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Bu arastirmada farkli kademelerdeki okullarda gorev yapan yoneticilerin bilimin dogasina iliskin
goriislerinin belirlenmesi amaclanmistir. Tarama yontemiyle yiriitilen arastirmaya Elazig il
merkezindeki farkli okullarda yoneticilik yapan 141 kisi katilmistir. Arastirmada “bilimsel bilginin
dogasi nedir?”, “bilimsel bilgi nasil tiretilir?”, “glivenilir ve gecerli bilimsel bilgi nasil tiretilir?”, “bilimsel
bilginin iiretilmesinde bilim insaninin rolii” seklinde 4 alt boyuttan olusan, 26 maddelik argiimantasyon
acisindan bilimin dogasi testi kullanilmistir. Arastirmada egitim durumu, mesleki kidem, mezun olunan
okul, yas ve gorev durumu degiskenleri acisindan gruplar arasindaki farklar arastirilmistir. Elde edilen
verilerin normallik dagilimlari incelendikten sonra MANOVA testi ile analiz edilmistir. Bu arastirmadan
elde edilen sonuglar genel olarak degerlendirildiginde; aritmetik ortalamanin X=80,184 oldugu ve okul
yoneticilerinin bilimin dogasina iliskin bilgi seviyelerinin orta diizeyde oldugu sonucuna ulasimistir.
Ayrica, verilerin analizi sonucunda egitim durumu degiskeni agisindan; bilimsel bilgi nasil tretilir alt
boyutu ile glivenilir ve gecerli bilimsel bilgi nasil {iretilir alt boyutunda gruplar arasinda Egitim Fakiiltesi
mezunu olmayan yo6neticiler lehine anlaml bir farkliligin oldugu sonucuna ulasilmistir.

Anahtar kelimeler: Bilimin dogasi, MANOVA, okul yoneticisi

Abstract

In this study, it was aimed to determine the views of administrators working in schools at different
levels about the nature of science. The study, which was conducted with the survey method, was
attended by 141 people working as administrators in different schools in Elazig city center. In the study,
a 26-item argumentation-based NOS test consisting of 4 sub-dimensions such as "what is the nature of
scientific knowledge?", "how is scientific knowledge produced?”, "how is reliable and valid scientific
knowledge produced?”, and "the role of scientists in the production of scientific knowledge" was used. In
the study, the differences between the groups in terms of educational status, professional seniority,
graduated school, age and job status variables were investigated. After examining the normality
distributions of the obtained data, they were analyzed with MANOVA test. When the results obtained
from this research are evaluated in general, it can be interpreted that the level of knowledge of school
administrators about the nature of science is not at the desired level with an arithmetic mean of
X=80,184. In addition, as a result of the analysis of the data, it was concluded that there was a significant
difference between the groups in favor of the administrators who did not graduate from the Faculty of
Education in terms of the educational status variable; in the sub-dimension of how scientific knowledge
is produced and how reliable and valid scientific knowledge is produced.
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GIRIS

Bilimsel okuryazarlik, fen egitiminin temel hedeflerinden biridir ve bilimsel okuryazarligin
temel bir unsuru olan bilimin dogasinin yeterince anlasilmasi gerekmektedir (Abd-El-Kahlick,
2000). Bilimsel okuryazar bir birey, bilimle ilgili kavramlari, prensipleri, teorileri, bilimsel
slireci tanir ve bilim, teknoloji ve toplum arasindaki kompleks iliskiyi anlar boylece bilimin
dogasini daha iyi bicimde yorumlayabilir (Abd-El-Kahlick vd., 1998). Bu yiizden diinya
genelinde 6grencilerin bilimin dogasini anlamalarinin énemli egitimsel amaclardan biri oldugu
vurgulanmaktadir (Lederman, 1999). Ayni1 zamanda bircok fen egitimcisi, bireylerin toplumsal
olaylarla ilgili bilincli bicimde karar verebilmeleri amaciyla ve bilimin sosyal etkilerinin
anlasilabilmesi icin konularin bilim-teknoloji-toplum etkilesimleri baglaminda ele alinmasi
gerekligini bildirmektedirler (Zeidler vd., 2002). Bu ylizden toplumdaki her bireye nitelikli
bilim egitimi verilmesi ve bilimsel tartismalarda bilimsel siireci elestirel bicimde kullanabilen
ve bilim toplum baglaminda bilingli kararlar verebilen bilim okuryazar1 bireylerin
yetistirilmesi 6nem arz etmektedir (Koéseoglu vd., 2008). Ancak ne 06grencilerin ne de
O0gretmenlerin anlasilmasi zor bir yapida olan bilimin dogas: ile ilgili yeterli bilgilerinin
olmadig1 goriilmektedir (Bell ve Lederman, 2003; Mesci, Yesildag-Hasancebi ve TuncaYuksel,
2023). Genel olarak bilimin dogasi, bilim sosyolojisi ve epistemolojisine, bilmenin bir yolu
olarak bilimi veya bilginin ve gelisiminin dogasina dair deger ve inanclar1 ifade etmektedir
(Lederman, 1992).

Bilimin dogasi ile ilgili yapilan ¢alismalara bakildiginda bilimsel bilginin nasil meydana
getirildigi, ne anlama geldigi ve bularin nasil 6gretilecegi ile igili cok farkh goriislerin oldugu
goriilmektedir (Driver vd. 1996; Lederman, 1992; Lederman vd., 2002). Sonug olarak bilimin
dogasi ile ilgili ¢cesitli tanimlar ve net bir uzlasma bulunmamaktadir (Matthews, 1994; Abd-El-
Kahlick vd. 1998). Bununla beraber Lederman (1992) bunlarin hepsinin bilimsel bilgiye ve
bilimin 6zelliklerine vurgu yaptigindan hepsinin gecerli oldugunu ifade etmistir ve bilimsel
bilgi, bilimsel yontem, teori ve kanun ile bilim adaminin rolii gibi bilimin dogasiyla ilgili
konularda ortak goriislere ulasilabildigi ifade edilmistir (Tirkmen ve Yal¢in, 2001). Ayrica
bilimin dogasi, bilim felsefesi, bilim tarihi, bilim sosyolojisi ve bilim psikolojisi gibi disiplinlerin
kesisim noktasi olarak kabul edilmistir (McComas ve Olson, 2000). Diger taraftan bilimin
dogasi ile uyusmayan bilgiler, bilimin dogasi ile ilgili dogru zihinsel semanin olusmasinin
ontindeki engeller literatiirde bilimsel mitler olarak ifade edilmistir (Eceyurt Tirk ve Tiiziin,
2017). Bilim ve teknolojinin ayni olmasi, bilim insanlarinin objektif olmalari, hipotezlerin
teorilere, teorilerin de kanunlara doniismesi, genel ve tek bir evrensel yontemin olmasi,
deneylerin bilimsel bilgiye ulasmanin temel yolu olmalari, bilimin yaraticiliktan daha ¢ok
yontemsel olmasi gibi ifadeler bilimin dogasi ile ilgili bilimsel mitler arasindadir (McComas,
1998). Literatiir incelendiginde bilimin dogasi ile ilgili ¢esitli branslardaki 6gretmen adaylari
ve Ogretmenlerle calismalarin oldugu goriilmektedir. Ancak okul yoneticilerinin bilimin
dogasina iliskin gortsleri ile ilgili cok fazla ¢alismaya rastlanmamaistir.

Arastirmanin Amaci

Bu arastirmanin amaci farkli kademelerde goérev yapan okul yoneticilerinin bilimin dogasina
iliskin gorislerini belirlemektir. Okul yoneticilerinin 6gretimsel liderlik becerilerini de
diistinecek olursak bu tirden g¢alismalara ihtiya¢c oldugu disiinilmektedir. Bu amag
dogrultusunda asagidaki arastirma sorularina cevaplar aranmistir:

1. Okul yoneticilerinin bilimin dogasina iliskin gortisleri nelerdir?

2. Okul yoneticilerinin bilimin dogasina iliskin gortsleri arasinda egitim durumu
acisindan anlaml bir farklhilik var midir?

3. Okul yoneticilerinin bilimin dogasina iliskin goriisleri arasinda mezun olunan okul

degiskeni acgisindan anlam bir farklilik var midir?
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4. Okul yoneticilerinin bilimin dogasina iliskin goriisleri arasinda yas agisindan
anlaml bir farklilik var midir?
5. Okul yoneticilerinin bilimin dogasina iliskin goriisleri arasinda gorev durumu

acisindan anlamli bir farklhilik var midir?

YONTEM
Arastirmanin Modeli

Bu calisma, nicel arastirma cesitlerinden biri olan tarama modeli kullanmilarak yapilmistir.
Genel tarama modeli ile ¢ok fazla 6geden olusan bir evrene iliskin sonuca ulasmak
amaglanmaktadir. (Karasar, 2011). Bu tarama modeli genis gruplar ilizerinde uygulanip
kisilerin bir olay veya olguya dair goriislerini, tutumlarini almaya ve olgu ile olaylarin
betimlenmesini amaglamaktadir (Karakaya, 2012).

Evren ve Orneklem

Bu arastirmada ulasilabilir evrenini Elazig’da gorev yapan okul miidiirleri olusturmaktadir. Bu
arastirmanin 6rneklemini de 2023-2024 yilinda Elazig merkezde bulunan resmi okullarda
gorev yapan okul yoneticileri olusturmaktadir. Arastirmaya 141 yonetici katilmistir.
Orneklemin demografik dzelliklerine iliskin betimsel veriler asagidaki tablolarda verilmistir:

Tablo 1. Kideme gore dagilim

Kidem N %
11-20 y1l 52 36.9
21-30y1l 89 63.1
Toplam 141 100

Arastirmaya katilan yoneticilerin 52’si (% 36.9) 11-20 y1l kideme, 89'u (% 63.1) 21 yil ve lizeri
kideme sahip yoneticilerden olusmaktadir.

