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Recent developments show the necessity of educational approaches focused on
cognitive skills. It is known that scientific process skills, which are an important
component of the process of acquiring knowledge, are not acquired automatically.
With the spread of educational models to support these activities, measurement tools
are needed to measure the scientific process skills of children. The main purpose of this
research is to create a scale that can determine the level of scientific process skills held
by preschool children. In the first step, the scientific process skills scale was created for
the question pool. In the first stage, a pool of questions was created for the scientific
process skills scale. For this, the literature and expert opinions were used. Then a pilot
study was conducted, and the relevant questions were reviewed. The final form of the
questions was determined by again gaining expert opinion. The scale was finalized
according to the results obtained from the exploratory factor analysis of the data
collected from 371 preschool children. According to the findings obtained from the
validity and reliability results, a three-dimensional scale with 26 questions was
obtained. The scale consists of communication, prediction, and measurement
subdimensions. According to the discrimination indices, it can be seen that the items’
total correlations are greater than .30. The highest item-total correlations for factor 1 is
.599; highest for factor 2, .590; for factor 3, which appears to be the highest, .698.
According to the results of this study, it can be seen that the scientific process skills
scale can be used to measure the basic scientific process skills held by preschool
children.
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Son yillardaki gelismeler, bilissel becerilere odakli egitim yaklasimlarinin gerekliligini
gostermektedir. Bilgi edinme siirecinin 6nemli bir bileseni olan bilimsel siire¢ becerilerinin
kendiliginden kazanilmadig: bilinmektedir. Bu nedenle, bu faaliyetleri destekleyecek egitim
modellerinin yayginlasmaya baslamasi ile birlikte c¢ocuklarin bilimsel siire¢ becerileri
seviyelerini 6lgebilmek i¢in 6l¢me araglarma ihtiyag vardir. Bu arastirmanin temel amaci,
okul 6ncesi dénem ¢ocuklariin bilimsel siireg becerilerinin diizeyini belirleyebilecek bir
olcek olusturmaktir. flk asamada 6Slgek icin madde havuzu olusturulmustur. Bunun icin
alan yazindan ve uzman goriislerinden yararlarlmistir. Daha sonra pilot ¢alisma yapilmis
ve ilgili maddelere gbzden gegirilmistir. Tekrar uzman goriis almarak maddelere son hali
verilmistir. Olcek, 371 okul 6ncesi ¢ocugundan toplanan verilerin ag¢imlayic1 faktor
analizinden elde edilen sonuglarina gore son halini almustir. Yapilan gegerlilik ve
giivenirlilik sonuglarindan elde edilen bulgulara gore, 3 boyutlu 26 sorudan olusan bir
olcek elde edilmistir. Olgek; iletisim, tahmin ve Slgme alt boyutlaridan olugmaktadir. Ayirt
edicilik indekslerine gore madde toplam korelasyonlarimin .30’dan biiyiik oldugu
goriilmektedir. Faktor 1 i¢in madde toplam korelasyonlarinin en yiiksek .599; faktor 2 igin
en yiiksek .590; faktor 3 icin en yiiksek .698 oldugu goriilmektedir. Bu arastirma sonucuna

gore elde edilen bilimsel siire¢ becerileri dlgeginin, okul dncesi ¢ocuklarinin temel bilimsel
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stireg becerilerini 6l¢mek i¢in kullanilabilecegi goriilmektedir.

Giris

Giinliik yasamda veya 6grenme durumlarinda karsilasilan bir problemin ¢éziim yollarini, o
alanla ilgili yeterli bilgiye sahip olmadan ve gozlem, tahmin, deneme, iliskilendirme, test etme gibi
siirecleri iceren temel bilimsel siiregleri kullanmadan diistinmek olanaksizdir. Ciinkii sahip olunan
bilgi birikimi, deneyimler ve bilimsel siire¢ becerileri sorunlarin en iyi ¢o6ziim yollarin1 bulmaya
yardimct olan siireclerin tamamlayicilaridir. Bilimsel siire¢ becerileri, sadece bilim insanlarmnin
kullandig1 beceriler degildir. Aym1 zamanda giinlitk yasamda da karsilasilan bir¢ok sorun igin
bireylerin iyi bir gozlemci olabilmeleri, cevresiyle ve kendisiyle ilgili farkliliklar1 ve sorunlar:
anlayabilmeleri, bu sorunlar1 i¢in sorular sorabilmeleri, farkli ¢6ziim yollar1 bulabilmeleri
beklenmektedir. Bilimsel siire¢ becerilerini kullanmayan bireylerin, hayatlarinda ve is yasamlarinda
da basarili olmalar1 beklenemez (Rillero, 1998). Ozellikle 21. yiizyilda 6ne cikan beceriler, cocuklarin
ancak bilimsel diisiinme yollarini kullanarak bu becerilere ulasabilecegini gostermektedir. Cocuklarin
bilim araciligiyla dogal yollardan deneyim kazanmalari, gelecekteki bilimsel bakis acilarini, gézlem,
¢ikarim ve sorgulama (Eshach & Fried, 2005) gibi bilimsel siire¢ becerilerini kazanmalarini, ayrica
dogaya ve bilime yonelik ilgi ve tutumlarini olumlu sekilde etkiler (Eshach & Fried, 2005; Patrick,

Mantzicopoulos, & Samarapungavan, 2009).

Eshach & Fried (2005) bilimin, erken ¢ocukluk déneminin 6nemli, hatta zorunlu bir bileseni
oldugunu savunmaktadirlar. Cocuklar bilimle ne kadar erken yasta tanisirlarsa, 6grenmeleri de o
derece artmaktadir (Kershaw, Anderson, & Warburton, 2009). Yasamin ilk yillarindan itibaren
kullanilan gozlem, karsilagtirma, siniflandirma, O6lgme ve iletisim becerileri, bilimsel islemlerin
temellerini olustururken ayni1 zamanda da ¢ocuklarin, glinliik yasamda ihtiyag duyduklar1 becerilerin
gelisimine katki saglar. Bilimsel siire¢ becerileri, ¢ocuklarin 6grenme siirecinde aktif olmasim
saglayan, bilime kars1 olumlu bir yaklasim gelistiren, bilimi anlamay1 kolaylastiran, kendi kendine
ogrenme sorumluluklarini gelistiren, O6grendiklerini kullanmalarmni saglayan temel becerilerdir

(Duran ve Unal, 2016).

Bilimsel siire¢ becerileri diinya literatiiriine gore, temel siire¢ becerileri, nedensel, deneysel
siire¢  becerileri,  Dbilestirilmig/biitiinlestirilmis  siire¢  becerileri gibi farkli  sekillerde
kategorilendirilmektedir (Miles, 2010; Saracho & Spodek, 2008; Ocal, 2018; Sahin vd., 2016;). Karmasik
olmayan dogasi nedeniyle kiigiik ¢ocuklar hipotez kurma, degiskenleri kontrol etme gibi
biitiinlestirilmis bilimsel siire¢ becerilerini gelistirmeye daha az dikkat ederler. Bunlar yerine
genellikle gozlem, siniflama, Ol¢me, tahmin ve bilimsel iletisim kurma gibi temel becerilere

odaklanirlar (Jones, Lake ve Lin, 2008).
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Cocuklar, diinyaya geldikleri andan itibaren cevresini gozlemeye, etrafinda olup biteni
sorgulamaya, anlamaya ve gozlemlerini deneyimlemeye egilimlidirler. Deneyimledikleri her
durumdan yeni ¢ikarsamalar yaparak deneyimlerini test etmekte ve karsilastif1 sonuca gore tekrar
ayni deneyimi yasama egiliminde bulunmakta veya hosa gitmeyen durumlarla karsilastiginda yeni
yollar aramaktadirlar. Bu siire¢ goz oniine alindiginda; aslinda ¢ocuklarin, farkinda olmadan bilimsel
siire¢ asamalarmni kullandiklar1 goriilmektedir. Eger sistematik olarak c¢ocuklarin bu becerileri
kullanma diizeyleri degerlendirilir ve gelistirmeye yonelik etkinliklerle desteklenirse, ¢ocuklarin
bilimsel siire¢ deneyimlerinin farkinda olarak problemlere ¢6ziim yollar1 aramaya baslayacak ve bu
siirecteki deneyimler ileriki yasam becerileri ve akademik basarilarina zemin hazirlayacaktir. Bu
nedenle erken c¢ocukluk yillarinda, ¢ocuklara yeni seyler kesfetme ve inceleme firsati sunmak,
cocuklarin meraklarini desteklemek, fikirlerini tartismak ve O0grenme deneyimlerini kolaylastiran
ortamlar yaratmasi igin firsat vermek ve bilimsel siire¢ becerilerini farkinda olarak kullanmalarim

desteklemek onemlidir.

