
“bilimsel siire¢ asamalar1”, “temel kavramlar” ve “bilim dallar1” kategorilerinin olustugu
goriilmektedir. Bu tema altinda en fazla “deney (f=3)", “hipotez (f=11)", “degisken (f=9)”, “bagimli

a7

degisken (f=8)”, “bagimsiz degisken(f=8)", “rapor (f=6)" ve “teori (f=6)” kodlar1 olusmustur.

Herhangi bir tema altinda toplanmayan kategorilerden laboratuvar giivenligi kategorisi
altinda en fazla tekrar eden kodlar “giivenlik (f=6)", “eldiven (f=5)", “onliik (f=5)", “gozliik (f=4)" ve
“maske (f=4)” sozciikleri olmustur. Laboratuvarda karsilagilabilecek olumsuzluklar temasi altinda ise
“tehlike (f=7)”, “ates (f=4)” ve “patlama (f=4)” sozciikleri en fazla tekrar eden kodlar olarak

belirlenmisgtir.

Ogretmen adaylarmin ¢ogunlugu bu kodlar1 olustururken kavramlarin hem yazili bigimini
kullanmig hem de gorsellerini resmetmislerdir. Ogretmen adaylarinin olusturdugu zihin haritalarina

iliskin gorseller Sekil 1, Sekil 2, Sekil 3 ve Sekil 4'te verilmistir.
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Sekil 1. Ogretmen adaylarmin zihin haritalarindan &rnekler

N R

Sekil 2. Ogretmen adaylarinin zihin haritalarindan 6rnekler

Sekil 3. Ogretmen adaylarinin zihin haritalarindan 6rnekler
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Sekil 4. Ogretmen adaylarinin zihin haritalarindan rnekler

Sonug ve Tartisma

Aragtirmada siif 6gretmeni adaylarmin fen laboratuvarma yonelik algilarmi belirlemek, fen
laboratuvar1 kaygi diizeylerinin ve laboratuvar kullanimma yonelik 6z yeterliklerinin laboratuvar
girisimcilik becerilerini yordama durumunu ortaya koymak amaclanmistir. Bu amag¢ dogrultusunda
belirlenen arastirma sorularina yanit aramak i¢in yapilan analizlerden elde bulgular dogrultusunda

asagida verilen sonuglara ulasilmistir.

Sinif 6gretmeni adaylarinin fen laboratuvari girisimcilik diizeylerinin belirlenmesi amaciyla
yapilan analizlerde girisimcilik 6l¢egine ait aritmetik ortalama 3,49 olarak belirlenmistir. Bu bulguya
gore sinif ogretmeni adaylarinin fen laboratuvan girisimcilik diizeylerinin yiiksek diizeyde oldugu
sonucuna ulasilmistir. Girisimcilik egiliminin gosterilmesinde ve girisimci kisiligin olusmasinda aile,
yakin cevre, egitim ve fiziksel Ozelliklerin etkisinin yani sira psikolojik, sosyolojik ve ekonomik
faktorlerin her birinin farkh agirliklarda etkisinin oldugunu sdylemek miimkiindiir (Arslan, 2002;
Irmis ve Barutgu, 2012). Pan ve Akay (2015) yaptiklar1 calismada, 6gretmen adaylarmin girisimcilik
diizeylerinin yiiksek diizeyde oldugunu ve girisimcilik diizeyinin yiiksek diizeyde kalabilmesi veya
daha st diizeye cikarilabilmesi igin girisimcilik egitimlerinin verilmesi gerektigini ifade etmiglerdir.
Alan yazinda yapilan calismalar incelendiginde, calismalarm biiyiik ¢ogunlugunun ogretmen
adaylarinin genel olarak girisimcilik beceri diizeylerinin, gesitli yontemlerin girisimcilik becerilerine
etkilerinin ya da ortaokul 6grencilerinin fen tabanli girisimcilik diizeylerinin arastirildig1 ¢alismalar
oldugu belirlenmistir. Ayrica bu ¢alismalarda girisimcilik diizeylerinin arastirma sonuglarina paralel
olarak yiiksek diizeyde oldugu sonucuna varilmistir (Avei, Celik ve Bayram, 2022; Aydmn ve Oner,
2016; Anagiin ve Atalay, 2017; Cakir, 2016; Deveci, 2018a; Kalik ve Kirindi, 2022; Ortaakarsu ve Can,
2019). Arastirma sonuglarinin simif 6gretmeni adaylarimin fen laboratuvar girigsimciliklerini etkiledigi
diisiiniilen degiskenler oOzelinde ele alinmasi nedeniyle literatiire ©nemli katki sunacag:

diisuintilmektedir.
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Sinif 6gretmeni adaylarinin fen laboratuvari kaygi diizeylerinin belirlenmesi amaciyla yapilan
analizlerde kaygi Olcegine ait aritmetik ortalama 2,66 olarak belirlenmistir. Bu bulguya gore smif
Ogretmeni adaylarmin fen laboratuvari kaygi diizeylerinin orta diizeyde oldugu sonucuna
ulasilmistir. Bu sonucun olusmasinda 6gretmen adaylarimin laboratuvara yonelik algilarimin etkili
oldugu soylenebilir. Arastirmanin nitel boyutunda yapilan analizlerde siuf 6gretmeni adaylarinin
olumlu (laboratuvar1 sevme, laboratuvara yonelik ilgi duyma vb.) ya da olumsuz (laboratuvara
yonelik kaygi duyma, korkma vb.) duyussal algi ifadeleri kullanmamalar1 (sézciik ya da gorsel)
kaygilarinin orta diizeyde olmasinin gostergesi olarak ifade edilebilir. Ayrica 6gretmen adaylarinin
laboratuvara yonelik kaygilariin orta diizeyde olmasinin 6grenim gordiikleri alandan kaynakli daha
az fen dersleri ile ilgili olmalar1 ve fen konularina yeterince hakim olmamalar: ile alakali oldugu
diislintilmektedir. Asal ve Turan (2021) yaptiklar1 ¢alismada fen Ogretimi ile ilgili olarak smif
Ogretmeni adaylarinin alan bilgisi ve miifredattan kaynakl kaygilar1 oldugunu ortaya koymuslardir.
Bunun yan1 sira 6gretmen adaylarinin fen laboratuvarina yonelik kaygilarinin genellikle laboratuvara
yonelik duyussal, basari, degerlendirme, kimyasal madde kullanimi ve arag-gere¢ kullanimi
boyutlarinda ortaya c¢iktigr ve fen laboratuvarina yonelik sahip olunan bu kaygilarin, etkili bir fen
ogretimi gerceklestirilmesine engel olabilecegi ifade edilmistir (Unal ve Kilig, 2016). Ogretmen
adaylarinin  mevcut kaygilarinin g6z oOniinde bulunduruldugunda bu kaygilarimi  mesleki
yasantilarinda da devam ettirdiklerini sdylemek miimkiindiir. Nitekim Kazan (2021), ¢alismasinda
ogretmenlerin Ozellikle fen laboratuvarlar1 6gretim siirecinde alan bilgisi, sinif yonetimi ve iletisim
gibi stireglerde kaygilarmin oldugunu belirtmistir. O nedenle fen laboratuvarlarina yonelik kayginin
en az indirilmesi i¢in en erken donemlerden itibaren biitiin 6gretim kademelerinde laboratuvar

uygulamalarina agirlik verilerek 6grencilerin olumlu yasantilar gegirmeleri saglanmalidir.

