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This study aims to examine the predictive level of attitude, motivation, self-efficacy
belief and teacher evaluation score on elementary school students’ science
achievement. The study group of this research, in which the relational screening model
was used, consists of 545 primary school 4th-grade students and their classroom
teachers studying in the central district of Kiitahya. As a data collection tool, the
Science Attitude Scale (SAS), Motivation Scale for Learning Science (MSLS), Science
Course Self-Efficacy Scale (SCSS), Teacher Evaluation Form and 2019- 2020 academic
year fall term 1st and 2nd written science exam grades were used. Pearson Product
Moments Correlation and Multiple Linear Regression Analysis were used in the
analysis of the data. The findings showed significant positive correlations between
science achievement and all independent variables, and the predictive variables
included in the analysis explained 48% of the total variance in science course
achievement scores. In addition, it was found that motivation, self-efficacy beliefs and
teacher evaluation scores were significant predictors of science achievement.
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Bu arastirmanin amaci tutum, motivasyon, 6z yeterlik inanc1 ve 6gretmen degerlendirme
puanimin ilkokul 6grencilerinin fen basarisii yordama diizeyini incelemektir. ligkisel
tarama modelinin kullanildig1 arastirmanin calisma grubunu Kiitahya il merkezinde
Ogrenim goren 545 ilkokul 4. sinif 6grencisi ve onlarin sinif 6gretmenleri olusturmaktadir.
Veri toplama araci olarak, Fen Bilimleri Tutum Olgegi (FBTO), Fen Ogrenmeye Yonelik
Motivasyon Olgegi (FOYMO), Fen Bilimleri Dersi Oz Yeterlik Olgegi (FBOYO), Ogretmen
Degerlendirme Formu ve 2019- 2020 egitim-6gretim yil1 gliz donemi fen bilimleri 1. ve 2.
yazili smav notlart kullanilmustir. Verilerin analizinde Pearson Momentler Carpim
Korelasyonu ve Coklu Dogrusal Regresyon Analizinden yararlanilmistir. Elde edilen
bulgular, fene yonelik basari ile tiim degiskenler arasinda pozitif yonde anlaml iligkiler
oldugunu ve analize dahil edilen yordayic1 degiskenlerin birlikte, fen basarisina iliskin
toplam varyansin %48’ini agikladigini gostermistir. Ayrica motivasyon, 6z yeterlik inanci ve
ogretmen degerlendirme puanimin fen basarisimin anlamli yordayicilart oldugu tespit
edilmistir.
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Giris

Giintimiiz bilgi ve teknoloji ¢caginda yasanan hizli gelismeler ve beraberinde meydana gelen
iilkeler arasi sosyal ve ekonomik rekabet neticesinde, toplumlarin yasam sekli onemli ol¢ciide
degismistir. Onceleri bilgi ve teknolojiyi alma konumunda olan toplumlar bilgi iiretme ve bu bilgiyi
kullanma konumuna gec¢mislerdir. Degisen ve gelisen diinyada bilgi ve teknoloji ¢agina uyum
saglayabilmek ve gii¢lii bir gelecek olusturmak i¢in fen bilimleri anahtar bir role sahiptir (Milli Egitim
Bakanligi [MEB], 2005). Bu dogrultuda toplumlarin bugiinkii ve gelecekteki ihtiyaglarini karsilayacak
teknolojileri {ireten ve gelistiren, gelecekteki ihtiyaglar1 ongorerek arastirma ve gelistirme faaliyetlerini
planlayan ve uygulayan genelde okuryazar 6zelde ise fen okuryazari nesiller yetistirmenin dnemi her
gecen giin artmaktadir (Kaya ve Dogan, 2017). Nitekim Tiirkiye’de de 2005 yilinda yenilenen Fen ve
Teknoloji Ogretim Programi ve 2013-2018 yillarinda giincellenen Fen Bilimleri Ogretim Programi ile

biitiin bireylerin fen okuryazari olarak yetismesi amacglanmistir (MEB, 2005; 2013; 2018).

Fen egitiminin temel amacmun fen okuryazari bireyler yetistirmek olarak belirlenmesine
karsin ogrencilerin fen alanindaki bilgi ve okuryazarlik diizeylerinin istenilen seviyede olmadig:
ulusal (Akademik Becerilerin Izlenmesi ve Degerlendirilmesi [ABIDE], 2018) ve uluslararas smavlarin
degerlendirme raporlarinda (MEB, 2016; 2019; 2020) goriilmektedir. Elde edilen bu sonuglar, fen
okuryazarlik diizeyi ve fen bilimleri basarisi ile iligkili bilissel, duyussal ve psikomotor 6zelliklerin
belirlenmesine yonelik calismalar yapilmasmi gerekli kilmaktadir (Bozdag, 2019). Alanyazindaki
bir¢ok ¢alisma bulgusu 6zellikle duyussal faktorlerin 6grencilerin fen bilimleri dersi basarisi tizerinde
etkili oldugunu gostermektedir (Arslandas, 2019; Bozdag, 2019; Hafizoglu, 2018; Mo, 2008; Sarier,
2021; Shen, 2003).

Bloom’a (1979) gore bireylerin 0grenmelerinin yaklasik dortte biri duyussal 6zeliklerden
kaynaklanmaktadir ve bireyin 6grenebilmesi i¢in 6n kosul bilgiye acik, 6grenmeye istekli olmasidir
(akt. Senemoglu, 2011). Bu baglamda diisiiniildiigiinde duyussal 6zellikler basta 6grencilerin derse
karst ilgi ve istekleri olmak {izere performanslari dolayisiyla da akademik basarilar: iizerinde 6nemli
bir etkiye sahiptir (Kan ve Akbas, 2005). Nitekim fen bilimleri dersi ile 6grencinin bir biitiin olarak
gelisimi (bilissel-duyussal-psikomotor) hedeflenmis, 6gretim programlarinda da duyussal becerilere
daha fazla yer verilmeye baslanmistir (Dede ve Yaman, 2008). Bu dogrultuda; tutum, motivasyon, ilgi,
0z yeterlik inanc1 gibi faktorlerden olusan duyussal 6zelliklerin, 6grenci basarisi {izerindeki etkisinin

belirlenmesi onem arz etmektedir.