Alan yazindaki arastirmalar incelendiginde, 0grencilerin bilimsel siire¢ becerilerine sahip
olma diizeyleri (Akman, Ustiin, Giiler, 2003; Germann & Aram, 1996; Kanari & Millar, 2004), bilimsel
siire¢ becerilerine etki eden faktorler (Aydogdu, 2009; Chuang & Cheng, 2002; Huppert et al., 2002;
Myers, 2004; Roger J. Osborne & Wittrock, 1983) kullanilan 6gretim yontemlerinin bilimsel siireg
becerileri iizerine etkisi (Ata Aktiirk & Demircan, 2017; Biiyiiktagskapu, Celikdz, & Akman, 2012;
Jimarez, 2005; Ozdemir, 2004; Tatar, 2006; Turpin & Cage, 2004) hakkinda yogunlastig1 goriilmiistiir.
Ayrica bu arastirmalarin daha ¢ok ilkokul (Aydogdu, Tatar, Yildiz, & Buldur, 2012) ve ortaokul
(Ciftci, 2018; Yazar, 2019) Ogrencileri ile 6gretmen adaylarmni (Kuru, 2017, Neccar, 2019) ve
ogretmenleri hedef kitle olarak aldig: goriiliirken okul 6ncesi ¢ocuklar1 (Akman et al., 2003; Aydogdu
& Karakus, 2017; Biiyiiktaskapu et al., 2012; Kunt, Ozel, & Kunt, 2015; Sahin, Yildirim, Stirmeli, &
Giiven, 2018) tizerindeki calismalarin kisith kaldigi goriilmiistiir. Tiirkiye icin uygulama alanlarmnin
yeni yeni gelismekte oldugu dikkate alindiginda ve okul oncesi egitimi alaninda yapilan bilimsel
siireg becerileri ile ilgili arastirmalarin sinirlilig1 nedeniyle bu arastirmanin sonuglari daha da énemli

hale gelmektedir.

Yontem
Katilimcilar

Arastirmanin katilimer grubu, 203’t erkek 168i kiz olmak {iizere 60-72 aylik 371 gocuktan
olusturmaktadir. Katilimcilar, Gaziantep ilindeki farkli sosyoekonomik gevrelerde bulunan bagimsiz
anaokullarindan segilmistir. Katilimcilarin anne baba egitim diizeyleri ise ilkokuldan {iniversiteye
seklinde cesitlilik gostermektedir. Olgegin yap1 gegerliligini belirlemek igin R programu ile tetrakorik

analizler; 6lgegin i¢ glivenirligini belirlemek i¢inse kr20 analizi kullanilmaistir.
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Olcegin Gelistirilme Siireci

Bu arastirmada, bilimsel siire¢ becerileri 6lgegi, Saracho ve Spodek (2008)’e Padilla, (2010)'a

gore temel siire¢ basamaklari olarak tanimlanan “gozlem, siiflama, tahmin, 6l¢me, ¢ikarim, iletisim”

baghiklar: altinda gelistirilmistir.

Tablo 1. Bilimsel siireg becerileri 6lgegi belirtke tablosu

Kazanimlar
Gozlem Madde numaralan Madde sayis1
K1 nesne/durum/olaya dikkatini verir. 1, 4, 48 3
K5 nesne ya da varliklar1 gozlemler. 2,5,15,46 4
K14 nesnelerle 6riunti olusturur. 6,42 2
Alt boyut toplam madde sayis1 9
Siniflama
K6 nesne ya da varliklar1 6zelliklerine 7,9 2
gore eslestirir.
K7 nesne ya da varliklar1 6zelliklerine 8, 10, 43 3
gore gruplar.
Alt boyut toplam madde sayis1 5
Ol¢me
K9 nesne ya da varliklar1 6zelliklerine 3, 16,17, 39 4
gore siralar.
K11 nesneleri dlger. 13,14, 37, 47, 51 5
Alt boyut toplam madde sayis1 9
Tahmin
K2 nesne/durum/olayla ilgili tahminde 11, 12, 18, 19, 20, 21, 22, 23, 50 9
bulunur.
Cikarim
K17 neden-sonucg iligkisi kurar. 24, 25, 26, 27, 28, 29, 30, 35, 36, 10
45
iletisim
K20 nesne grafigi hazirlar. 31, 32, 33, 34, 38, 40, 41, 44, 49 9
Toplam madde sayis1 51

Maddeler, Milli Egitim Bakanlig1 okul 6ncesi egitim programindaki bilissel kazanimlar ve dil

kazanim ve gostergeleri 1s18inda maddeler yazilmistir (Tablo 1). Maddeler yazilirken kazanim ve

gostergelerin alt boyutlardan hangisini agikladig: tanimlanmistir. Daha sonra bu alt boyutlara uygun

sorular uzman goriisleri ile belirlenmistir. Madde havuzu olusturuldugu igin her kazanim altinda

birden fazla soru yazilmistir. Daha sonra o kazanimi en iyi aciklayan maddeye, uzman gortisleri ve

analizlerle karar verilmistir. Okul Oncesinde Bilimsel Siirec Becerileri Olgegi gelistirme siirecinde su

asamalar takip edilmistir (Sekil 1);
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madde havuzu
-

olusturma l.uzman gérisii (—>| pilotuygulama |—>| 2.uzman gériisii

I

>
ilot uveulamanin Kapsam gergerlilik kullamilacak
3.uzman goriisi  —> P amgalizi — oranin —> | maddelere karar
belirlenmesi verme
, |
A4

. verileri analiz A
verileri toplama [— etme —>| nihai élcek formu

Sekil 1. Olgek gelistirme siireci asamalar1 dongiisii

Sekil 1'de olgek gelistirme siirecinin tiim asamalar1 goriilmektedir. Birinci asamada 71 soruluk
madde havuzu olusturulmustur. Ikinci asamada uzman goriis alinarak maddeler 51’e diisiiriilmiistiir.
Alan ve diger brans uzmanlarindan gelen oneriler; igerik, sorularin dlgiilen 6zellige uygun olmasi,
sorularin dogru anlagilmast ve agikhigi, ¢ocuga uygunlugu agisindan yapilmistir. Olgme ve
degerlendirme uzmanlari ise maddelerin puanlanmasi, derecelendirilmesi, alt boyutlarin belirlenmesi
ve i¢ gegerliligi konu alanlarinda goriislerini belirtmislerdir. Ugiincii asamada pilot uygulama
yapilmustir. Dordiincii asamada ikinci uzman goriis alinmistir. Uzman goriisler, pilot uygulamada
cocuklara sorulan 51 maddenin ¢ocuklar tarafindan nasil anlasildigl, dl¢iilmek istenen amaca hizmet
edip etmedigi acisindan degerlendirilmistir. Besinci asamada degerlendirmelere goére diizenlenen
maddeler tekrar uzman goriis tarafindan gozden gecirilmistir. Altinci asamada uzman goriisler ve
pilot uygulamalardaki sonuglar analiz edilmistir. Buna gore, 31 madde belirlenmis ve veri toplama
siirecine gecilmistir. Faktor analizi yapildiktan sonra; yap: gegerliligi tetrakorik analizlerle verilerin
analizi yapilmistir. Boylece, uzman gortisler, pilot calisma ve tetrakorik analizler 15151nda 26 maddelik

3 alt boyutlu 6l¢egin nihai haline ulasilmistir.