Simif 6gretmeni adaylarmin fen laboratuvari kullanimimna yonelik 6z yeterlik diizeylerinin
belirlenmesi amaciyla yapilan analizlerde 6z yeterlik Olgegine ait aritmetik ortalama 3,96 olarak
belirlenmistir. Bu bulguya gore sinif 6gretmeni adaylarinin fen laboratuvar: kullanimina yonelik 6z
yeterlik diizeylerinin ytiiksek diizeyde oldugu sonucuna ulasilmistir. Arastirma sonuglarina paralel
olarak Cmar ve Demirci (2015), dgretmenlerin ve Ogretmen adaylarmun laboratuvar kullanim
konusunda kendilerini yeterli gordiikleri sonucuna ulasmislardir. Altungeki¢, Yaman ve Koray,
(2005), egitim fakiiltesi 6gretmen adaylari ile yaptiklar: calismada, fen 6gretimi konusunda fen bilgisi
Ogretmen adaylarinin sinif 6gretmeni adaylarina gore kendilerini daha yeterli gordiikleri sonucuna
varmistir. Bunun nedenini ise fen bilgisi 0gretmeni adaylariin sinif 6gretmeni adaylarina gore fen
alanindan daha fazla ders almalar1 ve fen alaninin 6gretmeni olacaklarini diisiinmeleri olarak ifade
etmislerdir. Kilig, Keles ve Uzun (2015), 6gretmenlerin laboratuvar kullanimina yonelik 6z yeterlik
inanglarinin gergeklestirilecek laboratuvar uygulamalar: ile artirabilecegini belirtmis ve laboratuvar
arag-gereglerini tanimalarina ve kullanmalarina imkan verildiginde 6z yeterliklerinin arttigini ortaya

koymuslardir. Oz yeterlik inanci ve laboratuvar kullanumu ile ilgili yapilan ¢alismalar incelendiginde
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0z yeterligin, 6ncelikli olarak ele alinmasi gereken 6nemli bir psikolojik degisken olduguna vurgu
yapilmustir (Yaman, Koray, ve Altuncgekic, 2004). Bireylerin 6z yeterlige iliskin inanglarinin kaygilarini,
tutumlarini, akademik basarilarini ve motivasyonlarini etkileyebilecegi o nedenle 6z yeterlik ile bu ve
benzeri degiskenlerin iliskisini inceleyen ¢alismalar yapilmasi gerektigi ifade edilmistir (Seger, 2014).
Bu arastirmanin kayg: degiskeni ile birlikte girisimciligin yordayicist olarak belirlenen 6z yeterligin

ele alinmasi bakimindan literatiire 6nemli katkilarinin olacag: diistiniilmektedir.

Simf Ogretmeni adaylarmin fen laboratuvari girisimcilikleri ile kaygi ve 6z yeterlikleri
arasindaki iliski incelenmistir. Elde edilen bulgularda sif &gretmeni adaylarinin fen laboratuvari
girisimcilikleri ile 6z yeterlikleri arasinda orta dereceli pozitif ve anlamli bir iliski oldugu sonucuna
ulasilmistir. Bir bagka ifadeyle 6gretmen adaylarinin 6z yeterlik diizeyleri arttikca laboratuvar
girisimcilik diizeylerinin arttig1 sdylenebilir. Ergun Ozler, Giderler ve Baran (2017), sahip oldugu
beceriler ile her seyin {istesinden gelebilecegine inanan 6z yeterliligi yiiksek O0grencilerin girisimci
olmak i¢in ¢aba gosterdiklerini ve 6z yeterlik ile girisimcilik arasinda pozitif yonlii anlamli bir iliski
oldugunu ifade etmislerdir. Bu arastirmada 6gretmen adaylarinin 6z yeterliklerinin ve laboratuvar
girisimciliklerinin yiiksek olmasi bu iliski ile aciklanabilir. Alan yazinda yapilan c¢alismalar
incelendiginde ¢ogunlukla 6z yeterligi yiiksek bireylerin girisimcilik beceri diizeylerinin de yiiksek
oldugu ortaya konmustur (Chelariu, Brashear, Osmonbekov, ve Zait, 2008; Wilson ve digerleri, 2007;
Zhao, Seibert, ve Hills, 2005). Ayrica farkli diizeylerde girisimcilik egitimi alan Ogrencilerin
girisimcilik 6z yeterliklerinin yiiksek oldugu ve girisimci 6z yeterliklerini algilama bicimleri
bakimindan girisimci 6grenciler ile girisimci olmayanlar arasinda girisimci 6grenciler lehine anlaml
farkliliklar oldugu belirtilmistir (Malebana ve Swanepoel, 2014). Alan yazinda bireyin kendi
tecriibelerinin 6z yeterligi etkileyen temel unsurlardan biri oldugu ve gegirecegi olumlu yasantilarin
bireylerde 6z yeterlik inancinin olusmasimi destekleyecegi ifade edilmistir (Arseven, 2016). Bu
baglamda &grenciler laboratuvarlarda ne kadar ¢ok uygulama yapar ve laboratuvar malzemelerini
kullanirlarsa laboratuvar kullanimina yonelik 6z yeterlikleri de o derece artacaktir. Dolayisiyla
laboratuvar kullanimina yonelik 6z yeterligin artmasi ile laboratuvar girisimciliginin olumlu yonde
etkilenecegini soylemek miimkiiniidiir. Ozellikle laboratuvar ortamlarinda 6grencilerin aktif olmalari,
deneyleri Ogrencilerin kendilerinin yapmalari, problemlere yonelik farkli ¢6ziim yollarim
kullanmalar1 ve yaparak yasayarak oOgrenme yaklasimlarin kullanilmasi laboratuvar girisimcilik
diizeylerinin artirilmas: hususunda 6nemli rol oynamaktadir (Celik, Giirpinar, Baser ve Erdogan,

2015).

Sinif 6gretmen adaylarinin fen laboratuvar girisimcilik becerileri ile kaygilar1 arasinda negatif
yonlii zayif ancak anlamli bir iliski oldugu sonucuna ulasilmustir. Bir baska ifadeyle Ogretmen
adaylarinin kaygilarinin arttikga laboratuvar girisimcilik beceri diizeylerinin azaldigr ya da
kaygilarinin azaldik¢a girisimciliklerinin arttig1 sdylenebilir. Arastirma sonuglarina benzer sekilde

Tuncer ve Tanas (2022) yaptiklar1 calismada Ggrencilerin sahip olduklar1 kaygilar ile girisimcilik
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diizeyleri arasinda anlamli, negatif yonlii ve zayif bir iliski oldugunu ve kaygilar1 arttikca
girisimciliklerinin azaldigim belirtmistir. Ogrencilerde laboratuvar kaygisi olusma nedenleri arasinda,
laboratuvar malzemelerini kullanmaya yonelik tecriibe eksikligi, laboratuvarlarda is yiikiiniin fazla
olacags, laboratuvar diizenleme siireclerinin zahmetli olacag:1 ve uzun siirecegi diisiincesi olarak ifade
edilmistir (Yurttas Kumlu, 2021). Bu baglamda girisimciligi etkileyen psikolojik faktorlerden biri
olarak kayg: ve endise duygusu ele alindiginda 6grencilerin laboratuvarlarda edindikleri olumsuz
yasantilar kaygi diizeylerini artiracak bu da laboratuvar girisimciliginin azalmasina neden olacaktir.
Bir bagka ifadeyle laboratuvarlarda edinilen olumlu deneyimler 6grencilerin kaygilarini azaltacak ve

laboratuvar girisimciliklerinin artmasini saglayacaktir.

Sinif 6gretmeni adaylarinin fen laboratuvari kaygilar: ve fen laboratuvar: kullanimina yonelik
0z yeterlikleri arasinda zayif negatif ve fakat anlamli bir iliski oldugu sonucuna ulasilmistir. Bir baska
ifadeyle 6gretmen adaylariin kaygilarinin arttikca 6z yeterliklerinin azaldigi ya da kaygilarinin
azaldikca Oz yeterliklerinin arttigr soylenebilir. Yapilan calismalarda arastirma sonuglarma paralel
olarak Ogretmen adaylarinin laboratuvar kullanimma yonelik 6z yeterlik inanglari ile laboratuvara
yonelik kaygilar1 arasinda negatif yonlii ve zayif bir iliski oldugu, laboratuvar 6z yeterlik diizeyleri
arttik¢a laboratuvar kaygilarinin azaldig1 ortaya konmustur (Yiicel, 2014). Laboratuvarlarda kayginin
olusmasinin en Onemli nedenlerinden bazilar1 kullanilan yontemler, hedeflerin diizgiin ifade
edilememesi, laboratuvar malzemelerinin kullaniminda yasanan sikintilar ve laboratuvar
imkanlarinin eksikligi olarak ifade edilebilir (Oztas ve Ozay, 2004). Bu baglamda laboratuvar
ortaminda sik sik deneyler yapmak ve laboratuvar malzemeleri hakkinda bilgi sahibi olmak
ogrencilerin laboratuvar kullanimina yonelik 6z yeterliklerini artiracaktir. Bu da laboratuvara yonelik

kaygilarinin en aza indirilmesine olanak saglayacaktur.