Duyussal faktorlerden biri olan tutum, bireyin g¢evresindeki herhangi bir olaya karst sahip
oldugu tepki egilimini ifade eder (Nuhoglu, 2008). Bu tanimdan hareketle fen bilimlerine yo6nelik
tutum da 6grencinin derse yonelik gelistirdigi olumlu ve olumsuz duygular olarak ifade edilebilir
(Morrell ve Lederman, 1998). Ogrencilerin derse yonelik duygu durumlar kiigiik yaslarda olusmaya

basladigi igin temel egitim donemi fen bilimleri dersine yonelik olumlu tutum gelistirmede 6nemli bir
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yere sahiptir (Jewett, 1996; Akt: Bas, Sentiirk ve Cigerci, 2016). Yapilan arastirmalar da fen bilimlerine
yonelik olumlu tutumun fen dersi basarisi lizerinde pozitif bir etkiye sahip oldugunu gostermektedir
(Areepattamannil ve Kaur, 2013; Caya ve Kilig, 2017, Lam ve Lau, 2014; Narmadha ve
Chamundeswari, 2013; Sabah ve Hammouri, 2010).

Basariy1 etkileyen faktorlerden bir digeri olan motivasyon, bireyi davranis icin istekli hale
getiren ve 6grenme siirecinin etkililigini ortaya ¢ikaran bir olgudur (Akbaba, 2006). Ryan ve Deci’e
(2000) gore motivasyon, 0grenmenin anahtar kavramlarindan biridir ve 6grenmeye olan katkisindan
dolay1 6grenme ortamlarinda ihmal edilmemesi gerekmektedir. Motivasyonun o6nemli oldugu
alanlardan biri de fen bilimleridir. Fen bilimlerine yonelik motivasyon kisaca, fen 6grenme istegi
olarak tanimlanabilir (Bolat, 2007). Ogrencilerin fen bilimlerine yonelik yiiksek motivasyona sahip
olmalari, fen bilimleri kavramlarini i¢sellestirmelerinde bunun neticesinde de akademik basarilarinin
artmasinda ve fen okuryazar: bireyler olabilmelerinde oldukg¢a 6nemli bir etkiye sahiptir (Yilmaz ve
Huyugiizel Cavas, 2007). Alanyazinda, motivasyonun fen ogrenimindeki etkisinin ihmal
edilemeyecek kadar 6nemli oldugu ve Ogrencilerin motivasyonlarinin artirilmas: sonucunda fen
bilimleri basarilarinda da artig olacag1 arastirma bulgulariyla ortaya konmaktadir (Alkan ve Bayri,

2017; Bryan, Glynn ve Kittleson, 2011; Chan ve Norlizah, 2017; Patrick, Kpangban ve Chibueze, 2007).

Fen bilimleri basaris1 lizerinde etkili oldugu diisiiniilen bir diger duyussal 6zellik ise 6z
yeterlik inancidir. ilk kez Bandura tarafindan one siiriilen ve Sosyal Biligsel Kuramin temelini
olusturan 6z yeterlik inanci, bireyin gelecekte karsilasabilecegi zor durumlarla bas edebilmede ne
derece basarili olacag1 hakkinda kendine iliskin yargisidir ve tiim davraniglarin temelini olusturur
(Senemoglu, 2011). Bandura, becerilerimize olan inanglarimizin; davramslarimizi, motivasyonumuzu
ve nihayetinde basarimizi ve basarisizligimiz1 giiglii bir sekilde etkiledigini savunmaktadir (Henson,
2001). Nitekim Liou ve Ho (2018), Mohammadpour (2012), Singh, Chang ve Mo (2006), Yildirim ve
Karatas (2020) ve Sarier (2021) tarafindan yapilan arastirmalarda yiiksek 6z yeterlik inancina sahip

olan bireylerin basarilarinin da yiiksek oldugu sonucuna ulasilmistir.

Alanyazimn incelendiginde 6grencilerin fen bilimleri basarisini etkileyen faktorlerin bununla
sinirli olmadigr goriilmektedir. Hgi (Chang ve Cheng, 2008; Mo, 2008; Karalar, 2018), bilimsel siireg
becerileri (Aydogdu, 2006; Dogan, 2018; Karar ve Yenice, 2012; Sittirug, 1997), derse ve etkinliklere
aktif katilim diizeyi (Bozkurt, Ay ve Fansa, 2013; Hidiroglu, 2014; House ve Telese, 2015; Kahraman,
2014), ders ¢alisma aligkanlig1 (Eren, 2011) gibi faktorler de fen bilimleri basarisi {izerinde olumlu
etkiye sahiptir. Bu arastirmada, fen bilimleri bagsarisin1 yordamaya yonelik ele alinan bu degiskenler
stmf ogretmenleri araciigiyla elde edilmistir. Ilkokul 4. smif Ogrencilerinin ders sayilarmin
¢oklugundan kaynaklanan programlarindaki yogunluk arastirmacinin 6grencilerden veri toplama

siiresini smirlandirmistir. Ayrica 6rneklemin yas grubunun kiiglik olmasi onlardan tek seferde ¢ok
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sayida Ol¢gme araciyla veri elde edilmesini engellemektedir. Bu sebepler, s6z konusu degiskenlerin

smif 6gretmenleri araciligiyla elde edilmesini gerekli kilmistir.

Alanyazinda fen dersi basarisina yonelik farkli Orneklem gruplariyla gergeklestirilmis
aragtirmalar bulunmaktadir. Buna karsin ilkokul 6grencilerinin fen bilimleri basarilarini etkileyen
faktorlerin belirlenmesine yonelik kisitli ¢alisma bulgusuna (Alivernini, Palmerio, Vinci ve Die-Leo,
2010; Arslandas, 2019; Aru, 2020) rastlanmaktadir. Ogrencilerin ilk kez sistemli bir sekilde fen
bilimleri dersi ile karsilagtiklar: ilkokul doneminde fen bilimlerine yonelik basar1 diizeylerini olumlu
ve olumsuz etkileyen faktorlerin ortaya konularak gerekli onlemlerin alinmasi onlarin gelecek
basarilarina temel olusturacaktir. Dolayisiyla arastirmanin alanyazindaki bu eksikligi giderebilecek
calismalardan biri oldugu sdylenebilir. Ayrica sinif 0gretmenlerinden 6grencilerin fen bilimlerine
yonelik ilgisi, fen dersi ve etkinliklerine aktif katilim diizeyi, fen dersi ¢alisma aliskanlig1 ve temel
bilimsel siireg becerileri yeterligi hakkinda degerlendirme alinarak giivenilir veri kaynag: olusturmasi
ve probleme farkli bir bakis agis1 getirmesi amaglanmigtir. Siif 6gretmenlerinden elde edilen veriler
toplam puan alinarak ve “Ogretmen Degerlendirme Puam” elde edilerek calismaya dahil edilmistir.
Tim bu anlatilanlar 15181nda bu ¢alismada; fen bilimlerine yonelik tutum, motivasyon, 6z yeterlik
inanci gibi duyussal 6zelliklerin ve 6gretmen degerlendirme puaninin ilkokul 4. siuf 6grencilerinin
fen bilimleri basarisin1 yordama diizeyini incelemek amaglanmistir. Bu amag dogrultusunda asagidaki

sorulara cevap aranmustir:

1. Ilkokul 4. smif &grencilerinin fen bilimleri basarisi ile fen bilimlerine yonelik tutum,
motivasyon, 6z yeterlik inanci ve 6gretmen degerlendirme puani arasindaki iliski ne
diizeydedir?