Tablo 2. Egitim durumina gore dagilim

Egitim durumu N %
Lisans 75 53.2
Lisansiisti 66 46.8
Toplam 141 100

Arastirmaya katilan yoneticilerin 75’'i (% 53.2) lisans mezunu iken, 66’s1 ise (% 46.8)
lisansiistii mezunlarindan olusmaktadir.

Tablo 3. Mezun olunan okula gore dagilim

Mezun Olunan Okul N %

Egitim Fakiiltesi 72 511
Diger 68 48.9
Toplam 141 100

Arastirmaya katilan yoneticilerin 72’si (% 51.1) Egitim Fakiiltesi mezunu iken, 68’i ise (%
48.9) diger fakilte mezunlarindan olusmaktadir.

Tablo 4. Yasa gore dagilim

Yas N %

33-43 yas 53 37.6

44 yas ve lizeri 88 62.4

Toplam 304 100
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Arastirmaya katilan yoneticilerin 53’4 (% 37.6) 33-43 yas araliginda iken 88’i (% 62.4) 44 yas
ve lizeri yoneticilerden olusmaktadir.

Tablo 5. Gorev degiskenine gore dagihim

Gorev degiskeni N %
Midir 43 30.5
Midiir yardimcisi 98 69.5
Toplam 141 100

Arastirmaya katilan yoneticilerin 43’ (% 30.5) miidiir olarak gérev yaparken 98’i (% 69.5)
miidiir yardimicisi olarak gérev yapmaktadir.

Veri Toplama Araclari

Kisisel Veri Formu ‘

Bu arastirmaya katilan 6gretmenlerin demografik verilerini elde etmek amaciyla gelistirilen
kisisel veri formu kullanilmistir.

Argiimantasyon Acisindan Bilim Dogasi Testi
Argiimantasyon acisindan Bilimin dogasi testi 26 maddeden ve dort alt boyuttan olusmaktadir.

Bunlar, “Bilimsel bilginin dogasi nedir?”, “Bilimsel bilgi nasil iiretilir?”, “Glivenilir ve gecerli
bilimsel bilgi nasil iretilir?”, “Bilimsel bilginin iretilmesinde bilim insaninin roli” alt
boyutlaridir. Orjinali Sampson ve Clark (2006)’1n gelistirdigi test Cetin vd. (2010) tarafindan
dilimize uyarlanmistir. 1=A goriisiine tamamen katiliyorum; 2= Her iki goriise de katiliyorum
fakat A’daki goriise B’dekinden daha c¢ok katiliyorum. 3= Her iki gorlise de esit bicimde
katillyorum. 4= Her iki goriise de katiliyorum fakat B’deki goriise A’dakinden daha ¢ok
katiliyorum.5= B goriistine katiliyorum seklinde ankette A gortsii ve B gortiisii olmak tizere 5°li
skala kullanilmistir. Cetin vd. (2010) tarafindan testin giivenirlik katsayis1 0.68 olarak
bulunmustur. Kutluca tarafindan yapilan giivenirlik calismasinda da testin giivenirligi 0.79

olarak belirlenmistir. Bu arastirmada da testin giivenirlik katsayis1 0.69 olarak hesaplanmistir.

Veri Toplama Siireci

Arastirmanin verileri, Etik Kurul onay1 ve Elazig Milli Egitim Miidiirliigiinden alinan izinlerden
sonra toplanmistir. Hazirlanan yonerge ile arastirmanin amaci net bicimde ifade edilerek
goniilli olur formunu dolduran 6gretmenlerin kisisel veri formu ve 6lgegi doldurmalari
istenmistir.

Verilerin Analizi

Arastirmadan elde edilen verileri analiz etmek amaciyla okul yoneticilerinin Bilim Dogasina
iliskin 6lcegin alt boyutlar1 agisindan sahip olduklar1 goriisler ile kisisel verilerin analizinde,
yluzde ve frekans analizleri kullanilmistir. Ayni zamanda, verilerin normallik dagilimlari
belirlenip 6lcege ait goriislerin cesitli degiskenler agisindan incelenmek amaciyla MANOVA
testi kullanilmigtir. MANOVA testi analizlerini yapmak icin 6rneklem biiytkliigii, normallik, ug
degerler, dogrusallik, regresyonun homojenligi, coklu baglant1 ve tekillilik ile varyans ve
kovaryans matrislerinin homojenligi varsayimlarinda ciddi ihlallerin olmadig1 belirlenmistir.
Verilerin analizinde SPSS 21.0 istatistik programi kullanilmistir (Balc1 & Ahi, 2017).
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Betimsel istatistikler

Normallik dagilimini belirlemek icin ortalama, budanmis ortalama, medyan, mod, ¢arpiklik,
basiklik degerleri ile, histogram, u¢ degerler, kutu cizgi grafigi, Kolmogorov-Smirnov, Shapiro-
Wilk testi sonuclart degerlendirilmistir ve verilerin normal dagilhim gosterdigi sonucuna
ulasilmistir (Tablo 6).

Tablo 6. Betimsel istatistikler

S . m > = g . x> 5 g 5 =

R E EE 4 - §E Zemfizg 2Ef 58 3

23 T 5% £ s & % FE=¥giai Tz PFE g

32 g Sg£ = = = e g52Siff BEs EE A

= - ) @ o mémEEU& gg ;om %‘
w wn

Bilimsel 20,56 8,00 27,00 22,00 21,00 ,791 ,406 ,204 ,000 ,000

bilginin 20,34 ,854

dogasi nedir?

Bilimsel bilgi 1568 15,55 6,00 29,00 14,00 15,00 ,013 ,406 ,507 ,204 ,002  ,009

nasil iiretilir? ’

Givenilir  ve 22,20 10,00 32,00 24,00 22,00 ,520 ,406 - ,204 ,073 157

gecerli ,219

bilimsel bilgi 22,14

nasil iiretilir?

Bilimsel 21,96 13,00 33,00 19,00 22,00 -601 ,406 ,144 ,204 ,028  ,058

bilginin

tretilmesinde 22,00

bilim

insaninin roli

Toplam Olgek 80,18 80,11 47,00 118,00 82,00 81,00 1,049 ,406 ,152 ,204 ,000 ,010

Kolmogorov-Smirnov ve Shapiro-Wilk testlerinin sonuglari, o6lcek ve alt boyutlarinda
anlamlilik degerlerinin p<.05 oldugunu géstermektedir. Sosyal bilimlerde, 6zellikle 6rneklemin
biiyiik oldugu durumlarda, Kolomogorov-Smirnov testi sonuclarinin .05’ten kiiciik olmasinin
ihtimal dahilinde oldugu belirtilmektedir (Balct & Ahi, 2017). Ancak, her bir hiicredeki
orneklem sayisinin 20'den fazla olmasi durumunda sonuglarin yeterince giivenilir oldugu ifade
edilmektedir (Tabachnick & Fidell, 2007). Bu arastirmada “Giivenilir ve gecerli bilimsel bilgi
nasil iretilir?” alt boyutunda Kolmogorov Smirnov testinin sonucu p>.05 (p=.073) olarak
bulunmustur. Ayrica, Shapiro Wilk testi sonug¢larina gore, "Giivenilir ve gecerli bilimsel bilgi
nasil {Uretilir?” (p=.157) ve "Bilimsel bilginin iretilmesinde bilim insaninin rold” alt
boyutlarinda (p=.058) p>.05 olarak belirlenmistir. Bu verilerle birlikte, ortalama, medyan,
mod, basiklik-carpiklik degerleri, g-q, kutu ve ¢izgi grafigi, histogram, dal-yaprak sonuglari da
incelenmistir ve ayrica verilerin basiklik, carpiklik degerlerinin genel olarak-1.96 ile +1.96
araliginda bulunmalari ve yine bu degerlerin standart hata degerlerinin sirasiyla .406 ve .204
olarak bulunmasi verilerin normal dagildiklarina dair isaretler olarak kabul edilmektedir
(Uysal & Kilig, 2021). Ayrica, MANOVA sayiltilar1 da denenmis ve genel olarak bu sayiltilarin
karsilandig1 gérilmiistiir.

ISSN: 2602-2516 Disiplinlerarasi Egitim Arastirmalari Dergisi 155
Journal of Interdisciplinary Educational Research 2024;8(18);151-164



Disiplinlerarasi Egitim Arastirmalar1 Dergisi

BULGULAR

Tablo 7. Argiimantasyon Agisindan Bilimin Dogasi Testi “Bilimsel bilginin dogas1 nedir?” alt
boyutuna iliskin aritmetik ortalamalar

Goriis A (1) Goriis B (5) X ss

1) Bilimsel bilgi gercegin ne olduguna Bilimsel bilgi gercegin ne olduguna iliskin kesin bir 3,16 1,60
iliskin sadece olasi bir tanim sunar. tanim sunar.

2) Bilimsel bilgi; ¢alismanin ydntemi, Bilimsel bilgi; kanitlarla iyi desteklenirse giivenilir 3,36 1,42
verileri ve yorumlart paylasilirsa ve sayilabilir.
tartisilirsa giivenilir sayilabilir.

3) Bilimsel arastirmalarda o6nyargilar ve Bilimsel bir arastirma dogru yapildiginda hatalar ve 3,55 1,25
hatalar kaginilmazdir. onyargilar giderilir.