Sinif 6gretmeni adaylarinin fen laboratuvarma yonelik kaygilarinin ve fen laboratuvari
kullanimina yonelik 6z yeterliklerinin fen laboratuvari girisimciliklerinin anlamli yordayicilart olup
olmadigina iliskin analizler yapilmistir. Elde edilen bulgulardan kayg: ve 6z yeterlik degiskenlerinin
fen laboratuvar: girisimcilik becerileri ile ilgili varyansin %44'tinti agikladig1r sonucuna varilmustir.
Ayrica olusturulan bu modelin fen laboratuvar1 girisimcilik becerileri ile ilgili varyansmn %42’sini
acgiklamaktadir. Bir bagka ifadeyle kayg: ve 6z yeterlik degiskenleri, bagimli degiskene ait varyansin
aciklanmasina anlaml diizeyde katki saglamaktadir. Ayrica 6z yeterlik degiskeninin modele sundugu
katkinin kaygi degiskeninin sundugu katkidan daha fazla oldugu sonucuna ulasilmistir. Bir baska
ifadeyle 6z yeterlik degiskeninin fen laboratuvari girisimcilik becerilerini anlamli diizeyde yordayici
etkisi oldugu ancak kaygi degiskeninin fen laboratuvari girisimcilik becerilerini anlamh diizeyde
yordayict etkisi bulunmadigt sonucuna varimistir. Arastirmada Ogretmen adaylarinin 6z
yeterliklerinin laboratuvar girisimciliginin anlamli yordayict olmasi, laboratuvar uygulamalarinda
ogrencilerin kendilerinin yeterli gdrmeleri buna bagh olarak deneyleri yapabilecekleri, karsilastiklar:

problemleri ¢ozebilecekleri ve laboratuvarlarda basarili olabileceklerini diisiinmelerine baglanabilir.
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Laboratuvar kaygisinin ise tam tersi 6grencilerin basarili olamayacaklar1 hissine kapilmalar1 nedeniyle

anlamli yordayicisi olmamasi olarak agiklanabilir (Karaman, 2020; Opateye, 2014).

Sinif 6gretmeni adaylarinin fen bilimleri laboratuvarina yonelik algilarinin belirlenmesine
iliskin yapilan analizlerden elde edilen bulgulardan; smif Ogretmeni adaylarinin fen bilimleri
laboratuvarina yonelik oldukga nesnel ve bilgi diizeyinde algiya sahip olduklar1 sonucuna varilmigtir.
Smif Ogretmeni adaylarmin biiyilk g¢ogunlugunun kullandiklar1 sozciiklerin ve gorsellerin
laboratuvarlarda kullanilan temel malzemeler, fen bilimlerinin temel kavramlari, bilimsel siireg
becerileri, laboratuvarda karsilasilabilecek tehlikeler, laboratuvarlarda giivenlik konusu ve fen
bilimlerinin iliskili oldugu bilim dallar1 ile ilgili oldugu belirlenmistir. Buna gore Ogretmen
adaylarmnin fen laboratuvarina iliskin duygu, diislince ya da tutuma yonelik algilarini ifade
etmediklerini sdylemek miimkiindiir. Bu sonucun, ¢alisma grubunun smif 6gretmeni adaylarindan
olusmasindan kaynaklandig1 soylenebilir. Ciinkii siif 6gretmeni adaylar1 lisans Oncesi ve lisans
Ogretim stirecleri boyunca fen dersleri ve fen laboratuvarlar1 uygulamalar1 ile ¢ok az
karsilasmaktadirlar.  Dolayisiyla duyussal boyutta algimin olusmasi igin yeterli yasantinn
gerceklesmedigi ve sahip olduklar1 algmmin nesnel ve bilgi diizeyinde kaldigimi sdylemek yanlis
olmayacaktir. Alan yazinda yapilan ¢alismalarda arastirma sonuclarina benzer olarak 6grencilerin
laboratuvarlar1 ¢ogunlukla bilginin kaynagi, 6grenme ortamui, tiretimin sembolii olarak algiladiklar
ortaya konmustur (Bag ve Kiiglik, 2017, Ural ve Basaran-Ugur, 2018). Bazi1 ¢alismalarda ise
laboratuvar kavraminin kesif, inceleme ve arag¢-gere¢ ortamui olarak algilandig: belirlenmistir (Cingil-
Baris, 2020). Bunun yaninda laboratuvar malzemelerinin birtakim mutfak esyalariyla ve
laboratuvarda gergeklestirilen karistirma, 1sitma, dokme, tartma gibi islemlerin ise yemek hazirlama
islemleri ile 6zdeslestirilmesiyle mutfak gibi algilandig1 ifade edilmistir (Arik ve Benli-Ozdemir, 2016;
Ural ve Bagaran-Ugur, 2018; Yiicel Cengiz, 2016). Ogretmenlerin laboratuvarlara ydnelik sahip
olduklar1 algi, inang ve tutumlarinin 6gretim siirecinde laboratuvar kullanmalarin etkiledigi ifade
edilmektedir (Feyzioglu, Demirdag, Ates, Cobanoglu, Altun ve Akyildiz, 2011). Laboratuvar
deneyiminin bilissel, duyussal ve psikomotor oOgrenmeler {izerindeki etkileri gz Oniinde
bulunduruldugunda lisans egitimi siiresince laboratuvar deneyimi edinmeyen 6gretmen adaylarnin
mezun olduktan sonra laboratuvar kullanimina 6nem vermemeleri ve laboratuvar kullanmaktan
kaginmalar1 miimkiindiir (Senler, Karisan ve Bilican, 2017). O nedenle gelecegin O6gretmenleri
Ogretmen adaylarinin laboratuvara yonelik algilarinin, laboratuvar kullanimi 6z yeterliklerinin,
laboratuvar kaygilarinin ve laboratuvar girisimciliklerinin belirlenip birbirini nasil etkilediginin

ortaya konmasi bakiminda ¢alisma sonuglari literatiire 6nemli katkilar sunacaktir.
Oneriler

Arastirma gilinlimiizde bireylere kazandirilmasi planlanan 21. yiizyll becerilerinden

girisimciligin fen egitiminin en 6nemli bilesenlerinden fen laboratuvar girisimciligi 6zelinde elinde
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almmas1 ve laboratuvar girisimciliginin yordayicilar1 olarak diistiniilen degiskenlerle ilgili ortaya
koydugu sonuglar ile laboratuvar kaygisini azaltacak 6nlemlerin alinmas: bakimindan oldukca énem
arz etmektedir. Arastirmada laboratuvar girisimciligi ile laboratuvar kaygist arasinda her ne kadar
anlamli bir iliski olsa da laboratuvar kaygisi, girisimciligin yordayicisi olarak rol almamuistir.
Dolayistyla bu sonucun olusmasma neden olan etkenleri ortaya koyacak nitel calismalarin
ylriitiilmesi Onerilmektedir. Bu arastirmada o6gretmen adaylarinin laboratuvara yonelik algilar
ortaya konmus ancak laboratuvar girisimciligi ile arasindaki iligski arastirilmamaistir. Bu bakimdan
laboratuvar girisimciliginin anlamli yordayicis1 olarak laboratuvar 6z yeterligi disinda farkh
degiskenlerin (laboratuvara yonelik tutum, algi, kisisel ozellikler vb.) laboratuvar girisimciligi ile
iliskisi incelenebilir. Arastirmada ©rneklem grubu olarak simf Ogretmeni adaylari segilmistir. O
nedenle laboratuvarlarla daha fazla etkilesimi olan ortaokul 6grencileri, fen bilgisi 6gretmen adaylar1
ve fen bilgisi 6gretmenleri ile benzer ¢alismalar yiiriitiilebilir. Bu arastirmada o6gretmen adaylarinin
laboratuvar girisimcilik diizeyleri ve laboratuvar 6z yeterlikleri yiiksek olarak bulunmustur. Farkh
olarak girisimcilik ve ozyeterlik diizeyleri nispeten diisiik orneklemlerle ¢alismalar yiiriitiilebilir ve
ortaya ¢ikan sonugclar karsilastirilabilir. Son olarak laboratuvar girisimcilik diizeyinin en {ist diizeye

