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The aim of the study is to develop a question development self-efficacy scale that measures
science teachers' high-level learning. The population of the research science teachers in
secondary schools are in the Ministry of National Education in Turkey. The sample of the
study consists of 518 science teachers who voluntarily participated among these teachers.
While creating the item pool of the scale, the literature was first reviewed. A trial form of the
scale consisting of 53 items was prepared. The item pool of the scale was presented to experts
from different fields. After the necessary corrections, the scale trial form was applied to
science teachers. At the end of the application, exploratory factor analysis, item-total
correlation analysis and independent samples t test were used to determine the construct
validity of the scale. According to the results of factor analysis; 23 items were removed from
the scale form. According to the result of the exploratory factor analysis, it was determined
that the scale consists of a single factor. By conducting a confirmatory factor analysis, it was
determined that the model formed was verified by the data. Cronbach's alpha reliability value
of the scale was calculated as 0.977. In addition, the stability of the scale was calculated by
performing a test-retest application. Considering the values made and calculated, it was
concluded that the scale is valid and reliable.
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Calismamin amaci, fen bilimleri 6gretmenlerinin tist diizey 6grenme diizeyini 6lgen soru
gelistirme Oz-yeterlik Olgegi gelistirmektir. Aragtirmanin evreni Tiirkiye'deki Milli Egitim
Bakanlig1 biinyesindeki ortaokullarda gorevli fen bilimleri Ogretmenleridir. Calismanin
orneklemini bu dgretmenler arasindan goniillii olarak katilan 518 fen bilimleri 6gretmeni
olusturmaktadir. Olgegin madde havuzu olusturulurken ilk olarak alanyazin taramasi
yapilmistir. 53 maddeden meydana gelen lgek deneme formu hazirlanmistir. Olgegin madde
havuzu, farkli alanlardan uzmanlarin goriisiine sunulmustur. Gerekli diizeltmelerden sonra
6lcek deneme formu fen bilimleri 6gretmenlerine uygulanmistir. Uygulama sonunda 6lgegin
yap: gegerligini belirlemek i¢in agimlayic1 faktor analizi, madde-toplam korelasyon analizi ve
bagimsiz 6rneklemler igin t testi yapilmustir. Faktor analizleri sonucuna gore; 23 madde 6lgek
formundan g¢ikartilmistir. Agimlayici faktdr analizi sonucuna gore Olgegin tek faktdrden
meydana geldigi belirlenmistir. Dogrulayici faktér analizi yapilarak olusan modelin veriler
tarafindan dogrulandig: tespit edilmistir. Olgegin Cronbach alfa giivenirlik degeri 0,977 olarak
hesaplanmustir. Ayrica dlgegin kararlilig test-tekrar test uygulamasi yapilarak hesaplanmustir.
Yapilan ve hesaplanan degerler goz dniinde bulunduruldugunda &lgegin gegerli ve giivenilir
oldugu sonucuna ulagilmustir.
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Giris

Gilintimiizdeki egitim yaklasimlar: bilgileri arastirmadan, sorgulamadan alip sadece tiiketen
bireyler yerine; arastiran, sorgulayan, bilgiye nasil ulasacagimi bilen, bilgiye ulasma ilkelerini
uygulayarak bilgiyi iireten ve bunu hem kendi yasantisina tatbik edip hem de insanligin kullanimina
sunabilen bireyler yetistirmeyi amaglamaktadir (Akpinar ve Aydin, 2010). Buna bagh olarak yeni egitim
yaklagimlarinda Ogrencilerin bilgileri ezberlemesi yerine bilgileri 6grenmeleri ve bu bilgileri
i¢sellestirmesi gerekmektedir. Bu durum Ogrencilerin {iist diizey Ogrenmelerini gerektirmektedir
(Doganay, 1997). Bloom Taksonomisi'ne gore bilissel alanda gerceklestirilen 6grenme alti basamakta
gerceklesir (Anderson ve digerleri, 2001). Bilgi, kavrama, uygulama alt diizey, analiz, sentez ve
degerlendirme iist diizey olarak ifade edilir (Sahinel, 2002). Ust diizey 6grenme ve diistinme birbirini
tamamlamaktadir. Alt diizeydeki 6grenme, 6nceki 6grenmeler ve akilda kalan bilgileri, formiilleri
tekrarlama olarak ifade edilirken, {ist diizey 6grenme, 6grencileri analiz etmeye, yorum yapmaya ve
bilgiyi harekete gecirme yeteneklerini gelistirmeye yonlendirir (Anderson ve Krathwohl, 2010).
Ogrencileri iist diizey 6grenmeye yoneltmek icin hazir bilgi vermek yerine, onlarn bilgiye ulasma
yollarina yoneltmek gerekir. Bu anlamda &grencilerin gergek yasam gorevleri ile &grenmelerini

saglamakta fayda vardir.

Alt ve iist diizey 0grenme en yaygin haliyle yenilenmis Bloom Taksonomisi'ne gore belirlenir.
Bu taksonomide alt diizey 6grenmeler, hatirlama, anlama ve uygulama basamaklarindan; {ist diizey
O0grenmeler ise ¢oziimleme, degerlendirme ve olusturma basamaklarindan olusmaktadir (Anderson ve
digerleri, 2001; Lewis ve Smith, 1993; Moon, 2004; Sahinel, 2002). Diisiinme becerileri 6grenme
becerilerinin bir gostergesidir. Birey hangi diisiinme basamagmndaysa ayni zamanda o 6grenme
basamagindadir (Giines, 2012). Cozlimleme basamag, biitiinsel bir bilgiyi ya da bir semay1, meydana
getiren parcalari, yine o biitiin ve semada bulundugu sekilde parcalarina ayirma islemidir. Bununla
birlikte ortaya atilan fikirler aras1 tutarlik ve gecerlik baglantilarinin da arastirilmasi bu basamagin
kapsamindadir. Degerlendirme basamagy, tiim durumlar: dikkate alarak bir yargiya varma siireci
olarak tarif edilebilir. Olusturma basamagi, Ozellikleri belirli iliski ve kurallar goéz oniinde
bulundurularak bir biitiin meydana getirme olarak tarif edilebilir. Fakat 6grencinin olusturdugu tiim
iriinler, bu kavrama karsilik gelmez (Bloom, Engelhart, Furst, Hill ve Krathwohl, 1956; Bloom,
Krathwohl ve Masia,1984; Krathwohl, Bloom ve Masia, 1964). Olusturmada yenilik, 6zgiinliik, bulus,
yaraticilik gibi durumlar vardir (Simpson, 1966; Sosniak, 1994; Sonmez, 1993). Bu diizeydeki
ogrenmelerin gergeklesip gerceklesmedigini belirlemek icin O6l¢me araglarinda kullanilan soru
maddelerinin ¢dziimleme, degerlendirme ve olusturma basamaginda olmasi énem tasimaktadir. Olgme
araglarint hazirlayan 6gretmenlerin iist diizey 0grenmelerin Olgiilecegi soru maddelerini hazirlama
konusunda 6z-yeterlige sahip olmasi1 gerekmektedir. Tiirkiye’de hali hazirda dogrudan iist diizey
ogrenmeleri 6l¢en soru yazimina yonelik bir ders yada egitim programi bulunmamaktadir. Ogretmen

adaylari lisans egitimleri boyunca sadece egitimde 6l¢gme ve degerlendirme dersi almaktadir. Bu ders
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programinin igeriginde ise dogrudan iist diizey 6grenmeleri 6lgen soru yazimina yonelik bir kazanim
yer almamaktadir(YOK,2021). Ogretmenlerin hizmetici egitim programlarinda {ist diizey bilissel
becerilerin Ol¢iilmesi ve soru hazirlama kursu yer almaktadir. Bu kursu alabilmek i¢in acik uglu soru
hazirlama 1-2 gseklinde iki kursu almak gerekmektedir(MEB,2021). Ogretmenlerin hizmet ici kurslari
yaygin kitleye ulasmasi ve ii¢ ayr1 kursu alma zorunlulugundan dolay1 bu kursa 6gretmenlerin erisimi
oldukga zordur. Ogretmenlerin iist diizey 6grenmeleri dlgmek igin hazirlayacag: sorularla ilgili 6z-
yeterlige sahip olup olmadigimnin belirlenmesi gerekir. Bu da ancak gecerlik ve giivenirlik ¢alismasi
yapilmis bir psikometrik 6l¢gme araci olan Olgeklerle saglanabilir. Alanyazin incelendiginde ise boyle

bir 6lgegin olmadig1 goriilmektedir.

Yukarida aciklanan {ist diizey Ogrenmelerin, ne kadar gerceklestiginin belirlenmesi
gerekmektedir. Ust diizey 6grenmelerin ne kadar gergeklestigini belirlemenin en etkili yollarindan biri
de iist diizey 6grenmeleri 6lgen sorularin gelistirilmesidir. Soru maddelerinde de sorunun bilissel
diizeyinin belirlendigi en yaygin haliyle Bloom Taksonomisi’dir (Anderson ve digerleri, 2001; Anderson
ve Krathwohl, 2010; Farr, 2010). Coziimleme basamagindaki bir soru maddesinde gerekli ve gereksiz
verileri ayirt etmeyi veya herhangi bir konu ile ilgili veriler arasinda hiyerarsi olusturma gibi konunun
ana hatlarini belirlemeyi 6l¢mek isteyen sorular yer almaktadir (Bloom, ve digerleri, 1956; Lewis ve
Smith,1993; Sosniak,1994). Degerlendirme basamagindaki soru maddeleri bir problemin ¢6ziimiinde
yapilan yanlislar1 denetlemeyi, problemin ¢oziimiinde birden fazla ¢6ziim yollarindan hangisinin daha
dogru olacagimni tespit etmeyi gerektiren kazanimlar1 6l¢gmeyi amaclayan soru maddeleridir (Bloom ve
digerleri, 1956; Moon, 2004; Sosniak,1994). Olusturma diizeyinde yer alan soru maddeleri, daha
onceden bilinmeyen bir ¢6ziim yontemi gelistirilmesi gereken ya da ¢dziimii i¢in yontemler olmakla
beraber bu yontemlere alternatif yontemler olusturabilme becerisini Olgen soru maddeleridir
(Ardahanli, 2018; Bloom ve digerleri, 1956; Farr, 2010; Sosniak, 1994). Coziimleme diizeyindeki
sorularda Ogrencinin smiflama, betimleme, gruplama, karsilastirma, ayirt etme, iliskilendirme,
acgiklama gibi becerileri yoklanmir. Degerlendirme diizeyindeki sorularda &grencinin akil ytirtitme,
Onerme, birlestirme, planlama, formtile etme, sonug ¢ikarma, sentezleme gibi beceriler yoklanir.
Olusturma diizeyindeki sorularda ise 6grencinin karar verme, yargilama, tercih etme, ispat etme gibi
becerileri yoklanir (Anderson ve digerleri, 2001; Anderson ve Krathwohl, 2010; Koray, Altuncekig, ve
Yaman, 2005).

Tirkiye’de Diinya’daki gelismelere paralel olarak 0Ogretim programlar: stiirekli
yenilenmektedir. 2018 yilinda yaymnlanan son fen bilimleri programinda iist biligssel becerilerin
Ogrenilmesine ve bunlara yonelik 6lgme ve degerlendirme faaliyetlerine vurgu yapilmaktadir (Milli
Egitim Bakanligi [MEB], 2018). Egitimde olgme degerlendirme, 6grencilerin kazanimlari edinme
diizeylerini belirleyerek; egitim siireclerinin kontrol edilmesinde ve iyilegtirilmesinde egitimcilere geri
doniit vermektedir. Olcme ve degerlendirme islemleri, 6l¢me araglarinda yer alan sorular sayesinde

gerceklestirilmektedir (Turgut ve Baykul, 2015). Olgme ve degerlendirme yaklagimi da egitim
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yaklasimlarmin degisimine bagli olarak degismektedir. Bu da sorularin niteliklerinin degismesine
neden olmaktadir. Son yillara kadar sinavlarda kullanilan sorular 6grencilerin bilgilerini hatirlama ve
tanumasini Olgerken; son yillarda hazirlanan uygulanan smavlardaki sorular 6grencilerin var olan
bilgilerini ¢oziimleme, degerlendirme ve olusturma diizeylerini dl¢gmeye yoneliktir (Dogan, 2019).
Gerek merkezi sinavlarda gerekse okullarda yapilan 6l¢me ve degerlendirme uygulamalarinda sorular:
O0gretmenler hazirlamaktadir. Bu noktada 6gretmenlerin soru yazma yeterliliklerinin ortaya konulmasi

egitimde 6l¢gme ve degerlendirme faaliyetlerinin saglikli yiiriitiilmesi agisindan 6nem kazanmaktadr.

Alanyazin incelendiginde Tiirkiye’deki fen bilimleri 6gretmen adaylarinin hatirlama, anlama
ve uygulama diizeyindeki O0grenmeleri Olgen soru yazmada yeterli iken; tist diizey Ogrenmeyi
gerektiren ¢ozlimleme, degerlendirme ve olusturma diizeyini 6lgen soru yazmada yetersiz oldugu
anlasilmaktadir (Koray, Altuncgeki¢, ve Yaman, 2005; Ozcan ve Akcan, 2010). Benzer durum aktif
gorevde olan fen bilimleri 6gretmenleri igin de gegerlidir. Gorevde olan fen bilimleri 6gretmenlerinin
de hazirladiklar: sorular daha ¢ok alt diizey 6grenme diizeyini 6lgen sorulardir (Akpinar ve Ergin, 2006;
Mutlu ve digerleri, 2003; Canstingti Koray ve Yaman, 2002; Dindar ve Demir, 2006; Ayvaci ve Sahin,
2009). Fen bilimleri 6gretmen adaylar1 ve 0gretmenlerin hazirladiklari sorularin diizeyini belirleyen
calismalar dokiiman incelenmesi sonucu belirlenmistir. Belirleme isleminde gecerlik ve giivenirlik
calismasi yapilan ya da uyarlanmis bir psikometrik ara¢ olan Olgek kullanilmamustir. Dokiiman
incelemeleri dogas: geregi gecerlik ve giivenirlik acisindan tarama desenlerine goére daha zayiftir
(Cansiz Aktas, 2019:127). Iste bu noktada 6gretmenlerin iist diizey 6grenmeleri dlgen soru hazirlama
0z-yeterlik diizeylerinin belirlenmesinde gecerlik ve giivenirlik ¢alismasi yapilmis Slgeklere ihtiyag

duyulmaktadir.