2. Fen bilimlerine yonelik tutum, motivasyon, 6z yeterlik inanc1 ve 6gretmen degerlendirme
puaninin fen bilimleri basarisini yordama diizeyi nedir?

Yontem
Arastirma Modeli

Arastirmada iliskisel tarama modeli (Karasar, 2017) kullamilmustir. fliskisel tarama modeli, fen
basaris1 ile bagimsiz degiskenler arasindaki iligkiyi tespit etmek ve bagimsiz degiskenlerin fen

basarisini yordama diizeyini belirlemek amaciyla arastirmacilar tarafindan ise kosulmustur.
Calisma Grubu

Aragtirmanin ¢alisma evrenini, 2019-2020 egitim-6gretim yilinda Kiitahya il merkezinde
Ogretim yapmakta olan 29 ilkokul olusturmaktadir. Evrenin tamamina ulasmanin zaman ve maliyet
acisindan olanakli olmamasi nedeniyle Orneklem alma yoluna gidilmistir. Bu amacla calisma
grubunun belirlenmesinde oransiz kiime Ornekleme stratejisi (Karasar, 2017) kullanilmistir. Bu
kapsamda calisma evreninde yer alan 29 okulun her biri kiime olarak kabul edilmis ve bunlarin

igerisinden 7 okul kiimesi tesadiifi olarak belirlenmistir. Bu okullarda 6grenim gormekte olan 545

2526



KEFAD Cilt 23, Say1 3, 2022

dordiincti siuf Ogrencisi ve bu Ogrencilerin simnif ogretmenleri (25 simif Sgretmeni) arastirmanin

calisma grubunu olusturmustur.

Arastirmanin calisma grubuna ait okullarin fen bilimleri ders basarisina iliskin ortalamalar:

Tablo 1’de verilmistir.

Tablo 1. Okullara iliskin fen bilimleri bagar: ortalamalar:

Okul Ad1 n x
Okul 1 80 88,43
Okul 2 91 80
Okul 3 82 93,13
Okul 4 95 84,39
Okul 5 62 86,22
Okul 6 68 74,91
Okul 7 76 87,80
Veri Toplama Araclar

Fen bilimleri tutum o6lcegi: Geban, Ertepinar, Yilmaz, Altin ve Sahbaz (1994) tarafindan gelistirilen
“Fen Bilimleri Tutum Olgegi”, toplam 15 maddeden olusan ve segenekleri “Tamamen Katiliyorum: 5”
ve “Hi¢ Katilmiyorum: 1” araliginda degisen 5'1i likert tipi bir dlgektir. Olgekten almabilecek puanlar
15 ile 75 puan arasinda degismektedir. Geban ve dig., (1994) tarafindan Olcegin Cronbach Alfa
giivenirlik katsayis1 0,83 olarak hesaplanmistir. Bu calismada ise 545 6grenci iizerinde yapilan

analizler sonucunda giivenirlik katsayis1 0,84 olarak hesaplanmustir.

Fen 6grenmeye yonelik motivasyon 6l¢egi: Tuan, Chin ve Sheh (2005) tarafindan gelistirilen Yilmaz
ve Huyugiizel Cavas (2007) tarafindan Tiirkgeye cevrilen “Fen Ogrenmeye Yonelik Motivasyon
Olgegi” 23 maddeden ve 6 boyuttan olusmaktadir. Olgekteki maddelere verilecek cevaplar “(1)
Kesinlikle Katilmiyorum” ile “(5) Kesinlikle Katiliyorum” arasinda degismektedir. Olcekten en az 23
puan, en fazla 115 puan alinabilmektedir. Oz yeterlik, Aktif Ogrenme Stratejileri, Fen Ogrenmenin
Degeri, Performans Amaci, Ogrenme Ortamindaki Ozendiricilik o&lgegin alt boyutlarmi
olusturmaktadir. Yilmaz ve Huyugiizel Cavas (2007) tarafindan yapilan analizler sonucunda olgegin
glivenirlik katsayisi (Cronbach Alpha) 0,80 olarak hesaplanmis, bu g¢alismada ise 0,81 olarak

bulunmustur.

Fen bilimleri dersi 6z yeterlik 6l¢egi: Tatar, Yildiz, Akpinar ve Ergin (2009) tarafindan gelistirilen
“Fen Bilimleri Dersi Oz Yeterlik Olcegi”, toplam 27 maddeden olusan 51i likert tipi bir 6lgektir. Fen
Bilimlerine Yonelik Giiven, Fen Bilimlerine Yonelik Zorluklarla Basa Cikabilme ve Fen Bilimleri
Performansina Giiven 6lgegin alt boyutlarini olusturmaktadir. Olgekten toplamda en az 27 puan, en
fazla 135 puan alinabilmektedir. Tatar ve dig. (2009) tarafindan yapilan analizler sonucunda 6l¢egin
glvenirlik katsayis1 (Cronbach Alpha) 0,93 olarak hesaplanmistir. Bu calismada ise 0,94 olarak

bulunmustur.
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Ogretmen degerlendirme formu: Calisma grubunun; fen bilimleri dersine yonelik ilgisi, fen dersi ve
etkinliklerine aktif katilim diizeyi, ders calisma aliskanlig1 (derse hazirlikli gelme, 6dev hazirlama vb.)
ve temel bilimsel siireg becerileri yeterligi hakkinda bilgi sahibi olmak amaciyla arastirmaci tarafindan
hazirlanan sinif 6gretmenlerine yonelik “Ogretmen Degerlendirme Formu” kullamilmistir. Ogretmen
Degerlendirme Formu hazirlanirken hangi boyutlarin ele alinacagi kuramsal temelle belirlenmistir.
Baslangicta 6 boyut belirlenmis, siuf 6gretmenleri ve sinuf egitimi alan uzmani ile yapilan goriismeler
neticesinde 4 boyut baglaminda oOgretmenlerin degerlendirme yapmalarina karar verilmistir.

Degerlendirme aralig: “1: Cok diisiik” ve “5: Cok yiiksek” seklindedir.

Fen bilimleri dersi yazili sinav notlari: Arastirmanin amag ve hedefleri gercevesinde Ogrencilerin
2019-2020 egitim ogretim yili giiz donemi 1. ve 2. yazili sinav notlarinin elde edilmesi gerekmektedir.