Bilimsel siire¢ becerileri Olgegi, 23’1 resimli, 3'ii resimsiz toplam 26 acik uglu sorudan
olugsmaktadir. Olgek, sorular1 yetiskin tarafindan cocuga yoneltilmektedir ve bazi sorular igin
materyaller kullanilmaktadir. Uygulama yaklasik 20 dakika siirmektedir. Cocuk, soruya dogru cevap
veremezse (hayir) 0 puan, dogru cevap verirse (evet) 1 puan almaktadir. Diger maddelerin hepsi igin
ayni islem uygulanmis ve puanlanmistir. Cocugun Olcekten alabilecegi en diisiik puan 0, en yiiksek

puan 26’dr.

Verilerin Analizi

Uzman goriisler ile son hali olusturulan olgegin, yap1 gecerliligine karar vermek iizere
agimlayici faktor analizi yapilmistir. Verilerin AFA’ya uygunlugunu test etmek i¢in 6ncelikle KMO ve
Bartlett kiiresellik testi sonuglar1 incelenmistir. KMO analizinde diizeyler, “.50-.70 arasi=orta”, .”70-.80

arasi=iyi”, .80-.90 arasi=¢ok iyi”, “.90 ve iizeri= miikemmel” olarak adlandirilir (Biiyiikoztiirk, 2019).
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Olgegin KMO degerinin .77 ve Barlett test sonucunun da anlamli oldugu goriilmiistiir (.478, .452; p <

.001). Buna gore 6rneklem biiyiikliigiiniin ve verilerin AFA i¢in uygun olduguna karar verilmistir.

AFA icin Temel Eksenler Analizi (TEA)'nde Promax eksen dondiirme yontemi kullanilarak 31
madde ile analize baglanmistir. Her bir soru igin ¢ocuklarin verdigi cevaplar 1 veya 0 olarak
puanlanmistir. Bu nedenle, tetrakorik korelasyon matrisi hesaplanmis ve faktor analizi R
programlama yaziliminin “psych” paketi kullanilarak analiz edilmistir. TEA birbiri ile ilgili oldugu
diisiiniilen maddelerin alt boyutlarin ortaya ¢ikarmak i¢in yapilir. TEA’nin amaci faktorlerin birbirine
dik oldugu yeni bir korelasyon matrisi tiretmek ve gizil yapiy1 ortaya ¢ikarmaktir (Karaman, Atar &

Aktan, 2017).
Arastirmanin Etik izinleri

Yapilan bu calismada “Yiiksekogretim Kurumlar: Bilimsel Arastirma ve Yaymn Etigi
Yonergesi” kapsaminda uyulmas: belirtilen tiim kurallara uyulmustur. Yonergenin ikinci boliimii
olan “Bilimsel Arastirma ve Yaymn Etigine Aykir1 Eylemler” bashg: altinda belirtilen eylemlerden

higbiri gerceklestirilmemistir.
Bulgular
Yap1 Gegerliligine iligkin Bulgular

Testin gegerliligi icin hesaplanan korelasyon katsayisi, iliski aranilan 6zellige bagh olarak
degismekle birlikte, gegerlilik katsayis1 icin hesaplanan .30 ve daha yiiksek korelasyonlar testin gegerli
oldugunu gostermektedir (Biiyiikoztiirk, 2004). Promax rotasyonunda genel olarak faktor ytiiklerinin
alt kesim noktasi olarak .30 faktor yiikiine sahip maddeler isleme alinmaktadir. Terakorik korelasyon
matrisi sonuglarina gore; tablo 2’de goriilen bazi maddelerde binisiklik ve bazi maddelerin ise hig¢bir
faktore yiiklenmedigi goriilerek “38, 27, 22, 15, 24” maddeleri ¢ikarilmistir. Faktor sayisina karar
vermek icin ise; yamag birikinti grafigi, 6zdegerler ve agiklanan varyans oranlari incelenmis verilerin
en fazla 4 boyutta degerlendirilebilecegi goriilmiistiir. Alanyazin ve maddelerin gruplanmasi
incelendiginde yapinin 3 faktdrde toplandig: goriilmiistiir. 3 faktorli yapi uzman goriisii ile de uygun
goriilmiistiir. Tablo 2’de agimlayic1 faktér analizi sonucunda olusan boyutlarin faktor yiikleri

aciklanacaktir.
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Tablo 2. Bilimsel siireg becerileri 6lgeginin temel eksenler (principal axis) faktor analizine gore faktor yiikleri

Madde No Faktor 1 Faktor 2 Faktor 3
PA1 PA3 PA2

V3 0.430 0.040 0.020
V4 0.480 0.390 -0.060
V5 0.400 0.290 -0.120
V6 0.500 -0.020 0.220
V9 0.600 -0.050 0.050
V10 0.390 0.330 0.070
Vi2 -0.340 0.600 0.240
V13 0.060 -0.070 0.770
V14 0.000 0.140 0.670
V16 0.740 -0.070 0.020
V17 0.710 -0.270 0.080
V20 0.020 0.450 0.030
V23 -0.080 0.620 0.100
V28 0.080 0.510 -0.110
V29 -0.020 0.640 -0.040
V30 -0.020 0.500 0.080
V31 0.540 0.250 -0.070
V32 0.450 -0.180 0.250
V33 0.160 0.200 0.310
V36 0.290 0.460 0.000
V37 0.210 -0.010 0.580
V42 0.510 0.080 0.130
V43 0.550 0.130 -0.080
V44 0.460 0.350 -0.030
V46 0.420 0.380 -0.100
V47 0.030 0.200 0.650

Tablo 2 incelendiginde; faktor yiiklerine gore 3 alt boyut oldugu goriilmektedir. Bu alt
faktorlerden madde 44 ve 46'nin faktor 1 ve 2 ile binistigi, madde 33 {in ise faktor 2 ve 3 ile binistigi
goriilmektedir. Bu maddeler i¢in uzman goriis alinarak faktor 3 altinda degerlendirilmistir. Analizler
sonucunda ise binisiklik gosteren ve herhangi bir faktore yiiklenmeyen “38, 27, 22, 15, 24” toplam 5

madde Olcekten ¢ikarilmis ve son halinde 26 madde kalmastir.