Oz-yeterlik, Bandura (1977) tarafindan gelistirilen sosyo bilissel kuramla ortaya cikmustir.
Bandura (1977) 6z-yeterlik kavramini kisinin bir isi belli seviyede basarmasina iliskin inanci seklinde
tanimlamustir. Diger taraftan 0z-yeterlik, herhangi bir isteki becerileri ortaya koymada gerekli olan
eylemin yapilmasi ya da organize edilmesi icin kisinin kendi yeteneklerine olan inancidir (Bandura,
uygulama kapasitesine yonelik 6gretmenin inanisidir (Park ve Oliver 2008). Oz-yeterlik kuramina gore,
yliksek 0z-yeterlik durumu, Ogrencilerinin gelisimi icin ugrasan daha kararli 6gretmenlerin
gostergesidir (Woolfolk, Winne, Perry ve Shapka, 2009). Oz yeterliligin iki temel bileseni vardir. Bunlar
daha 6nceki yasam deneyimlerine dayali bir eylemin {iriinleri ve karsilastig1 sorunlar1 ¢dzmede kendi

yeteneklerine olan inancidir (Bandura, 1997).

Dogrudan fen bilimleri 6gretmenlerine yonelik Tiirkiye’de, STEM goriis Olcegi (Giil Biger,
Uzoglu ve Bozdogan, 2018), ortadgretime gegis sistemi ile ilgili “fen bilimleri 6gretmeni goriis olgegi”
(Tagkin ve Aksoy, 2018), fen bilimleri 6gretmenlerinin laboratuvar ve 6gretim siirecine iliskin kayg:
Olcegi (Kahraman ve Polat, 2017), 6gretim programina gore goriis 6l¢egi (Temli Durmus ve Ok, 2014),

ilkogretim fen ve matematik 6gretmenleri i¢in 6l¢me ve degerlendirme yeterlilik 6lgegi (Yildirim Ekinci
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ve Koksal, 2011), kisisel mesleki gelisim 6lgegi ( Bilgin ve Balbag, 2016) gelistirildigi anlasilmistir. Diger
taraftan Dibiase ve Mcdonald (2015) gelistirdigi arastirma ve sorgulamaya dayali 6gretim hakkinda fen
bilimleri 6gretmenlerinin tutumlar: Ol¢eginin (A¢ikgdz, Ulugmar Sagir ve Ozan, 2018) tarafindan

uyarlandig: anlasilmistir.
Arastirmanin Amaci

Alanyazin incelemesi sonucu dogrudan fen bilimleri Ogretmenlerine yonelik bir 6lgek
gelistirme ¢alismasinin siirh sayida yapildigi anlasilmistir (Biger, Uzoglu ve Bozdogan,2018; Durmus
Bakioglu,2013; Taskin ve Aksoy,2018; Cevik,2017). Diger taraftan sadece fen bilimleri 6gretmenlerinin
Olcme ve degerlendirme ya da soru yazmalarma yonelik gelistirilmis bir Olcege alanyazinda
rastlanmamaistir. Bu ¢alisma ile fen bilimleri 6gretmenlerine yonelik 6lgme ve degerlendirme 6z-
yeterlikleri ile ilgili alanyazina 6l¢ek kazandirilacag: diisiiniilmektedir. Olgekler psikometrik Slgme
araglarindan olmasit nedeniyle gegerligi ve gilivenirligi c¢alisma grubunun &zellklerinden
etkilenmektedir (Biiyiikdztiirk,2012). Ogretmen adaylar ile gorevde olan dgretmenlerin dzyeterlik
algilarindaki farklilasmanin ¢ok fazla olacagi diisiincesinden dolay1 olgegin sadece fen bilim
ogretmenlerine yonelik olmas: arastirmacilar tarafindan uygun goriilmiistiir. Bu sayede fen bilimleri
Ogretmenlerine yonelik Olgek gelistirme c¢alismalarinin  sayisal ve gesitlilik bakimindan
zenginlestirilecegi diisiiniilmektedir. Bu amagla fen bilimleri 6gretmenlerinin {ist diizey soru gelistirme

0z-yeterliklerini belirmek icin dlgek gelistirme calismasi yapilmaistir.
Yontem

Bu calisma nicel kokenli, betimsel tarama modeli olarak tasarlanmis bir Olcek gelistirme
calismasidir. Betimsel tarama modeli ge¢misteki veya giiniimiizde hali hazirdaki bir durumu ayni
sekilde aciklamay1 hedefleyen bir arastirma yontemidir (Karasar, 2000). Bu ¢alismada fen bilimleri
Ogretmenlerinin iist diizey 6grenme diizeyini Olgen soru gelistirme 6z-yeterliklerini belirleyen 6lcek

gelistirilmek istendiginden ¢alismanin modeli tarama modelidir.
Orneklem/Calisma Grubu/Katilimcilar

Arastirmanin evreni Tiirkiye’deki Milli Egitim Bakanligi'na bagli ortaokullarda gorev yapan
fen bilimleri 6gretmenleridir. Calismanin rneklemini bu 6gretmenler arasindan goniillii olarak katilan
518 fen bilimleri 6gretmeni olusturmaktadir. 1. uygulamada 265, 2.uygulamada 227, Test Tekrar Test
uygulanasinda 26 olmak iizere toplam 518 fen bilimleri 6gretmenleri olugturmaktadir. Orneklemde yer

alan 0gretmenlerin bazi demografik 6zelliklerinin dagilimi Tablo 1’de sunulmustur.
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Tablo 1. Calisma grubunu olusturan 6gretmenlerin demografik ozelliklerinin betimsel dagilim

Test Tekrar
. 1.Uyeul 2.Uygul Genel Topl
Ozellikler ygtama ygtama Uygulamast cenet Toplam
f Y(%) f Y(%) f Y (%) f Y (%)

5 FErkek 121 4566 103 4537 16 61,50 240 46,33
2 Kadin 144 5434 124 5463 10 38,50 278 53,67
=
G Toplam 265 100,00 227 100,00 26 100,00 518 100,00

0-5 Y1l 52 19,62 38 16,74 0 0,00 90 17,37

6-10 Yil 82 30,94 76 33,48 6 23,10 164 31,66
- 11-15 Yil 59 22,26 53 23,35 9 34,60 121 23,36
S 1620 Y1l 31 11,70 22 9,69 4 15,40 57 11,00
2 21-25Yil 25 9,43 17 7,49 5 19,20 47 9,07

26 Y1l ve tizeri 16 6,05 21 9,25 2 7,70 39 753

Toplam 265 100,00 227 100,00 26 100,00 518 100,00
S On lisans 1 0,38 0 0,00 1 3,80 2 0,39
N Lisans 198 7472 181 79,74 18 69,20 397 76,64
@ Yiiksek lisans 61 23,01 39 17,18 6 23,10 106 20,46
£ Doktora 5 1,89 7 3,08 1 3,80 13 2,51
2 Toplam 265 100,00 227 100,00 26 100,00 518 100,00
= Corum 26 9,81 25 11,01 18 69,20 69 13,32
& Istanbul 22 8,30 27 11,89 0 0,00 49 9,46
8. Sivas 36 13,59 5 2,21 0 0,00 41 7,92
7 Amasya 21 7,92 13 5,73 3 11,50 37 7,14
5 Diger 160 60,38 157 69,16 5 19,30 322 62,16
© Toplam (68 Farkli il) 265 100,00 227 100,00 26 100,00 518 100,00

f:Frekans, Y:Yiizde

Tablo 1 incelendiginde; 6gretmenlerin cinsiyet bakimindan kadin 6gretmenlerin daha fazla
olmakla birlikte oransal anlamda ¢ok fazla farklilik olmadig1 anlagilmaktadir. Ogretmenlerin kidemi
agisindan calisma grubu degerlendirildiginde; en yiiksek oranin 6-10 yil arast kidemi olan
Ogretmenlerin (%31,66), en diisiik oranin ise 26 yil ve daha fazla kidemi olan 6gretmenlerin (%7,53)
oldugu anlagilmaktadir. Ogrenim diizeyi agisindan ise biiyiik ¢ogunlugunun lisans mezunu (%76,64)
oldugu anlasilmaktadir. Calisma grubunun gorev yaptigi sehirler agisindan degerlendirildiginde ise en
fazla katilimin sirasiyla Corum, Istanbul, Sivas ve Amasya illerinden oldugu anlagilmaktadir. Bununla

birlikte calisma grubunda toplam 68 farkli ilden fen bilimleri 6gretmeni yer almaktadir.
Veri Toplama Araclari/Veri Toplama Yontemleri / Madde Havuzunun Olusturulma Siireci

C)Igegin gelistirilmesi agsamasinda ilk olarak alanyazin taramasi yapilmistir. Bu gergevede fen
bilimleri 6gretmenlerinin 6l¢me degerlendirme durumlarini arastiran ¢alismalar incelenmistir. Bu
inceleme sonucu fen bilimleri 6gretmenlerinin iist diizey soru gelistirme Oz-yeterliginin ortaya
konulmas: ihtiyact oldugu belirlenmistir. Daha sonra o6z-yeterlik kavrami ile ilgili calismalar
incelenmistir. Boylece 6z-yeterlik kavraminin alanyazin alt yapisi belirlenmistir (Bandura,1977; Park ve
Oliver 2008; Woolfolk ve digerleri, 2009). Ust diizey 6grenme ve diisiinme kavramlari ve gdstergelerinin

nasil olusturulacagi alanyazin taramasi ile belirlenmistir (Anderson ve digerleri, 2001). Elde edilen

bilgilerden yola cikilarak iist diizey Ogrenmenin Bloom taksonomisinde yer alan biligsel siireg
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basamaklarindan ¢oziimleme, degerlendirme ve olusturma basamaklarindan olusmas: ve bu nedenle
arastirmacilar tarafindan {i¢ basamaktaki 6grenme kazanimlarini 6lgme 6z-yeterligine yonelik madde
havuzu olusturma calismasi baslamustir. ilk asamada 46 maddeden olusan madde havuzu
olusturulmustur. Madde havuzunda ¢6ziimleme basamagina yonelik 19,degerlendirme basamagina
yonelik 15 ve yaratma basamagina yonelik 12 madde yer almistir. Maddeler olusturulurken Bloom
Taksonomisi'ndeki ¢oziimleme, degerlendirme ve olusturma basamaklarinda yer alan sorularin
Ozellikleri arastirilmistir. Arastirmalar sonucunda bu ii¢ basamakta yer alan sorularin 6grencilerde
hangi beceri ve kazanimlari yokladig: belirlenmistir. Bu beceri ve kazanimlara ait siniflama, birlestirme,
yorumlama, iliskilendirme, ©onerme, degiskenleri belirleme, 6l¢me vb. anahtar kelimeler o6lcek
maddeleri i¢in {ist diizey 6grenmenin gostergesi olarak belirlenmistir. Bu ¢er¢evede madde havuzu
olusturulmustur. Olusturulan madde havuzu, fen bilimleri 6gretmenlerinin, maddelerde belirtilen 6z-
yeterlik diizeylerini belirlemek i¢in besli likert tipinde diizenlenmistir. Bu secenekler; kesinlikle
katilmiyorum(1), katilmiyorum(2), kararsizim(3), katiliyorum (4) ve kesinlikle katiliyorum (5) olarak
hazirlanmis ve derecelendirilmistir. ki fen egitimi uzmany, iki dil uzmani, bir egitim bilimleri uzmani
ve iki 6l¢gme-degerlendirme uzmaninin goriisiine sunularak goriiniis ve kapsam gegerliligi saglanmaya
calisilmistir. Uzman goriisii sonucunda 3 maddenin benzer 6zelligi 6lcen maddeler oldugu gerekgesiyle
Olcekten ¢ikarilmistir. Bir fen egitimi uzmaninin 6nerisi sonucunda Slgege 10 madde eklenmistir. Dil ve
olgme-degerlendirme uzmanlarinin goriisleri dogrultusunda gerekli degisiklikler yapilmis ve 53
maddelik dlcek pilot uygulamaya hazir hale getirilmistir. Olgegin pilot uygulamasi, 5 fen bilimleri
Ogretmeni ile yapilmistir. Pilot uygulamadaki 6gretmenler 6rneklemi yansitan grup olmasina dikkat
edildi ve pilot uygulamalarin sonuglari esas analize dahil edilmemistir. Ogretmenlerin uyarilari
dogrultusunda igerik ayn1 kalmakla birlikte dil ve anlam bilgisi bakimindan diizenleme yapilarak esas

uygulamaya hazir hale getirilmistir.
Verilerin Analizi

Istatistiki analizler kapsaminda &lgek igin elde edilen verilere dayanarak, dlgegin yapi
gecerligini incelemek uzere ilk olarak verilerin faktor analizine uygun olup olmadigini belirlemek igin,
KMO ve Bartlett test analizleri yapilmistir. Analiz sonucunda verilerin faktor analizine uygun olmas:
nedeniyle veriler iistiinde agimlayici faktor analizi (AFA) ile dogrulayici faktor analizi (DFA) yapilmis;
Olcek maddelerinin faktorlere dagilimi temel bilesenler analizi ile tespit edilmis; Varimax Dik
Dondiirme teknigi ile de faktor yiikleri belirlenmistir. AFA, gelistirilecek 6l¢me aracinin yapisi
hakkinda bilgi edinilmesini, ayn1 yapry1 6lgen degiskenleri olabildigince az sayida faktor ile agiklamay1
saglayan istatistiksel bir analiz tiirtidiir (Balci, 2013). Temel Bilesenler Analizi neticesinde, faktor yiik
degerleri 0,30’dan kiigiik olan maddelerin ve iki ya da daha fazla faktorden de yiik alip, aldig1 yik
degerleri arasinda 0,10 ve daha az fark olan maddelerin olgekten c¢ikarilmasi gerekmektedir
(Blyukoztirk, 2012). Bununla birlikte, faktor yiik degeri 0,40'1in altinda olup 6lgekten ¢ikarilmas: 6lgegin

glivenirliligini énemli oranda etkilemiyorsa; bu maddelerin de ¢ikarilmas: Olgegi daha gecerli ve
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giivenilir yapabilir. Olgek maddelerinin faktdr yiik degerlerinin 0,30’dan biiyiik olmasi, genel varyansin
ise tek faktorlii Olceklerde en az %30, ¢ok faktorlii Olceklerde ise en az %4011 agiklamasi, davranis
bilimleri agisindan yeterlidir (Kline, 1994; Scherer, Wiebe, Luther ve Adams, 1988). Faktor analizi
sonuglar1 degerlendirilirken esas Olgut faktor yukleridir (Gorsuch, 1983; Balci, 2013). Faktor yik
degerlerinin yiiksek olmasi, degiskenin ilgili faktdr altinda bulunabileceginin gostergesidir
(Buyukoztirk, 2012). Ayrica ¢ok faktorlii 6lgekler icin ortak faktdér varyansmin hesaplanmasi 6nemlidir
ve temel bilesenler analizi ile faktorlerin her bir degisken tizerinde neden olduklari ortak varyans olarak
ifade edilmektedir (Cokluk, Sekercioglu ve Biiyiikoztiirk, 2010). Ortak faktor varyansimin ise 0,50’den
biiyiik olmas1 beklenir (Erkus, 2016). Bu baglamda calismada ortak faktér varyans degeri 0,50’den,
faktor yiikii 0,40’dan kiigiik olan ve birden fazla faktore dagilip faktor yiikleri arasinda 0,10 ve daha az

fark olan maddeler uzman goriislerine de bagvurularak 6lgekten ¢ikarilmistir.