Bunun i¢in okullarda yetkili kisilerin ulasabildikleri e-okul sistemi bilgi kaynag1 olarak kullanilmistir.
Verilerin Analizi

Arastirmanin bagimlh degiskeni olan fen basarisi ile bagimsiz degiskenler arasindaki iliski
Pearson Momentler Carpim Korelasyonu ile hesaplanmistir. Bagimsiz degiskenlerin bagimli degisken
tizerindeki etkisi Coklu Dogrusal Regresyon Analizi ile belirlenmistir. Verilerin ¢ok degiskenli analizi
yapilmadan 6nce ug¢ degerlerin tespiti, normallik ve dogrusallik, otokorelasyon, ¢oklu dogrusal
baglanti gibi varsayimlarin incelenmesi gerekmektedir (Biiyiikoztiirk, 2019; Levin ve Fox, 2007;
Tabachnick ve Fidell, 2013). Ug degerlerin belirlenmesinde Mahalanobis uzaklik degerleri
hesaplanmis ve Z standart puanlar incelenmistir. Mahalanobis uzaklik degerleri hesaplanurken 25 ve
tizerindeki degerler u¢ deger olarak kabul edilmis (Field, 2013) ve bir degerin normallik ve
dogrusallik varsayimini giiglestirdigi anlagilmistir. Ayrica 6grencilerin fen bilimleri dersi notlarinin ve
Olceklerden aldiklari puanlarin, Z standart puanlar ile incelenmesi sonucunda -3,3 ve +3,3 deger
aralig1 disinda kalan puanlar (Tabachnick ve Fidell, 2013) veri setinden ¢ikarilmistir. Sonug olarak

arastirmada, 545 6grenciden elde edilen veriler kullanilmistir.

Normalligin test edilmesinde veri setine iliskin basiklik ve carpiklik katsayilar: kullanilmistir.
Basiklik ve ¢arpiklik katsayilarinin +1,5 ile -1,5 (Tabachnick ve Fidell, 2013) hatta +2 ile -2 (George ve
Mallery, 2010) sirurlar: igerisinde olmas: dagilimin normalden asir1 bir sapma gostermedigine kanit
olarak degerlendirilmektedir. Bu arastirmada; Ogrencilerin fen bilimleri notlarina, Ogretmen
degerlendirme puanlarina ve Slgeklerden elde edilen toplam puanlara iliskin garpiklik ve basiklik

katsayilarinin +1,5 ile -1,5 degerleri arasinda olmasi (Tablo 2) normallik varsayimini karsilamaktadir.

Tablo 2. Katilimcilarin puanlarina iliskin betimsel istatistik sonuglar

Carpiklik Carpiklik Hatas1 Basiklik Basiklik Hatasi
Fen Basaris1 -1.301 105 1.142 209
Tutum -470 .105 .240 209
Motivasyon -.326 105 292 209
Oz Yeterlik -.607 105 -.067 209
Ogretmen Deg. -.431 105 -572 209
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Bagimsiz degiskenler arasinda ¢oklu baglant1 sorununun olmamas: regresyon analizinin bir
diger varsayimidir. Degiskenler arasinda ¢oklu baglanti sorunu olup olmadigini tespit etmek igin
bagimh ve bagimsiz degiskenler arasinda ikili korelasyon degerleri ve Tolerans, VIF ve CI degerleri
(Biyiikoztiirk, 2019) incelenmistir. Yapilan analizler neticesinde bagimsiz degiskenler arasindaki ikili
iliskilerin .23 ile .52 arasinda degistigi tespit edilmistir. VIF degerleri 1.210-1.509, Tolerans degerleri
0.663-0.827 ve CI degerleri 10.851-23.347 arasinda degistiginden bagimsiz degiskenler arasinda ¢oklu

baglant1 probleminin olmadig1 belirlenmistir.

Diger bir varsayim olan tahmin hatalar1 arasinda bir iligski (otokorelasyon) olup olmadigim
tespit etmek amaciyla Durbin-Watson istatistigine bakilmistir. Durbin-Watson degeri 0-4 araliginda
degismektedir ve 2’ye yakin degerler otokorelasyonun olmadiginmi gosterir (Tabachnick ve Fidell,
2013). Bu arastirmada Durbin-Watson degeri 1,983 olarak hesaplanmis ve hata terimleri arasinda
otokorelasyon olmadig1 belirlenmistir. Bu dogrultuda 545 veri ile coklu dogrusal regresyon analizi

gerceklestirilmistir.
Arastirmanin Etik Izinleri

Yapilan bu c¢alismada “Yiiksekogretim Kurumlari Bilimsel Arastirma ve Yaymn Etigi
Yonergesi” kapsaminda uyulmas: belirtilen tiim kurallara uyulmustur. Yénergenin ikinci boltimii
olan “Bilimsel Arastirma ve Yayimn Etigine Aykir1 Eylemler” bashg: altinda belirtilen eylemlerden

higbiri gerceklestirilmemistir.
Etik kurul izin bilgileri: Etik degerlendirmeyi yapan kurul adi= Kiitahya Dumlupinar Universitesi
Etik degerlendirme kararinin tarihi= 11/08/2020
Etik degerlendirme belgesi say1 numarasi= 75621633-044-
Bulgular
Fen Bilimleri Bagaris1 ile Bagimsiz Degiskenler Arasindaki Iliskiye Yonelik Bulgular

Ogrencilerin fen bilimleri basarisi ile fen bilimlerine yonelik tutum, fen 6grenmeye iliskin
motivasyon, fen bilimleri 6z yeterlik inanc1 ve Ogretmen degerlendirme puani arasindaki iliski
Pearson Momentler Carpim Korelasyon Analizi ile saptanmistir. Korelasyon analizine iliskin bulgular

Tablo 3’te yer almaktadir.