¢ikarilmasi ya da istenen diizeyde kalmasi i¢in girisimcilik egitimleri verilebilir.
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Introduction

Today, we are witnessing scientific and technological developments. As a result, countries are
revising their education systems and curricula to transform students into individuals with 21st-
century skills. For example, in traditional education systems, students are the passive recipients of
knowledge, while teachers are the sole authorities who transmit knowledge. On the other hand,
modern education systems are student-centered systems in which teachers guide students (Gutek,
2019). In the 21st century, students are expected to learn meaningfully, ask questions, solve problems,
and generate new ideas (Starko, 2014). Society expects schools to transform students into individuals
who can keep up with the times and adapt to the future. Students need to develop 21st-century skills
(Karatepe, 2021). There is no consensus on what constitutes 21st-century skills. Experts consider many
skills to be 21st-century skills. In other words, there is no clear distinction between 21st-century skills
and other skills (Rios et al., 2020). Different organizations and researchers define 21st-century skills in
different ways. According to Saym and Seferlioglu (2016), 21st-century skills do not have a fixed
definition because they are just competencies one should possess in the 21st century. Belet, Boyaci,
and Giiner Ozer (2019) define 21st-century skills as the skills that help one respond to the needs of the
technological age. According to the Partnership for 21st Century Skills (P21) (2019), 21st-century skills
are problem-solving, creativity, innovation, critical thinking, collaboration, information
communication and technology literacy, flexibility and adaptability, entrepreneurship, self-
management, global competence, and financial literacy. Trilling and Fadel (2012) categorize 21st-
century skills under three headings (learning and innovation skills, digital literacy skills, and life and

career skills), with different skills falling under each.

Today, countries need more people with 21s-century skills. Therefore, they have been revising
curricula to help students develop those skills. The Turkish Ministry of National Education (MoNE,
2018), revised the science curriculum and integrated science, engineering, and entrepreneurship
activities to encourage students to develop 21st-century skills. These activities aim to enable students
to identify everyday problems related to unit topics. Students must develop objects, tools, or systems

to solve these problems (Ozkan and Okur Akgay, 2021). Although entrepreneurship underpins 21°-
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century skills and practices, it is under the yoke of economic perspectives (Haara and Jenssen, 2016).
However, a well-planned curriculum can help students develop entrepreneurial skills (Abd Hamid,
2013). Science and technology are the keys to the progress and development of any nation. Laboratory
(lab) activities are critical in realizing this progress (Aydogdu and Ergin, 2008; Cepni, Ayas, Johnson
and Turgut, 1997). In particular, science lab activities, workshops, and in-school and out-of-school
activities help students develop entrepreneurial skills (Adeyemo, 2009). In other words, science lab
activities are essential components of science education. Therefore, we believe it is crucial to
determine preservice teachers' perceptions of science lab activities and the factors influencing their
entrepreneurial skills. By identifying these factors, we can remove the barriers that prevent preservice
teachers from developing those skills. The undergraduate classroom teaching curriculum in Tiirkiye
offers a course titled “Economics and Entrepreneurship” as an elective course [Institution of Higher
Education (IHE), 2019]. Primary school students are expected to carry out science, engineering, and
entrepreneurship activities throughout the year, depending on the guidelines at each level within the
science curriculum (MoNE, 2018). Classroom teachers are responsible for providing entrepreneurship
education. Therefore, undergraduate curricula should associate entrepreneurship activities with fields
other than economics. Given that entrepreneurship in undergraduate curricula is only associated with
economics and that science, engineering, and entrepreneurship activities are intensively included in
science education programs, it is important to identify the level of entrepreneurship in undergraduate

labs and determine the relationship between the factors that influence it.

This section addressed perceptions of science lab activities, science lab entrepreneurial skills,

science lab anxiety, and science lab self-efficacy.
Perceptions of Science Lab Activities

The science course is one of the most challenging courses for students to perceive and learn
due to the topics and structure of the course, which include abstract concepts. In this regard, science
labs are the foundation of science education because they provide meaningful and lasting learning by
making abstract topics concrete and allowing students to put theory into practice. For effective science
education, labs provide an appropriate environment for students to discover knowledge, concretize
theoretical knowledge, and establish relationships between theoretical subjects and everyday life by
working in groups or individually (Cepni and Ayvaci, 2011). Students' perceptions of science labs play
an essential role in effective science education because learning occurs when students construct new
information by creating new rules in their minds within the framework of predetermined rules.
Constructivist learning is based on the premise that one derives meaning from information rather than
being a direct recipient (Sasan, 2002). According to Simsek (2004), students' perceptions, prejudices,

beliefs, and worldviews determine how they construct knowledge. Therefore, students' perceptions of
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science labs play a crucial role in determining the effectiveness of social, psychological, and

psychomotor activities and realizing meaningful and lasting learning.
Science Lab Entrepreneurial Skills

Although entrepreneurship is perceived as a concept related to economics, experts have
begun to see it as a competency that should be included in primary and secondary school curricula
since the beginning of the 21st century (Ucar, 2020). From an educational perspective,
entrepreneurship is a competency that enables individuals to transform their ideas into action, makes
them aware of their domestic, work, and social conditions, and forms the basis for the unique
knowledge and skills they need (MoNE, 2018). The first curriculum to address the concept of
"entrepreneurship" in Tiirkiye is the 2013 Science Curriculum under the title "Life Skills" (MoNE,
2013). The 2018 Science Curriculum includes entrepreneurial skills and activities at all grade levels
(MoNE, 2018). Countries that aim to help students develop entrepreneurial skills often integrate
entrepreneurship-related outcomes into science, mathematics, and technology courses (European
Commission, 2016). The objectives of science education emphasize the need to strengthen the links
between science, entrepreneurship, innovation, and creativity in all educational institutions and at all
levels (European Commission, 2015). Therefore, "developing scientific career awareness and
entrepreneurial skills" is a specific objective of the science curriculum. Accordingly, students with
entrepreneurial skills make life more valuable and contribute to the development of material culture
and economy (MoNE, 2018). Entrepreneurship education requires activities that support students'
interactive learning and enable reflective thinking, collaborative learning, problem-based learning,
teamwork, and peer and group work (Seikkula-Leino, 2011). Teachers transform students into
entrepreneurial individuals. Therefore, faculties of education should provide educational programs
that help students develop entrepreneurial skills and include more laboratory activities that support
entrepreneurship, especially in science education (Cakir, 2016). In this context, it is important to
determine how many life skills are included in science education through lab activities that allow
students to work in groups. Within the framework of the science curriculum, experimental lab
activities should provide students with flexibility and help them develop creative thinking and
entrepreneurial skills (Celik, Giirpinar, Baser and Erdogan, 2015). Therefore, it is crucial to identify the
physical and psychological factors that may prevent or contribute to the development of
entrepreneurial individuals for science lab activities. Considering the importance of science labs in
science education, we believe that our results will contribute to the literature in terms of determining
the relationship between pre-service classroom teachers' science lab entrepreneurial skills and the

factors affecting them.
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Anxiety about Science Lab Activities