Agimlayia faktor analizi sonucunda ortaya c¢ikan oOlgek formu ilk uygulamanin calisma
grubundan farkli bir calisma grubuna uygulanip, elde edilen veriler veriler tizerinde dogrulayici faktor
analizi yapilmistir. Gozlenen ile ortiik degiskenler arasindaki iliskilerin birer hipotez olarak
degerlendirilip test edilmesi ilkesine dayanan analiz yontemi Dogrulayici Faktor Analizidir (Pohlmann,
2004). Dogrulayic faktor analizinde en ¢ok olabilirlik (maximum likelihood) teknigi kullanilmistir. En
¢ok olabilirlik (maximum likelihood) teknigi hem esnek hem de anlasilabiilirliginin kolay olmasi
nedeniyle tercih edilmistir. Dogrulayici faktor analizi ile olusan 6lgek modelinde gozlenen degerlerin

Tablo 2’de belirtilen araliklarda olmasi beklenir (Kline, 2005; Stimer, 2000; Simsek, 2007).

Tablo 2. Dogrulayic: faktor analizi ile olusan 6lcek modelinde gozlenen degerlerin uyum indisleri araliklar:

Uyum Indisleri Miikemmel Uyum Kabul Edilebilir Uyum
x3/d x2/d<3 x2/d<5
RMSEA 0<RMSEA<0.05 0.06<RMSEA<0.08
S- RMR 0<S- RMR<0.05 0.06<S-RMR<0.08
NNFI 0.97<NNFI<1 0.90<NNFI<0.96
CFI 0.97<CFI<1 0.90<CFI<0.96

GFI 0.95<GFI<1 0.90<GFI<0.96
AGFI 0.95<AGFI<1 0.90<AGFI<0.96

IFI 0.95<IFI<1,00 0.90<IFI<0.95

Faktor analizi ile elde edilen 30 maddelik 6lgegin madde ayirt ediciligi bagimsiz 6érneklemler
igin t testi ile analiz edilmistir. Olgegin tiim maddelerinin ayr1 ayr1 6lgegin genel amacina hizmet etme
diizeyleri madde-toplam korelasyonlar1 Pearson’s r testi ile analiz edilmistir. Tek faktorlii 6lgeklerde
tim maddelerden ayr1 ayri hesaplanan puan ile 6l¢egin genelinden hesaplanan puan arasinda
korelasyonun pozitif ve anlamli diizeyde olmasi, 6lgegin maddelerinin tamamin ayri ayri, faktoriin
dolayisiyla da 6lcegin genel amacina hizmet etme diizeyinin belirlenmesi yoniiyle bir 6l¢iit olarak
kullanilmaktadir (Balei, 2013). Olgegin giivenirligini tespit etmek iizere, i¢ tutarlilik katsayilari ile
kararhilik katsayilari hesaplanmigtir. I¢ tutarhilik diizeyinin hesaplanmasinda Cronbach alpha

giivenirlik katsayisi, Guttmann split-half, iki es yarilar korelasyon katsayis1 ve Sperman-Brown
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katsayilarindan yararlanilmistir. Giivenirlik katsayimnin en az 0,70 olmasi, lgegin giivenir oldugunun
bir gostergesidir (Gorsuch, 1983; Biiyiikdztiirk, 2002). Olgegin kararlilik diizeyi ise 30 giin arayla yapilan
iki uygulamanin sonuglar1 arasindaki korelasyonu hesaplanarak iki uygulama arasindaki iligki
belirlenmistir. Bir 6lgegin kararl olabilmesi i¢in belirli araliklarla yapilan iki uygulamanin neticeleri
arasinda kabul edilebilir diizeyde tutarlilik olmas1 gerekir. Tutarlilik diizeyini ifade eden giivenirlik
katsayis10ile 1 arasinda degisir ve 1’e yaklastik¢a tutarlilik diizeyi yiikselir (Gorsuch, 1983). Korelasyon
katsayilar igin r<0,30 diisiik diizeyde, r<0,70 orta diizeyde, r<1,00 diizeyi ise yiiksek korelasyonu

gostermektedir (Biyukoztirk, 2002).
Etik Ile Tlgili Hususlar

Yapilan bu ¢alismada “Yiiksekdgretim Kurumlari Bilimsel Arastirma ve Yayin Etigi Yonergesi”
kapsaminda uyulmasi belirtilen tiim kurallara uyulmustur. Yonergenin ikinci boliimii olan “Bilimsel
Arastirma ve Yaymn Etigine Aykir1 Eylemler” bashg: altinda belirtilen eylemlerden higbiri

gerceklestirilmemistir. Calisma 6ncesinde asagida bilgileri verilen etik kurulu onay1 alimmustir.

Etik kurul izin bilgileri:

Etik degerlendirmeyi yapan kurul ad: : Amasya Universitesi Sosyal Bilimler Etik Kurulu
Etik degerlendirme kararinin tarihi : 15.05.2020
Etik degerlendirme belgesi say1 numarasi : 30640013-044

Bulgular

Calismanin bu boliimiinde Olgegin gegerlik ve givenirlik analizleri kapsaminda yapilan

islemler ve bulgulara yer verilmistir.
Olgegin Gecerligine Dair Bulgular

Calismanin bu boliimiinde “fen bilimleri 6gretmenlerinin tist diizey 6grenme diizeyini 6lgen
soru gelistirme Oz-yeterlik Olgegi”nin gecerligini belirlemek amaciyla yap1 gegerligi, madde ayurt

ediciligi ve madde-toplam korelasyonlar: analiz edilmis ve bulgular sunulmustur:
Yap1 gecerligi

Agimlayict Faktor Analizine Dair Bulgular: Olgegin yap1 gegerligini belirlemek igin veriler, éncelikle
Kaiser-Meyer-Oklin (KMO) ve Bartlett test analizlerine tabi tutulmus ve KMO= 0,966; Bartlett testi
degeri ise x2= 14150,785; sd=1378 (p=0,000) olarak tespit edilmistir. Bu sonuglar kapsaminda, 53

maddelik 6lgegin verilerinin faktor analizine uygun oldugu anlasilmistir.

Olgegin faktor analizine uygun oldugu anlagilmasi iizerine, dlgegin kag boyutlu oldugunu
belirlemek icin temel bilesenler analizi yapilmistir. Temel bilesenler analizi, faktorlestirme tekniklerden
en ¢ok kullanilan tekniklerden birisidir (Buyiikoztirk, 2002). Sonrasinda temel bilesenleri agisindan
Varimax Dik Dondirme Teknigi kullanilmistir. Bu dogrultuda faktor yiikii 0,40'in altinda olan 1 ve

faktor yiikii 0,1 daha az farkla birden fazla faktorlere yayilan 10 olmak tizere toplam 11 madde dlgekten
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cikarilarak geriye kalan 42 madde iizerinden tekrar faktor analizi yapilmistir. Ikinci kez yapilan analiz
sonucunda Ol¢ekte kalan 42 maddenin, bir faktor altinda obeklendigi anlasilmistir. Bunun {izerine 42
madde {izerinden {iciincii kez bir faktorlii dlgek yapisi olacak sekilde yeniden agimlayici faktor analizi
yapilmistir. Bu analizler sonucunda ortak varyans degeri 0,50’den kiigiik olan 8 madde ve faktor yiikii
0,40’tan kiigiik olan 4 madde daha 6l¢ekten atilmistir. Boylece; 6lgekten toplam 23 madde atilmis ve son
durumda 30 maddeli bir faktorlii olcek elde edilmistir. Atilan maddelerin kapsam gecerliligini
bozmamasini saglamak i¢in olusan yeni madde havuzu tekrar iki fen egitimi uzmanina inceletilmistir.
Bu iki uzman ilk degerlendirmeyi yapan uzmanlardir. Fen egitimi uzmanlarinin, dahil edilmeyen 23
maddenin atilmasinin kapsam gegerliligini olumsuz etkilemedigi dogrultusundaki goriislerinin
ardindan diger analizlere gecilmistir. Son durumda 30 maddeli 6lgegin KMO degeri 0,967; Bartlett Testi
degeri x2= 8057,031; sd=435; p=0,00 olarak hesaplanmistir. Olgekte geriye kalan 30 maddenin rotasyona
tabi tutulmaksizin) faktor yiiklerinin 0,713 ile 0,856 arasinda oldugu belirlenmistir. Diger yandan 6lcek
kapsaminda yer alan maddelerin ve tek faktoriin toplam varyansin %63,861’iinii agikladig: tespit
edilmistir. Alanyazin incelendiginde faktor ytiklerinin 0,30"tan kiiclik olamamasi ve sosyal bilimlerde
agiklanan varyans yiizdesinin tek faktorlii yapilarda %30 ve iizerinde, ¢ok faktorlii yapilarda ise %40
ve {izerinde olmasi yeterli kabul edilmektedir (Buyukoztirk, 2012; Eroglu, 2008). Olgegin yapist
itibariyle 30 maddelik tek faktor, “fen bilimleri 6gretmenlerinin {ist diizey soru gelistirme 6z-yeterlik

Olcegi” seklinde isimlendirilmistir.

Yukarida agiklanan durum, faktorlerin 6z degerlerine gore cizilen yamag birikinti grafiginde
Grafik 1’de sunulmustur.

Scree Plot

Z0—]

0— —E)

1 2 54 2 6 7 & 5 1011121314151617 18192021 22 23 2425 26 27 28 2930
Component Mumber
Grafik 1. Yamag birikinti grafigi (faktorlere gore 6zdegerler)
Grafik 1'de, birinci faktérden sonra yiiksek ivmeli diisiisiin oldugu; bu sebeple varyansa bir
faktoriin yiiksek oranda katki sundugu; bununla birlikte diger faktorlerin birinci faktore gore varyansa
¢ok az katki sundugu, cizgilerin birinci kirilma noktasindan sonra yatay goriintii almaya bagladig;,

diger bir deyis ile varyansa olan katkilarinin birbirine yakin oldugu anlasilmaktadir (Biytkoztiirk, 2012;
Eroglu, 2008).



Bolat, A., Korkmaz, O. & Karamustafaoglu, S.

Yapilan islemler neticesinde, dlgekte kalan 30 maddenin tek faktor bakimimndan madde yiikleri

ile faktoriin 6zdegeri ve varyansi aciklama oranina dair bulgular Tablo 3.’de belirtilmistir.

Tablo 3. Olgegin tek faktire gore yapilan faktér analizi sonuglart

o . S 2 ° . S 2

z = T g z 2 G 2

8 g v 8 £ 8 8 g ~ 8 £ 8 8
= = O > o > = = o > o > =
M1 0,585 0,585 0,856 M16 0,689 0,689 0,809

B M2 0,678 0,678 0,848 M17 0,650 0,650 0,806
ol M3 0,666 0,666 0,845 M18 0,698 0,698 0,797
S M4 0,732 0,732 0,842 M19 0,532 0,532 0,786
© M5 0,662 0,662 0,840 M20 0,657 0,657 0,783
£ M6 0,606 0,606 0,837 M21 0,714 0,714 0,778
0 M7 0,613 0,613 0,835 M22 0,584 0,584 0,771
> Ms 0,701 0,701 0,833 M23 0,594 0,594 0,765
g M9 0,655 0,655 0,830 M24 0,575 0,575 0,764
& MI10 0,635 0,635 0,828 M25 0,509 0,509 0,758
12\ Mi1 0,709 0,709 0,825 M26 0,686 0,686 0,745
§ M12 0,719 0,719 0,823 M27 0,617 0,617 0,739
QM3 0,705 0,705 0,816 M28 0,547 0,547 0,730
5 Ml 0,681 0,681 0,814 M29 0,511 0,511 0,715
M15 0,694 0,694 0,810 M30 0,556 0,556 0,713
Ozdeger 19,158
Agiklanan Varyans 63,861

Tablo 3 incelendiginde 6l¢egin 30 madde ve tek faktor icerdigi; maddelerin faktor yiiklerinin
0,713 ile 0,856 arasinda degistigi goriilmektedir.Bununla birlikte tek faktoriin 6lgekteki 6z degeri 19,158;
varyansa katki oraninin ise %63,861 oldugu goriilmektedir. Ayrica tiim maddelerin ortak faktor varyans

degerinin 0,50’den yiiksek oldugu goriilmektedir.

Dogrulayict Faktor Analizine Dair Bulgular: Agimlayici faktor analizinin ardindan tek faktorden
meydana geldigi belirlenen 6lgegin faktor yapilarinin dogrulanabilmesi igin farkli bir érneklem olan
227 fen Dbilimleri O6gretmeninden toplanan veriler iistlinde dogrulayiaa faktor analizi
yapilmustir. Herhangi bir sinirlamaya gidilmeksizin en fazla olabilirlik (maximum likelihood) teknigi
kullanilarak gergeklestirilen dogrulayici faktor analizi sonucunda elde edilen model Sekil 1'de

sunulmustur.
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0,93 > “— 02
0.80 > <+« o021
083 > +“— 021
085 > <+“— 019
1,01 > «— 035
0,77 > “« 026
0,87 > «— 025
0,87 > “«— o018
0,86 > <« 023
0,80 > «— 037
1,01 > mil | ¢—— 027
0,93 » [m2 | «—— o021
0,93 > <+— 018
0,98 » [M4 | «—— o024
0,97 » [m5 | «—— o018
0,39 Ogr;Sr;gyl;Zg)llgme 0.84 » | M6 | «— 029
Oz-yeterligi 1,00 » [ M7 | «—— o023
0,84 > <4«— 016
0,90 » | MO | €«— 029
0,84 » [m20 | «—— o027
0,91 » [ m21 | «—— 020
0,90 » [ m22 | «—— o027
0,89 » [m23 | «—— 025
0,84 » m24 | 4—— 0,26
0,88 > | m25 | 4—— 030
0,80 > <«— 018
0,70 > | m27 | «— 02
0,76 » [ m28 | «— 025
0,80 » | m9 | «— 028
0,88 » | m30 | «— 023

Sekil 1. Olgegin dogrulayici faktor analizi baglanti diyagrami
Sekil 1"de cizilen yol diyagraminda, her bir maddenin faktorii, dolayisiyla 6lgegi hangi oranda
temsil ettigini belirten standardize edilmis degerler goriilmektedir. Model incelendiginde maddelerin
hata varyansinin 0,18 ile 0,30 arasinda degistigi; gizil degisken ile gézlenen degisken arasindaki yapisal

katsayinn ise 0,70 ile 1,01 arasinda degistigi anlasilmaktadir.