4) Bilim insanlar kendi alanlarinda uzman Bilim insanlar1 kendi alanlarinda uzman oldugu halde 3,75 1,27
olduklari i¢in bir bilim insaninin vardigi bir bilim insaninin vardigi sonuglar yanlis olabilir.
sonuglar dogrudur.

5) Yogunluk kavrami fiziksel nesnelerin Yogunluk kavrami fiziksel nesnelerin dogal bir 3,30 1,34
sahip olabilecekleri bir o6zelligi temsil 6zelligidir ve bilim insanlarinin nasil diisiindiiklerinden
etmek icin bilim insanlarinin yaptig1 bir tamamiyla bagimsizdir.
bulustur.

6) Bilim insanlar1 atomun var oldugunu  Bilim insanlar1 atomun var oldugunu bilirler ¢iinkii bu 3, 1,45
bilirler ¢iinkii baz1 gézlemler sadece bu  parcaciklar1 ileri teknolojik aletler kullanarak 19
parcaciklarin varligi ile agiklanabilir. gormislerdir.

Tablo incelendiginde tiim maddelere 3,16+1,60 ile 3,75+1,27 arasinda goriis bildirdikleri

gorulmustir
Tablo 8. Bilimin Dogasi Testi “Bilimsel bilgi nasil tretilir?” alt boyutuna iliskin aritmetik
ortalamalar
Goriis A (1) Goriis B (5) X ss
7) Deneyler bilimde o6nemlidir c¢iinkii Deneyler bilimde 6nemlidir ¢iinkii fikirlerin 2,72 1,40
givenilir kanitlar olusturmak i¢in dogruyada yanlhs oldugunu kanitlar.
kullanilir.
8) Basarili bilim insanlari bilimsel metodu  Basarili bilim insanlar1 diger bilim insanlarim1 basarisiz 2,46 1,31
basarisiz bilim insanlarindan daha iyi  bilim insanlarindan daha iyi ikna edebilirler.
kullanirlar.
9) Bilimsel bilgi tiretmek icin kullanilan Bilimsel bilgi liretmek i¢in kullanilan yontemler bir takim 2,08 1,22
yontemler bir takim tekniklere dayanir.  degerlere dayanir.
10) Bilim insanlar1 sosyal faktorlerden, Bilim insanlari tarafsizdir; sosyal faktorler ve kendi kisisel 3,61 1,45
kendi kisisel inanclarindan ve gecmis inanglari aragtirmalarini etkilemez.
arastirmalarindan etkilenir
11) Bilim insanlar1 topladiklar1 verileri Bilim insanlar1 topladiklar1 verileri yorumlarken sadece 2,56 1,38
yorumlarken kendi ge¢mis bilgilerine, mantiklarina giivenir, yaraticihklarim ya da gegmis
mantiklarina ve yaraticiliklarina  bilgilerini kullanmaktan kaginir.
glvenir.
12) Bilimsel bir toplulukta arastirmanin Bilimsel bir toplulukta arastirmamn igerigi, yontemi ve 2,24 1,24
icerigi, yontemi ve sonuglari ile ilgili ~ sonuglari ile ilgili miizakere ve tartismalar nadirdir.
miizakere ve tartismalar yaygindir
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Tablo incelendiginde 10. maddeye 3,61+1,45 diizeyinde diger maddelere ise

2,08+1,22-2,72 +1,40 duzeyinde gorts bildirdikleri belirlenmistir.

Tablo 9. Bilimin Dogas1 Testi “Glivenilir ve gecerli bilimsel bilgi nasil iiretilir?”, alt boyutuna

iliskin aritmetik ortalamalar

Goriis A (1) Gorts B (5) X ss

13) Bilimsel bilginin dogrulugu kesin Bilimsel bilgi kesinlikle dogrudur. 3,00 1,34
degildir.

14) Bilimsel yontem kesin delil saglar. Birseyin dogru oldugunu kanitlayacak yeterli delil 2,21 1,06

bulmak imkansizdir.

15) Ayni olay hakkinda iki farkli bilim Aymi1 olay hakkinda iki farkli bilim insaminin 3,20 1,37
insaninin yaptiklar1 gézlemler ayn1  yaptiklar1 gézlemler farkh olacaktir.
olacaktir.

16) Bilimsel bilgi en iyi sekilde diinya Bilimsel bilgi en iyi sekilde dinyanin nasil 3,23 1,37
hakkindaki gerceklerin toplami isledigini agiklama ¢abasi olarak tanimlanir.
olarak tanimlanir

17) Bilimsel bilgi o6zneldir, kisiden Bilimsel bilgi nesneldir, kisiden kisiye degismez. 4,02 1,21
kisiye degisebilir

18) Bir teoriye ters diisen tek bir olay  Bir teoriye ters diisen bir ya da daha ¢ok olay 322 144
varsa o teori yanlistir. olsa bile o teori hala ise yarar olabilir.

19) Bilim insaninin kisisel inanglar1 ve  Neyin kanit olarak sayilacagi biitlin bilim insanlar1 3,24 1,40

egitimi onun neyi kanit olarak icgin aynidir.

sayacagini etkiler.

Tablo incelendiginde 13,15,16,18 ve 19. maddelere genel olarak 3,00+1,34 ile
3,24+1,40 diizeyinde, 14 maddeye 2,21+1,06 diizeyinde ve 17. maddeye de 4,02+1,21

diizeyinde goriis bildirdikleri belirlenmistir.
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Tablo 10. Bilimin Dogas1 Testi

“Bilimsel bilginin iretilmesinde bilim insaninin rold” alt
boyutuna iliskin aritmetik ortalamalar

Goriis A (1) Goriis B (5) X ss

20) Deney bir diisiinceyi test etmek Deney yeni bir sey kesfetmek icin kullanilir. 2,68 1,37
icin kullanilir.

21) Bilim en iyi sekilde arastirma ve Bilim en iyi sekilde a¢iklama ve tartisma siireci 2,58 1,25
deney yapma siireci olarak olarak tanimlanir.
tanimlanir.

22) Biitiin bilim dallar1 tek bir bilimsel Bilim insanlarimin  kullandiklar1 ~ yontemler, 4,17 1,14
yonteme dayanir. arastirmanin amacina ve bilim dalina gore degisir.

23) Aymi verileri inceleyen ve ayni Ayni verileri inceleyen ve ayni alanda uzman olan 2,58 1,34
alanda uzman olan iki bilim insan1  iki bilim insam1 ¢ogunlukla farkli sonuglara
ayni sonuglara ulagacaktir ulasacaktir.

24) Bilim insanlar1 belli bir kimyasalla Bilim insanlar1 belli bir kimyasalla c¢alisan 2,53 1,24
calisan insanlarin o kimyasalla insanlarin o kimyasalla c¢alismayanlara gore
calismayanlara gore kanser olma kanser olma olasihiginin iki kat fazla oldugunu
olasiiginin iki kat fazla oldugunu gosterseler bile, o kimyasalin kansere sebep
gosterebilirlerse, o kimyasalin oldugundan emin olamazlar.
kansere sebep oldugundan emin
olabilirler.

25) Veriler bir deney sirasinda  Verilerin giivenilirligi her Zaman 3,36 1,39
toplanirsa gilivenilir sayilir. sorgulanmalidir.

26) Bilimsel bilgi bir kez kesfedildikten  Bilimsel bilgi genellikle yeni arastirma ya da bakis 4,07 1,32

sona zamanla degismez

acilarinin sonucuna gore zamanla degisir.

Tablo incelendiginde 22 ve 26. maddelere genel olarak 4 diizeyinde goriis bildirdiklerini 25.
maddeye 3 diizeyinde ve 20,21, 23 ve 24. maddelere ise 2,53%1,24 ile 2,68+1,37 diizeyinde
goris bildirdikleri belirlenmistir.

Tablo 11. Mesleki kidem degiskenine gore Argiimantasyon Acisindan Bilimin Dogasi Testi ¢cok
degiskenli varyans analizi sonuclari

Hat K iet
Etki Wilk’s Lambda F Hipotez sd’si a’ a_l ismieta Gozlenen gii¢
sd’si kare
Kesisim ,020 1660,942 4,00 136,00 ,000 ,980 1,00
Grup 48,851 1,288 4,00 136,00 ,278 ,036 ,394
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Tablo 12. Argiimantasyon Acisindan Bilimin Dogasi Testi alt boyut puanlari i¢in gruplar arasi
etkiler

Kismi eta Gozlenen

Kaynak  Bagimli Degisken df F p* kare giic
Kesisim Bilimsel bilginin dogasi nedir? 1 3539’574 ,000 ,962 1,00
Bilimsel bilgi nasil tiretilir? 1 1584’700 ,000 919 1,00
piventlin ve geserli bilimsel 1 4257,696 000 968 1,00
ilgi nasil tretilir?
Bilimsel bilginin tretilmesinde
bilim insaninin roli 1 2895’759 ,000 ’954 1,00
Mesleki Bilimsel bilginin dogasi nedir?
ested 1 228 634 002 076
Kidem
Bilimsel bilgi nasil tiretilir? 1 ,092 ,298 ,008 ,180
Giivenilir ve gecerli bilimsel
bilgi nasil iiretilir? 1 2,322 130 016 328
g_il.ims_el bilginin ﬁ.l."etilmesinde 1 ’337 ,562 ’002 ,089
ilim insaninin rolii
*p<.05

Mesleki kidem degiskeni acisindan ¢ok degiskenli varyans analizi sonuglar
degerlendirildiginde dort alt boyutta da gruplar arasinda anlamlh bir farkin olusmadigi
gorilmiistir (p>.05).