Faktor 1 incelendiginde; bu maddelerin (3, 4, 5, 6, 9, 10, 16, 17, 31, 32, 42, 43, 44, 46) faktor
yiiklerinin .74 ile .39 arasinda degismektedir. Ayrica ayn1 maddelerin, bilimsel iletisim, siniflama ve
gozlem ile ilgili oldugu goriilmektedir. Bu nedenle, bu alt boyut “iletisim” olarak adlandirilmistir.
Faktor 2'de toplanan maddelerin (12, 20, 23, 28, 29, 30, 36) faktor yiiklerinin .64 ile .45 arasinda
degistigi; Olgegin tahmin ve g¢ikarim boyutu ile ilgili sorularimi kapsadig i¢in bu boyut “tahmin”
bashig altinda toplanmustir. Faktor 3’te toplanan maddelerin (13, 14, 33, 37, 47) ise; faktor ytiiklerinin
.77 ile .31 arasinda degistigi; bu maddelerin bilimsel siire¢ becerileri 6lgeginin 6lgme alt boyutu ile
ilgili oldugu goriilmiistiir. Bu nedenle bu alt boyut, “6lgme” bashg1 altinda kullanilacaktir. Olgek alt

boyutlarinda kullanilan bagliklar bilimsel siire¢ becerileri alan literatiiriinden (Miles, 2010; Saracho &
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Spodek, 2008; Yazici, Kandir, Yasar & Inal, 2012) yararlanilarak belirlenmistir. Analizler sonunda

olusan alt boyutlar ve alt boyutlarda toplanan maddeler asagida belirtilen Sekil 2’de goriilmektedir.

Factor Analysis

16
V17
WA
43
/31
42
W&
W4
44
V32
W3
V46
W
10
20
W23
12
28
30
V36
20
13
14
47
V3T
33

Sekil 2. Faktor analizi

BSBO Madde Toplam Korelasyonlarina Ait Bulgular

Tablo 3’te BSBO madde toplam korelasyonlarina ait sonuglar verilecektir.
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Tablo 3. Bilimsel siire¢ becerileri élgeginin temel eksenler (principal axis) faktor analizine gore madde toplam
korelasyonlar:

Madde no Madde Toplam Faktorler
korelasyonu

v3 446

v4 .596

v5 441

v6 .542

v9 463

v10 .583

v16 .599 faktor 1
v17 .504

v31 .586

v32 455

v42 .558

v43 473

v44 .556

v46 522

v12 468

v20 513

v23 .557

v28 .553 faktor 2
v29 .568

v30 .590

v36 544

v13 .678

v14 .698

v33 .581 faktor 3
v37 .648

v47 .652

I¢ tutarlilik degerlendirmede madde toplam korelasyonunun negatif olmamasi ve .20’den
yliksek olmasi beklenir. Genel olarak madde toplam korelasyonu .30 ve daha yiiksek olan maddelerin
bireyleri iyi derecede ayirt ettigi, .20-.30 arasinda kalan maddelerin zorunlu goriilmesi durumunda
teste alinabilecegi ve diizeltilmesi gerektigi .20'nin altinda kalan maddelerin ise testten atilmasi
gerektigi belirtilmektedir (Biiytikoztiirk, 2019). Buna gore, tablo 3'te faktorlerin madde toplam
korelasyonlarinin .30"dan biiyiik oldugu goriilmektedir. Faktor 1 icin madde toplam korelasyonlarinin
en diisiik .441, en yiiksek .599; faktor 2 icin en diisiik, .468 en yiiksek .590; faktor 3 igin en diisiik .581,

en yiiksek .698 oldugu goriilmektedir.

BSBO Olgek Maddelerinin Ozdegerleri ve Varyanslariina Ait Bulgular

Tablo 4'te 6lgek maddelerinin 6zdegerleri ve varyanslar1 agiklanacaktir.
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Tablo 4. Bilimsel siire¢ becerileri dlgeginin alt boyutlarma iliskin varyans sonuglart

Faktorler Madde numaralar1 C)zdegerler Yigilmali aciklanan varyans
orani

Faktor 1 3,4,5,6,9,10,16,17, 31, 32,42, 43, 44, 46 4.65 0.18

Faktor 2 12, 20, 23, 28, 29, 30, 36 3.46 0.31

Faktor 3 13, 14, 33, 37, 47 2.45 0.41

Toplam 0.90

Tablo 4 incelendiginde; 6lgegin 3 alt faktdrden olustugu goriilmektedir. Toplamda Faktor 1'in
altindaki maddeler Slgegin %18'ini, faktor 2 %31, faktdr 3 ise %41’ini agiklamaktadir. Ug alt faktoriin

tiim Slgegin toplamda agiklandig1 varyans degeri ise %90’dur.

Tablo 5. Bilimsel siireg becerileri 6lgeginin faktdrler arast korelasyon katsayilar:

Faktor 1 2 3

1 1.00 o

2 0.61 1.00 e
3 0.53 0.46 1.00

Tablo 5’e gore; olgegin faktorler arasi korelasyonu incelendiginde, 3 faktoriin de birbirleri ile
anlamli ve pozitif yonde orta diizeyde iligkili oldugu bulunmustur. Buna gore olgegin genelinden
toplam bir bilimsel siireg becerileri puam elde edilebilmektedir. Olgekten alabilecek en diisiik puan
0, en yiiksek puan 26’dir. 0 ile 26 arasinda degisen puanlamada yiiksek puan almak, ¢ocuklarin
bilimsel siire¢ becerilerinin yiiksek oldugunu gostermektedir. Benzer yorumlar alt boyutlar i¢in de

sOylenebilir.

Tablo 6. Bilimsel siire¢ becerileri 6lceSinin i¢ giivenirligine iliskin kr20 sonuclar:

Olgek alt boyutlart kr20 i¢ giivenirlik katsayisi
Iliski kurma *

Tahmin **

Olgme X

Olgek toplam .85

Yapilan analiz sonucunda “21, 7, 39, 1, 48, 18, 19, 2, 11, 35, 8, 51, 25, 26, 49, 45, 50, 34, 40, 41, 38,
27, 22, 15, 24” maddeleri herhangi bir alt boyutun altinda iliskili olarak yiiklenmediginden 6l¢ekten
¢ikarilmigtir. Bu sonuglara gore oOlgegin tiimiiniin ve alt boyutlarinin hesaplanan i¢ giivenirlik

katsayilar1 baz alindiginda kabul edilebilir diizeyde i¢ gegerlilige sahip oldugu bulunmustur (Tablo 6).
Tartisma, Sonug ve Oneriler

Bu arastirmada, 60-72 aylik cocuklarin bilimsel siire¢ becerileri diizeylerini belirlemek
amaciyla Ol¢me araci gelistirilmistir. Olgek, alanyazindaki arastirmalar ve uzmanlardan alman
goriisler dogrultusunda gelistirilmistir. Uzman goriisleri ve tetrakorik analizler dogrultusunda
bilimsel siire¢ becerileri dlgeginin alt boyutlar1 “iletisim, tahmin ve 6l¢me” olarak smiflandirilmistir.
Bu arastirmadaki alt boyutlar temel bilimsel siire¢ becerileri siniflandirmasi Saracho & Spodek

(2008)’e ve Padilla (2010)’a gore belirlenmistir.
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Alanyazina gore temel beceriler 1. smiftan 5. smifa, biitiinlesik beceriler 5. siniftan 8. sinifa
kadar kazanilmaktadir. Temel ve biitiinlesik bilimsel siire¢ becerileri, 21. yiizyilda ihtiya¢ duyulan
becerilerin merkezindedir (Zorlu & Zorlu, 2017). Bu nedenle 21. yiizyilin bir geregi olarak ¢ocuklarin,
bilimsel siire¢ becerilerini kullanma diizeylerine yonelik farkindaliklarini erken yaslardan itibaren

desteklemek gerekmektedir (Maral, Oguz Unver, Yiiriimezoglu, 2012).