Dogrulayici faktdr analizi sonucu hesaplanan uyum iyiligi indisi degerleri Tablo 4'te

sunulmustur.
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Tablo 4. Dogrulayici faktér analizi sonucu elde edilen uyum indisi degerleri

Uyum Indisleri Indis Degerleri
x2/d 2,657
RMSEA 0,84
S- RMR 0,025
NNFI 0,828
CFI 0,884
GFI 0,768
AGFI 0,729
IFI 0,885

Tablo 4 incelendiginde uyum indisi degerlerinden x2/d=2,657, RMSEA=0,840, S-RMR=0,025,

NNFI= 0,828, CFI=0,884, GFI=0,768, AGFI=0,729 ve IFI=0,885 olarak hesaplanmistir. Uyum iyiligi

indisleri degerlendirildiginde modelin x%d iyi uyum, RMSEA kabul edilebilir uyum ve S-RMR degeri

ise mitkemmel uyum araliklarinda oldugu soylenebilir. NNFI, CFI, GFI, AGFI ve IFI uyum iyiligi

indisleri ise kabul edilebilir deger araliklarinda degildir. Bununla birlikte en az {i¢ uyum iyiligi indis

degerlerinin modelin veriler tarafindan dogrulanmasi igin yeterlidir (McDonald ve Ho, 2002). Bu

sonugclar da modelin veriler tarafindan dogrulandigini gostermektedir.

Madde Ayirt Ediciligi: Olcekteki maddelerin ve 6lgegin tamamiin ayirt ediciligi incelenmistir. Bu

kapsamda 0Olgegin tamamindan hesaplanan puanlarin %27’lik alt ve iist gruplari arasinda anlamh

farklilik olup olmadig1 incelenmistir. Bu amaca yonelik her bir maddenin puanlar1 ve toplam puanlar

iizerinden bagimsiz 6rneklemler igin t testi yapilmistir. Analiz sonuglari Tablo 5."te sunulmustur.

Tablo 5. Olgegin madde ayirt edicilik dzelliklerine yonelik bagimsiz drneklem t testi sonuglart

Madde Ortala@a ; Madde Ortalarlpa ¢
Numarast  Alt Grup Ust Grup Numaras1 Alt Grup  Ust Grup
ml 3,25 4,54 -14,924 ml6 3,39 4,63 -14,383
m?2 3,52 4,74 -14,436 ml7 3,10 4,56 -17,557
m3 3,48 4,71 -14,538 m18 3,47 4,66 -15,366
m4 3,44 4,68 -15,033 m19 3,18 4,44 -13,478
mb5 3,13 4,57 -16,947 m20 3,35 4,57 -13,691
mé 3,65 4,80 -12,549 m?21 3,28 4,56 -15,212
m7 3,32 4,56 -14,316 m22 3,06 4,39 -14,534
m8 3,32 4,59 -14,716 m23 3,29 4,53 -14,606
m9 3,58 4,80 -14,158 m24 3,21 4,44 -14,171
m10 3,65 4,79 -11,953 m25 3,12 4,38 -14,069
mll 3,20 4,66 -16,616 m26 3,38 4,50 -14,238
m12 3,21 4,59 -16,481 m27 3,35 4,45 -13,663
ml3 3,33 4,60 -15,161 m28 3,45 4,47 -12,076
m14 3,23 4,458 -16,393 m29 3,49 4,61 -13,729
m15 3,33 4,61 -15,108 m30 3,11 4,47 -17,223
Toplam 105,85 146,338 -22,76

N=492; **=p<0,05

Tablo 5 incelendiginde tiim maddelerin ve dlgegin genelinin alt ve {ist grup puanlar1 arasinda

anlamh farklilik (p<0,05) oldugu anlasilmaktadir. Bu durum Oolgegin genelinin ve maddelerinin

tamaminin ayr1 ayr ayirt edici 6zellige sahip oldugunu gostermektedir.
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Ayrica madde-toplam korelasyonu teknigine gore maddelerinin tamaminin ayr ayri, dlgegin
genelinden ulasilan puanlar arasindaki korelasyonlar hesaplanarak tiim maddelerin ayr1 ayr1 genel
amaca hizmet etme diizeyi belirlenmistir. Her bir madde i¢in hesaplanan madde-faktdr korelasyon

degerleri Tablo 6’da sunulmustur.

Tablo 6. Madde-faktor (toplam) puanlar: korelasyon analizi

Madde Numarasi r Madde Numarasi r

ml 0,761* mlé6 0,778*
m2 0,788* ml7 0,802*
m3 0,789* m18 0,818*
m4 0,818* m19 0,734*
mb 0,799* m20 0,775*
mé6 0,743* m21 0,818*
m7 0,769* m22 0,757*
m8 0,816* m23 0,765*
m9 0,782* m24 0,749*
m10 0,734* m25 0,723*
mll 0,820* m26 0,801*
m12 0,823* m27 0,740*
m13 0,821* m28 0,720*
ml4 0,809* m29 0,701*
ml5 0,826* m30 0,753*

N=492; *=p<0,001
Tablo 6 incelendiginde maddelerin korelasyon degerlerinin 0,701 ile 0,826 arasinda degistigi,
tiim iligkilerin pozitif yonlii ve anlamli oldugu anlasilmaktadir. Bu durum her bir maddenin gecerli ve

olgegin geneli ile tutarli oldugunu, dolayisiyla 6lgegin genel amacina hizmet ettigini gostermektedir.
Olgegin Giivenirligine Dair Bulgular

Olgegin glivenirligini belirlemek igin veriler iistiinde i¢ tutarlilik ve kararlilik analizleri

yapilmistir. Bu islemler ile elde edilen bulgular asagida gosterilmistir:

I¢ tutarlilik diizeyi: Olgegin giivenirlik analizi; e iki yar1 arasindaki korelasyon degeri, Cronbach alpha
giivenirlik katsayisi, Guttmann split-half ve Sperman-Brown formiilii yoluyla hesaplanmigtir. Olgegin

glivenirligine yonelik yapilan bu testlerden elde edilen bulgular Tablo 7’de sunulmustur.

Tablo 7. Olgegin giivenirlik analizi sonuclart

Madde ki Es Yar Sperman  Guttmann  Cronbach

Faktor(Ol
aktdr(Olcek) Sayist Korelasyonlar1 ~ Brown Split-Half Alpha

Ust Diizey Ogrenmeyi

Oleme Ozyeterligi 492 32 0,902 0,948 0,948 0,977

Tablo 7 incelendiginde tek faktor ve 30 maddeden olusan 6l¢egin es iki yar1 korelasyonlar1 0,902;
Sperman Brown giivenirlik katsayis1 0,948; Guttmann Split-Half degeri 0,948; Cronbach alpha

giivenirlik katsayisi ise 0,977 olarak hesaplanmaistir.

Kararlilik diizeyi: Giivenilir bir 6l¢me araglarinin 6zelliklerinden birisi kararliliktir. Kararh bir 6lgme
araci belirli zaman 6rnegin, en az {i¢ hafta arayla ayn1 6rneklem grubuna uygulandiginda iki uygulama

arasinda pozitif yonlii ve anlamli bir iligki olmasi gerektigi vurgulanmaktadir (Balci, 2013). Olgegin
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kararlilik seviyesi, test tekrar test yontemi yoluyla belirlenmistir. Olgegin 30 maddelik nihai hali,
uygulamanin yapildig1 26 6gretmene 30 giin arayla iki kez uygulanmistir. Tki uygulama sonucunda
hesaplanan puanlar arasindaki tutarlilik, korelasyon yoluyla hem tiim maddelerin ayr1 ayr1 hem de
Olcegin geneli bakimindan incelenmistir. Bu sayede Olgekte yer alan her maddenin ayr1 ayr1 ve 6lgegin

tamaminin kararlilig test edilmistir. Elde edilen bulgular Tablo 8."de sunulmustur.

Tablo 8. Olgegin maddelerinin test-tekrar test sonuglart

Madde Numarasi r Madde Numarasi r
ml 0,641** mlé6 0,772**
m2 0,687** ml7 0,545**
m3 0,627** ml8 0,770**
m4 0,725** m19 0,587**
mb5 0,393* m20 0,725**
mé 0,735** m21 0,657**
m7 0,656** m22 0,547**
m8 0,449* m23 0,556**
m9 0,548** m24 0,715**
m10 0,836** m25 0,700**
mll 0,478** m26 0,489**
ml2 0,637* m27 0,589**
ml13 0,806** m28 0,700**
ml4 0,38 m29 0,773**
ml15 0,643** m30 0,613**
Toplam 0,833*

N: 26; *=p<0,05; **=p<0,01

Tablo 8 incelendiginde 6lgegi olusturan maddelerin tamamu, test-tekrar test yontemi yoluyla
hesaplanan korelasyon katsayilarimin 0,380 ile 0,836 arasinda degisim gosterdigi ve her bir maddeye ait
iliskinin 14. madde diginda anlamli ve pozitif oldugu goriilmiistiir (p<0,01 veya p<0,05). 14. maddenin
korelasyonu pozitif olmakla birlikte anlamli diizeyde bir iliski belirlenememistir. Ancak uzman
goriisleri dogrultusunda bu maddenin kapsam gecerliligi acisindan 6nemli oldugu yoniindeki
déniitleri nedeniyle maddenin lgekte kalmasia karar verilmistir. Olgegin tamamina ait kararlilik
diizeyine yonelik elde edilen bulguda 6lgegin tamamina ait korelasyon katsayis1 pozitif ve anlamlidir
(r=0,833 ve p<0,05). Giivenilir bir 6l¢me araci; kararly, tutarli ve duyarh olmalidir. Bu anlamda kararlilik
katsayis1 big¢iminde hesaplanan degerler, Olgegin giivenilir oldugunun bir gostergesi seklinde
degerlendirilebilir (Hovardaoglu, 2000). Bu agidan gelistirilen olgek degerlendirildiginde, istenilen

ozellikte bir dlgek oldugu soylenebilir.
Sonuglar, Tartisma ve Oneriler

Fen bilimleri 6gretmenlerinin iist diizey 6grenmeyi Olgen soru gelistirme 6z-yeterlik Olcegi
gelistirmek amaciyla gerceklestirilen bu ¢alismada ilgili 6lcek; gecerli ve giivenirligi yiiksek, likert
tipinde, tek faktorlii ve 30 maddeden olusmaktadir. Maddelerin tiimii; Kesinlikle Katilmiyorum (1),
Katilmiyorum (2), Kararsizzim (3), Katiliyorum (4), Kesinlikle Katiliyorum (5) olarak
derecelendirilmistir. 30 maddeli 6lgegin KMO degeri 0,967; Bartlett Testi degerleri x?= 8057,031; sd=435;

p=0,00"dir. Olgegin 30 maddesinin rotasyona tabi tutulmaksizin (unrotated) faktdr yiikleri 0,713 ile 0,856
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arasindadir. Olgekte yer alan maddelerin ve tek faktoriin toplam varyansin %63,861{inii
agiklamaktadir. Ayrica tiim maddelerin ortak faktér varyans degeri 0,50’'den biiyiiktiir. Olgegin
dogrulayici faktor analizi sonucunda hesaplanan uyum indisi degerlerinden x2/d=2,657, RMSEA=0,840,
S-RMR=0,025, NNFI=0,828, CFI=0,884, GFI=0,768, AGFI=0,729 ve IFI=0,885 seklindedir. Uyum iyiligi
indisleri degerlendirildiginde Olgege ait modelin veriler tarafindan dogrulanmis model oldugu
anlasilmaktadir. Cilinkii modelin veriler tarafindan dogrulanabilmesi igin ¢ok sayida uyum indisi tiirleri
vardir. Bu indislerden en ii¢ tanesinin kabul edilebilir diizeyde olmasi yeterli goriilmektedir (McDonald
ve Ho,2002). Olgegin madde analizi sonucunda tiim maddelerin ve dlgegin genelinin alt ve {ist grup
puanlar1 arasinda anlamh farklilik (p<0,05) vardir. Bu nedenle 6lgegin geneli ve tiim maddeler ayirt
edici 6zellige sahiptir (Balci, 2013; Erkus, 2016). Olgegin madde-toplam korelasyon analizi sonucuna
gore maddelerin korelasyon degerleri 0,701 ile 0,826 arasinda degismekte, tiim iliskiler pozitif yonlii ve
anlamlidir. Bu nedenle her bir maddenin gecerli ve 6lgegin geneli ile tutarlidir, dolayisiyla her bir
madde Slgegin genel amacina hizmet etmektedir. Olgegin es iki yar1 korelasyonlar1 0,902; Sperman
Brown giivenirlik katsayis1 0,948; Guttmann Split-Half degeri 0,948; Cronbach Alpha giivenirlik
katsayist ise 0,977'dir. Bu nedenle dlgegin giivenirligi cok yiiksektir (Buiytikozttirk, 2002). Olgegin tiim
maddelerinin test-tekrar test yontemi yoluyla hesaplanan korelasyon katsayilar1 0,380 ile 0,836
arasindadir ve her bir maddeye ait iliski 14. madde disinda anlaml ve pozitiftir (p<0,01 veya p<0,05).
Ancak uzman goriisleri dogrultusunda 14. madde kapsam gegerliligi bakimindan énemli oldugu icin
dlgekte yer almaktadir. Olgegin tamamina ait kararlilik diizeyine iliskin korelasyon katsayisi pozitif ve
anlamhdir (r=0,833 ve p<0,05). Olgegin psikometrik ozellikleri beraber degerlendirildiginde &lgegin

gecerli ve giivenilir oldugu sonucuna ulasilabilir.