Tablo 3. Fen bilimleri bagarist ile tutum, motivasyon, 0z yeterlik inanci ve Ogretmen degerlendirme puani
arasindaki korelasyonlar

Fen Basaris1 p n
Tutum 0.312" 0.00 545
Motivasyon 0.435™ 0.00 545
Oz Yeterlik 0.402" 0.00 545
Ogretmen D. P. 0.642" 0.00 545

Not: ** Korelasyon 0.01 diizeyinde anlamli (2 uglu)
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Tablo 3'te goriildiigii gibi; fen basarisi ile tutum arasinda pozitif yonde ve diisiik diizeyde
(r=0.31, p<.01), fen basarisi ile motivasyon arasinda pozitif yonde ve orta diizeyde (r=0.43, p<.01),
benzer sekilde fen basarisi ile 6z yeterlik inanc1 arasinda pozitif yonde ve orta diizeyde (r=0.40, p<.01),
fen basarisi ile 6gretmen degerlendirme puani arasinda ise pozitif yonde ve yiiksek diizeyde (r=0.64,
p<.01) iliski oldugu tespit edilmistir. En ytiksek iliskinin fen basarisi ile 6gretmen degerlendirme
puan: arasinda oldugu 6te yandan en diisiik iliskinin fen basarisi ile fen bilimlerine yonelik tutum

arasinda oldugu goriilmektedir.
Fen Bilimleri Basarisinin Yordanmasina iliskin Bulgular

Bagimsiz degiskenlerin fen basarisi tizerindeki etkisini saptamak amaciyla Coklu Dogrusal
Regresyon Analizi yapilmistir. Bagimsiz degiskenlerin fen bilimleri basaris: iizerindeki ortak etkisini
belirlemek amaciyla standart yontem (Biiyiikoztiirk, 2019) tercih edilmis ve tiim degiskenler ayni
anda modele dahil edilmistir. Coklu dogrusal regresyon analizine iliskin analizler Tablo 4’te

verilmistir.

Tablo 4. Fen bilimleri basarisinin yordanmasina iliskin ¢oklu dogrusal regresyon analizi sonuglar:

Degisken B Standart B t P Ikilir ~ Kismir
Hata

Sabit 37.827 2.940 - 12.865 .000 - -

Tutum 044 .047 .036 946 345 312 041

Motivasyon 189 .037 196 5.160 .000 435 217

Oz yeterlik .061 .019 117 3.201 .001 402 136

Ogretmen 1.617 105 526 15.432 .000 642 553

degerlendirmesi

R=.694 R2 =481

F (4.540) = 125,281 p=-000

Tablo 4'te verilen ¢oklu dogrusal regresyon analizi sonuglari incelendiginde; tutum,
motivasyon, 6z yeterlik inanci ve 6gretmen degerlendirme puaninin fen bilimleri basarisi iizerinde
anlamli bir iliski sergiledikleri goriilmektedir (R=0.694; R?=0.481; F(4.540)=125.281; p<.05). Bu
baglamda analize dahil edilen bagimsiz degiskenlerin tiimiiniin birlikte, 6grencilerin fen bilimleri

basar1 puanlarindaki toplam varyansin %48’ini agikladig1 sdylenebilir.

Bagimsiz degiskenlerin regresyon katsayilarin anlamliligina iliskin t testi sonuglar
incelendiginde fen 6grenmeye iliskin motivasyon (t=5.160; p<.05), fen bilimleri 6z yeterlik inanci
(t=3.201; p<.05) ve Ogretmen degerlendirme puanlarinin (t=15.432; p<.05) fen bilimleri basarisi
iizerinde 6nemli (anlamli) yordayicilar oldugu; fen bilimlerine yonelik tutum degiskeninin ise fen
bilimleri basarisinin anlamli yordayicis1 olmadig1 saptanmistir (p>.05). Regresyon analizi sonuclarina
gore fen bilimleri basarisinin yordanmasina iligkin regresyon esitligi (matematiksel model) su

sekildedir:

Fen Bilimleri Basaris1 = 37.827+ (0.044 x fene yonelik tutum) + (0.189 x fen 6grenmeye iliskin

motivasyon) + (0.061 x fen bilimleri 6z yeterlik inanc1) + (1.617 x 6gretmen degerlendirme puani).
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Sonug, Tartisma ve Oneriler

Arastirmada oncelikle; tutum, motivasyon, 6z yeterlik inanci ve 0gretmen degerlendirme
puanu ile fen basarisi arasindaki iliskiler incelenmistir. Arastirma bulgularina gore, 6grencilerin fen
bilimlerine yonelik tutumlar ile akademik basarilar1 arasinda pozitif yonde ve diisiik diizeyde bir
iliski oldugu saptanmistir. Alanyazin incelendiginde gerek ilkokul diizeyinde yapilan arastirmalarda
(Bas ve dig., 2016; Cibir ve Ozden, 2017; Uyanik, 2017) gerekse ilkogretim ikinci kademe 6grencileriyle
yiriitiilen ¢alismalarda (Ceylan, 2009; Kozcu, Cakir, Senler ve Taskin, 2007; Tanir, 2014) basari ile fen
bilimlerine yonelik tutum arasinda pozitif yonde anlaml iliskiler oldugunu ortaya koyan bulgulara
rastlanmaktadir. Bu durum, fen dersine yonelik olumlu duyguya sahip olan 6grencilerin konu ile ilgili
etkinlikleri daha rahat dgrenmeleriyle ve dgrendiklerinin daha kalici olmasiyla agiklanabilir. Ote
yandan Ceylan ve Berberoglu (2007) ve Ulutan'in (2018) arastirmalarinda, fen bilimlerine yonelik

tutum ile akademik bagar1 arasinda negatif yonde anlaml iligki oldugu rapor edilmistir.

Arastirmadan elde edilen bir diger sonug, 6grencilerin fen 6grenme motivasyonlar ile fen
dersine yonelik basarilar1 arasinda pozitif yonde ve orta diizeyde anlaml iliski oldugudur.
Alanyazindaki bir¢ok arastirmada, fen dersi basarisi ile fen 6grenmeye yonelik motivasyon arasinda
pozitif yonde anlaml iligkiler belirlenmistir (Chan ve Norlizah, 2017; Leong, Tan, Lau ve Young, 2018;
Yildirim ve Karatas, 2018). Karakaya, Avgin ve Yilmaz (2018) ilkogretim ikinci kademede 6grenim
goren Ogrenciler ile yiiriittiikleri ¢alisma sonucunda, fen 6grenmeye yonelik yiiksek motivasyona
sahip Ogrencilerin fen dersi basarilarinin da yiiksek oldugunu rapor etmislerdir. Buradan hareketle,
ogrencilerin motive olduklar1 olgiide basarili olacaklar1 seklinde bir degerlendirme yapilabilir.
Alanyazindaki bu gibi ¢alisma bulgulari, arastirmadan elde edilen sonuglar1 destekler niteliktedir.
Ancak bu calismalardan farkli olarak Ceylan ve digerleri (2016), 6grencilerin fen bilimleri basarilari ile
fen Ogrenmeye yonelik motivasyonlar1 arasinda anlamli bir iliski bulunmadigl sonucuna

ulagsmuglardir.