Bilimsel siire¢ becerileri genellikle fen, kimya, fizik, biyoloji ve miihendislik gibi bir¢cok temel
alanlarda kullanilir (Yildirim & Altun, 2015). Zorlu & Zorlu (2017), bilimsel siire¢ becerileri ile fen,
matematik, miithendislik, teknoloji alanlarindaki iliskiyi arastirmisalardir. Arastirmanin sonuglarina
gore, Ogrencilerin bilimsel siire¢ becerileri gelistirilirse, “fen, teknoloji, mithendislik ve matematik”
alanlarmdaki mesleklere olan ilgilerinin de artacag: goriilmiistiir. Cocuklarin erken yaslardan itibaren
temel bilimsel becerileri kazanmasmin Onemi, farkli arastirmalar tarafindan da desteklenmistir.
Cocuklar, bilimsel siiregleri kullanarak arastirma yapma, gozlem ve diisiinme becerilerinin 6ziinii
kesfetmektedirler. Bu nedenle okul oncesi Ogrencilerinin bilimsel siireg becerilerine sahip olma
diizeylerinin ve bu konuda eksikliklerinin belirlenmesi 6nem arz etmektedir (Kunt ve digerleri, 2015).
Ozellikle okul &ncesi gocuklariin bilimsel siireg becerileri diizeylerini degerlendirebilecek

degerlendirme araclarmin 6nemi de bununla birlikte 6n plana ¢ikmaktadir.

Cocuklar ashinda, giinlitk yasamlarinda bir sekilde bilimsel siiregleri kullanmaktadirlar. Bu
siireglerde ¢ocuklarin, nitelikli gozlem yapmalari veya durumlar hakkinda nasil iliski kurduklari,
bilimsel farkindaliklara ve yetiskin destegine bagli olarak gelismektedir. Millar (1994), gozlemin
bilim yontemine 6zgii bir siire¢ olmadigini, ancak bilimsel olarak hareket etseler de etmeseler de
insanlarin diinyay1 anlamak igin her zaman kullandiklar1 yaklasimlardan sadece biri oldugunu
savunmaktadir. Dolayisiyla bilimsel siiregler, giinlitk yasamda siklikla basvurulan énemli beceriler
haline gelmektedir. Aslinda bilimsel siirecgler c¢ocuklara sadece bilimsel bir bakis ve deneyim
kazandirmaz. Ayni zamanda dil agisindan da zengin bilimsel ortamlarla temas ettirir (French, 2004).
Bu durum bilimsel siireglerin ¢ocuklara, bilimsel deneyimlerin yani sira; bilimsel iletisim kurma
becerileri agisindan da fayda sagladiginin gostergesidir. Bu Olgekte bulunan iletisim alt boyutu;
¢ocuklarin gozlem yapma, gozlem sonuglarini karsilastirma ve bilimsel iletisim kurma diizeylerine

yonelik sonuglar elde etmek konusunda yol gostericidir.

Okul Oncesinde tahmin becerileri genellikle fen etkinlikleri ve fen deneyleri ile
iliskilendirilmis ve yapilan ¢alismalarin neredeyse bir¢ogu (Aydogdu & Ergin, 2008; Gokbayrak &
Karisan, 2017; Kavak, 2019; Kefi, 2013; Kunt et al., 2015; Ozdemir, 2004; Strong, 2013; Tan & Temiz,
2003; Tatar, 2006) tahmin siireglerini bu etkinliklerle kazandirmaya calismiglardir. Hanauer (2018);
cizimler yapmalari, grafik olusturmalar1 gibi becerileri kullanmalarinin ¢ocuklarin, tahmin yapabilme
becerilerini giiclendirecegini ve daha kolay neden sonug iliskisi kurabileceklerini ifade etmektedir.

Kunt ve digerleri., (2015) ¢alismalarinin sonuglari, ¢ocuklarin tahmin ve 6lgme becerilerini kullanma
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diizeylerinin gozlem ve smiflama becerilerine gore daha az gelistigini gostermistir. Bu nedenle
¢ocuklarin, tahmin beceri diizeylerinin anlasilmasi i¢in uygun degerlendirme araglarinin kullanilmas:
onemli hale gelmektedir. Bu arastirmadan elde edilen degerlendirme araci ile ¢ocuklarin tahmin

diizeyleri hakkinda fikir edinmek ve sonuglara gore ¢ocuklar: desteklemek miimkiindiir.

Cocuklarin bilimsel siire¢ becerilerini, {ist bilis diizeyinde kullanabilmesi i¢in temelde gozlem,
dlgme, karsilagtirma, tahmin gibi temel becerileri kazanmis olmasi gerekir (Aydogdu, 2009). Olgme
becerisi, gozlem kadar 6nemlidir ve tiim bilimlerin temelini olusturur (Maral ve digerleri., 2012).
Ozellikle 21. yiizy1l becerilerinde vurgulanan sorgulama, akil yiiriitme olaylar arasinda karsilagtirma
yaparak sonuca ulasma gibi becerilerin temelinde 6l¢me becerisi vardir. Okul 6ncesi alaninda yapilan
Ol¢cme calismalarinin, matematik ve fen etkinlikleri ile biitiinlestirilen etkinlikler oldugu ve bilimsel
calismalar bakimindan bu beceriye yonelik ayri c¢alismalarin neredeyse hi¢ yapilmadigi
goriilmektedir. Oysa Ol¢me becerisi giinlitk hayatimizda da ¢ok sik ihtiya¢ duydugumuz ve
kullandigimiz beceriler arasindadir ve erken yasta bu beceriye yonelik farkindalik kazandirilmalidir.
Ornegin cocuklara &lgme becerilerini destekleyici biiyiik, kiiciik, uzun, kisa, genis, agir hafif gibi
kelimelerle rehberlik edilirse, ¢ocuklar gozlemlerini sayilar yoluyla ifade etmeye baslayacaklardir
(Jones, Lake & Lin, 2008). Ol¢me kullanma becerisinden ¢ocuklar1 mahrum birakmak dogru bir yol
degildir. Ciinkii ¢ocuklar gelisimleri geregi kendiliginden boylari, kilolar1 arasindaki artisi fark etme
ve bunu 6l¢mek isteme egilimindedirler. Serbest ve kuralli oyunlar1 esnasindaki karsilastirmalar: ve
sonuglari bile anlamlandirabilmeleri i¢in onlara bir 6l¢me sonucundan bahsetmek gerekmektedir. Bu
durumda c¢ocuklarin 6l¢me becerilerinin farkina vardiran, bilingli ve somut bir yolla bunu
kullanabilmelerini desteklemek 6nemlidir. Bu arastirmanin dlgek alt boyutu ile okul 6ncesi ¢ocuklarin
Ol¢me becerisi diizeyleri belirlenebilir ve bu sonuglara gore dlgme becerisini destekleyen etkinlikler

planlanabilir.

Alanyazma incelendiginde, okul 6ncesi donemdeki g¢ocuklarin bilimsel siire¢ diizeylerini
degerlendirmek amaciyla gelistirilmis kisitl 6lgme araclarmin oldugu goriilmektedir. Ozkan (2015)
tarafindan gelistirilen bilimsel siire¢ becerileri 6l¢egi, alt boyutlar bakimindan bu arastirmanin
bulgular1 ile benzerlikler gostermektedir. Fakat bu arastirmada gelistirilen 6lgek, sadece temel siireg
becerilerini kapsamaktadir. Bu yoniiyle bu 0Ol¢ek, hem kullanilan sorularin ve gorsellerin
somutlastirilmasi hem de oOrneklem sayisi ve likert tipine gore yapilan analizler bakimindan

ayrismaktadir.