Tablo 13. Egitim durumu degiskenine gore Argiimantasyon Agisindan Bilimin Dogasi1 Testi ¢cok
degiskenli varyans analizi sonuclari

. . . ). Hata Kismi eta . .
Etki Wilk’s Lambda F Hipotez sd’si sd'si p kare Gozlenen gii¢
Kesisim ,019 1782,097 4,00 136,00 ,000 ,981 1,00
Grup ,947 1,896 4,00 136,00 ,115 ,053 ,562

Tablo 14. Bilimin Dogasi Testi alt boyut puanlari icin gruplar arasi etkiler

Kismi eta Gozlenen

Kaynak Bagimli Degisken df F p* kare aiic
Kesisim Bilimsel bilginin dogas nedir? 1 3837,746 ,000 ,965 1,00
Bilimsel bilgi nasil diretilir? 1 1659,888 ,000 ,923 1,00
poventn ve geserl bilimsel 1 4560,245 ,000 970 1,00
ilgi nasil tiretilir?
Bilimsel bilginin iiretilmesinde
bilim insaninin rolii 1 3120’100 ’000 ’957 1’00
Siti Bilimsel bilginin dogasi nedir?
Egitim 1 1,224 271 009 196
durumu
Bilimsel bilgi nasil diretilir? 1 ,369 ,545 ,003 ,093
Giivenilir ve gegerli bilimsel
bilgi nasil tretilir? 1 1,073 302 ,008 177
Bilimsel bilginin iretilmesinde 1 1'739 ,189 ,012 ,258

bilim insaninin rolii

*p>.05

Egitim durumu degiskeni acisindan ¢ok degiskenli varyans analizi sonuglari
degerlendirildiginde dort alt boyutta da gruplar arasinda anlamli bir farkin olusmadigi
gorulmistir (p>.05).
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Tablo 15. Mezun olunan okul degiskenine gére Argiimantasyon Acisindan Bilimin Dogasi1 Testi
cok degiskenli varyans analizi sonuglari

. 1 . ). Hata Kismi eta . .
Etki Wilk’s Lambda F Hipotez sd’si sd'si p kare Gozlenen gii¢
Kesisim ,018 1848,209 4,00 136,00 ,000 ,982 1,00
Grup ,924 2,793 4,00 136,00 ,029 ,076 ,753

Tablo 16. Bilimin Dogasi Ol¢egi alt boyut puanlari icin gruplar arasi etkiler

Kaynak Bagimli Degisken df F p* Kismi eta Gozlenen

kare glic
Kesisim Bilimsel bilginin dogasi nedir? 1 3949'517 ,000 ,966 1‘00
Bilimsel bilgi nasil iiretilir? 1 1664,652 ,000 ,923 1‘00
Giivenilir ve gegerli bilimsel bilgi
nasil firetilir? 1 4771,497 ,000 ,972 1,00
Bilimsel bilginin iiretilmesinde
bilim insaninin roli 1 3085’204 ,000 ’957 1,00
Mezun Bilimsel bilginin dogasi nedir?
olunan 1 4,897 ,029* ,034 ,594
okul
Bilimsel bilgi nasil tiretilir? 1 '016 ,898 ,000 ,052
Giivenilir ve gegerli bilimsel bilgi
nasil tiretilir? 1 6’516 '012* '045 '717
Bilimsel bilginin iiretilmesinde 1 116 734 001 063

bilim insaninin rolu

*p<.05

Egitim durumu degiskeni acisindan ¢ok degiskenli varyans analizi sonuglar
degerlendirildiginde bilimsel bilgi nasil liretilir alt boyutu ile giivenilir ve gecerli bilimsel bilgi
nasil tretilir alt boyutunda gruplar arasinda Egitim fakiiltesi mezunu olmayan yoneticilerin
lehine anlamhi bir farklihigin oldugu bulunmustur (p<.05). Bilimsel bilginin dogasi alt
boyutunda Egitim fakiltesi disindaki boéliimlerden mezun olan yoneticilerin vermis olduklari
cevaplarin aritmetik ortalamalari incelendiginde bu degerin X=21,072+3,34 oldugu, Egitim
Fakiiltesi mezunlarinda da bu degerin X=19,638+4,27 oldugu belirlenmistir. Ayrica giivenilir
ve gecerli bilimsel bilgi nasil iiretilir alt boyutunda da Egitim fakiiltesi disindaki béliimlerden
mezun olan yoneticilerin vermis olduklar1 cevaplarin aritmetik ortalamalar1 incelendiginde bu
degerin X=22,985+3,61 oldugu, Egitim Fakiiltesi mezunlarinda da bu degerin X=21,347+3,98
oldugu belirlenmistir.

Tablo 17. Yas degiskenine gore Arglimantasyon Ag¢isindan Bilimin Dogas1 Testi ¢ok degiskenli
varyans analizi sonuclari

. . . L. Hata Kismi eta B} ;
Etki Wilk’s Lambda F Hipotez sd’si sd'si p kare Gozlenen gii¢
Kesisim ,020 1679,625 4,00 136,00 ,000 ,980 1,000
Grup ,983 ,598 4,00 136,00 ,665 ,017 ,193
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Tablo 18. Argiimantasyon Acisindan Bilimin Dogas1 Testi alt boyut puanlar icin gruplar arasi
etkiler

Kismi eta Gozlenen

o
=<

Kaynak  Bagimli Degisken F p*

kare gli¢
Kesisim Bilimsel bilginin dogasi nedir? 1 3568,510 ,000 ,963 1,00
Bilimsel bilgi nasil tiretilir? 1 1560’42 3 ,000 918 1,00
Giivenilir ve gecgerli bilimsel
bilgi nasil tiretilir? 1 4266’706 ’OOO ’968 1’00
Bilimsel bilginin tretilmesinde
bilim insaninin roli 1 2897’759 ,000 ’954 1,00
Yas Bilimsel bilginin dogasi nedir? 1 ,162 ,688 ,00 1 ,068
Bilimsel bilgi nasil iiretilir? 1 ’01 7 ,895 ,000 ,052
Giivenilir ve gecgerli bilimsel
bilgi nasil uretilir? 1 714 400 ’005 134
Bilimsel bilginin tretilmesinde 1 1'934 ,167 ,014 ,282

bilim insaninin rolii

*p>.05

Yas degiskeni agisindan ¢ok degiskenli varyans analizi sonuglar1 degerlendirildiginde dort alt
boyutta da gruplar arasinda anlamli bir farkin olugsmadigi gériilmiistiir (p>.05).

Tablo 19. Gorev durumu degiskenine gore Argiimantasyon Acisindan Bilimin Dogasi Testi ¢cok
degiskenli varyans analizi sonuclari

Hata Kismi eta
Etki Wilk’s Lambd F Hipotez sd’si Gozl U
i ilk’s Lambda ipotez sd’si sd'si p kare 6zlenen gli¢
Kesisim ,021 1554,879 4,00 136,00 ,000 ,979 1,00
Grup ,979 , 745 4,00 136,00 ,563 ,021 ,235

Tablo 20. Arglimantasyon Ag¢isindan Bilimin Dogas1 Testi alt boyut puanlari icin gruplar arasi
etkiler

Kismi eta Gozlenen

K k Bagiml Degisk df F *

ayna agiml Degisken p kare aiic
Bili 1 bilgini g

Kesisim ilimsel bilginin _dogasi 1 3348,375 ,000 960 1,00
nedir?
Bili 1 ilgi 1
Bilimsel —bilgi  nast 1 1408,032 ,000 910 1,00
uretilir?
Giivenilir  ve  gegerli
bilimsel bilgi nasil 1 3928,611 ,000 ,966 1,00
uretilir?
Bilimsel bilginin
uretilmesinde bilim 1 2646,958 ,000 ,950 1,00
insaninin roli

Gorev Blllr-nsel bilginin dogas1 1 2184 142 015 312

durumu nedir?
Bili 1 bilgi 1
orimse. bl nast 1 021 886 ,000 052
dretilir?
Giivenilir  ve  gegerli
bilimsel bilgi nasil 1 ,851 ,358 ,006 ,150
dretilir?
Bilimsel bilginin
uretilmesinde bilim 1 ,373 ,542 ,003 ,093
insaninin roli

*p>.05
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Gorev durumu degiskeni agisindan ¢ok degiskenli varyans analizi sonuglar
degerlendirildiginde dort alt boyutta da gruplar arasinda anlamli bir farkin olusmadigi
gorilmistir (p>.05).