Arastirmada, ogrencilerin fen bilimleri 6z yeterlik inanglari ile fen bilimleri dersi basarilar
arasinda pozitif yénde ve orta diizeyde iliski oldugu belirlenmistir. Ogrencilerin fen basarilarimin, fen
bilimleri 6z yeterlik inanglari ile dogru orantili olarak artmasi olumlu ve beklenen bir durumdur. Bu
durum, herhangi bir alana yonelik yiiksek 6z yeterlik inancina sahip bireylerin o alanda daha iyi
performans gostermeleri ve basarili olmalariyla aciklanabilir. Nitekim bir¢ok arastirmada -bu
arastirmada oldugu gibi- fen bilimleri 6z yeterlik inanci ile fen bilimleri dersine yonelik akademik
basar1 arasinda pozitif yonde anlamli iliski oldugu rapor edilmistir. Ornegin; Arslandag'in (2019)
ilkokul 6grencileriyle; Cayci (2013), Liou ve Ho'nun (2018) ortaokul &grencileriyle; Uredi ve Uredi'nin
(2006) Ogretmen adaylar1 ile yaptiklari arastirmalarda, yiiksek 6z yeterlik inancina sahip olan

katilimailarin fen bilimlerine yonelik akademik basarilarinin da ytiiksek oldugu belirlenmistir.



Ada, O. & Demir, M.

Arastirmada, Ogrencilerin fen bagarisi ile en yiiksek iligskiyi veren degiskenin &gretmen
degerlendirme puani oldugu belirlenmistir. C)gretmenler, egitim-Ogretim siirecinde siirekli olarak
ogrencileri hakkinda degerlendirme yapmakta ve karar almaktadir. Bu degerlendirme, 6grenciyi ilk
tanima anindan baslayarak onlarin akademik hayatlarini dogru yonlendirmek igin olusturulan bir
bilgi birikimiyle saglanmaktadir. C)grencﬂerin akademik hayatlarina dogru bir sekilde yon vermek
amaciyla yapilan bu degerlendirmeler, etkin simif ici gozlemleme etkinlikleri ve elde edilen sonuglarin
kullanilmas siirecidir (Altun ve Karasu, 2021). Tlkokul &grencilerinin haftalik ders saatlerinin biiyiik
c¢ogunlugunu smif Ogretmenleriyle gecirmeleri ve smif Ogretmenlerinin 6grencilerini her agidan
gozlemleme ve degerlendirme imkaninin olmasi nedeniyle iki degisken arasinda pozitif yonde ve
yiiksek diizeyde iliskinin belirlenmesi kaginilmazdir. Yiiriitiilen ¢alisma sonucunda yapilan analizler
bir arada degerlendirildiginde, regresyon analizi ile pearson korelasyon analizi sonuglari
ortiismektedir. Ogrencilerin basarilarini yordamada dgretmen gériislerinin ise kosulmast yoniindeki
bulgular alana katki saglayacak sonugclar elde edilmesine olanak saglamistir. Ayrica Ogretmen
degerlendirme puaninin fen basarisinin anlamli ve en 6nemli (= .526) yodayicist olmas: 6zellikler yas

grubu kiigiik siif diizeylerinde giivenilir veri elde edilebilecegini gostermektedir.

Arastirmadan elde edilen ¢oklu dogrusal regresyon analizi sonuglarina gore, analize dahil
edilen bagimsiz degiskenlerin tiimii birlikte fen basarisindaki degisimin %48’ini agiklamaktadir. Bu
degiskenlerden; fen 6grenmeye yonelik motivasyon, fen bilimleri 6z yeterlik inanci ve Ogretmen
degerlendirme puani 6grencilerin fen basarisinin anlamli yordayicilart oldugu belirlenmistir. Fen
bilimleri basarisinin yordanmasina yonelik yapilan birgok arastirmada, 6grencilerin fen basarisini
etkileyen Onemli faktorler arasinda Ogrencilerin fen 6grenmeye yonelik motivasyonlart oldugu
belirtilmistir (Areepattamannil ve Kaur, 2013; Britner ve Pajares, 2001). Hi¢ siiphesiz derse kars:
motive olan 6grenciler; smif ici etkinliklere katilarak, sorular sorarak ve arastirmalar yaparak derste
daha basarili olmaktadirlar (Glynn, Taasoobshirazi ve Brickman, 2009). Elde edilen sonuglar bu
yoniiyle alanyazindaki benzer bulgular ile 6rtiismektedir. Bu arastirmaya gore, fen basarisinin tahmin
edilmesinde 6nemli olan bir diger degisken 6grencilerin fen dersine kars: sahip olduklar1 6z yeterlik
inancidir. Kartal, Dogan ve Yildirim (2017), Topgu, Erbilgin ve Arikan (2016) ve Zajacova, Lynch ve
Espenshade (2005) arastirmalarinda benzer bigimde fene yonelik sahip olunan yiiksek 6z yeterlik
inancinin fen dersi basarisinin anlamli yordayicist oldugu sonucuna ulasmislardir. Elde edilen bu
sonuglardan farkl: olarak Akilli (2015) arastirmasinda, 6z yeterlik inancinin fen dersi basarisini negatif

yonde yordadig1 sonucuna ulasmistir.

Arastirmada, ogrencilerin fen bilimlerine yonelik tutumlarinin fen basarisina etkisi anlamh
bulunmamistir. Bu durumun nedenlerinden biri, &grencilerin fen dersine yonelik tutumlarinin
olumsuz olmasma karsin ilkokul doneminde degerlendirmenin siirece doniik olmasi nedeniyle
genellikle not ortalamalarinin yiiksek olmasi olabilir. Bir digeri ise 6grencilerin derse karsi olumlu

tutuma sahip olmasi ancak 6gretmen yetersizligi ve nitelik eksikligi, sosyoekonomik yetersizlikler gibi
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nedenlerden dolay1 6grencilerin derste yeterince basari gosteremiyor olmasi olabilir (Sahin, 2011).
Ancak alanyazin incelendiginde fene yonelik olumlu tutumun akademik basariya olumlu yonde etki
eden bir degisken oldugu goriilmektedir (Cayc: ve Kilig, 2017; Korkmaz, 2012; Pektas, 2010). Elde
edilen sonuglar bu yoniiyle alanyazindaki ¢alisma bulgulariyla ortiismese de bu arastirma bulgularmi
destekleyen kisitl galisma bulgusuna da rastlanmaktadir. Ornegin, Oztiirk ve Ugar (2010) fen
basarisini etkileyen faktorleri belirlemek amaciyla Tiirk ve Tayvanli Ogrencilerin verilerini
karsilagtirmis ve arastirma sonucunda Tiirk 6grencilerin fen dersine kars: tutumlarinin daha olumlu
olmasma karsin fen basarilarmin Tayvanli 0grencilerden daha diisiik oldugunu saptamiglardir.
Arslandas (2019) da ilkokul dérdiincii sinif 6grencilerinin fen bilimlerine yonelik tutumlarinin basar:

tizerinde anlaml bir etkisinin olmadigini rapor etmistir.