Bu arastirmada, temel bilimsel siire¢ becerileri iletisim, tahmin ve Slgme alt boyutlarindan
olusan bir Olgek elde edilmistir. Bu Olgek, okul oncesi donemde bu siirecleri iceren herhangi bir
programin verimliligini 6l¢gmek ya da ¢ocuklarin bilimsel siireg¢ becerilerinin ne diizeyde oldugunu
tespit edebilmek amaciyla kullanilabilir. Alanyazin incelendiginde her ne kadar biitiinlesik siireg

becerilerinin 5. Smuf diizeyinden sonraki ¢ocuklara uygun oldugu goriilse de, okul &ncesinde de
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kullanilabilen beceriler oldugu anlasilmaktadir. Bu nedenle, yapilacak diger oOlcek gelistirme
calismalarinda “hipotez kurma, test etme, deneme” gibi iistbilis gerektiren biitiinlesik becerilere de
yer verilebilir. Ciinkii okul Oncesi diizeyinde c¢ocuklar basit de olsa bu becerileri kullanabilme
egilimine sahiptirler. Olgekteki gorseller bundan sonra yapilacak diger calismalarda daha da
somutlastirilabilir, hatta 3D animasyonlar halinde dijital ortamlara aktarilabilir. Bu 6lgek araciligiyla,
okul 6ncesinde kullanilan yeni yaklasim ve programlardaki bilimsel siire¢ becerileri ¢alismalar ile
cocuklarin elestirel diisiinme, problem ¢d6zme becerileri gibi bilimsel ¢aligsmalara hizmet etmesi igin

kullanilabilir.
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Introduction

It is impossible to think of potential solutions to a problem encountered in daily life or
learning situations without having sufficient knowledge about that field and without using basic
scientific processes such as observation, prediction, experimentation, association, and testing because
knowledge, experience, and scientific process skills are complementary to the processes that helps to
find the best solutions to problems. Science process skills are not just used by scientists. At the same
time, individuals are expected to be good observers due to the many problems encountered in daily
life, to understand the differences and problems related to their environment and themselves, to ask
questions about these problems, and to find appropriate solutions. Individuals who do not use their
scientific process skills cannot be expected to be successful in their lives or business (Rillero, 1998). In
the 21st century in particular, now-prominent skills are ones that children can only achieve by using
scientific ways of thinking. Children's natural experience through science positively affects their
future scientific perspectives, scientific process skills such as observation, inference, and questioning
(Eshach & Fried, 2005), as well as their interest and attitudes towards nature and science (Eshach &

Fried, 2005; Patrick, Mantzicopoulos, & Samarapungavan, 2009).

Eshach & Fried (2005) argue that science is an important, even mandatory component of early
childhood. The earlier children are introduced to science, the more they learn (Kershaw, Anderson, &
Warburton, 2009). Observation, comparison, classification, measurement, and communication skills,
which are used from the very first years of life, form the basis of the scientific process, and also
contribute to the development of the skills that children need in daily life. Scientific process skills are
basic skills that enable children to be active in the learning process, develop a positive approach to
science, facilitate an understanding of science, develop self-learning responsibilities, and enable them

to use what they have learned (Duran & Unal, 2016).

According to the world literature, the science process skills scale is categorized in different
ways such as basic process skills, causal, experimental process skills, and combined/integrated process
skills (Miles, 2010; Saracho & Spodek, 2008; Ocal, 2018; Sahin et al., 2016). Because of the

uncomplicated nature of young children, they pay less attention to developing integrated science
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process skills such as hypothesizing and controlling variables; instead, they usually focus on basic
skills such as observation, classification, measurement, forecasting, and scientific communication

(Jones, Lake, & Lin, 2008).

From the moment they are born, children tend to observe their environment, question and
understand what is happening around them, and experience their observations. They test their
experiences by making new inferences from every situation they experience, and they tend to
experience the same experience again according to the results they encounter, or they look for new
ways when faced with unpleasant situations. Considering this process, one can see that it
unconsciously uses the various stages of the scientific process. If children's level of use of these skills is
systematically evaluated and supported through activities to develop them, children will begin to seek
solutions to problems by being aware of their scientific process experiences, and the experiences in
this process will lay the groundwork for their life and academic skills. Therefore, in early childhood, it
is important to provide children with the opportunity to explore and examine new things, to support
children's curiosity, to discuss their ideas and so create environments that facilitate their learning

experiences, and to support their awareness of using scientific process skills.

When the literature is examined, it can be seen that there are studies into the extent of
students' scientific process skills (Akman, Ustiin, Giiler, 2003; Germann & Aram, 1996; Kanari &
Millar, 2004), the factors affecting scientific process skills (Aydogdu, 2009; Chuang & Cheng, 2002;
Huppert et al., 2002; Myers, 2004; Roger ]. Osborne & Wittrock, 1983), the effect of teaching methods
used on scientific process skills (Ata Aktiirk & Demircan, 2017; Biiyiiktagkapu, Celikoz, & Akman,
2012; Jimarez, 2005; Ozdemir , 2004; Tatar, 2006; Turpin & Cage, 2004). In addition, these studies
mostly included primary school (Aydogdu, Tatar, Yildiz, & Buldur, 2012) and secondary school
(Ciftgi, 2018; Author, 2019) students, and teacher candidates (Kuru, 2017; Neccar, 2019) and teachers
(Kandemir, 2011; Erten, 2013) as the target audience, while studies of preschool children (Akman et
al., 2003; Aydogdu & Karakus, 2017; Biiyiiktaskapu et al., 2012; Kunt, Ozel, & Kunt, 2015; Sahin,
Yildirim, Stirmeli, & Giiven, 2018) were found to be limited. Considering that the application areas for
Turkey are just developing and the research on scientific process skills in the field of preschool

education are limited, the results of this research become even more important.
Method
Participants

The participant group of the study consists of 371 children aged 60-72 months, including 203
boys and 168 girls. Participants were selected from independent kindergartens located in different
socioeconomic environments in Gaziantep province. Parent educational levels of the participants

varied from primary school to university. Tetrachoric analyses were conducted with the R program to



Kavak, S. & Deretarla Giil, E.

determine the construct validity of the scale; kr20 analysis was used to determine its internal

reliability.

The Development Process of the Scale

In this study, the science process skills scale was developed under the headings "observation",

"classification”, "prediction, "measurement", "inference”, and "communication", which are defined as

the basic process steps according to Saracho and Spodek (2008).

Table 1. Scientific process skills scale specification table

Achievements
Observation Items item no.
K1 pays attention to the 1,4,48 3
object/situation/event.
K5 observes objects or entities. 2,5,15,46 4
K14 creates patterns with objects. 6,42 2
Subdimension total number of items 9
Classification
K6 matches objects or entities according 7,9 2
to their properties.
K7 groups objects or entities according to 8, 10, 43 3
their properties.
Subdimension total number of items 5
Measuring
K9 sorts objects or entities according to 3, 16,17, 39 4
their properties.
K11 measures objects. 13, 14, 37, 47, 51 5
Subdimension total number of items 9
Prediction
K2 makes predictions about the object, 11,12, 18, 19, 20, 21, 22, 23, 50 9
situation, or event.
Inference
K17 establishes a cause-effect 24,25, 26,27, 28,29, 30, 35,36,45 10
relationship.
Communication
K20 prepares object graph. 31, 32, 33, 34, 38, 40, 41, 44, 49 9
Total number of items 51

While examining these subdimensions, each subdimension was defined and items were

written in light of cognitive and language acquisitions described in the preschool education program

of the Ministry of National Education (Table 1). The following stages were followed in the BSBO

development process (Figure 1).
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creating an item 1st. expert . — 2st. expert
pool —> opinion —>| pilotapplication | — opinion
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v
3st. expert analyze of pilot determination determining the
- EXP — yze ot p -~ | ofthecontent |—|. g
opinion application . . items to be used
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|
A\
data collecting [—>| analysis of data [—| final scale form

Figure 1. The cycle of the scale development process stages

Figure 1 shows all the stages of the scale development process. In the first stage, an item pool
of 71 questions was created. In the second stage, the items were reduced to 51 by taking expert
opinion. Recommendations from field and other experts were made in terms of the content, the
appropriateness of the questions to the measured feature, the correct understanding and clarity of the
questions, and their suitability for the child. On the other hand, assessment and evaluation experts are
expressed their views on the subject of scoring and grading in assessment, determining the
subdimensions and internal validity. In the third stage, a pilot application was made. In the fourth
stage, a second expert opinion was taken. Expert opinions were evaluated in terms of how the 51
items asked to the children in the pilot application were understood by the children and whether they
served the purpose to be measured. In the fifth stage, the items arranged according to the evaluations
were reviewed by expert opinion. In the sixth stage, the expert opinions and the results of the pilot
applications were analyzed. Accordingly, 31 items were determined, and the data collection process
was started. After factor analysis, the construct validity of the data was analyzed with tetrachoric
analyzes and the final version of the 3-dimensional scale with 26 items was reached in the light of

expert opinions, pilot study and tetrachoric analyzes.