SONUCLAR ve TARTISMA

Argiimantasyon Acisindan Bilimin Dogasi testinden elde edilen puanlarin yiiksek olmasi, okul
yoneticilerinin bilimin dogasina yonelik gorislerinin genel olarak ytliksek oldugu anlamini
tasimaktadir. Bu testten alinabilecek olan en diisiik puan 26, orta diizeyde alinacak olan puan
78 ve en yiiksek alinabilecek puan ise 130’dur. Bu arastirmadan elde edilen sonuglara
bakildiginda aritmetik ortalamanin X= 80,184 oldugu ve dolayisiyla okul yéneticilerinin
bilimin dogasina yonelik goriislerinin orta diizeyde oldugu belirlenmistir. Bu sonug, okul
yoneticilerinin bilimin dogasina iliskin bilgi seviyelerinin yeterli diizeyde olmadig1 seklinde
yorumlanabilir. Ogretmen egitiminde islenilen fen konularinin bilim felsefesiyle ve dolayisiyla
bilimin dogasiyla etkilesim halinde agiklanmamasi, 6grencilerin gercek anlamda bilim
deneyimlerini olusturmalarina engel olabilir (Kutluca, 2016). Sonug¢ olarak, bireyler, McComas
(2002) tarafindan ifade edilen bilimde tek bir bilimsel yontem oldugu, hipotezlerin teorilere ve
teorilerin de kanunlara doéniistiigii gibi bilimsel mitlere sahip olabilirler. Argiimantasyon
acisindan Bilimin Dogasi testi sonuglari incelendiginde “bilimsel bilginin dogas1 nedir?” alt
boyutunda en yiiksek aritmetik ortalamanin 4. madde olan bilim insanlarinin vardigi
sonuglarin dogrulugu ile ilgili madde oldugu (X=3,75), en diisiik aritmetik ortalamanin ise
bilimsel bilginin gercege iliskin sundugu tamimla ilgili madde oldugu gorilmiistiir (X=3,16).
ikinci alt boyut olan “bilimsel bilgi nasil iiretilir?” ile ilgili sonuclar incelendiginde bilimsel
bilginin {iretilmesinde kullanilan yontemlerin bir takim tekniklere dayandigina dair goriise
daha ¢ok katildiklan gériilmektedir (X=2,08). Ayn1 zamanda bu alt boyutta bilim insanlarinin
tarafsizlig1 ve sosyal faktorler ve kisisel inanglardan etkilenmedigi seklindeki B goriisiine daha
yakin bir cevap verdikleri gériilmiistir (X=3,61). “Giivenilir ve gecerli bilimsel bilgi nasil
tretilir?” alt boyutundaki sonuclar incelendiginde Bilimsel yontem kesin delil saglar.”
seklindeki A goriisiine daha ¢ok katildiklari (X=2,21), ayrica bilimsel bilginin dogrulugunun
kesinligi ile ilgili olarak da her iki goriise esit oranda katildiklar1 (X=3,00) gériilmiistiir. Ayni
zamanda bilimsel bilginin nesnelligi veya 6znelligi ile ilgili maddede B goriisiine yani bilimsel
bilginin nesnel oldugu, kisiden kisiye degismedigi goriisiine katildiklarinmi ifade etmislerdir.
Yine, bilim insanlarinin kisisel inanclar1 ve egitimlerinin neyi kanit olarak sayacagim etkileyip
etkilemeyecegine dair 19. maddede de aritmetik ortalama X=3,24 olarak bulundugundan okul
yoneticileri her iki goriise (goriis A: Bilim insaninin kisisel inanglar1 ve egitimi onun neyi kanit
olarak sayacagin etkiler; goriis B: Neyin kanit olarak sayilacagi biitiin bilim insanlar1 igin
aynidir.”) de esit bicimde katilmislardir. “Bilimsel bilginin iiretilmesinde bilim insaninin roli”
alt boyutunda aritmetik ortalamalar incelendiginde “bilim insanlarinin kullandiklar
yontemler, arastirmanin amacina ve bilim dalina gore degisir.” maddesi (X=4,17) ile “bilimsel
bilgi genellikle yeni arastirma ya da bakis acgilarinin sonucuna gore zamanla degisir.”
maddesine daha cok katildiklar (X=4,07) goriilmektedir. Ayrica, verilerin giivenirligi ile ilgili
madde de okul yoneticileri X=3,36 diizeyinde goriis bildirdiklerinden her iki goriise de esit
oranda katildiklar1 sdylenebilir. Ayn1 zamanda bu alt boyuttaki “Ayni verileri inceleyen ve ayni
alanda uzman olan iki bilim insan1 aym sonuglara ulasacaktir’ maddesi (X=2,58) ile “bilim
insanlar belli bir kimyasalla calisan insanlarin o kimyasalla ¢alismayanlara gére kanser olma
olasiliginin iki kat fazla oldugunu gosterebilirlerse, o kimyasalin kansere sebep oldugundan
emin olabilirler.” maddesine (X=2,53) daha yakin cevap verdikleri sdylenebilir.

Tim bu sonucglar incelendiginde okul yoneticilerinin literatiirde bilimsel mitler olarak
bahsedilen bilimin dogasi ile ilgili bilim insanlarinin kisisel inanglar ve egitimlerinin bilimsel
siireci etkilemesi, toplanilan verilerin yorumlanmasinda yaraticihigin yeri, bilimde gézlemlerin
yeri gibi bazi kavram yanilgilarina sahip olduklar1 veya bilimin dogasina iliskin bilgi
diizeylerinin yeterli olmadigi soylenebilir. Okul yoneticilerinin bilgi diizeylerinin orta diizeyde
olmasinin nedeni, sinif i¢i uygulamalardan uzaklasip daha ¢ok okulun biirokratik ve yonetimle
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ilgili diger islerle ugrasmalarindan kaynaklaniyor olabilir. Literatiir incelendiginde, okul
yoneticilerinin bilimin dogasina iliskin gortsleri ile ilgili ¢alismalarin ¢ok sinirli oldugu
goriilmektedir. Arastirmalarin daha ¢ok 6gretmenlerle yapildig1 goriilmektedir. Saif tarafindan
(21016) yapilan arastirmada 6gretmenlerin cogunun bilimin dogasi ile ilgili bilgi diizeylerinin
diistik oldugunu bulmustur. Ornegin arastirmaci, bilimsel bilginin sadece deneylerden geldigini
diistindiikleri sonucuna ulasmistir (Saif, 2016). Benzer sekilde bizim arastirmamizda da okul
yoneticileri “Bilim en iyi sekilde arastirma ve deney yapma slireci olarak tanimlanir.”
seklindeki goriise daha yakin goriis bildirmislerdir. Schofield vd. (2023) tarafindan okul 6ncesi
o0gretmenleri ile yapilan arastirmada da 6gretmenlerin bilimin dogasinin kanun ve teoriler
arasindaki fark, sabit bir prosediiriin takip edilmesi gibi bazi maddelerinde kavram
yanilgilarina sahip olduklarini bulmuslardir. Benzer sekilde, Dorji vd. tarafindan 2022 yilinda
Fen Bilimleri 6gretmenleri ile yapilan arastirmada o6gretmenlerin bilimsel bilgiyi, bilimsel
metodu, bilim insanlarinin ¢alismalarini ve bilimsel girisimcilik konularini anlamadiklari
bulunmustur. Bununla beraber Adsiz ve Kutluca (2023) tarafindan okul 6ncesi 6gretmeleri ile
ilgili yapilan arastirmada okul 6ncesi 6gretmenlerinin bilimin dogas1 anlayislarinin yiiksek
oldugunu bulmuslardir.

Arastirmanin MANOVA sonuglari incelendiginde egitim durumu degiskeni agisindan gruplar
arasinda “bilimsel bilgi nasil iiretilir?” alt boyutu ile “glivenilir ve gecerli bilimsel bilgi nasil
tiretilir?” alt boyutunda gruplar arasinda Egitim fakiiltesi mezunu olmayan yoneticiler lehine
anlamli bir farkliligin oldugu bulunmustur (p<.05). Bu sonuc, Egitim Fakiiltesinde mezun olan
yoneticilerin genel olarak Fen Bilimleri Ogretmenligi gibi bazi béliimler disinda bilimin
dogasina iliskin derslerinin olmamasi ile diger fakiilte mezunlarinin genellikle Fen, Insan ve
Toplum Bilimleri ile Miihendislik Fakiiltesi gibi bilimle daha derinlemesine i¢ ice olan bdliim
mezun olmalarindan kaynaklaniyor olabilir. Diger degiskenler acisindan gruplar arasinda
anlamli bir farklilik bulunmamustir.

Oneriler

e Okul yoneticilerinin bilimin dogasina iliskin goriislerini ortaya ¢ikaran az sayida
¢alismaya rastlandigindan okul yoneticilerinin bilimin dogasi, bilimsel epistemoloji,
bilim tarihi gibi konularda daha fazla calismalar yapilabilir.

e Karma arastirma deseni gibi calismalarla okul yoneticilerinin bilimin dogasina iliskin
gorugsleri daha derinlemesine calisilabilir.

e Okul yoneticilerinin 6gretimsel liderlik vb. gibi 6zellikleri de dikkate alinarak iliskisel
tarama ¢alismalar1 yapilabilir.

e Okul yoneticilerinin bilimini dogasina iliskin goriisleri daha farkli degiskenler

acisindan incelenebilir.
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Abstract

In this study, it was aimed to determine the views of administrators working in schools at different levels
about the nature of science. The study, which was conducted with the survey method, was attended by 141
people working as administrators in different schools in Elazig city center. In the study, a 26-item
argumentation-based NOS test consisting of 4 sub-dimensions such as "what is the nature of scientific
knowledge?", "how is scientific knowledge produced?”, "how is reliable and valid scientific knowledge
produced?”, and "the role of scientists in the production of scientific knowledge" was used. In the study, the
differences between the groups in terms of educational status, professional seniority, graduated school, age
and job status variables were investigated. After examining the normality distributions of the obtained data,
they were analyzed with MANOVA test. When the results obtained from this research are evaluated in
general, it can be interpreted that the level of knowledge of school administrators about the nature of
science is not at the desired level with an arithmetic mean of X=80,184. In addition, as a result of the analysis
of the data, it was concluded that there was a significant difference between the groups in favor of the
administrators who did not graduate from the Faculty of Education in terms of the educational status
variable; in the sub-dimension of how scientific knowledge is produced and how reliable and valid scientific
knowledge is produced.