The importance and necessity of science laboratories in science education are constantly
emphasized. Science labs help students learn scientific concepts (by observing, doing, or
experimenting firsthand) (Pekdag, Azizoglu and Girgin, 2018), construct scientific knowledge,
develop basic scientific thinking skills, understand the nature of science (Hofstein and Lunetta, 2003),
and transform abstract concepts into concrete representations (Hofstein, Levi-Nahum and Shore,
2001). Science labs provide students with an environment quite different from the classroom
environment to which they are accustomed for several reasons. First, labs have a unique atmosphere.
Second, they have a variety of interesting tools and materials. Third, students are allowed to wear
aprons in labs (Usakli and Akpmar, 2015). These conditions, as well as affective factors, have a
significant impact on student performance in science labs. These factors include students' perceptions
of learning topics and situations, anxiety, self-efficacy, attitudes, value judgments, personal
characteristics, and motivation (Yiicel, 2014). Anxiety is a feeling of tension caused by the thought that
something terrible will happen (Turkish Language Association (TLA), 2022). In other words, anxiety is
a complex feeling that a situation or event that is likely to occur is inevitable, dangerous, or upsetting
(Yilmaz, Dursun, Giingor Giizeler and Pektas, 2014). In its simplest form, science anxiety is anxiety
about learning science (Azizoglu and Uzuntiryaki, 2006). Students experience science anxiety for
several reasons. First, they have negative experiences in science classrooms. Second, their teachers are
too concerned about science. Third, they lack role models. Fourth, they believe they cannot solve
science problems and will fail science exams (Mallow et al., 2010). We should identify not only science
anxiety but also lab anxiety because lab activities complete science education (Unal and Kilig, 2016).
According to Usakli and Akpmar (2015), students experience fear, discomfort, reluctance, and
performance anxiety that lead to lab anxiety because they must conduct experiments with various
decomposing and flammable substances or animals (frogs, snakes, etc.) in front of other students and
lab assistants. To help students control their fear and anxiety during lab activities, we should help
them develop self-efficacy because it will change their attitudes in a positive way (Alkan and Erdem,
2013). In this context, it is thought that the results of the study are important in terms of determining
the anxiety of pre-service clasroom teachers towards science laboratory, revealing the relationship

between science laboratory self-efficacy and entrepreneurship and will shed light on future studies.
Self-Efficacy in Using Science Labs

Self-efficacy also affects student performance in science labs. Self-efficacy is defined as
students' beliefs about their ability to successfully perform academic tasks (Pajares, 1996). Self-efficacy,
anxiety, and attitude are critical to high academic achievement. However, they also affect how
interested students are in courses and whether they like them enough to attend them (Yiicel, 2014).

Research shows that self-efficacy positively affects academic performance (Honicke and Broadbent,
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2016). People with high self-efficacy take responsibility instead of avoiding challenging tasks
(Niemivirta and Tapola, 2007) and are highly motivated to learn throughout life (Sedlan-Konig, 2016).
Self-efficacy also influences entrepreneurial skills (Celik-Agirman and Naktiyok, 2018). Preservice
teachers are expected to develop self-efficacy in lab use through practice and lab courses they take
during their undergraduate years (Kizkapan and Saylan-Kirmizigiil, 2021). However, some students
cannot perform effectively and efficiently in labs for various reasons. First, their teachers have low
self-efficacy in lab use (Ekici, 2009). Second, the teacher-student ratio is too high (Cheung, 2008).
Third, students experience lab anxiety (Clemons, Fouché, Rummey, Lopez and Spagnoli, 2019).
Fourth, students view labs negatively (Arik and Benli-Ozdemir, 2016). Tanel (2019) argues that
students need to develop self-efficacies because it will help them experience less science anxiety,

encourage them to participate more in class, and improve science education.

Self-efficacy predicts job performance. Therefore, it can also predict students' performance
during entrepreneurial processes (Cetin, 2011). In other words, self-efficacy activates entrepreneurial
tendency (Celik-Agirman and Naktiyok, 2018 In this context, revealing the relationship between
laboratory entrepreneurship and self-efficacy in the development of pre-service classroom teachers'
entrepreneurial skills will guide future studies and the results of the research will make important

contributions to the literature.
Research Objective and Importance

In recent years, researchers have focused on entrepreneurship for several reasons. First,
countries have recently introduced entrepreneurship into their curricula. Second, experts have
recently recognized the importance of entrepreneurship in education. Third, not many entrepreneurial
activities are integrated into educational programs (Cakir, 2016). Most researchers have focused on
students' entrepreneurial tendencies toward science, their science or science lab anxiety, attitudes, and
self-efficacy (Barut, 2020; Baysal and Mutlu, 2019; Deveci, 2018b; Penn and Mavuru, 2020; Tanel, 2019;
Vurgun and Bektas, 2019). Research shows that anxiety can affect students' entrepreneurial skills and
that teachers with high self-efficacy can transform students into individuals with entrepreneurial skills
(Celik, Giirpinar, Baser and Erdogan, 2015). Research also shows that entrepreneurship education
helps students develop self-efficacy and entrepreneurial skills (Basu and Virick, 2008; Wilson, Kickul
and Marlino, 2007). Researchers have investigated the relationship between entrepreneurship and self-
efficacy, entrepreneurship and anxiety, and anxiety and self-efficacy (Avunduk, 2021; Kahyaoglu,
Birel and Yetisir, 2019; Nart and Yildirim, 2021; Yiicel, 2014). However, this is the first study to
investigate the relationship between preservice classroom teachers' lab anxiety and their self-efficacy
in lab use, which is believed to predict their science lab entrepreneurial skills. Researchers have also
suggested the need to study the relationship between anxiety, attitude, self-efficacy, and

entrepreneurial skills (Ortaakarsu and Can, 2019; Yagar, Dokme and Coskun, 2020). Therefore, we
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believe that we should uncover students' perceptions of science labs and determine the role of the
relationship or effect between science lab entrepreneurship tendency and self-efficacy and anxiety. We
believe our findings will contribute to the literature. Therefore, this study aimed to determine (1) how
preservice classroom teachers perceive science labs and (2) how much science lab anxiety and self-

efficacy in lab use predict entrepreneurial lab skills. The following are the research questions:

1. What level of science lab entrepreneurship do preservice classroom teachers have?
What level of science lab anxiety do preservice classroom teachers have?

What level of science lab self-efficacy do preservice classroom teachers have?

-~ LN

Is there a relationship between science lab entrepreneurship, science lab anxiety, and
science lab self-efficacy?

5. Do preservice classroom teachers’ science lab anxiety and science lab self-efficacy predict
their science lab entrepreneurial skills?

6. How do preservice classroom teachers perceive science labs?
Method
Research Design

This study used a convergent parallel design to examine the relationship between preservice
teachers' science lab entrepreneurship skills, science lab anxiety, and science lab self-efficacy.
Researchers use convergent parallel designs to simultaneously collect quantitative and qualitative
data because both methods are equally important. In a convergent parallel design, quantitative and
qualitative data are analyzed separately, but findings are combined during interpretation (Creswell
and Plano Clark, 2015). Therefore, a correlation research design was used in this study to analyze the
quantitative data. Correlational research is a quantitative research design that examines the
relationship between variables without intervening in them (Johnson and Christensen, 2014). When
there are two or more predictor variables, a multifactor predictive correlation design is used
(Biiyiikoztiirk et al., 2018). In the present study, science lab anxiety and self-efficacy were predictor
variables, while science lab entrepreneurial skills were predictor variables. In the qualitative stage,
phenomenology was used. Phenomenological research uncovers the common meaning of individuals'
experiences of a phenomenon or concept and focuses on identifying common features (Creswell,
2021). The main goal of phenomenological research is to reduce personal experiences of a
phenomenon to a universal explanation (van Manen, 1990). The phenomenon in this study was the

science lab. The purpose was to determine preservice teachers' perceptions of the science labs.
Study Group

The sample consists of 21 male (49%) and 22 female (51%) total 43 preservice teachers
studying in the 2" year in the classroom education department of the faculty of education of a state

university in the 2021-2022 academic year. Participants were recruited using purposive criterion
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sampling, which is used when the units of observation consist of events, people, situations, or objects
with certain characteristics. Units that meet certain criteria determined for the sample are included in
the sample (Biiyiikoztiirk et al., 2018). The inclusion criteria were (1) being a student of the
Department of Classroom Education and (2) taking the course "Science Lab." The sample of the
quantitative phase consisted of 43 participants, while the sample of the qualitative phase consisted of
17 participants (10 females and seven males). Twenty-six students declined to participate in the
qualitative phase because they could not draw mind maps, had no free time during the data collection

period, or did not want to participate.
Data Collection Tools

The data were collected using Science Lab Mind Maps, the Science Laboratory
Entrepreneurship Scale (SLES), the Science Laboratory Anxiety Scale (SLAS), and the Science
Laboratory Use Self-Efficacy Scale (SLUSES).