Alanyazin incelendiginde son on yilda ortaokul 4-8. smif fen ve matematik dersi veren
Ogretmenlerin Ol¢me degerlendirme yeterlilikleri Olgegi (Yildirim Ekinci ve Koksal, 2011) ve
Ogretmenlerin-6l¢me degerlendirme yeterlilikleri 6lgegi (Kuzu, 2016) gibi Olgeklere rastlanmakla
birlikte, 6gretmenlerin soru yazma becerilerini konu alan bir Slgege rastlanilmamuistir. Bu ¢alismada
gelistirilen Olgegin fen bilimleri 6gretmenlerinin {ist diizey O0grenmeyi Olgen soru gelistirme oz-
yeterliklerinin belirlenmesi agisindan énemli oldugu sonucuna varilmaistir. Olgegin gecerlik ozelligi ti¢
farkli analiz ile incelenmistir. Bunlar, faktor analizi, madde-toplam korelasyon analizi ve %27’lik alt
grup ile iist grubu olgegin ayirt etme oOzelliklerini analiz eden bagimsiz orneklemler icin t testi
analizleridir. Olgek gelistirme caligmalar1 incelendiginde faktor analitik yontemlerden en yaygin
kullanilan teknik temel bilesenler analizidir. Alanyazinda yer alan 6l¢ek gelistirme ¢alismalarinda yapi
gecerliligi sadece agimlayici faktor analizi yoluyla yapilmaktadir (Erkus, 2016). Bu calismada da
alanyazinla uyumlu bir sekilde agimlayici faktor analizi kapsaminda yapilan temel bilesenler analizi ile;
Olcegin tek faktorden olustugu anlasilmaktadir. Her bir maddenin faktor yiikleri, faktoriin 6z degeri ve

aciklanan varyans orani incelendiginde dlgegin, yap: gegerligi olan bir dlgek oldugu ifade edilebilir.
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Alanyazin incelendiginde 6lgek gelistirme calismalarinin biiyiik ¢ogunlugu, yap: gecerliligini
sadece agimlayici faktor analizi yoluyla incelemektedir (Giil ve Sozbilir, 2015). Giil ve Sozbilir'e (2015)
gore bu durumun nedeni; AFA'nin SPSS gibi yaygin bir sekilde bilinen ve kullanilan yazilimla
yapilabiliyorken; DFA'nin LISREL ve Amos gibi az bilinen ve yaygin olmayan programlarda
yapilabilmesi, bu nedenle bilgi, tecriibe eksikliginden kaynaklanmasidir. AFA gelistirilen psikometrik
Olclim aracinin yapisini anlamaya, DFA ise tanimlanan bu yapiy1 sinamaya yoneliktir. Her iki analizde
Olcek gelistirme asamasinda énemlidir ve birbirini tamamlamayana analiz tiiriidiir. Bu nedenle 6lgek
gelistirme asamasinda 6nce AFA ile dl¢egin yapisi belirlenmeli devaminda DFA ile tanimlanan yap:1
test edilmelidir (Erkus, 2016). Bu ¢alismada ise agimlayic1 faktor analizi ile tek faktorden meydana
geldigi belirlenen Olgegin faktér yapisinin dogrulanip dogrulanmadigini belirlemek igin igin
dogrulayici faktor analizi yapilmistir. Dogrulayici faktor analizi ile hesaplanan uyum indislerinden iyi,
miikemmel ve kabul edilebilir olmak iizere ti¢ deger bulunmaktadir. Uyum indislerinden en az {i¢iiniin
kabul edilebilir ya da daha iyi diizeyde olmasi verilerin dogrulandig1 anlamina gelir (McDonald ve Ho,
2002). Bu durumda yapilan dogrulayici faktor analizi sonuglari ile 6lgek modelinin gozlenen degerinin,
verilerle uyumlu oldugu, bagka bir ifade ile olusan bu modelin veriler tarafindan dogrulandiginm

gostermektedir.

Olcekte bulunan tiim maddelerin, Slcek ile Olciilmeye calisilan Ozellikleri hangi diizeyde
Olgebildigini tespit etmek icin veriler {izerinde madde-toplam korelasyonlar1 hesaplanmustir.
Hesaplanan degerlere gore her bir maddenin toplam puan ile korelasyonunun pozitif yonlii ve anlamh
diizeyde oldugu; Olcekte bulunan her bir maddenin, dlgegin tamamu ile Olglilmek istenen Ozelligi
Ol¢ebilme hedefine hizmet ettigi sonucuna ulasilmistir. Olcek gelistirme asamasinda madde analizi de
¢ok onemlidir ve mutlaka maddelerin ayirt ediciligi incelenmelidir (Erkus, 2016). Bu nedenle bu
calismada maddelerin ayirt edici olup olmadig1 stnanmistir. Bagimsiz 6rneklemler igin t testi ile dlgegin
her bir maddesinin ve genelinin ayirt edici 6zelligi oldugu sonucuna ulasilmistir. Alanyazinda
hazirlanan 6lgek gelistirme ¢alismalarinda biiyiik cogunlukla madde-test korelasyonu ve madde analizi
yapilmaktadir (Sahin ve Boztung Ozttirk, 2018; Giil ve Sozbilir, 2015).Olgegin olciit gecerliligini
belirlemek igin, alanyazin taramasi gerceklestirilmis; igerik ve hedef agisindan benzer bir o6lgek

bulunamadig; i¢in 6l¢iit gegerliligi belirlenememistir.

Olgek gelistirme calismalarinda giivenirlik hesaplamalarinda en sik tercih edilen analiz
Cronbach « testidir (Giil ve Sozbilir, 2015; Tosun ve Tagkesenligil, 2015). Bu galismada Slgegin ig
tutarlilik katsayilari; Cronbach Alpha, Sperman-Brown formiilii, iki es yar1 korelasyonlar: ve Guttmann
split-half giivenirlik formiilii ile hesaplanmistir. Bu hesaplamalar sonucundaki degerler gz oniinde
bulunduruldugunda, 6l¢egin giivenilirliginin ¢ok yiiksek oldugu ve giivenilir Slglimler yapabildigi

sonucuna ulagilabilir.

Olgegin kararhigini belirlemek icin, 30 giin arayla yapilan uygulamalarla elde edilen veriler

tizerinde test-tekrar test yontemi ile iki uygulama arasindaki korelasyon analizi yapilmistir. Bu analizler
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tiim maddeler i¢in ve Olgegin tamamui igin hesaplanmistir. Hesaplanan korelasyon katsayilarina gore
Olcekte bulunan maddelerden diisiik diizeyde korelasyona sahip madde bulunmamaktadir.
Maddelerden 21'i orta, 9'u ise yiiksek diizeyde korelasyona sahiptir. Ayrica 6lgegin genel korelasyonu
da yiiksek diizeydedir. 14. madde disindaki tiim maddeler ve dlgegin geneli pozitif yonlii (14. madde
dahil), anlamli diizeyde korelasyona sahiptir. Bu durum 6lgegin kararl dl¢iim yapabildigi sonucuna
ulasilmistir. Tiirkiye’de hazirlanan 6lgek gelistirme calismalarinda ¢ok az sayida kararlilik analizi

yapilmaktadir (Sahin ve Boztung Ozttirk, 2018).

Olgekte yer alan maddeler degerlendirildiginde, maddeler Bloom Taksonomisi'ndeki
¢oziimleme, degerlendirme ve olusturma basamaklarina yonelik 6gretmenlerin soru gelistirebilme 6z-
yeterligini lcmektedir. Olgek madde havuzu olusturulurken Bloom Taksonomisi'ndeki bu basamaklar
dikkate alinmigtir. Ciinkii yaygin kabulle iist diizey 6grenme diizeylerini bu basamaklar temsil
etmektedir (Anderson ve digerleri, 2001; Anderson ve Krathwohl,2010; Farr, 2010). Olgek maddeleri
Bloom Taksonomisi'nde yer alan ¢oziimleme, degerlendirme ve olusturma basamaklarinda yer alan
becerilerin gostergeleri dikkate alinarak uzman goriisleri dogrultusunda hazirlanmistir. Coziimleme
basamaginda yer alan maddeler siniflandirma, destekleme, delil toplama, yorumlama, sonug ¢itkarma,
iliski kurma, parcalara ayirma, ¢ikarim yapma, veri toplama, verileri kaydetme, verileri analiz etme,
yorumlama becerilerini yoklamaktadir (Koray, Altungekic ve Yaman, 2005). Degerlendirme
basamaginda yer alan maddeler hazirlanirken karsilastirma, kanitlama, tahmin etme, elestirme, lgme,
kestirme, karar verme becerilerini yoklanmaktadir. Olusturma basamagindaki maddeler ise ispatlama,
onerme, diizenleme, organize etme, birlestirme, gelistirme, tasarlama, ispatlama, sunma, paylasma
becerilerini yoklamaktadir. Ust diizey 6grenmeye sahip &grencilerin bu becerilere sahip olmasi
gerekmektedir (Anderson ve digerleri, 2001; Anderson ve Krathwohl, 2010; Ardahanli, 2018; Bloom ve
digerleri, 1956; Bloom, Krathwohl ve Masia,1984; Boekaert, Zeidner ve Pintich, 1999; Farr, 2010; Koray,
Altunceki¢ ve Yaman, 2005; Lewis ve Smith, 1993; Moon, 2004; Sosniak, 1994; Sosniak, 1994; Sahinel,
2002). Bu basamaklarda yer alan becerilerin gostergeleri 0gretmen Oz-yeterligini gosterebilecek
ciimlelerle ifade edilmistir. Olgegin varyansi agiklama orani da goz oniine alindiginda kapsam
gecerliliginin oldukga iyi oldugu sonucuna varilmistir. Gerek ulusal gerekse uluslararasi sinavlarda {ist
diizey dgrenme diizeyini 6lgen sorular sorulmaktadir (Ar, 2019). Ogretmenlerin {ist diizey 6grenme
seviyesini 6lgen soru hazirlama becerilerinin olmas: gerekmektedir. Bu becerilerin kazandirilmasina
yonelik hizmet 6ncesi egitim yer almazkan hizmet sirasinda alinabilecek ancak; pratikte yaygin hedefe
ulagmast sadece bakanlik yoluyla zor olan egitimler mevcuttur. Ogretmenlerin iist diizey grenme
seviyesini Olgen soru hazirlama ozelliklerinin olup olmadigimin gecerli ve giivenilir bir aragla

belirlenmesi gerekir. Bu anlamda 6lgegin alanyazina katki saglayabilecegi diisiiniilebilir.

Sonug olarak “Fen Bilimleri Ogretmenlerinin Ust Diizey Ogrenme Diizeyini Olgen Soru

Gelistirme Oz-yeterlik Olgegi”nin fen bilimleri 6gretmenlerinin iist diizey 6grenme diizeyini dlgen soru

yazma Oz-yeterligi seviyelerinin ortaya ¢ikarilmasinda yararlanilabilecek gecerli ve giivenilir bir 6lgek
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oldugu sonucuna varilmis ve bu dogrultuda, ilgili 6lgekten fen bilimleri 6gretmenlerinin, fen egitimi ve

Ol¢me-degerlendirme alaninda arastirmalar yiiriiten bilim insanlarinin yararlanmalari 6nerilmektedir.
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Introduction

Today's educational approaches are instead of individuals who take information without
researching or questioning and only consuming them; It aims to raise individuals who research,
question, know how to access information, produce information by applying the principles of access to
information, and can apply it both to their own lives and to the use of humanity (Akpinar and Aydin,
2010). Accordingly, in new educational approaches, students should learn and internalize information
instead of memorizing information. This case requires students to learn at high level (Doganay, 1997).
According to Bloom's Taxonomy, learning in the cognitive field takes place in six levels (Anderson,
Krathwohl, Airasian, Cruikshank, Mayer, Pintrich, Raths and Wittrock, 2001). Knowledge,
comprehension, application lower level, analysis, synthesis and evaluation are expressed as upper level
(Sahinel, 2002). High-level learning and thinking complete each other. While low-level learning,
previous learning and memorable information are expressed as repeating formulas, high-level learning
guides students to analyze, interpret, and develop their ability to mobilize information (Anderson and
Krathwohl, 2010). Instead of providing ready-made information, students should be directed to their
ways of reaching information in order to lead them to higher-level learning. In this sense, it is beneficial

to enable students to learn with real life tasks.

Lower and upper level learning is most commonly determined according to the revised Bloom
Taxonomy. In this taxonomy, low-level learning includes remembering, understanding and application
levels; high- level learning consists of analysis, evaluation and creation levels (Anderson, Krathwohl,
Airasian, Cruikshank, Mayer, Pintrich, Raths and Wittrock, 2001; Lewis and Smith, 1993; Moon, 2004;
Sahinel, 2002). Thinking skills are the indicator of learning skills. Whichever level of thinking the
individual is at, he is also at that learning level (Giines, 2012). The parsing level is the process of dividing
the parts that make up a holistic information or a schema into parts as it is found in that whole and in
the scheme. However, researching the consistency and validity links between the ideas put forward is
within the scope of this level. The evaluation level can be described as the process of making a judgment
by taking all circumstances into account. The creation level can be described as creating a whole, taking
into account certain relationships and rules. But not all the products the student creates correspond to

this concept (Bloom, Engelhart, Furst, Hill and Krathwohl, 1956; Bloom, Krathwohl and Masia, 1984;
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Krathwohl, Bloom and Masia, 1964). There are situations such as innovation, originality, invention and
creativity in creation (Simpson, 1966; Sosniak, 1994; Sonmez, 1993). It is important that the question
items used in measurement tools are at the stage of analysis, evaluation and creation in order to
determine whether the learning at this level is realized or not. Teachers who prepare measurement tools
should have self-efficacy in preparing question items to measure high-level learning. Turkey is no
readily available in a course or training program for senior learning directly measure spelling questions.
Teacher candidates only take measurement and evaluation lessons in education during their
undergraduate education. The content of this curriculum does not include an outcome for question
writing that directly measures higher-level learning (YOK, 2021). In-service training programs of
teachers include a course for measuring high-level cognitive skills and preparing questions. In order to
take this course, it is necessary to take two courses such as preparing open-ended questions 1-2 (MEB,
2021). It is very difficult for teachers to access this course due to the fact that in-service courses reach the
widespread audience and they have to take three separate courses. It should be determined whether
the teachers have self-efficacy regarding the questions they will prepare to measure higher-level
learning. This can only be achieved with scales, which are psychometric measurement tools whose
validity and reliability have been studied. When the literature is examined, it is seen that there is no

such scale.