The science process skills scale consists of 26 open-ended questions, 23 with pictures and three
without. The questions used for the scale are directed at the child by the adult, and materials are used
for certain questions. The application takes about 20 minutes. If the child cannot answer the question
correctly (no), they get 0 points, if they answer correctly (yes), they get 1 point. The same procedure
was applied for all the other items and was subsequently scored. The lowest score that the child can

get from the scale is 0, and the highest score is 26.
Analysis of Data

Exploratory factor analysis was conducted to determine the construct validity of the scale,

which was finalized through expert opinion. In order to test the suitability of the data for EFA, the
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results of the KMO and Bartlett sphericity test were first examined. In the KMO analysis, the levels
taken as “.50-.70 = moderate”, “.70-.80 = good”,”.80-.90 = very good”, “.90 and above = excellent”
(Biiyiikoztiirk, 2007). 2019). The KMO of the scale was found to be .77, and the Barlett test result was
also significant (.478, .452; p < .001). Accordingly, it was decided that the sample size and data were
suitable for EFA.

In the Principal Axes Analysis (TEA) for EFA, the analysis was started with 31 items using the
Promax axis rotation method. Children's responses to each question were scored in a binary manner,
as either 0 or 1, from which the tetrachoric correlation matrix was calculated and analyzed using the
factor analysis "psych" package in the R programming software. TEA was performed to reveal the
subdimensions of items that were thought to be related to each other. The aim of TEA is to produce a
new correlation matrix in which the factors are perpendicular to each other and to reveal the latent

structure (Karaman, Atar, & Aktan, 2017).
Ethical Permission of Research

In this study, all rules stated within the scope of "Higher Education Institutions Scientific
Research and Publication Ethics Directive" were followed. None of the actions stated under the title of
"Actions Against Scientific Research and Publication Ethics", which is the second part of the directive,

were neglected.
Findings
Findings on Construct Validity

Although the correlation coefficient calculated for the validity of the test varies depending on
the feature sought, correlations of .30 and higher calculated for the validity coefficient indicate that the
test is valid (Biiyiikoztiirk, 2004). In the Promax rotation, items with a factor load of .30 are taken into
operation as the lower cut-off point for the factor loads. According to the results of the tetrachoric
correlation matrix results, as reported in Table 2, it was observed that some items overlapped and
some items were not loaded on any factor, and accordingly items '38, 27, 22, 15, 24" were removed. To
decide the number of factors, scree plots, eigenvalues, and explained variance rates were examined
from which it was seen that the data could be evaluated in a maximum of four dimensions. When the
literature and the grouping of the items were examined, it was seen that the structure gathered in
three factors. The three-factor structure was also corroborated by expert opinion. In Table 2, the factor

loads of the dimensions formed as a result of the exploratory factor analysis will be explained.
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Table 2. Factor loads according to the principal axis factor analysis of the BSBO

Item No Factor 1 Factor 2 Factor 3
PA1 PA3 PA2

V3 0.430 0.040 0.020
V4 0.480 0.390 -0.060
V5 0.400 0.290 -0.120
V6 0.500 -0.020 0.220
V9 0.600 -0.050 0.050
V10 0.390 0.330 0.070
V12 -0.340 0.600 0.240
V13 0.060 -0.070 0.770
V14 0.000 0.140 0.670
V16 0.740 -0.070 0.020
V17 0.710 -0.270 0.080
V20 0.020 0.450 0.030
V23 -0.080 0.620 0.100
V28 0.080 0.510 -0.110
V29 -0.020 0.640 -0.040
V30 -0.020 0.500 0.080
V31 0.540 0.250 -0.070
V32 0.450 -0.180 0.250
V33 0.160 0.200 0.310
V36 0.290 0.460 0.000
V37 0.210 -0.010 0.580
V42 0.510 0.080 0.130
V43 0.550 0.130 -0.080
V44 0.460 0.350 -0.030
V46 0.420 0.380 -0.100
V47 0.030 0.200 0.650

When Table 2 is examined, it can be seen that there three subdimensions form according to
factor loads. Of these subfactors, it can be seen that items 44 and 46 overlap with factors 1 and 2, and
item 33 overlaps with factors 2 and 3. Expert opinion was sought for these items, which were
evaluated under the relevant factor. As a result of the analysis, a total of five items '38, 27, 22, 15, 24"
that overlapped and did not load on any factor were removed from the scale, whilst 26 items

remained in their final form.

When factor 1 is examined; the factor loadings of the items (that is, 3, 4, 5, 6, 9, 10, 16, 17, 31,
32, 42, 43, 44, 46) ranged from .74 to .39. In addition, it can be seen that the same items are related to
scientific communication, classification, and observation. For this reason, this subdimension was
named "communication”. The factor loads of the items collected in factor 2 (that is, 12, 20, 23, 28, 29, 30,
36) varied between .64 and .45; this dimension was gathered under the heading “prediction” since it
includes questions about the prediction and inference dimension of the scale. For the items collected
in factor 3 (that is, 13, 14, 33, 37, 47), factor loadings varied between .77 and .31; these items were
found to be related to the measurement subdimension of the science process skills scale. Therefore,

this subdimension will referred to under the "measurement" heading. The titles used in the
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subdimensions of the scale were determined by reference to the scientific process skills literature
(Miles, 2010; Saracho & Spodek, 2008; Yazici, Kandir, Yasar & Inal, 2012). The subdimensions formed
at the end of the analyses and the items collected in the subdimensions are illustrated in Figure 2

below.

Factor Analysis
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Figure 2. Factor Analysis

Findings of BSBO Item Total Correlations

In Table 3, the results of the total correlations of the BSBO items will be given.
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Table 3. Item-total correlations according to the principal axis factor analysis of the BSBO

Item no Item Total Factors
Correlation
v3 446
v4 .596
v5 441
v6 542
v9 463
v10 .583
v16 599 factor 1
v1l7 .504
v31 .586
v32 .455
v42 .558
v43 473
v44d .556
v46 .522
v12 468
v20 513
v23 .557
v28 .553 factor 2
v29 .568
v30 .590
v36 .544
v13 .678
vl4 .698
v33 581 factor 3
v37 .648
v47 .652

In the internal consistency evaluation, the item-total correlation is expected to be non-negative
and greater than .20. In general, one can say that items with an item-total correlation of .30 or greater
distinguish individuals well, whilst items between .20 and .30 can be included in the test but should
be corrected if deemed necessary. Items less than .20 should be discarded from the test (Biiyiikoztiirk,
2019). Accordingly, it can be seen in Table 3 that the item-total correlations of the three factors are
greater than .30. The lowest and highest item total correlations for factor 1 were .441 and .599,

respectively; .468 and .590 for factor 2, respectively, and .581 and .698 for factor 3, respectively.
Findings of Eigenvalues and Variances of BSBO Scale Items
In Table 4, the eigenvalues and variances of the scale items are explained.