Science Lab Mind Maps

Mind maps were used to determine participants' perceptions of science labs. Mind maps allow
people to summarize their thoughts and establish relationships by detailing their thoughts about an
idea (Tokcan, 2015). Many researchers have used mind maps as a qualitative data collection tool to
uncover people's thoughts, attitudes, or knowledge about a topic (Giindiiz and Aktepe, 2017; Mete,
2022; Uzun, Kaya and Coskun, 2022). First, the researchers informed all the participants about mind
maps, what they are, what they are used for, and how they are drawn. Then they gave them 40

minutes to draw mind maps for science labs.
Science Laboratory Entrepreneurship Scale (SLES)

The Science Laboratory Entrepreneurship Scale (SLES) was developed by Celik, Bacanak, and
Cakar (2015) to determine preservice teachers’ science lab entrepreneurial skills. The instrument
consists of 28 items rated on a five-point Likert-type scale. The total score ranges from 28 to 140. The
instrument has four subscales: communication-self-confidence (nine items), creativity (nine items),
risk-taking (six items), and need for achievement (four items). The scale has a Kaiser-Meyer-Olkin
(KMO) of 910, for which Bartlett's test of sphericity was 2896.236 (p=.000). These values explain
52.136% of the total variance. The scale has a Cronbach’s alpha (o) of .924.

Science Laboratory Anxiety Scale (SLAS)

The Science Laboratory Anxiety Scale (SLAS) was developed by Usakli and Akpinar (2015) to
determine the level of anxiety experienced by preservice teachers during science lab activities. The
instrument consists of 24 items rated on a five-point Likert-type scale. The instrument has five

subscales: emotional (eight items), success (four items), the usage of materials (five items), evaluation
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(four items), and the usage of chemical substances (three items). The total scale has a Cronbach’s alpha

of .89, while the subscales have Cronbach’s alpha values of .76 to .92.
Science Laboratory Use Self-Efficacy Scale (SLUSES)

The Science Laboratory Use Self-Efficacy Scale (SLUSES) was developed by Kizkapan and
Saylan-Kirmizigiil (2021) to determine preservice teachers’ self-efficacy in using science labs. The
instrument consists of 27 items rated on a five-point Likert-type scale. The instrument has four
subscales: “self-efficacy in using physical environment and equipment in the science laboratory,”

o

“self-efficacy in applying the scientific process skills,” “self-efficacy in working independently in the
science laboratory,” and “self-efficacy in crisis management in the science laboratory.” The total scale

has a Cronbach’s alpha of .85, while the subscales have Cronbach’s alpha values of .59 to .78.
Data Collection and Analysis

The data were collected face-to-face at different times to ensure validity and reliability per the

research purpose.

The quantitative data were analyzed using descriptive and inferential statistical analysis.
Arithmetic mean, standard deviation, and minimum and maximum values were used for descriptive
variables. Pearson's product-moment correlation coefficient was used to determine the relationship
between variables. Lastly, multiple regression analysis was performed to determine how much science

lab anxiety and self-efficacy predicted science lab entrepreneurial skills.

The qualitative data were analyzed using content analysis. According to Hsieh and Shannon
(2005), content analysis systematically groups and interprets qualitative data through codes and
themes. The researcher and an expert examined the qualitative data separately. First, they developed
codes. Then they developed categories and themes. The researcher and the expert compared the
codes. They discussed the codes on which they disagreed until they reached a consensus. For
example, the code "helmet" was initially included in the theme "laboratory materials," but as a result of
the comparison, it was included in the category "laboratory safety." In this way, they ensured the

reliability of the qualitative data analysis.
Ethical Considerations

In this study, all the rules specified in the "Directive on Scientific Research and Publication

Ethics of Higher Education Institutions" were complied with.
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Scientific Research and Publication Ethics Committee
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Results
This section addressed the multiple linear regression assumptions and findings.
Findings on Assumptions of Multiple Linear Regression Analysis

Several assumptions must be met before multiple regression analyses can be performed. First,
the variables should be normally distributed with at least one interval scale. Second, there should be a
linear relationship between each predictor variable and the predicted variable. Third, there should not
be a high degree of correlation between the predictor variables (no autocorrelation). Fourth, there
should be a significant relationship between the predictor variables and the predicted variable (Can,

2017).

Normality was tested based on kurtosis and skewness values to check whether the data met

the first assumption. Table 1 shows the descriptive statistics and kurtosis and skewness values.fetik

Table 1. Descriptive statistics and normality test results

Variables N Minimum Maximum  Arithmetic Standard Skewness Kurtosis
Mean Deviation

Entrepreneurship 43 89.00 135.00 110.97 11.90 -.042 -772

Anxiety 43 36.00 86.00 59.79 11.78 .336 .066

Self-efficacy 43 53.00 128.00 98.83 17.26 -.482 .364

The Kurtosis and Skewness values ranged from -.772 to -.364. For the normality assumption,
Kurtosis and Skewness values should range from -1.5 to +1.5 (Tabachnick and Fidell, 2018). Table 1

also summarizes the other descriptive statistics related to the normality distribution of the variables.

Second, the researchers tested whether there was a linear relationship between each predictor
variable and the predicted variable. The simplest way to test this assumption is to look at the variance
inflation factor (VIF) and tolerance values. VIF values less than ten and Tolerance values greater than
0.2, in other words, a deviation from zero, indicate a linear relationship (Field, 2005; Pallant, 2016). In
the present study, the VIF was 0.81 (< 10), and the tolerance value was 1.235 (tolerance > 0.2). These

results indicated that the second multiple linear regression analysis assumption was met.

Third, the researchers checked whether the predictor variables had a high degree of
correlation. Durbin Watson's coefficient is often examined to determine whether there is
autocorrelation. A Durbin Watson's coefficient in the range of 1.5 to 2.5 indicates no autocorrelation
(Orhun and Merig, 2022). In the present study, Durbin Watson's coefficient was 1.852, indicating no

autocorrelation.

Fourth, the researchers tested whether there was a significant relationship between the
predictor variables and the predicted variable. The results showed that the p-values for the
relationship between the predictor and predicted variables were less than .05, indicating a significant

relationship between the predictor variables and the predicted variable. Therefore, the fourth
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assumption was met. Multiple linear regression analysis was performed after all assumptions were

met.
Multiple Linear Regression Analysis Results

The data collection tools were administered to determine what level of science lab
entrepreneurship, science lab anxiety, and science lab self-efficacy participants had. The following

scales were used to assess the arithmetic means (Mirici and Pirpiroglu, 2016);

(4.20-5.00) very high,
(3.40-4.19) high,

(1.80-2.59) low

AN N NN

)
)
(2.60-3.39) moderate,
)
)

(1.00-1.79) very low.

The SLES had an arithmetic mean of 3.49. The arithmetic mean of the total score was 110.97.
The SLAS had an arithmetic mean of 2.66. The arithmetic mean of the total score was 59.79. The

SLUSES had an arithmetic mean of 3.96. The arithmetic mean of the total score was 98.83.