Key words: Nature of science, school administrator, MANOVA
INTRODUCTION

Scientific literacy is one of the main goals of science education and an adequate understanding of
the nature of science is a fundamental element of scientific literacy (Abd-El-Kahlick, 2000). A
scientifically literate individual recognizes science-related concepts, principles, theories, the
scientific process, and understands the complex relationship between science, technology, and
society so that he or she can better interpret the nature of science (Abd-El-Kahlick et al., 1998).
Therefore, it is emphasized worldwide that students' understanding of the nature of science is one
of the important educational goals (Lederman, 1999). At the same time, many science educators
state that topics should be addressed in the context of science-technology-society interactions in
order for individuals to make informed decisions about social events and to understand the social
effects of science (Zeidler et al., 2002). Therefore, it is important to provide quality science
education to every individual in the society and to raise science literate individuals who can use
the scientific process critically in scientific discussions and make informed decisions in the context
of science and society (Koseoglu et al., 2008). However, it is seen that neither students nor
teachers have sufficient knowledge about NOS, which is difficult to understand (Bell & Lederman,
2003; Mesci, Yesildag-Hasancebi, & TuncaYuksel, 2023). In general, NOS refers to the sociology
and epistemology of science, science as a way of knowing, or values and beliefs about the nature
of knowledge and its development (Lederman, 1992).
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,When we look at the studies on the nature of science, it is seen that there are very different views
on how scientific knowledge is created, what it means and how to teach it (Driver et al., 1996;
Lederman, 1992; Lederman et al., 2002). As a result, there are various definitions of NOS and no
clear consensus (Matthews, 1994; Abd-El-Kahlick et al., 1998). However, Lederman (1992) stated
that all of these definitions are valid because they all emphasize scientific knowledge and the
characteristics of science, and that common views can be reached on issues related to the nature
of science such as scientific knowledge, scientific method, theory and law, and the role of the
scientist (Tiirkmen & Yalcin, 2001). In addition, the nature of science has been accepted as the
intersection point of disciplines such as philosophy of science, history of science, sociology of
science and psychology of science (McComas & Olson, 2000). On the other hand, information that
is incompatible with the nature of science and obstacles to the formation of the correct mental
schema about the nature of science are expressed as scientific myths in the literature (Eceyurt
Tiirk & Tiiziin, 2017). Statements such as science and technology being the same, scientists being
objective, hypotheses turning into theories and theories turning into laws, there being a general
and single universal method, experiments being the basic way of reaching scientific knowledge,
science being methodological rather than creative are among the scientific myths about the nature
of science (McComas, 1998). When the literature is examined, it is seen that there are studies on
NOS with pre-service teachers and teachers in various branches. However, there are not many
studies on school administrators' views on NOS.

Purpose of the Study

The aim of this study is to determine the views of school administrators working at different levels
on the nature of science. Considering the instructional leadership skills of school administrators,
it is thought that there is a need for such studies. For this purpose, answers to the following
research questions were sought:

1. What are school administrators' views on the nature of science?

2. Is there a significant difference between school administrators' views on the nature of science
in terms of educational status?

3. Is there a significant difference between school administrators' views on the nature of science
in terms of graduated school variable?

4. Is there a significant difference between school administrators' views on the nature of science
in terms of age?

5. Is there a significant difference between school administrators' views on the nature of science

in terms of job status?
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METHOD

Research Model

This study was conducted using the survey model, which is one of the quantitative research types.
The general survey model aims to reach a conclusion about a universe consisting of many
elements (Karasar, 2011). This survey model is applied on large groups and aims to obtain
people's opinions and attitudes about an event or phenomenon and to describe the phenomena
and events (Karakaya, 2012).

Population and Sample

In this study, the accessible population consists of school principals working in Elazig. The sample
of this research consists of school administrators working in public schools in the center of Elaz1g
in 2023-2024. 141 administrators participated in the study. Descriptive data on the demographic

characteristics of the sample are given in the tables below:

Table 1. Distribution according to seniority

Seniority N %

11-20 years 52 36.9
21 -30 years 89 63.1
Total 141 100

Of the managers who participated in the study, 52 (36.9%) had a seniority of 11-20 years and 89
(63.1%) had a seniority of 21 years or more.

Table 2. Distribution according to education level

Education status N %

Undergraduate 75 53.2
Postgraduate 66 46.8
Total 141 100

While 75 (53.2%) of the managers participating in the study were undergraduate graduates, 66
(46.8%) were postgraduate graduates.

Table 3. Distribution according to school of graduation

Graduated School N %

Faculty of Education 72 51.1
Other 68 48.9
Total 141 100

While 72 (51.1%) of the administrators participating in the study were graduates of the Faculty
of Education, 68 (48.9%) were graduates of other faculties.
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Table 4. Distribution by age

Age N %

33-43 years old 53 37.6
44 years and older 88 62.4
Total 304 100

While 53 (37.6%) of the managers participating in the study were between the ages of 33-43, 88
(62.4%) of them were 44 years and older.

Table 5. Distribution according to task

Task N %

Director 43 30.5
Vice Director 98 69.5
Toplam 141 100

Of the administrators participating in the study, 43 (30.5%) serve as school principals and 98
(69.5%) serve as assistant principals.

Data Collection Tools
Personal Data Form

A personal data form was used to obtain the demographic data of the teachers participating in this
study.

Nature of Science Test in terms of Argumentation

In terms of argumentation, the NOS test consists of 26 items and four sub-dimensions. These are
“What is the nature of scientific knowledge?”, “How is scientific knowledge produced?”, “How is
reliable and valid scientific knowledge produced?”, and “The role of scientists in the production of
scientific knowledge”. The test originally developed by Sampson and Clark (2006) was adapted
into Turkish by Cetin et al. (2010). In the questionnaire, a 5-point scale was used as opinion A and
opinion B. 1= completely agree with opinion A; 2=I agree with both opinions but I agree with
opinion A more than opinion B. 3=I agree with both opinions equally. 4=I agree with both opinions
butIagree with opinion B more than opinion A. 5=1 agree with opinion B. The reliability coefficient
of the test was found to be 0.68 by Cetin et al. (2010). In the reliability study conducted by Kutluca,
the reliability of the test was determined as 0.79. In this study, the reliability coefficient of the test
was calculated as 0.69.

Data Collection Process

The data of the study were collected after the approval of the Ethics Committee and the
permissions obtained from Elazig Directorate of National Education. The purpose of the study was
clearly stated with the prepared directive and the teachers who filled out the voluntary consent
form were asked to fill out the personal data form and the scale.

Data Analysis

In order to analyze the data obtained from the research, percentage and frequency analyses were
used to analyze the opinions of school administrators in terms of the sub-dimensions of the scale
regarding the Nature of Science and personal data. At the same time, MANOVA test was used to
determine the normality distributions of the data and to analyze the opinions of the scale in terms
of various variables. In order to conduct MANOVA test analyses, it was determined that there were
no serious violations in the assumptions of sample size, normality, outliers, linearity, homogeneity
of regression, multicollinearity and uniqueness, and homogeneity of variance and covariance
matrices. SPSS 21.0 statistical program was used to analyze the data (Balci1 & Ahi, 2017).
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Descriptive Statistics

In order to determine the normality distribution, mean, trimmed mean, median, mode, skewness,
kurtosis values, histogram, extreme values, box line graph, Kolmogorov-Smirnov, Shapiro-Wilk
test results were evaluated and it was concluded that the data showed normal distribution (Table

6)

Table 6. Descriptive Statistics

E g 2 2 5 2
e £ . 2 2 g » ° o & =
g g < g >< < g z 5 g g & ? ?
3 ° = < <] k=] = o D > oo <] =

3 = = = = = < e 5 5 2 s g g 2
z E = f£2 @ % & =
g = s g £ 2
) [} [97) <
a z
What is the nature 20,56 8,00 27,00 22,00 21,00 ,791 406 -854 ,204 ,000 ,000
of scientific 20,34
knowledge?
How is scientific 15,55 6,00 29,00 14,00 15,00 ,013 ,406 ,507 ,204 ,002 ,009
knowledge 15,68
produced?
How to produce 22,20 10,00 32,00 24,00 22,00 ,520 ,406 -219 ,204 ,073 ,157
reliable and valid

. 22,14
scientific
knowledge?
The role of the 21,96 13,00 33,00 19,00 22,00  -601 ,406 144 ,204 ,028 ,058
scientist in the
production of 22,00
scientific
knowledge
Total Scale 80,18 80,11 47,00 11800 8200 81,00 1,049 ,406 ,152 ,204 ,000 ,010

The results of Kolmogorov-Smirnov and Shapiro-Wilk tests show that the significance values of
the scale and its sub-dimensions are p<.05. In social sciences, especially in cases where the sample
is large, it is stated that the Kolomogorov-Smirnov test results are likely to be less than .05 (Balc
& Ahi, 2017). However, it is stated that the results are sufficiently reliable if the number of samples
in each cell is more than 20 (Tabachnick & Fidell, 2007). In this study, the result of the Kolmogorov
Smirnov test in the sub-dimension “How to produce reliable and valid scientific knowledge?” was
found as p>.05 (p=.073). In addition, according to the results of the Shapiro Wilk test, p>.05 was
found in the sub-dimensions of “How to produce reliable and valid scientific knowledge?”
(p=.157) and “The role of scientists in the production of scientific knowledge” (p=.058). Along
with these data, mean, median, mode, kurtosis-skewness values, q-q, box and line graphs,
histograms, and branch-leaf results were also examined, and the fact that the kurtosis and
skewness values of the data are generally in the range of -1.96 to +1.96 and the standard error
values of these values are .406 and .204, respectively, are accepted as signs that the data are
normally distributed (Uysal & Kilig, 2021). In addition, MANOVA assumptions were also tested

and it was seen that these assumptions were generally met.
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FINDINGS

Table 7. Arithmetic averages for the “What is the nature of scientific knowledge?” sub-dimension

of the Nature of Science in terms of Argumentation Test

Opinion A (1) Opinion B (5) X sd
1) Scientific knowledge offers only a possible | Scientific knowledge provides a precise definition of | 3,16 | 1,60
definition of what reality is. what is true.