Arastirmadan elde edilen sonuglardan ve mevcut arastirmanin smirliliklarindan hareketle
arastirmacilara su Onerilerde bulunabilir; (i) bu arastirma Kiitahya il merkezinde 6grenim gormekte
olan ogrencilerle ve onlarin siif ogretmenleriyle gergeklestirilmistir. Benzer bir arastirma farklh
yerlesim yerlerinde 6grenim gormekte olan Ogrenciler ile yapilabilir; (ii) arastirma verileri, calisma
grubunun 06l¢me araglarma verdikleri cevaplarla siurlidir. Yapilacak farkli arastirmalarda, nitel veya
karma arastirma yontemlerinden yararlanilarak arastirma konusu hakkinda daha ayrintili incelemeler
yapilabilir; (iii) bu arastirmada, smif 6gretmenleri araciligiyla 4 6zellik baglaminda veri toplanmustir.
Veriye dayali karar destek mekanizmalarinda yararlanilmak {izere fen bilimleri dersi igin gesitli
boyutlarda 6gretmen goriislerine yer verilebilir. Arastirmadan elde edilen sonuglar dogrultusunda
uygulayicilara yonelik olarak da su oneri gelistirilebilir; arastirmada, duyussal Ozelliklerin fen
bilimleri basarisini etkileyen onemli degiskenler oldugu tespit edilmistir. Bu dogrultuda ders igi

etkinliklerde duyussal 6zellikleri destekleyici caligmalar yapilabilir.
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Introduction

The rapid developments in the field of information and technology and the accompanying
social and economic competition between countries have resulted in significant changes to the way of
life in societies. Previously, societies were primarily receivers of information and technology, but they
have now become producers and users of this information. In this sense, science has a critical role to
play in helping societies adapt to the information and technology age and build a solid future
(Ministry of National Education [MEB], 2005). As such, the importance of educating and raising
generations of scientifically literate individuals who can produce and develop technologies to meet
the current and future needs of societies, as well as plan and implement research and development
activities that anticipate future demands, has become increasingly apparent (Kaya and Dogan, 2017).
In Turkey, the Science and Technology Curriculum, renewed in 2005, and the Science Curriculum,
updated in 2013-2018, aim to promote scientific literacy among all individuals (MEB, 2005; 2013; 2018).
It is evident that science literacy is not only beneficial for individuals, but it is also essential for the

overall progress and development of society.

While the primary goal of science education is to promote scientific literacy among students,
various national (Monitoring and Evaluation of Academic Skills [ABIDE], 2018) and international
exams (MEB, 2016; 2019; 2020) have consistently demonstrated that students’” knowledge and literacy
levels in science are not at the desired level. These findings highlight the need for research to identify
the cognitive, affective, and psychomotor characteristics associated with science literacy and
achievement (Bozdag, 2019). Research in the literature suggests that affective factors, in particular, can
have a significant impact on students’ success in science courses (Arslandas, 2019; Bozdag, 2019;
Hafizoglu, 2018; Mo, 2008; Sarier, 2021; Shen, 2003). Therefore, it is crucial to consider the role of
affective factors in science education and incorporate strategies that address these factors to promote

more tremendous success in science courses.

According to Bloom (1979), affective characteristics play a significant role in learning, with
approximately 25% of an individual’s learning being influenced by these factors. Also, a willingness to
learn and an openness to knowledge are prerequisites for successful learning (cited in Senemoglu,

2011). In the context of science education, affective characteristics, such as attitude, motivation,
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interest, and self-efficacy belief, can significantly impact students’ interest and willingness to engage
with the material, as well as their performance and academic success (Kan and Akbas, 2005). As such,
the science curriculum has increasingly focused on the development of students as whole individuals,
including cognitive, affective, and psychomotor skills (Dede and Yaman, 2008). Therefore, it is crucial

to examine the effect of affective characteristics on student achievement in science education.

Attitude is an influential factor that reflects an individual’s tendency to react to events in their
environment (Nuhoglu, 2008). In science education, attitude towards science can be understood as the
positive or negative feelings students have towards the subject (Morrell and Lederman, 1998).
Research has shown that students’ emotional states towards science begin to form at an early age,
making the elementary education period particularly important for developing positive attitudes
towards science (Jewett, 1996; cited in Bas, Sentiirk, and Cigerci, 2016). Multiple studies have also
found that a positive attitude towards science has a positive effect on achievement in science courses
(Areepattamannil and Kaur, 2013; Cayct and Kilig, 2017, Lam and Lau, 2014; Narmadha and
Chamundeswari, 2013; Sabah and Hammouri, 2010). Therefore, it is vital to cultivate a positive

attitude towards science in order to promote success in this subject.

Motivation is an essential factor that influences success and is a phenomenon that drives an
individual’s willingness to engage in certain behaviours and enhances the effectiveness of the learning
process (Akbaba, 2006). Ryan and Deci (2000) highlight the key role of motivation in learning and
emphasise the importance of considering it in learning environments. Motivation towards science can
be understood as the desire to learn about the subject (Bolat, 2007). Studies have shown that high
motivation towards science significantly impacts students’ ability to internalise science concepts,
which in turn leads to higher academic achievement and helps students become scientifically literate
(Yilmaz and Huyugtizel Cavas, 2007). The literature indicates that the effect of motivation on science
learning is significant and that increasing students’ motivation leads to improved science achievement
(Alkan and Bayri, 2017; Bryan, Glynn, and Kittleson, 2011; Chan and Norlizah, 2017; Patrick,
Kpangban, and Chibueze, 2007). Therefore, it is important to consider and promote motivation in

science education.

Self-efficacy belief is another affective characteristic that has been shown to impact science
achievement. This concept, which was first introduced by Bandura and is central to Social Cognitive
Theory, refers to an individual’s judgment about their ability to successfully cope with challenging
situations they may encounter in the future and serves as the foundation for all behaviours
(Senemoglu, 2011). Bandura argues that our beliefs in our abilities strongly influence our behaviours,
motivation, and, ultimately, our success or failure (Henson, 2001). Multiple studies have found that

individuals with high self-efficacy beliefs tend to have a high achievement (Liou and Ho, 2018;
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Mohammadpour, 2012; Singh, Chang, and Mo, 2006; Yildirim and Karatas, 2020; Sarier, 2021).

Therefore, it is important to consider self-efficacy belief concerning science achievement.