Table 4. Variance results for the subdimensions of the BSBO

Factors Items Eigenvalue Accumulated explained
variance rate

Factor 1 3,4,56,9,10,16,17,31, 32,42, 43, 44, 46  4.65 0.18

Factor 2 12, 20, 23, 28, 29, 30, 36 3.46 0.31

Factor 3 13, 14, 33,37, 47 2.45 0.41

Total 0.90
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When Table 4 is examined, it can be seen that the scale consists of three subfactors. In total,
items below Factor 1 explain 18% of the scale, factor 2, 31%, and factor 3, 41%. The variance which the

three subfactors explain for the whole scale is 90%.

Table 5. Correlation coefficients between factors of the BSBO

Factor 1 2 3

1 1.00 o

2 0.61 1.00 o
3 0.53 0.46 1.00

According to Table 5, when the correlation between the factors on the scale was examined, it
was found that all three factors were significantly and positively correlated with each other to a
moderate level. Accordingly, a total scientific process skills score can be obtained from the overall
scale. The lowest score that can be obtained from the scale is 0, and the highest score is 26. A high
score in the range from 0 to 26 indicates that children's science process skills are high. Similar

comments can be made for the subdimensions.

Table 6. Kr20 results regarding the internal reliability of the BSBO

Scale subdimensions kr20 internal reliability coefficient
Communication *

Prediction o

Measurement e

Total .85

As a result of the analysis, items "21, 7, 39, 1, 48, 18, 19, 2, 11, 35, §, 51, 25, 26, 49, 45, 50, 34, 40,
41, 38, 27, 22, 15, 24” were excluded from the scale because they were not loaded under any
subdimension. Based on these results, it was found that the entire scale and its subdimensions had an

acceptable level of internal validity based on the internal reliability coefficients calculated (Table 6).
Discussion, Conclusion & Recommendations

In this study, a measurement tool was developed to determine the levels of science process
skills of 60-72-month-old children. The scale was developed in line with the research in the literature
and the opinions of experts. In line with expert opinions and tetrachoric analyses, the subdimensions
of the science process skills scale were classified as "communication, prediction, and measurement".
The subdimensions in this study were determined according to the basic science process skills

classification according to Padilla (2010).

According to the literature, basic skills are acquired from grade 1 to grade 5, and integrated
skills are acquired from grade 5 to grade 8. Basic and integrated scientific process skills are at the
center of the skills needed in the 21st century (Zorlu & Zorlu, 2017). For this reason, as a requirement
of the 21st century, it is necessary to support children's awareness of the extent of their use of scientific

process skills from an early age (Maral, Oguz Unver, Rilyamezoglu, 2012).
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Scientific process skills are generally used in many basic fields such as science, chemistry,
physics, biology, and engineering (Yildirim & Altun, 2015). Zorlu and Zorlu (2017) investigated the
relationship between science process skills and science, mathematics, engineering, and technology.
According to the results of their research, if students' scientific process skills are developed, their
interest in professions in the fields of "science, technology, engineering and mathematics" will
increase. The importance of children gaining basic scientific skills from an early age has been
supported by a number of different studies. Children discover the essence of research, observation,
and thinking skills using scientific processes. For this reason, it is important to determine the level of
preschool students' scientific process skills and their deficiencies in this regard (Kunt et al., 2015). The
importance of assessment tools that can evaluate the scientific process skills levels of preschool

children, in particular, thus comes to the fore.

Children actually use scientific processes in some way in their daily lives. In these processes,
how children make qualified observations or how they relate to how situations develop is dependent
on their scientific awareness and adult support. Millar (1994) argues that observation is not a process
specific to the method of science but is just one of the approaches that people will always use to
understand the world, whether they act scientifically or otherwise. Therefore, scientific processes are
becoming important skills that are frequently used in daily life. In fact, scientific processes do not only
give children a scientific perspective and experience, they also bring them into contact with scientific
environments that are rich in language (French, 2004). In this case, besides scientific processes and
scientific experiences that children can gain, it is an indication that it also provides benefits in terms of
scientific communication skills. The communication subdimension in this scale is, in effect, a guide to
obtaining results for observation of children, comparison of observation results, and levels of scientific

communication.

Preschool prediction skills are generally associated with science activities and science
experiments, and most of associated studies (Aydogdu & Ergin, 2008; Gokbayrak & Karisan, 2017;
Kavak, 2019; Kefi, 2013; Kunt et al., 2015; Ozdemir, 2004; Strong, 2013; Tan & Temiz, 2003; Tatar, 2006)
have made the attempt to develop prediction processes for these activities. Hanauer (2018) states that
using skills such as drawing and creating graphics will strengthen children's prediction skills and they
will be able to establish cause-effect relationships more easily. Kunt et al. (2015) showed that the
extent to which children use prediction and measurement skills was less developed than their
observation and classification skills. For this reason, it becomes important to use appropriate
assessment tools to understand children's prediction skill levels. With the assessment tool obtained
from this research, it is possible to get an idea about the children’s ability to make predictions and to

support children according to the results.
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In order for children to use their scientific process skills at the metacognitive level, they must
acquire basic skills such as observation, measurement, comparison, and prediction (Aydogdu, 2009).
The measurement skill is as important as observation and forms the basis of all sciences (Maral et al.,
2012). The ability to measure is the basis of skills such as questioning, reasoning, and reaching
conclusions by comparing events, which are particularly emphasized as 21st century skills. It is seen
that measurement studies in the preschool area are activities that are integrated with mathematics and
science activities, and there are almost no separate studies on this skill in terms of scientific studies.
However, measurement skills are among those we need and frequently use in our daily lives, and
awareness of this skill should be raised at an early age. For example, if children are guided by words
such as big, small, long, short, wide, heavy, and light that support their measurement skills, children
will begin to express their observations through numbers (Jones, Lake & Lin, 2008). It is not
appropriate to deprive children of the ability to use measurement. Because children, due to their rapid
development, tend to notice the increase in their height and weight and quite naturally want to
measure it somehow. It is necessary to tell them about a measurement result so that they can even
make sense of comparisons and results during their free and regular games. In this case, it is
important to support children in terms of being aware of their measurement skills and to use them in
a conscious and concrete way. With the scale subdimension of this research, the measurement skills of
preschool children can be determined and activities supporting measurement skills can be planned

according to these results.

When the literature is examined, it can be seen that only a limited number of measurement
tools have been developed to evaluate the levels of scientific processes of preschool-age children. The
science process skills scale developed by Ozkan (2015) shows similarities with the findings of this
study in terms of subdimensions. However, the scale developed in this study only covers basic
process skills. In this respect, this scale differs in terms of both the concretization of the questions and

visuals used, and the analyzes made according to the number of samples and Likert type.

In this study, a scale consisting of communication, prediction, and measurement
subdimensions of basic science process skills was obtained. This scale can be used to measure the
efficiency of any program that includes these processes in the preschool period or to determine the
level of scientific process skills of children. When the literature is examined, although it can be seen
that integrated process skills are suitable for children after fifth grade, it can be understood that there
are no skills that are not used in preschool. For this reason, integrated skills that require metacognition
such as "creating hypotheses, testing, and experimenting" can be included in future scale development
studies, because at the preschool level children tend to use these skills, even if they are relatively
simplistic. Images at scale can be further embodied in future works, and even transferred to digital

media as 3D animations. This scale can be used to serve scientific studies such as children's critical

1094



KEFAD Cilt 22, Say1 2, Agustos, 2021

thinking and problem-solving skills with new approaches and scientific process skills studies in the

programs used in preschool.
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