It is necessary to determine how much the high-level learning described above has been
achieved. One of the most effective ways to determine how much higher-level learning has been
achieved is to develop questions that measure higher-level learning. Bloom's Taxonomy is the most
common form in which the cognitive level of the problem is determined in the question items
(Anderson, Krathwohl, Airasian, Cruikshank, Mayer, Pintrich, Raths and Wittrock, 2001; Anderson and
Krathwohl, 2010; Farr, 2010). A question item in the analysis level includes questions that want to
measure the outlines of the issue, such as distinguishing the necessary and unnecessary data or
establishing a hierarchy among the data on a topic (Bloom, Engelhart, Furst, Hill and Krathwohl, 1956;
Lewis and Smith, 1993; Sosniak, 1994). The question items in the evaluation level are question items
aiming to measure the gains that require checking the mistakes made in the solution of a problem and
determining which of the multiple solutions will be more correct in solving the problem (Bloom,
Engelhart, Furst, Hill and Krathwohl, 1956; Moon, 2004; Sosniak, 1994). The question items at the
constitution level are question items that measure the ability to create alternative methods to these
methods, although a previously unknown solution method needs to be developed or methods for its
solution (Ardahanli, 2018; Bloom, Engelhart, Furst, Hill and Krathwohl, 1956; Farr, 2010; Sosniak, 1994).
In the analysis-level questions, the student's skills such as classification, description, grouping,
comparison, differentiation, association, explanation are examined. In the evaluation-level questions,
the student's skills such as reasoning, proposition, combining, planning, formulating, drawing
conclusions, synthesizing are examined. In the questions at the constitution level, the student's skills

such as decision making, judgment, preference, and proof are examined (Anderson, Krathwohl,
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Airasian, Cruikshank, Mayer, Pintrich, Raths and Wittrock, 2001; Anderson and Krathwohl, 2010;

Koray, Altungekic, and Yaman, 2005).

Education programs in the world in parallel with developments in Turkey are constantly
renewed. In the last science program published in 2018, learning of metacognitive skills and the
measurement and evaluation activities for them are emphasized (Ministry of National Education
[MEB], 2018). Measurement and evaluation in education, by determining the level of acquisition of
students; It gives feedback to educators in controlling and improving educational processes.
Measurement and evaluation processes are carried out by means of the questions in measurement tools
(Turgut & Baykul, 2015). Measurement and evaluation approach also changes depending on the
changes in educational approaches. This causes the qualifications of the questions to change. While the
questions used in exams until recent years measure students' recall and recognition of their knowledge;
The questions in the exams prepared in recent years are aimed at measuring the level of analyzing,
evaluating and forming students' existing knowledge (Dogan, 2019). Teachers prepare questions for
both central exams and assessment and evaluation practices at schools. At this point, revealing the
question-writing competencies of teachers becomes important in terms of the healthy conduct of

measurement and evaluation activities in education.

When examining the literature of remembrance of science teachers in Turkey, while adequate
comprehension and writing questions that measure learning at the application level; It is understood
that it is insufficient in writing questions that measure the level of analysis, evaluation and creation that
require high-level learning (Koray, Altungekic, and Yaman, 2005; Ozcan and Akcan, 2010). A similar
situation is valid for science teachers who are on active duty. The questions prepared by the science
teachers on duty are mostly those that measure the lower level learning level (Akpinar and Ergin, 2006;
Mutlu, Usak and Aydogdu, 2003; Cansiingii Koray and Yaman, 2002; Dindar and Demir, 2006; Ayvaci
and Sahin, 2009) .

Studies determining the level of the questions prepared by science teacher candidates and
teachers were determined as a result of the document analysis. In the determination process, the scale,
which is an adapted psychometric tool or whose validity and reliability studies were conducted, was
not used. Document reviews are weaker in terms of validity and reliability than screening patterns due
to their nature (Cansiz Aktas, 2019: 127). At this point, there is a need for scales with validity and
reliability studies to determine the self-efficacy levels of self-efficacy in question preparation that

measure high-level learning.

Self-efficacy emerged with the socio-cognitive theory developed by Bandura (1977). Bandura
(1977) defined the concept of self-efficacy as the belief of a person to accomplish a job at a certain level.
On the other hand, self-efficacy is the belief in one's own abilities in order to take or organize the action
required to demonstrate skills in any job (Bandura, 1997). In addition, teacher self-efficacy is the

teacher's belief in the capacity to apply effective methods and techniques for teaching goals and
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objectives (Park and Oliver 2008). According to the self-efficacy theory, high self-efficacy is an indicator
of more determined teachers striving for the development of their students (Woolfolk, Winne, Perry
and Shapka, 2009). Self-efficacy has two main components. These are the products of an action based
on previous life experiences and their belief in their own abilities to solve the problems they encounter

(Bandura, 1997).

Direct science teachers for in Turkey, STEM opinion scale (Giil Biger, Uzoglu of and Bozdogan,
2018), related to the transition to secondary education system "science teacher opinion scale" (Taskin
and Aksoy, 2018), science teachers, laboratory and teaching process anxiety scale (Kahraman and Polat,
2017), opinion scale according to curriculum (Temli Durmus and Ok, 2014), measurement and
evaluation competency scale for primary school science and mathematics teachers (Yildirim Ekinci and
Koksal, 2011), personal professional development scale ( Bilgin and Balbag, 2016). On the other hand, it
was understood that the scale of science teachers' attitudes about research and inquiry-based teaching

(Acikgoz, Ulugmar Sagir and Ozan, 2018) developed by Dibiase and Mcdonald (2015) was adapted.
The Aim of the Study

As a result of the literature review, it was understood that a limited number of scale
development studies were conducted directly for science teachers (Bicer, Uzoglu and Bozdogan,2018;
Durmus Bakioglu,2013; Taskin and Aksoy,2018; Cevik,2017) . On the other hand, a scale developed
solely for the measurement and evaluation of science teachers or writing questions was not encountered
in the literature. It is thought that with this study, a scale will be added to the literature on assessment
and evaluation self-efficacy for science teachers. Since scales are among psychometric measurement
tools, their validity and reliability are affected by the characteristics of the study group (Biiyiikoztiirk,
2012). Because of the thought that there would be a great difference in the self-efficacy perceptions of
pre-service teachers and on-duty teachers, it was deemed appropriate by the researchers that the scale
was intended only for science teachers. In this way, it is thought that scale development studies for
science teachers will be enriched in terms of numerical and diversity. For this purpose, a scale
development study was conducted to determine the science teachers' self-efficacy in developing high-

level questions.
Method

This study is a quantitative scale development study designed as a descriptive survey model.
Descriptive scanning model is a research method that aims to explain a past or present situation in the
same way (Karasar, 2000). Since it is wanted to develop a scale that determines the self-efficacy of
question development, which measures science teachers' high-level learning in this study, the model of

the study is the scanning model.
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Sample / Study Group / Participants

The universe of science teachers working in secondary schools are connected to the Ministry of
Education in Turkey. The sample of the study consists of 518 science teachers who voluntarily
participated. A total of 518 science teachers, 265 in the first application, 227 in the second application

and 26 in the Test-Retest application contributed to the study. The distribution of some demographic

characteristics of the teachers in the sample is presented in Table 1.

Table 1. Descriptive distribution of the demographic characteristics of the teachers who make up the study group

1. 2. Test Re -
P L . . . Grand total
Specifications Application  Application  implementation
f P(%) f P(%) f P(%) f P(%)
Male 121 45.66 103  45.37 16 61.50 240  46.33
Gender Female 144 5434 124  54.63 10 38.50 278  53.67
Total 265 100,00 227 100,00 26 100,00 518 100,00
0-5 Years 52 19.62 38 16.74 0 0.00 90  17.37
6-10 Years 82 3094 76 3348 6 23,10 164  31.66
11-15 Years 59 2226 53 2335 9 34,60 121 23.36
Seniority =~ 16-20 Years 31 11.70 22 9.69 4 15,40 57 11,00
21-25 Years 25 9.43 17 7.49 5 19,20 47 9,07
26 years and above 16 6.05 21 9,25 2 7.70 39 7.53
Total 265 100,00 227 100,00 26 100,00 518 100,00
Undergraduate 1 0.38 0 0.00 1 3.80 2nd 039
Education License 198 7472 181 79.74 18 69,20 397  76.64
Level Post Graduate 61 2301 39 1718 6 23,10 106 20.46
Doctorate 5 1.89 7 3.08 1 3.80 13 2,51
Total 265 100,00 227 100,00 26 100,00 518 100,00
Corum 26 981 25 11,01 18 69,20 69 1332
Istanbul 22 830 27  11.89 0 0.00 49 9,46
, Sivas 36 13,59 5 221 0 0.00 41 7.92
City of
Duty Amasya 21 792 13 5.73 3 11.50 37 7.14
Other 160 60,38 157 69,16 5 19.30 322 6216
Total (68 Different

.. 265 100,00 227 100,00 26 100,00 518 100,00
Cities)

f: Frequency; P:Percent

When Table 1 examined; It is understood that male teachers are more than female teachers in
terms of gender, but there is not much difference in proportion. When the working group is evaluated
in terms of the seniority of the teachers; it is understood that the highest rate is teachers with a seniority
of 6-10 years (31.66%) and the lowest rate is teachers with a seniority of 26 years or more (7.53%). In
terms of education level, it is understood that the majority of them are undergraduate (76.64%). When
evaluated in terms of the cities where the working group worked, it is understood that the highest
attendance was from Corum, Istanbul, Sivas and Amasya, respectively. In addition, there are science

teachers from 68 different cities in the study group.
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Data Collection Tools / Data Collection Methods / Creating Item Pool

During the development of the scale, the literature was first reviewed. In this framework,
studies investigating the assessment and evaluation of science teachers were examined. As a result of
this examination, it was determined that science teachers need to demonstrate the self-efficacy of
developing high-level questions. Later, studies on the concept of self-efficacy were examined. Thus, the
background of the concept of self-efficacy was determined (Bandura, 1977; Park and Oliver 2008;
Woolfolk, Winne, Perry and Shapka, 2009). How to create high-level learning and thinking concepts
and indicators was determined by a literature review (Anderson, Krathwohl, Airasian, Cruikshank,
Mayer, Pintrich, Raths and Wittrock, 2001). Based on the information obtained, high-level learning
consists of analysis, evaluation and creation levels of the cognitive process steps included in the Bloom
taxonomy, and therefore, the study of creating an item pool for self-efficacy measuring learning
outcomes in three levels by researchers. In the first stage, an item pool consisting of 46 items was created.
In t he item pool, there were 19 items for the analysis level, 15 items for the evaluation level and 12 items
for the creation level.While creating the items, the characteristics of the questions in the analysis,
evaluation and creation levels in the Bloom Taxonomy were investigated. As a result of the research, it
was determined which skills and acquisitions the questions in these three levels examine in students.
Classification, combining, interpretation, association, suggestion, determining variables, measuring etc.
belonging to these skills and acquisitions. Keywords were determined as indicators of high level
learning for scale items. In this framework, an item pool was created. The created item pool was
arranged in five-point Likert type to determine the self-efficacy levels of science teachers specified in
the items. These options are; it has been prepared and rated as strongly disagree (1), disagree (2),
undecided (3), agree (4) and strongly agree (5). Two science education specialists, two linguists, one
educational science expert and two assessment and evaluation experts were presented to the view and
the validity of the content was tried to be achieved. As a result of expert opinion, 3 items were excluded
from the scale on the grounds that they were items measuring similar characteristics. As a result of the
recommendation of a science education expert, 10 items were added to the scale. The necessary changes
were made in line with the opinions of the language and assessment and evaluation experts and the 53-
item scale was made ready for pilot application. The pilot application of the scale was carried out with
5 science teachers. It was paid attention that the teachers in the pilot application were the group that
reflected the sample, and the results of the pilot applications were not included in the main analysis. In
line with the warnings of the teachers, although the content remained the same, it was made ready for

the main application by making arrangements in terms of language and semantic knowledge.
Analysis of Data

Based on the data obtained for the scale within the scope of statistical analysis, KMO and Bartlett
test analyzes were performed first to determine whether it is suitable of the data to factor analysis in

order to examine the construct validity of the scale. As a result of the analysis, because the data were
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suitable for factor analysis, exploratory factor analysis (EFA) and confirmatory factor analysis (CFA)
were performed on the data; The distribution of scale items to factors was determined by principal
component analysis; Factor loadings were determined with Varimax Vertical Rotation technique. EFA
is a type of statistical analysis that provides information about the structure of the measurement tool to
be developed and explains the variables that measure the same structure with as few factors as possible
(Balci, 2013). As a result of Principal Component Analysis, items with factor loadings less than 0.30 and
items with a load of two or more factors and a difference of 0.10 or less between the load values taken
should be excluded from the scale (Biiyiikoztiirk, 2012). However, if the factor load value is below 0.40
and exclusion from the scale does not significantly affect the reliability of the scale; Removing these
items can make the scale more valid and reliable. It is sufficient for behavioral sciences that the factor
load values of the scale items are greater than 0.30 and the general variance explains at least 30% in
single- factor scales and at least 40% in multi-factor scales (Kline, 1994; Scherer, Wiebe, Luther. and
Adams, 1988). When evaluating factor analysis results, the main criterion is factor loadings (Gorsuch,
1983; Balci, 2013). The high factor load values indicate that the variable can be found under the relevant
factor (Biiyiikoztirk, 2012). In addition, it is important to calculate the common factor variance for
multi-factor scales, and with principal component analysis, it is expressed as the common variance
caused by factors on each variable (Cokluk, Sekercioglu and Biiyiikoztiirk, 2010). The common factor
variance is expected to be greater than 0.50 (Erkus, 2016). In this context, items with a common factor
variance value less than 0.50, factor load less than 0.40, and a difference of 0.10 or less between factor
loads by distributing to more than one factor were removed from the scale by consulting experts'

opinions.

The scale form that emerged as a result of the exploratory factor analysis was applied to a
different study group from the study group of the first application, and confirmatory factor analysis
was performed on the data obtained. Confirmatory Factor Analysis is the analysis method based on the
principle of evaluating and testing the relationships between observed and latent variables as
hypotheses (Pohlmann, 2004). The maximum likelihood technique was used in the confirmatory factor
analysis. The maximum likelihood technique was preferred because it is both flexible and easy to
understand. The observed values in the scale model formed by confirmatory factor analysis are

expected to be within the ranges specified in Table 2 (Kline, 2005; Siimer, 2000; Simsek, 2007).