2) Scientific knowledge can be considered reliable | Scientific knowledge can be considered reliable if itis | 3,36 | 1,42
if the method, data and interpretations of the study | well supported by evidence.

are shared and discussed.

3) Biases and errors are inevitable in scientific | Errors and biases are eliminated when scientific | 3,55 | 1,25
research. research is done correctly.

4) A scientist's conclusions are correct because | Although scientists are experts in their fields, the | 3,75 | 1,27
scientists are experts in their field. conclusions of one scientist may be wrong.

5) The concept of density is an invention of | The concept of density is a natural property of physical | 3,30 | 1,34
scientists to represent a property that physical | objects and is completely independent of how

objects may have. scientists think.

6) Scientists know that atoms exist because some | Scientists know that atoms exist because they have | 3, 1,45
observations can only be explained by the | seen these particles using advanced technological | {9

existence of these particles.

instruments.

When the table is examined, it is seen that they expressed opinions between 3.16+1.60 and

3.75+1.27 for all items. has been seen.

Table 8. Arithmetic averages for the “How is scientific knowledge produced?” sub-dimension of

the Nature of Science Test

Opinion A (1)

Opinion B (5) X sd

1) Experiments are important in science
because they are used to build reliable

Experiments are important in science because they
show that ideas proves whether it is true or false.

2,72 1,40
evidence.
2) Successful scientists use the scientific | Successful scientists can convince other scientists
method better than unsuccessful | better than unsuccessful scientists. 246 131
scientists.
3) The methods used to produce scientific | The methods used to produce scientific knowledge
knowledge are based on a set of | arebased on a set of values. 2,08 1,22
techniques.
4) Scientists are influenced by social | Scientists are impartial; social factors and their
factors, their personal beliefs and past | own personal beliefs do not influence their 361 145
research research.
5) Scientists rely on their own | Scientists rely solely on logic to interpret the data
background knowledge, logic and | they collectand avoid using their creativity or prior 2,56 1,38
creativity in interpreting the data they | knowledge.
collect.
6) Discussion and debate about the | Discussion and debate about the content,
content, methodology and results of | methodology and results of research are rare in a 224 124

research are common in a scientific
community

scientific community.

When the table is analyzed, it is seen that the 10th item is 3.61£1.45 and the other items are
2.08+£1.22-2.72+1.40. level of opinion on the sub-dimension “How is reliable and valid scientific

knowledge produced?”
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Table 9. Arithmetic averages for the sub-dimension “How to produce reliable and valid scientific
knowledge?” of the Nature of Science Test

Goriis A (1) Goriis B (5) X sd
13) The accuracy of scientific | Scientific knowledge is absolutely true. 3,00 1,34
knowledge is not certain.
14) The scientific method provides | Itisimpossible to find enough evidence to prove 2,21 1,06
conclusive evidence. that something is true.
15) Two different scientists will | Two different scientists will make different 3,20 1,37
make the same observations about the | ;1o rvations about the same phenomenon.
same event.
16) Scientific knowledge is best defined as | Scientific knowledge is best described as an 323 1,37
the sum total of facts about the world. attempt to explain how the world works.
17) Scientific knowledge is subjective, it | Scientific knowledge is objective, it does not 4,02 121
can change from person to person. vary from person to person.
18) If there is a single event that | Even if one or more facts contradict a theory, 322 1,44
contradicts a theory, that theory is wrong. | 44 theory can still be useful.
19) A scientist's personal beliefs and | What counts as evidence is the same for all 324 1,40
training influence what he or she counts | ¢ jantists.
as evidence.

When the table is examined, it is determined that they generally gave opinions at the level of
3,00+1,34 and 3,24+1,40 for items 13,15,16,18 and 19, 2,21+1,06 for item 14 and 4,02+1,21 for
item 17.

Table 10. Arithmetic averages for the sub-dimension “The role of the scientist in the production
of scientific knowledge” in the Nature of Science Test

Opinion A (1) Opinion B (5) X sd
20) ) An experiment is used to test an idea. Experimentation is used to discover something 2,68 1,37
new
21) Science is best defined as the process of | Science is best defined as the process of 2,58 1,25
research and experimentation. explanation and discussion.
22) All branches of science are based on a | The methods used by scientists vary according to 4,17 1,14
single scientific method. the purpose of the research and the field of science.
23) Two scientists who examine the same | Two scientists examining the same data and being 2,58 1,34
data and are experts in the same field will experts in the same field will often reach different
reach the same conclusions.
conclusions.
24) If scientists can show that people who | Even if scientists can show that people who work 2,53 1,24
work with a certain chemical are twice as | yith 5 certain chemical are twice as likely to get
likely to get cancer as people who do not .
work with that chemical, they can be sure cancer as people who do not work with that
that the chemical causes cancer. chemical, they cannot be sure that the chemical
causes cancer.
25) Data is considered reliable if it is | The reliability of data should always be 336 1,39
collected during an experiment. questioned.
26) Scientific knowledge, once discovered, | Scientific knowledge often changes over time asa 4,07 1,32
does not change over time result of new research or new perspectives.
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When the table is examined, it is determined that they generally gave an opinion at the level of 4
for items 22 and 26, at the level of 3 for item 25, and at the level of 2.53+1.24 and 2.68+1.37 for
items 20, 21, 23 and 24.

Table 11. Multivariate analysis of variance results of the Nature of Science Test in terms of
Argumentation according to professional seniority variable

Effect Wilk’s Lambda F Hypothesis’df  Error’ df Partial Eta Observed
Square Power
Intercept ,020 1660,942 4,00 136,00 ,000 ,980 1,00
Group 48,851 1,288 4,00 136,00 ,278 ,036 ,394

Table 12. Intergroup effects for the sub-dimension scores of the Nature of Science Test in terms
of Argumentation

Resource  Dependent Variable df F p* Partial Eta  Observed

Square Power
Intercept 12t IS the nature of 1 3539,574 000 962 1,00
scientific knowledge?
How is scientific
knowledge produced? 1 1584,700 ,000 ,919 1,00
How to produce reliable
and valid scientific 1 4257,696 ,000 ,968 1,00
knowledge?
The role of the scientist
in the production of 1 2895,759 ,000 ,954 1,00
scientific knowledge
Seniority ~ \Vhat Is the nature of 1 228 634 002 076
scientific knowledge?
How is scientific
knowledge produced? 1 092 298 008 180
How to produce reliable
and valid scientific 1 2,322 ,130 ,016 ,328
knowledge?
The role of the scientist
in the production of 1 ,337 ,562 ,002 ,089

scientific knowledge

*p<.05

When the results of the multivariate analysis of variance were evaluated in terms of the
professional seniority variable, it was seen that there was no significant difference between the
groups in all four sub-dimensions (p>.05).

Table 13. Multivariate analysis of variance results for the Nature of Science Test in terms of
Argumentation according to educational level

Wilk’s Partial Eta Observed
Effect F Hypothesis’df  Error’ df
ec Lambda YROHIEsIS rror P Square Power
Intercept ,019 1782,097 4,00 136,00 ,000 ,981 1,00
Group ,947 1,896 4,00 136,00 ,115 ,053 ,562
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Table 14. Intergroup effects for the sub-dimension scores of the Nature of Science Test

Partial Eta Observed

R D dent Variabl df F *
esource ependent Variable p Square Power

What is the nature of
Intercept nat 15 the nature o 1 3837,746 1000 965 1,00
scientific knowledge?

How ~ is  scientific 1 1659,888 000 923 1,00
knowledge produced?

How to produce reliable

and valid scientific 1 4560,245 ,000 ,970 1,00

knowledge?

The role of the scientist
in the production of 1 3120,100 ,000 ,957 1,00
scientific knowledge

Education = What is the nature of

level scientific knowledge? 1 1,224 271 009 196
How is scientific
1 ,369 ,545 ,003 ,093
knowledge produced?
How to produce reliable
and valid scientific 1 1,073 ,302 ,008 177

knowledge?

The role of the scientist
in the production of 1 1,739 ,189 ,012 ,258
scientific knowledge

*p>.05

When the results of the multivariate analysis of variance were evaluated in terms of educational
status, it was seen that there was no significant difference between the groups in all four sub-
dimensions (p>.05).

Table 15. Multivariate analysis of variance results of the Nature of Science Test in terms of
Argumentation according to the school of graduation

Partial Et Ob d
Effect Wilk’s Lambda F Hypothesis’df  Error’ df arhaiBta serve
Square Power
Intercept ,018 1848,209 4,00 136,00 ,000 ,982 1,00
Group ,924 2,793 4,00 136,00 ,029 ,076 ,753

ISSN: 2602-2516
Journal of Interdisciplinary Educational Research 2024; 8(18);151-164 159



Journal of Interdisciplinary Educational Research

Table 16. Intergroup effects for Nature of Science Scale subscale scores

Partial Eta Observed

Resource  Dependent Variable df F p*
Square Power

Intercept ' Vrat 1S the nature of 1 3949,517 ,000 966 1,00
scientific knowledge?
How is scientific
knowledge produced?
How to produce reliable
and valid scientific 1 4771,497 ,000 ,972 1,00
knowledge?
The role of the scientist in
the production of scientific 1 3085,204 ,000 ,957 1,00
knowledge

Graduated What is the nature of

School scientific knowledge?