Pearson’s product-moment correlation coefficients were used to determine the relationship
between scale scores. The following scale was used to assess the level of correlations (Akgiil and

Cevik, 2003);

r=0 no correlation,

0 <r<0.25 very weak positive correlation,
0.26 < r <0.49 weak positive correlation,
0.50 £ r £0.69 moderate positive correlation,
0.70 £ r<0.89 high positive correlation,

0.90< r <1 very high positive correlation

A N N N N N

r=1 full correlation
(-) indicates negative correlations. Table 2 shows the results.

Table 2. Correlations

Variables Entrepreneurship Anxiety Self-efficacy
Entrepreneurship 1 -.35%* .66*
Anxiety -.35%* 1 -.43%
Self-efficacy .66* -.43 1

*Significant at p<.01. ** Significant at p<.05.
There was a moderate positive correlation between SLES and SLUSES scores (r = .66; p <0.01).
A weak negative correlation existed between SLES and SLAS scores (r = -.35; p < 0.05). A weak

negative correlation existed between SLAS and SLUSES scores (r =-.43; p < 0.01). These results
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indicated that pre-service teachers’ science lab entrepreneurial skills were positively correlated with

their self-efficacy and negatively correlated with their science lab anxiety.

Multiple linear regression analysis was performed afterward. Table 3 shows the results.

Table 3. Multiple linear regression analysis model table

Model R

Change Statistics

AF df:

df2

1 .66

16.19 2

40

In the Table 3 the model is found significant (F40=16.19 and p< .001). Participants” science lab

anxiety and science lab use self-efficacy explained 44% of the total variance of science lab

entrepreneurial skills (R?=.44). Moreover, the model explained 42% of the total variance of science lab

entrepreneurial skills (AR?>= .42). In other words, science lab anxiety and science lab use self-efficacy

significantly contributed to the explanation of science lab entrepreneurial skills (dependent variable).

Table 4 shows the coefficients that explain the dependent variable.

Table 4. Multiple linear regression analysis

Variables

t p %95 CI

(Constant)
Anxiety
Self-efficacy

5.06 .000 [43.51,
-.58 565 [-.34,
4.84 000 [1.54,

101.37]
19]
2.15]

S.E: Standard Error, CI: Confidence Interval

Participants’

science lab use self-efficacy

significantly predicted their

science lab

entrepreneurial skills (3= .63; p<.001). However, their anxiety did not significantly predict their science

lab entrepreneurial skills (= -.07; p>.001).

Findings on Mind Maps

Participants” perceptions of science labs were analyzed using mind maps. Table 5 shows the

themes, categories, and codes.

Table 5. Mind maps

Theme

Code

Frequency

Lab materials

Glass materials

Test tube
Volumetric flask
Ampoule

Beaker
Magnifying glass
Erlenmeyer flask
Funnel
Separating funnel
Beaker
Stactometer

Jar

Tape Measure
Petri dish

Pipette

13

—_ R R R = = = NN W R R
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Cooler

—_ =

Bottle glass

Microscope
Thermometer
Tool

Devices Ampermeter
Dynamometer
Heating Tool

el e B )

Voltmeter

Spirits furnace
Copper wire
Ruler

Key

. Receptacle
Equipment Scissors
Spatula
Syringe
Battery

=R = = = = = NN

Pens

Flammable material

Acid-Base

Chemical substance
Chemical substances Spirits

DNA model

Abrasive

== NN DN DN W

Volatile substance
Models DNA Model 1

Cell

Red blood cell
Plants
Photosynthesis
Microbe
Respiration

Biology

— o Rl N

Heat
Electricity
. . Formula
Science topics L
Electric circuit
Temperature
Expansion
Physics Weight
Current
Shrinkage
Speed
Light
Beam

e e e e T i I NG ) e N ee)

Force
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Nature of science

Chemistry

Stages of the Scientific
Process

Science disciplines

Mass
Mechanical
Optics
Brightness
Density
Time

Gas

Liquid

Solid

Article

Atom
Reaction
Litmus paper
Neutron
Concentration
Evaporation
Body
Dissolution
Balance

State change
Melting
Electron
Element

Ton

Periodic table
Proton
Sublimation

Experiment
Hypothesis
Variable
Dependent variable
Independent variable
Report

Control variable
Observation
Graphics

Data analysis
Conclusion

Thesis

Research ethics
Group

Control Group
Literature

Problem statement
Application

Data

Data Table

Biology
Physics

= R R R R R R R = = = NN NN WW W W o O e

—_ =
_ W

el e el e e et ) B CS I "N Nt SN 6 ) B e ) e I e o JNe}

N
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Chemistry 1

Theory

Science
Key concepts Law

Theory

— =N W

Inquiry

Security
Glove
Apron
Glasses
Mask
Hard hat
Rules
Help

Lab safety

el e R S B, e N

Danger
Fire
Explosion
Radiation
Lab challenges Harmful substances

Caution

Shredding

Work accident
Total 331

— NN W Wk &N

Participants” perceptions of science labs were grouped under three themes: “lab materials,”
“science topics,” and “nature of science.” Under these themes, there were different categories and
codes. There were also two independent categories: “lab safety” and “lab challenges.” Participants

generated 132 words for the concept of “science labs.” In total, they generated 331 words.

voou

The theme “lab materials” consisted of the categories “glass materials,” “equipment,”

“devices,” and “chemical substances.” The most repeated codes under the theme “lab materials” were

i

“test tube (f=13),” “microscope (f=6),” “volumetric flask (f=6),” “thermometer (f=4),” “ampoule (f=4),”

7o

and “beaker (f=4).” The theme “science topics” consisted of the categories “biology,” “physics,” and

"on

“chemistry”. The most repeated codes under the theme “science topics” were "heat (f=8)," "electricity
(f=6)," "formula (f=5)," "gas (f=8)," and "liquid (f=8)." The theme “nature of science” consisted of the
categories “stages of the scientific process,” "key concepts,” and "science disciplines." The most
repeated codes under the theme "nature of science” were "experiment (f=3)," "hypothesis (f=11),"

"variable (f=9)," "dependent variable (f=8)," "independent variable (f=8),
(ft=6)."

report (f=6)," and "theory

"non

The most repeated codes under the category “lab safety” were "safety (f=6)," "gloves (f=5),"
"apron (f=5)," "goggles (f=4)," and "mask (f=4)." The most repeated codes under the category “lab

challenges” were "danger (f=7)," "fire (f=4)," and "explosion (f=4)."
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Most participants made drawings of the words they wrote for the concept of “science labs.”

Figures 1, 2, 3, and 4 show some mind maps.

Figure 1. Mind maps

Figure 2. Mind maps

Figure 3. Mind maps
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Figure 4. Mind maps

Conclusion and Discussion

This paper had two objectives: investigating preservice classroom teachers’ perceptions of
science labs and determining how much science lab anxiety and science lab use self-efficacy predict

their science lab entrepreneurial skills. This section addressed the findings.

Our participants had an arithmetic mean SLES score of 3.49, indicating a high scientific
laboratory entrepreneurship level. Family, environmental, educational, and physical characteristics, as
well as psychological, sociological, and economic factors influence the way students display
entrepreneurial tendencies and develop entrepreneurial personalities (Arslan, 2002; Irmis and
Barutcu, 2012). Pan and Akay (2015) found that preservice teachers had a high level of
entrepreneurship. Therefore, they concluded that entrepreneurship education should be provided to
students to help them have a high level of entrepreneurship or raise it to a higher level. Most
researchers have focused on the entrepreneurship skills of preservice teachers or middle school
students or examined the effects of different methods on entrepreneurship skills. These researchers
have reported high levels of entrepreneurship (Avci, Celik and Bayram, 2022; Aydin and Oner, 2016;
Anagiin and Atalay, 2017; Cakir, 2016; Deveci, 2018a; Kalik and Kirindi, 2022; Ortaakarsu and Can,
2019). Our findings will contribute to the literature as they address the variables influencing

preservice teachers' science laboratory entrepreneurship skills.