Table 2.The ranges of fit indices of the values observed in the scale model formed by confirmatory factor analysis

Harmony Indices Perfect Match Acceptable Compliance
x2/ d X2/ d <3 X2/ d <5
RMSEA 0 <RMSEA <0.05 0.06<RMSEA <0.08
S- RMR 0<S5- RMR<0.05 0.06<S-RMR<0.08
NNFI 0.97<NNFI<1 0.90<sNNFI<0.96
CFI 0.97<CFI<1 0.90<CFI<0.96

GFI 0.95<GFI<1 0.90<GFI<0.96
AGFI 0.95<AGFI<1 0.90<AGFI<0.96

IFI 0.95<TFI<1.00 0.90<IFI<0.95
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The item discrimination of the 30-item scale obtained by factor analysis was analyzed using the
t test for independent samples. The level of each item of the scale serving the general purpose of the
scale and item-total correlations were analyzed with Pearson's r test. In single-factor scales, the
correlation between the score calculated separately from all items and the score calculated from the scale
in general is at a positive and significant level, and it is used as a criterion in terms of determining the
level of the items of the scale separately, and therefore the level of serving the general purpose of the
scale (Balci, 2013). Internal consistency coefficients and stability coefficients were calculated to
determine the reliability of the scale. Cronbach alpha reliability coefficient, Guttmann split-half, two-
halves correlation coefficient and Sperman-Brown coefficients were used to calculate the internal
consistency level. A reliability coefficient of at least 0.70 is an indication that the scale is reliable
(Gorsuch, 1983; Biiyiikoztiirk, 2002). The stability level of the scale was calculated by calculating the
correlation between the results of the two applications performed 30 days apart, and the relationship
between the two applications. In order for a scale to be stable, there should be acceptable consistency
between the results of two applications performed at regular intervals. The reliability coefficient, which
expresses the consistency level, varies between 0 and 1, and the closer it gets to 1, the higher the
consistency level (Gorsuch, 1983). For correlation coefficients, r<0,30 indicates low level, r<0,70 medium

level, and r <1,00 level indicates high correlation (Biiyiikoztiirk, 2002).
Ethical Issues

In this study, all rules stated to be followed within the scope of "Higher Education Institutions
Scientific Research and Publication Ethics Directive" were followed. None of the actions stated under
the title "Actions Against Scientific Research and Publication Ethics", which is the second part of the
directive, were not taken. Ethics committee approval, the information of which was shown below, was
obtained prior to the study.

Ethics committee permission information: Name of the board conducting the ethical review: Amasya
University Social Sciences Ethics Committee

Date of the ethical assessment decision :15.05.2020
Ethics assessment document issue number :30640013-044
Findings

In this part of the study, the operations and findings within the scope of validity and reliability

analysis of the scale are included.
Findings Regarding the Validity of the Scale

In this part of the study, the construct validity, item discrimination and item-total correlations
were analyzed in order to determine the validity of the question development self-efficacy scale

measuring the high-level learning level of science teachers, and the findings were presented:
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Structure validity

Findings Regarding Exploratory Factor Analysis: In order to determine the construct validity of the
scale, the data were first subjected to Kaiser-Meyer-Oklin (KMO) and Bartlett test analyzes and KMO =
0,966; Bartlett test value is x2 = 14150,785; sd = 1378 (p = 0.000). Within the scope of these results, it was

understood that the data of the 53-item scale were suitable for factor analysis.

Upon understanding that the scale is suitable for factor analysis, principal component analysis
was conducted to determine how many dimensions the scale is. Principal component analysis is one of
the most used techniques among factoring techniques (Biiyiikoztiirk, 2002). Afterwards, Varimax
Vertical Rotation Technique was used in terms of its basic components. Accordingly, a total of 11 items,
1 with a factor load of less than 0.40 and 10 with a factor load of less than 0.1, were removed from the
scale, and a re-factor analysis was performed on the remaining 42 items. As a result of the second
analysis, it was understood that the remaining 42 items in the scale were clustered under one factor.
Thereupon, re-exploratory factor analysis was performed on 42 items for the third time as a one-factor
scale structure. As a result of these analyzes, 8 items with a common variance value of less than 0.50
and 4 more items with a factor load of less than 0.40 were removed from the scale. So; A total of 23 items
were dropped from the scale, and a 30-item factorial scale was obtained in the last case. In order to
ensure that the discarded items do not spoil the content validity, the new item pool was examined by
two science education experts again. These two experts are the experts who made the first evaluation.
Following the opinions of science education experts that excluding 23 items did not affect the content
validity negatively, other analyzes were carried out. In the last case, the KMO value of the 30-item scale
was 0.967; Bartlett Test value x 2 = 8057,031; sd = 435; It was calculated as p = 0.00. The factor loads of
the remaining 30 items in the scale were determined to be between 0.713 and 0.856 without being subject
to rotation. On the other hand, it was determined that the items and single factor within the scope of
the scale explained 63,861% of the total variance. When the literature is examined, it is considered
sufficient that the factor loads cannot be less than 0.30 and the variance percentage explained in social
sciences is at least 30% in single- factor structures and at least 40% in multi-factor structures
(Biiyiikoztiirk, 2012; Eroglu, 2008). Due to the structure of the scale, the single factor with 30 items is

named as "science teachers' high-level question development self-efficacy scale."

The situation explained above is presented in Graph 1 in the slope-accumulation graph drawn

according to the eigenvalues of the factors.
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Chart 1. Slope plot chart (eigenvalues by factors)

Graph 1 shows that there is a high accelerated decline after the first factor; For this reason, a

factor contributes to the variance at a high rate; On the other hand, it is understood that other factors

contribute little to the variance compared to the first factor, the lines begin to take a horizontal image

after the first breaking point, in other words, their contribution to the variance is close to each other

(Biiyiikoztiirk, 2012; Eroglu, 2008).

factor and the factor's eigenvalue and variance explanation ratio Table 3 It is specified in.

Findings regarding the item loadings of the remaining 30 items in the scale in terms of single

Table 3. Factor analysis results of the scale based on a single factor
Item Common Common Factor Item Common Common Factor
Factor . Factor . Factor
No  Variances ) Load No Variances ) Load
Variance Variance
o0 I1 0.585 0.585 0.856 116 0,689 0,689 0,809
é 12 0,678 0,678 0.848 nz 0,650 0,650 0.806
:“j I3 0.666 0.666 0.845 118 0,698 0,698 0.797
~ 14 0.732 0.732 0.842 119 0.532 0.532 0.786
% 5 0,662 0,662 0.840 120 0,657 0,657 0.783
_’é 16 0.606 0.606 0.837 121 0.714 0.714 0.778
%D 17 0,613 0,613 0.835 122 0.584 0.584 0.771
a0 I8 0,701 0,701 0.833 123 0.594 0.594 0.765
§ 19 0,655 0,655 0.830 124 0.575 0.575 0.764
2 110 0.635 0.635 0.828 125 0,509 0,509 0.758
n I11 0,709 0,709 0.825 126 0,686 0,686 0.745
_§ 112 0.719 0.719 0.823 127 0,617 0,617 0.739
E. 13 0,705 0,705 0.816 128 0.547 0.547 0.730
;?:) 114 0,681 0,681 0.814 129 0.511 0.511 0.715
115 0,694 0,694 0.810 130 0.556 0.556 0.713
Eigenvalue 19.158
Variance Explained 63,861

Table 3 when examined, the scale included 30 items and a single factor; It is seen that the factor

loads of the items vary between 0.713 and 0.856. The eigenvalue of this factor on the scale is 19,158; The

400



KEFAD Cilt 22, Say1 1, Nisan, 2021

rate of contribution to variance is 63,861%. In addition, it is seen that the common factor variance value

of all items is higher than 0.50.

Confirmatory Factor Analysis on the Results: After the exploratory factor analysis, confirmatory factor
analysis was performed on the data collected from 227 science teachers, a different sample, in order to
verify the factor structures of the scale, which was determined to consist of a single factor. The model
obtained as a result of confirmatory factor analysis performed using the maximum likelihood technique

without any limitations is presented in Figure 1.
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Figure 1. Confirmatory factor analysis connection diagram of the scale
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In the path diagram plotted in Figure 1, standardized values indicating how much each item
represents the factor and hence the scale. When the model examined, it was found that the error variance
of the items varied between 0.18 and 0.30; It is understood that the structural coefficient between the

latent variable and the observed variable varies between 0.70 and 1.01.

The values of the goodness of fit index calculated as a result of the confirmatory factor analysis

Table 4. presented in.

Table 4. Fit index values obtained as a result of confirmatory factor analysis

Harmony Indices Index Values
x2/d 2,657
RMSEA 0.840
S- RMR 0.025
NNFI 0.828
CFI 0.884
GFI 0.768
AGFI 0,729
IFI 0.885

When Table 4 examined, it is calculated as x2/ d = 2.657, RMSEA = 0.840, S-RMR = 0.025, NNFI
= 0.828, CFI = 0.884, GFI = 0.768, AGFI = 0.729 and IFI = 0.885. When the goodness of fit indices are
evaluated, it can be said that the model is x2 /d good fit, RMSEA acceptable fit and S-RMR value within
perfect fit intervals. NNFI, CFI, GFI, AGFI and IFI goodness of fit indices are not within acceptable range
of values. However, at least three goodness of fit index values are sufficient to validate the model by

the data (McDonald and Ho, 2002). This results shows that the model is verified by the data.

Item Discrimination: The distinctiveness of the items in the scale and the entire scale was examined. In
this context, it was examined whether there was a significant difference between the 27% lower and
upper groups of the scores calculated from the entire scale. For this purpose, independent samples t-
test was conducted based on the scores of each item and total scores. Analysis results are presented in

Table 5.
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Table 5. Independent sample t test results for the item discrimination features of the scale

Average Average t
Item Item
Number Subgrou Upper t Number Subgrou Upper
p Group p Group
il 3.25 4.54 -14,924 i16 3.39 4.63 -14,383
i2 3,52 4.74 -14,436 i17 310 4.56 -17,557
i3 3.48 4.71 -14,538 i18 3.47 4.66 -15,366
i4 3.44 4.68 -15,033 i19 3.18 4.44 -13,478
i5 3.13 4.57 -16,947 i20 3.35 4.57 -13,691
i6 3.65 480 -12,549 i21 3.28 4.56 -15,212
i7 3.32 4.56 -14,316 i22 3.06 4.39 -14,534
i8 3.32 4,59 -14,716 i23 3.29 4.53 -14,606
i9 3,58 480 -14,158 i24 3.21 4.44 -14,171
i10 3.65 4.79 -11,953 i25 3.12 4.38 -14,069
i11 320 4.66 -16,616 i26 3.38 450 -14,238
i12 3.21 4,59 -16,481 i27 3.35 4.45 -13,663
i13 3.33 460 -15,161 i28 3.45 4.47 -12,076
i14 3.23 4,458 -16,393 i29 3.49 4.61 -13,729
i15 3.33 4.61 -15,108 i30 3.11 4.47 -17,223
Total 105.85 146,338 -22.76

N = 492; ** = p <0.05
When table 5 examined, it is understood that there is a significant difference (p <0.05) between
the lower and upper group scores of all items and the scale in general. This situation shows that the

general and all of the items of the scale have separate distinguishing features.

In addition, according to the item-total correlation technique, the level of each item serving the
general purpose was determined by calculating the correlations between the scores obtained from the
overall scale, and each item separately. Item-factor correlation values calculated for each item Table 6.

presented in.

Table 6. Item-factor (total) scores correlation analysis

Item Number r Item Number r

il 0.761* il6 0.778 *
i2 0.788 * i17 0.802 *
i3 0.789 * i18 0.818 *
i4 0.818 * i19 0.734 *
i5 0.799 * i20 0.775*
i6 0.743 * i21 0.818 *
i7 0.769 * i22 0.757 *
i8 0.816 * i23 0.765 *
i9 0.782* i24 0.749 *
i10 0.734 * i25 0.723*
i1l 0.820 * i26 0.801 *
i12 0.823 * 27 0.740 *
i13 0.821* 28 0.720 *
il4 0.809 * i29 0.701 *
i15 0.826 * i30 0.753 *

N =492; * =p <0.001
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When Table 6 examined, it is understood that the correlation values of the items vary between
0.701 and 0.826, and all relationships are positive and significant. This situation shows that each item is

valid and consistent with the overall scale, thus serving the general purpose of the scale.
Findings Regarding the Reliability of the Scale

Internal consistency and stability analyzes were performed on the data to determine the

reliability of the scale. The findings obtained with these processes are shown below:

Internal consistency level: Reliability analysis of the scale; The correlation value between two identical
halves, Cronbach alpha reliability coefficient was calculated using Guttmann split-half and Sperman-
Brown formulas. The findings obtained from these tests for the reliability of the scale are presented in

Table 7.

Table 7. Reliability analysis results of the scale

Number Two-Peer-Half Sperman  Guttmann  Cronbac

Factor (Scale) of Items Correlations Brown Split-Half ~ h Alpha

Self-Efficacy Assessing o) 32 0,902 0.948 0.948 0.977
H1gh Level Learning

Table 7 when analyzed, the two-half correlations of the scale consisting of one factor and 30
items are 0,902; Sperman Brown reliability coefficient is 0.948; Guttmann Split-Half value of 0.948; The

Cronbach alpha reliability coefficient was calculated as 0.977.