1 1664,652 ,000 ,923 1,00

1 4,897 ,029* ,034 ,594

How is scientific
knowledge produced?
How to produce reliable
and  valid  scientific 1 6,516 ,012* ,045 717
knowledge?

The role of the scientist in

the production of scientific 1 ,116 ,734 ,001 ,063
knowledge

1 ,016 ,898 ,000 ,052

*p<.05

When the results of multivariate analysis of variance were evaluated in terms of educational
status variable, it was found that there was a significant difference between the groups in favor of
the administrators who did not graduate from the Faculty of Education in the sub-dimension of
how scientific knowledge is produced and how reliable and valid scientific knowledge is produced
(p<.05). When the arithmetic averages of the answers given by the administrators who graduated
from departments other than the Faculty of Education in the sub-dimension of the nature of
scientific knowledge were examined, it was determined that this value was X=21,072+3,34, and
this value was X=19,638+4,27 for the graduates of the Faculty of Education. In addition, when the
arithmetic averages of the answers given by the administrators who graduated from departments
other than the Faculty of Education in the sub-dimension of how to produce reliable and valid
scientific knowledge were examined, it was determined that this value was X=22,985+3,61, and
this value was X=21,347+3,98 for the graduates of the Faculty of Education.

Table 17. Multivariate analysis of variance results of the Nature of Science Test in terms of
Argumentation according to age variable

Effect Wilk’s Lambda F Hypothesis’df  Error’ df Partial Eta Observed
Square Power
Intercept ,020 1679,625 4,00 136,00 ,000 ,980 1,000
Group ,983 ,598 4,00 136,00 ,665 ,017 ,193
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Table 18. Intergroup effects for the sub-dimension scores of the Nature of Science Test in terms

of Argumentation
Partial Et. Ob d
Resource Dependent Variable df F p* artat bta serve
Square Power
What is th t f
Intercept jat 15 the nawre o 1 3568,510 ,000 963 1,00
scientific knowledge?
How ~ is  scientific 1 1560,423 000 918 1,00
knowledge produced?
How to produce reliable
and valid scientific 1 4266,706 ,000 ,968 1,00
knowledge?
The role of the scientistin
the production of 1 2897,759 ,000 ,954 1,00
scientific knowledge
What is th t f
Age jat 1s the nmawire o 1 162 688 001 068
scientific knowledge?
H i ientifi
ow 15 sclentific 1 017 895 ,000 052
knowledge produced?
How to produce reliable
and valid scientific 1 , 714 ,400 ,005 , 134
knowledge?
The role of the scientistin
the production of 1 1,934 ,167 ,014 ,282
scientific knowledge
*p>.05

When the results of the multivariate analysis of variance were evaluated in terms of age variable,
it was seen that there was no significant difference between the groups in all four sub-dimensions

(p>.05).

Table 19. Multivariate analysis of variance results for the Nature of Science Test in terms of
Argumentation according to task

Effect Wilk’s Lambda F Hypothesis’df  Error’ df Partial Eta Observed
Square Power
Intercept ,021 1554,879 4,00 136,00 ,000 ,979 1,00
Group ,979 , 745 4,00 136,00 ,563 ,021 ,235
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Table 20. Intergroup effects for the sub-dimension scores of the Nature of Science Test in terms
of Argumentation

Partial Eta  Observed

i *

Resource  Dependent Variable df F p Square Power

Intercept  ''nat I the nature of 1 3348375 000 960 1,00
scientific knowledge?
How s scientific 1 1408,032 ,000 910 1,00
knowledge produced?
How to produce reliable
and valid scientific 1 3928,611 ,000 ,966 1,00
knowledge?
The role of the scientist in
the production of 1 2646,958 ,000 ,950 1,00
scientific knowledge

Task ~ \vhat is the nature of 1 2,184 142 015 312

scientific knowledge?
How is scientific
knowledge produced? 1 021 886 000 052
How to produce reliable
and valid scientific 1 ,851 ,358 ,006 ,150
knowledge?
The role of the scientist in
the production of 1 ,373 ,542 ,003 ,093

scientific knowledge

*p>.05

When the results of the multivariate analysis of variance were evaluated in terms of job status, it
was seen that there was no significant difference between the groups in all four sub-dimensions

(p>.05).
RESULTS and DISCUSSION

The high scores obtained from the NOS in terms of Argumentation test mean that school
administrators' views on the NOS are generally high. The lowest score that can be obtained from
this test is 26, the medium score is 78 and the highest score is 130. When the results obtained
from this study are examined, it is determined that the arithmetic mean is X=80,184 and therefore
school administrators' views on the nature of science are at a medium level. This result can be
interpreted as school administrators' level of knowledge about NOS is not at a sufficient level.
Failure to explain the science topics covered in teacher education in interaction with the
philosophy of science and thus the nature of science may prevent students from creating real
science experiences (Kutluca, 2016). As a result, individuals may have scientific myths such as
that there is only one scientific method in science, hypotheses turn into theories and theories turn
into laws, as stated by McComas (2002). When the results of the Nature of Science test in terms of
argumentation were analyzed, it was seen that the highest arithmetic mean in the “what is the
nature of scientific knowledge?” sub-dimension was the item related to the accuracy of the
conclusions reached by scientists (X=3.75), and the lowest arithmetic mean was the item related
to the definition offered by scientific knowledge about reality (X=3.16).

When the results related to the second sub-dimension, “How is scientific knowledge produced?”
are analyzed, itis seen that they agree more with the view that the methods used in the production
of scientific knowledge are based on some techniques (X=2,08). At the same time, in this sub-
dimension, it was observed that they responded more closely to the view B that scientists are
impartial and not influenced by social factors and personal beliefs (X=3,61). When the results in
the sub-dimension “How to produce reliable and valid scientific knowledge?” were analyzed, it
was seen that they agreed more with the view A that “Scientific method provides conclusive
evidence” (X=2,21), and they agreed equally with both views regarding the certainty of the
accuracy of scientific knowledge (X=3,00). At the same time, in the item related to the objectivity
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or subjectivity of scientific knowledge, they stated that they agreed with view B, that scientific
knowledge is objective and does not change from person to person. Again, in the 19th item about
whether scientists' personal beliefs and education affect what they count as evidence, the
arithmetic mean was found to be X=3.24, and school administrators agreed with both views (view
A: Scientist's personal beliefs and education affect what he/she counts as evidence; view B: What
counts as evidence is the same for all scientists.") equally. When the arithmetic averages in the
sub-dimension of “the role of scientists in the production of scientific knowledge” are examined,
itis seen that they agree more with the item “the methods used by scientists vary according to the
purpose of the research and the branch of science” (X=4,17) and “scientific knowledge generally
changes over time according to the results of new research or perspectives” (X=4,07). In addition,
since school administrators expressed an opinion at the level of X=3,36 on the item related to the
reliability of data, it can be said that they agree with both opinions equally. At the same time, it
can be said that they responded more closely to the item “Two scientists who examine the same
data and are experts in the same field will reach the same results” (X=2,58) and the item “If
scientists can show that people who work with a certain chemical are twice as likely to get cancer
than those who do not work with that chemical, they can be sure that that chemical causes cancer”
(X=2,53) in this subdimension.

When all these results are examined, it can be said that school administrators have some
misconceptions about the nature of science, which are referred to as scientific myths in the
literature, such as the personal beliefs of scientists and the influence of their education on the
scientific process, the place of creativity in the interpretation of the collected data, the place of
observations in science, or that their level of knowledge about the nature of science is not
sufficient. The reason why school administrators' knowledge levels are at a medium level may be
due to the fact that they are distracted from classroom practices and are mostly engaged in
bureaucratic and other administrative affairs of the school. When the literature is examined, it is
seen that the studies on school administrators’ views on the nature of science are very limited. It
is seen that the studies are mostly conducted with teachers. Saif (21016) found that most of the
teachers had low levels of knowledge about NOS. For example, the researcher concluded that they
think that scientific knowledge comes only from experiments (Saif, 2016). Similarly, in our study,
school administrators were closer to the view that “Science is best defined as the process of
research and experimentation. In a study conducted by Schofield et al. (2023) with preschool
teachers, they found that teachers had misconceptions in some items of NOS, such as the
difference between laws and theories and following a fixed procedure. Similarly, in a study
conducted by Dorji et al. with science teachers in 2022, it was found that teachers did not
understand scientific knowledge, scientific method, the work of scientists and scientific
entrepreneurship. In addition, Adsiz and Kutluca (2023) found that preschool teachers had a high
level of understanding of the nature of science.

When the MANOVA results of the study were examined, it was found that there was a significant
difference between the groups in the sub-dimension of “how is scientific knowledge produced?”
and “how is reliable and valid scientific knowledge produced?” in favor of the administrators who
did not graduate from the Faculty of Education (p<.05). This result may be due to the fact that the
administrators who graduated from the Faculty of Education generally do not have courses
related to the nature of science except for some departments such as Science Teacher Education,
and the graduates of other faculties are generally graduates of departments that are more deeply
intertwined with science such as Science, Human and Social Sciences and Engineering Faculty. No
significant difference was found between the groups in terms of other variables.

Recommendations

e Since there are few studies that reveal school administrators' views on the nature of
science, more studies can be conducted on topics such as the nature of science, scientific
epistemology, and history of science.

e With studies such as mixed research design, school administrators' views on the nature of
science can be studied in more depth.
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e Relational survey studies can be conducted by taking into account the characteristics of
school administrators such as instructional leadership.

e School administrators' views on the nature of science can be examined in terms of
different variables.
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