Our participants had an arithmetic mean SLAS score of 2.66, indicating moderate science lab
anxiety. Their perceptions of science labs may influence this finding. The qualitative findings showed
that participants did not use positive (liking the lab, being interested in the lab, etc.) or negative (being
scared, afraid, etc.) affective perception expressions, which may explain their moderate levels of
science lab anxiety. In addition, our results may be because preservice teachers are not interested in
science courses and do not have sufficient knowledge of science subjects. Asal and Turan (20-21)

reported that preservice classroom teachers have anxiety related to science teaching due to content
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knowledge and curriculum. Our participants had science lab anxiety related to affective, success,
evaluation, use of chemical substances, and use of materials. Science lab anxiety prevents effective
science teaching (Unal and Kilig, 2016). Students still experience science lab anxiety when they enter
the professional world. Kazan (2021) stated that teachers experience anxiety in teaching science labs,
such as content knowledge, classroom management, and communication. Schools should encourage

all students to participate in lab activities so that they experience less science lab anxiety.

Our participants had an arithmetic mean SLUSES score of 3.96, indicating high self-efficacy in
science lab use. Cinar and Demirci (2015) concluded that teachers and preservice teachers considered
themselves competent in lab use. Altungeki¢, Yaman, and Koray (2005) found that preservice science
teachers considered themselves more competent in science teaching than preservice classroom
teachers. This is because preservice science teachers take more science courses than preservice
classroom teachers and believe they will become science teachers. Kilig, Keles, and Uzun (2015) found
that laboratory activities increased teachers' self-efficacy in laboratory use. That self-efficacy increased
when they were allowed to recognize and use laboratory tools and equipment. Studies emphasize that
self-efficacy is an essential psychological variable that should be primarily addressed (Yaman, Koray,
and Altuncgekig, 2004). Self-efficacy affects anxiety, attitudes, academic performance, and motivation.
More research is needed to determine the relationship between self-efficacy and these and similar
variables (Seger, 2014). This study addressed anxiety and self-efficacy together. Therefore, the results

will make significant contributions to the literature.

This study examined the relationship between preservice teachers' science laboratory
entrepreneurship skills and anxiety and self-efficacy. The results showed a moderate positive
correlation between SLES and SLUSES scores. In other words, preservice classroom teachers with
higher self-efficacy have higher science lab entrepreneurship skills. Ergun Ozler, Giderler, and Baran
(2017) reported a positive correlation between self-efficacy and entrepreneurship. In other words, they
stated that students with high self-efficacy strive to become entrepreneurs. Our result is also related to
this. Research shows that individuals with high levels of self-efficacy also have high levels of
entrepreneurial skills (Chelariu, Brashear, Osmonbekov and Zait, 2008; Wilson et al., 2007; Zhao,
Seibert and Hills, 2005). Malebana and Swanepoel (2014) found that students who received
entrepreneurship education had high entrepreneurial self-efficacy, and entrepreneurial students had
higher levels of entrepreneurial self-efficacy than non-entrepreneurial students. Experiences are a
fundamental factor influencing self-efficacy. Positive experiences promote self-efficacy (Arseven,
2016). Students who engage in laboratory activities and use laboratory materials are more likely to
develop self-efficacy in laboratory use. Therefore, it can be said that lab entrepreneurship is positively
influenced by high self-efficacy in lab use. If students actively participate in lab activities, conduct
experiments themselves, solve problems, and learn by doing and experiencing, they will have higher

levels of lab entrepreneurship (Celik, Giirpinar, Baser and Erdogan, 2015).
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Our results showed a weak negative correlation between SLES and SLAS scores, suggesting
that preservice teachers with low levels of science lab anxiety have higher lab entrepreneurship skills.
Tuncer and Tanas (2022) also reported a weak negative correlation between anxiety and
entrepreneurship. Students experience lab anxiety because they do not know how to use lab materials
and must prepare before conducting experiments (Yurttas Kumlu, 2021). In this context, if anxiety and
worry are considered psychological factors that affect entrepreneurship, students' negative lab
experiences increase their anxiety levels, which leads to a decrease in lab entrepreneurship. In other
words, students with positive lab experiences are less likely to experience anxiety and more likely to

develop lab entrepreneurship skills.

Our results showed a weak negative correlation between SLAS and SLUSES scores,
suggesting that preservice teachers with lower levels of science lab anxiety had higher levels of science
lab use self-efficacy. Research also shows a weak negative correlation between preservice teachers'
science lab anxiety and science lab use self-efficacy (Yiicel, 2014). Some causes of lab anxiety are
methods, inability to express objectives, difficulty using lab materials, and lack of lab facilities (Oztas
and Ozay, 2004). When students frequently perform lab experiments and are familiar with lab

materials, they develop self-efficacy in using labs, which reduces lab anxiety.

Our results showed that science lab anxiety and self-efficacy explained 44% of the total
variance of science lab entrepreneurial skills. In addition, the model accounted for 42% of the total
variance of science lab entrepreneurial skills. In other words, anxiety and self-efficacy contributed to
the explanation of the total variance of the dependent variable. Self-efficacy contributed more to the
model than anxiety. In other words, science lab self-efficacy significantly predicted science lab
entrepreneurial skills. This finding is likely because preservice teachers consider themselves
competent in lab activities and believe they can conduct experiments, solve problems, and succeed in
labs. Lab anxiety, on the other hand, is not a significant predictor because students feel they will not

be successful (Karaman, 2020; Opateye, 2014).

Our participants had very objective and knowledgeable perceptions of science labs. They used
words and images related to basic laboratory materials, key scientific concepts, scientific process skills,
laboratory hazards, laboratory safety, and scientific disciplines related to science. Therefore, we can
say that the participants did not express their perceptions, feelings, thoughts, or attitudes about
science labs. This result may be because the sample consisted of preservice teachers because they
rarely encounter science courses and science lab activities during their preservice and in-service
education. They have objective and informational perceptions because they do not have enough
experience to develop perceptions in the affective dimension. Most students perceive labs as a source
of knowledge, a learning environment, and a symbol of production (Bag and Kiiciik, 2017; Ural and

Basaran-Ugur, 2018). Some students perceive labs as an environment of exploration, investigation, and
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tools and equipment (Cingil-Baris, 2020). Some students associate laboratory equipment with kitchen
utensils and laboratories with kitchens as they compare laboratory activities with food preparation
processes such as mixing, heating, pouring, weighing, etc. (Arik and Benli-Ozdemir, 2016; Ural and
Basaran-Ugur, 2018; Yiicel Cengiz, 2016). Teachers' perceptions, beliefs, and attitudes toward
laboratories influence their use of laboratories in teaching (Feyzioglu et al., 2011). Considering the
effects of lab experiences on cognitive, affective, and psychomotor learning, it can be said that
preservice teachers who do not have lab experiences during their undergraduate education avoid
using labs in their professional lives (Senler, Karisan and Bilican, 2017). This study will contribute to
the literature by presenting findings on the relationship between preservice teachers' perceptions of

labs, lab use self-efficacy, lab anxiety, and lab entrepreneurship.
Recommendations

Entrepreneurship is a 21st-century skill. Science lab entrepreneurship is one of the most
critical components of science education. Our findings will guide experts and encourage them to take
precautions to help preservice classroom teachers experience less science lab anxiety and develop
science lab entrepreneurship skills. Our results showed that although there was a significant
relationship between lab entrepreneurship and lab anxiety, the latter was not a predictor of the
former. Therefore, more qualitative research is needed to determine the factors that cause this result.
This study revealed preservice classroom teachers' perceptions of labs but did not examine the
relationship between their perceptions and lab entrepreneurship. Researchers should examine the
relationship between various variables (attitudes toward labs, perceptions, personal characteristics,
etc.) and lab entrepreneurship. Our sample consisted of preservice classroom teachers. Researchers
should recruit middle school students, preservice science teachers, or science teachers who interact
more with labs. Our participants had high levels of lab entrepreneurship and lab self-efficacy.
Researchers should recruit samples with relatively low levels of entrepreneurship and self-efficacy
and compare the results. Finally, universities should offer training programs to help students develop

entrepreneurial skills in science labs.
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