Stability level: One of the features of a reliable measurement tool is stability. It is emphasized that there
should be a positive and significant relationship between the two applications when a stable
measurement tool is applied to the same sample group for a certain time, for example, at least three
weeks apart (Balcy, 2013). The stability level of the scale was determined through the test-retest method.
The 30-item final version of the scale was administered to 26 teachers twice, 30 days apart. The
consistency between the scores calculated as a result of the two applications was examined both
separately for all items and in terms of the overall scale. In this way, the stability of each item and the

entire scale in the scale was tested. Findings obtained were presented in Table 8.
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Table 8. Test-retest results of the items of the scale

Item Number r [tem Number r
il 0.641 ** i16 0.772 **
i2 0.687 ** i17 0.545 **
i3 0.627 ** i18 0.770 **
i4 0.725 ** i19 0.587 **
i5 0.393 * i20 0.725 **
i6 0.735 ** i21 0.657 **
i7 0.656 ** i22 0.547 **
i8 0.449 * i23 0.556 **
i9 0.548 ** i24 0.715 **
i10 0.836 ** i25 0.700 **
i1l 0.478 ** i26 0.489 **
i12 0.637 * 27 0.589 **
i13 0.806 ** i28 0.700 **
i14 0.380 i29 0.773 **
i15 0,643 ** i30 0.613 **
Total 0.833 *

N: 26; * = p <0.05: ** = p <0.01

When Table 8. examined, it was observed that all of the items that make up the scale, the
correlation coefficients calculated by the test-retest method varied between 0.380 and 0.836, and the
relationship for each item was significant and positive except for the 14th item (p <0.01 or p <0.05).
Although the correlation of item 14 was positive, no significant correlation could be determined.
However, in line with the expert opinions, it was decided to keep the item in the scale due to the
feedback that this item is important for content validity. The correlation coefficient for the whole scale
was positive and significant in the finding obtained for the stability level of the whole scale (r = 0.833
and p <0.05). A reliable measuring tool; must be stable, consistent and responsive. In this sense, the
values calculated in the form of stability coefficient can be evaluated as an indicator of the reliability of
the scale (Hovardaoglu, 2000). When the scale developed in this respect is evaluated, it can be said that

the scale has the desired feature.
Conclusions, Discussion and Suggestions

In this study, carried out in order to develop a question development self-efficacy scale
measuring high level learning of science teachers, the relevant scale is valid and highly reliable, Likert
type, single factor and consists of 30 items. All of the items; It is rated as Strongly Disagree (1), Disagree
(2), Undecided (3), Agree (4), Strongly Agree (5). The KMO value of the 30-item scale is 0.967; Bartlett
Test values x 2 = 8057,031; sd = 435; p = 0.00. The factor loads of 30 items of the scale are between 0.713
and 0.856 without being subject to rotation (unrotated). The items and single factor in the scale explain
63,861% of the total variance. In addition, the common factor variance value of all items is greater than
0.50. The fit index values calculated as a result of the confirmatory factor analysis of the scale are x2 / d
=2.657, RMSEA = 0.840, S-RMR = 0.025, NNFI = 0.828, CFI = 0.884, GFI = 0.768, AGFI = 0.729 and IFI =
0.885. When the goodness of fit indices are evaluated, it is understood that the model of the scale is

verified by the data. Because there are many types of fit indices for the model to be verified by the data.
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It is sufficient for at least three of these indices to be at an acceptable level (McDonald and Ho, 2002). As
a result of the item analysis of the scale, there is a significant difference (p <0.05) between the lower and
upper group scores of all items and the overall scale. For this reason, the overall scale and all items have
distinctive features (Balci, 2013; Erkus, 2016). According to the item-total correlation analysis of the
scale, the correlation values of the items vary between 0.701 and 0.826, and all relationships are positive
and significant. Therefore, each item is valid and consistent with the overall scale, so each item serves
the general purpose of the scale. The two halves correlations of the scale are 0,902; Sperman Brown
reliability coefficient is 0.948; Guttmann Split-Half value of 0.948; The Cronbach Alpha reliability
coefficient is 0.977. For this reason, the reliability of the scale is very high (Biiyiikoztiirk, 2002). The
correlation coefficients of all items of the scale calculated by test-retest method are between 0.380 and
0.836, and the relationship for each item is significant and positive except for item 14 (p <0.01 or p <0.05).
However, in line with expert opinions, article 14 is included in the scale as it is important for content
validity. The correlation coefficient for the stability level of the whole scale is positive and significant (r
= 0.833 and p <0.05). When the psychometric properties of the scale are evaluated together, it can be

concluded that the scale is valid and reliable.

When the literature examined, in the last decade, it is seen that there are scales such as the scale
of measurement and evaluation competencies of teachers who teach science and mathematics at grade
level 4-8 at secondary school (Yildirim Ekinci and Koksal, 2011) and the scale of measurement and
evaluation competencies of teachers (Kuzu, 2016). However, no scale dealing with the question writing
skills of teachers was found. It was concluded that the scale developed in this study is important in
determining the self-efficacy of self-efficacy for self-efficacy of science teachers in measuring high-level
learning. The validity feature of the scale was examined by three different analyzes. These are factor
analysis, item-total correlation analysis, and t-test analyzes for independent samples analyzing the
discrimination characteristics of the scale between 27% subgroup and supergroup. When scale
development studies are examined, the most commonly used technique among factor analytical
methods is principal component analysis. In scale development studies in the literature, construct
validity is only made through exploratory factor analysis (Erkus, 2016). In this study, with the analysis
of principal components within the scope of exploratory factor analysis in accordance with the
literature; It is understood that the scale consists of a single factor. When the factor loads of each item,
the eigenvalue of the factor and the explained variance ratio are examined, it can be stated that the scale

is a scale with construct validity.

When the literature examined, it is seen that most of the scale development studies examine the
construct validity only through exploratory factor analysis (Giil and So6zbilir, 2015). According to Giil
and So6zbilir (2015), the reason for this situation is; While it can be done with widely known and used
software such as EFA's SPSS; The fact that CFA can be performed in less known and uncommon

programs such as LISREL and Amos, therefore, is due to the lack of knowledge and experience. EFA is
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aimed at understanding the structure of the psychometric measurement tool developed, and CFA is
aimed at testing this defined structure. Both analyzes are important at the stage of scale development
and are the type of analysis that do not complement each other. For this reason, the structure of the scale
should be determined with EFA and then the structure defined by CFA should be tested in the scale
development phase (Erkus, 2016). In this study, confirmatory factor analysis was used to confirm the
factor structure of the scale, which was determined to consist of a single factor by exploratory factor
analysis. Among the fit indices calculated by confirmatory factor analysis, there are three values: good,
excellent and acceptable. If at least three of the fit indices are at an acceptable or better level, it means
that the data are verified (McDonald and Ho, 2002). In this case, it shows that the results of the
confirmatory factor analysis and the observed value of the scale model are compatible with the data, in

other words, this model is verified by the data.

Item-total correlations were calculated on the data to determine the level at which all items in
the scale could measure the features that were tried to be measured with the scale. According to the
calculated values, the correlation of each item with the total score is positive and significant; It has been
concluded that each item in the scale serves the goal of measuring the feature desired to be measured
with the entire scale. Item analysis is also very important at the stage of scale development, and the
distinctiveness of the items should be examined (Erkus, 2016). Therefore, in this study, whether the
items are discriminatory or not was tested. With the t-test for independent samples, it was concluded
that each item and the general of the scale had a distinctive feature. In scale development studies
prepared in the literature, mostly item-test correlation and item analysis are performed (Sahin and
Boztunc Oztiirk, 2018; Giil and Sozbilir, 2015). The literature was scanned to determine the criterion
validity of the scale; criterion validity could not be determined since there was no similar scale in terms

of content and target.

The most frequently preferred analysis for reliability calculations in scale development studies
is the Cronbach a test (Giil and Sozbilir, 2015; Tosun and Taskesenligil, 2015). In this study, the internal
consistency coefficients of the scale; Cronbach Alpha was calculated with Sperman-Brown formula,
two-half correlations and Guttmann split-half reliability formula. Considering the values of these
calculations, it can be concluded that the reliability of the scale is very high and it can make reliable

measurements.

In order to determine the stability of the scale, the test-retest method and correlation analysis
between the two applications were performed on the data obtained with the applications performed 30
days apart. These analyzes were calculated for all items and for the entire scale. According to the
calculated correlation coefficients, there is no item with a low level of correlation among the items in
the scale. Of the items, 21 had moderate and 9 had a high level of correlation. Also, the general
correlation of the scale is high. All items except item 14 and the overall scale have positive (including

item 14) and significant correlations. In this case, it has been concluded that the scale can make stable
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measurements. In prepared scale development study in Turkey are very few stability analysis (Sahin

and Boztung Oztiirk, 2018).

When the items in the scale evaluated, the items measure the teachers' self-efficacy in
developing questions for the analysis, evaluation and creation levels in Bloom Taxonomy. These levels
in Bloom's Taxonomy were taken into account while creating the scale item pool. Because these levels
represent high-level learning levels with common acceptance (Anderson, Krathwohl, Airasian,
Cruikshank, Mayer, Pintrich, Raths and Wittrock, 2001; Anderson and Krathwohl, 2010; Farr, 2010). The
scale items were prepared in line with expert opinions, taking into account the indicators of the skills in
the analysis, evaluation and creation levels in the Bloom Taxonomy. The items in the analysis level
examine the skills of classifying, supporting, collecting evidence, interpreting, making inferences,
establishing relationships, dividing into parts, making inferences, collecting data, saving data,
analyzing data, and interpreting (Koray, Altungekic ve Yaman, 2005). While preparing the items in the
evaluation level, comparing, proving, predicting, criticizing, measuring, predicting, and decision-
making skills are examined. On the other hand, the items in the creation level examine the skills of
proving, proposing, organizing, organizing, Combining, developing, designing, proving, presenting
and sharing. Students with high-level learning should have these skills (Anderson, Krathwohl, Airasian,
Cruikshank, Mayer, Pintrich, Raths and Wittrock, 2001; Anderson and Krathwohl, 2010; Ardahanls,
2018; Bloom, Engelhart, Furst, Hill, and Krathwohl, 1956. ; Bloom, Krathwohl and Masia, 1984; Boekaert,
Zeidner and Pintich, 1999; Farr, 2010; Koray, Altungeki¢, and Yaman, 2005; Lewis and Smith, 1993;
Moon, 2004; Sosniak, 1994; Sosniak, 1994; Sahinel, 2002). The indicators of the skills in these levels are
expressed in sentences that can show teacher self-efficacy. Considering the variance explanation ratio
of the scale, it was concluded that the content validity was quite good. In both national and international
exams, questions measuring high-level learning are asked (Ar, 2019). Teachers should have question
preparation skills that measure the high level of learning. Pre-service training for the acquisition of these
skills is not included, but can be taken during the service; there are trainings that are difficult to achieve
in practice only through the ministry. It should be determined with a valid and reliable tool whether
there are question preparation features that measure teachers' high level learning. In this sense, it can

be thought that the scale can contribute to the literature.

As a result, it has been concluded that the Question Development Self-Efficacy Scale Measuring
the High-Level Learning Level of Science Teachers is a valid and reliable scale that can be used to reveal
the self-efficacy levels of self-efficacy in question writing, and accordingly, It is recommended that
science teachers, scientists who conduct research in the field of science education and assessment and

evaluation benefit.
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M3 Pgrenmlerm iki fe.lrkh ge?ITe-llemeyl karsilagtirabilme becerisini 10 @ 6 ® 5)
6lgen soru maddesi yazabilirim.
M4 .C:.)grencilerin tOpla.dlgl V.e%"il.erden sonu¢ c¢ikarma diizeylerini 1 @ 6 @ 5)
6lgen soru maddesi yazabilirim.
Ogrencilerin elde ettigi bilgilerinden yola g¢ikarak yeni bir
M5 sentezleme (genellemeye ulasma) becerisini 6l¢en soru maddesi (1) (2) (3) (4) 5)
yazabilirim.
M6 C)grer.lc'ﬂ?rjn verilen bir ola}{daki k.o%nt.rol degiskenini belirleme 1 @ 6 @ 5)
becerisini 6lgen soru maddesi yazabilirim.
Ogrencilerin elde ettigi {iriinii s6zlii, yazili ya da gorsel malzeme
M7  kullanarak uygun sekillerde sunabilme becerisini 6lgen soru (1) (2) (3) (4) 5)
maddesi yazabilirim.
MS C)grencilerin i§1e.d.il<.1?ri verileri ve 'olu§tur.d.u‘klar1 modeli 10 @ 6 @ 5)
yorumlama becerisini 6l¢en soru maddesi yazabilirim.
M9 Ogrencilerin .bir ge§%t. k?iiyiikliigii Olgebilme becerisini belirleyen 1 @ @ @ 5)
soru maddesi yazabilirim.
M10 C')grer}c.il?rjn verilen bir olaydaki b_algl'ms1z degiskeni belirleme 1 @ 6 @ 5)
becerisini 6lgen soru maddesi yazabilirim.
Mi1 (")grer'lc'il?rjn bir problemin (gézﬁmi'}r}e' yonelik Oneri sunabilme 1 @ @ @ 5)
becerisini 6l¢en soru maddesi yazabilirim.
Ogrencilerin karsilastiklar1 bir problemin olasi ¢éziimiinii tahmin
1 1 4
Mi2 edebilme becerisini 6lgen soru maddesi yazabilirim. 0 @ 6 @ ©)
M13 (")grenci'lerin elf:l‘e .ettigi bilgileri birlestirme becerisini 6lgen soru 1 @ @ @ 5)
maddesi yazabilirim.
Ogrencilerin verilen bir olay veya iliskide en belirgin bir ya da
M14  birkag degiskeni belirleme becerisini Olgen soru maddesi (1) (2) (3) (4) (5)
yazabilirim.
Ogrencilerin  gerceklesmis  olaylarin ~ sebepleri hakkinda
5 Ozlemlere dayanarak aciklamalar yapabilme becerilerini olgen 5
M1 gozlemlere day k aciklamalar yapabilme b 1 Icen (1) 2) 3) 4) 5)
soru maddesi yazabilirim.
MI6 Ogrenc1.ler1r1 kl.lfc?ugu hipotezi test etme becerisini Slgen soru 10 @ 6 @ 5)
maddesi yazabilirim.
Ogrencilerin  gdzlem, ckarim veya uygulanan deneylere
M17  dayanarak gelecege yonelik muhtemel sonuglar hakkinda tahmin (1) (2) (3) (4) (5)
yapabilme becerilerini 6l¢en soru maddesi yazabilirim.
M18 Ogrencilerin mevcut bilgileri arasinda iliski kurabilme diizeyini 1 @ 6 @ 5)

6lcen soru maddesi yazabilirim.
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M19

M20

M21

M22

M23

M24

M25

M26

M27

M28

M29

M30

Ogrencilerin farkli kaynaklardan bilgi toplama becerilerini dlgen
soru maddesi yazabilirim.

Ogrencilerin hipotez kurma becerisini 6lgen soru maddesi
yazabilirim.

Ogrencilerin yaptig1 gozlemlerden yola gikarak bir veya birden
fazla ozellige gore karsilastirma yapabilme becerilerini 6lgen soru
maddesi yazabilirim.

Ogrencilerin elde ettigi {irlinii paylasabilme becerisini 6lgen soru
maddesi yazabilirim.

Ogrencilerin benzerlik ve farkliliklara gore grup ve alt-gruplara
ayirma becerilerini 6l¢en soru maddesi yazabilirim.

Analiz diizeyinde Ogrenme becerisini Olgen soru maddesi
yazabilirim.

Sentez diizeyinde Ogrenme becerisini Olgen soru maddesi
yazabilirim.

Ogrencilerin topladig1 veriler arasinda iliski kurabilme diizeyini
Olcen soru maddesi yazabilirim.

Ogrencilerin nesneleri siniflandirmada kullanilacak nitel ve nicel
ozellikleri belirleme becerilerini 6l¢gen soru maddesi yazabilirim.
Ogrencilerin olay ve nesnelere yonelik kiitle, uzunluk, zaman,
sicaklik ve adet gibi nicelikler i¢in uygun birimleri de belirterek
yaklasik degerler hakkinda tahmin etme becerilerini 6lgen soru
maddesi yazabilirim.

Ogrencilerin grafik cizimiyle ilgili kurallar1 uygulama becerilerini
6lcen soru maddesi yazabilirim.

Ogrencilerin elde ettigi bilgileri organize etme becerisini dlgen
soru maddesi yazabilirim.

M
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M
M
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