The literature suggests that a range of factors contribute to students’ success in science,
including interest in the subject (Chang and Cheng, 2008; Mo, 2008; Karalar, 2018), scientific process
skills (Aydogdu, 2006; Dogan, 2018; Karar and Yenice, 2012; Sittirug, 1997), level of active
participation in lessons and activities (Bozkurt, Ay, and Fansa, 2013; Hidiroglu, 2014; House and
Telese, 2015; Kahraman, 2014), and study habits (Eren, 2011). In the present study, these variables that
were identified as potentially predicting science achievement were obtained through classroom
teachers. The heavy workload of 4t-grade primary school students, with a large number of courses,
limited the researcher’s time to collect data directly from the students. Additionally, the small age
group of the sample made it impractical to gather data from them using a large number of
measurement tools at one time. These factors necessitated the use of classroom teachers as sources of

data for these variables.

There are several studies in the literature that have examined science achievement among
different sample groups, but there is a limited number of studies that specifically examine the factors
affecting primary school students’ achievement in science (Alivernini, Palmerio, Vinci, and Die-Leo,
2010; Arslandas, 2019; Aru, 2020). Identifying the factors that positively or negatively impact primary
school students” achievement in science when they are first systematically exposed to the subject and
taking appropriate action can lay the foundation for their future success. Therefore, this study aims to
fill this gap in the literature and provide a reliable data source on the subject, as well as offer a
different perspective by obtaining evaluations from classroom teachers on students’ interest in science,
active participation in science lessons and activities, study habits in science lessons, and basic science
process skills competence. The data obtained from the classroom teachers were analysed using the
total score and the “Teacher Evaluation Score.” This study aimed to examine the level of prediction of
affective characteristics such as attitude towards science, motivation, self-efficacy belief, and teacher
evaluation score on the science achievement of 4t-grade primary school students. To address this aim,

the following questions were explored:

1. What is the relationship between the science achievement of 4™-grade primary school
students and their attitudes towards science, motivation, self-efficacy beliefs and teacher

evaluation scores?

2. What is the level of prediction of attitudes towards science, motivation, self-efficacy beliefs

and teacher evaluation scores on science achievement?
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Method
Research Design

The present study used a relational survey model (Karasar, 2017) to examine the relationship
between science achievement and the independent variables and to determine the level of prediction
of these variables on science achievement. This method allows for investigating the relationships

between variables and identifying any correlations or associations between them.
Study Group

The study population for this research was comprised of 29 primary schools in the city centre
of Kiitahya during the 2019-2020 academic year. Due to time and cost constraints, a sampling method
was used to select a representative subset of the population. A disproportionate cluster sampling
strategy (Karasar, 2017) was employed, in which each of the 29 schools in the study population was
considered a cluster and 7 school clusters were randomly selected. The study group included 545 4th-
grade students attending these schools and their classroom teachers (25 classroom teachers). This
sampling method allowed the researchers to draw conclusions about the broader population of

primary schools in Kiitahya based on a representative sample of schools and students.

The mean scores of the schools belonging to the study group of the research regarding science

course achievement are given in Table 1.

Table 1. Science achievement means for schools

School Name n X

School 1 80 88,43
School 2 91 80

School 3 82 93,13
School 4 95 84,39
School 5 62 86,22
School 6 68 74,91
School 7 76 87,80

Data Collection Tools

Science attitude scale: “The Science Attitude Scale” is a measurement tool developed by Geban,
Ertepinar, Yilmaz, Altin, and Sahbaz (1994) to assess students’ attitudes towards science. It is a 5-point
Likert scale with 15 items that range from “Strongly Agree” (5) to “Strongly Disagree” (1). Scores on
the scale range from 15 to 75 points. Geban et al. (1994) found a Cronbach Alpha reliability coefficient
of 0.83 for the scale. In the present study, the reliability coefficient was calculated as 0.84 based on the
analysis of data from 545 students. This suggests that the scale has good reliability, meaning that it

produces consistent results when used to measure attitudes towards science.

Motivation scale for learning science: “The Motivation Scale for Learning Science” is a measurement

tool developed by Tuan, Chin, and Sheh (2005) and translated into Turkish by Yilmaz and Huyugtizel
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Cavas (2007) to assess students’ motivation towards learning science. It consists of 23 items and 6
dimensions, and responses to the items range from “Strongly Disagree” (1) to “Strongly Agree” (5).
Scores on the scale range from a minimum of 23 points to a maximum of 115 points. The sub-
dimensions of the scale include Self-efficacy, Active Learning Strategies, Value of Learning Science,
Performance Purpose, and Incentive in the Learning Environment. Yilmaz and Huyugiizel Cavas
(2007) found a reliability coefficient (Cronbach Alpha) of 0.80 for the scale, and in the present study, it
was found to be 0.81. This suggests that the scale has good reliability, meaning that it produces

consistent results when used to measure motivation towards learning science.

Science course self-efficacy scale: “The Science Course Self-Efficacy Scale” is a measurement tool
developed by Tatar, Yildiz, Akpinar, and Ergin (2009) to assess students’ self-efficacy in science. It is a
5-point Likert scale with 27 items, and the sub-dimensions of the scale include Confidence in Science,
Coping with Science Challenges, and Confidence in Science Performance. Scores on the scale range
from a minimum of 27 points to a maximum of 135 points. Tatar et al. (2009) found a reliability
coefficient (Cronbach Alpha) of 0.93 for the scale, and in the present study, it was found to be 0.94.
This suggests that the scale has good reliability, meaning that it produces consistent results when used

to measure students’ self-efficacy in science.

Teacher evaluation form: “The Teacher Evaluation Form” is a measurement tool used in this study to
gather information from classroom teachers about the study group’s interest in the science course,
level of active participation in science course and activities, study habits (such as coming to class
prepared and preparing homework), and basic science process skills competence. The dimensions of
the form were determined on a theoretical basis and were refined through interviews with classroom
teachers and experts in the field of classroom education. The form consists of 4 dimensions, and
teachers make evaluations on a scale ranging from “1: Very low” to “5: Very high”. This data is used

to provide an evaluation of the students” characteristics and abilities related to science learning.

Science course written exam grades: The science course written exam grades refer to the grades that
students received on the first and second written exams in the autumn term of the 2019-2020 academic
year. These grades are used in the present study to measure students’ science achievement. They were
obtained from the e-school system, an electronic record-keeping system used in schools and accessible
only to authorised personnel. The use of this system allows for the accurate and efficient collection of

students’ exam grades for the purposes of research.
Analysing the Data

The relationship between the dependent variable of the study, science achievement, and the
independent variables was calculated by Pearson Product Moment Correlation. The effect of
independent variables on the dependent variable was determined by Multiple Linear Regression

Analysis. Before multivariate analysis of the data, assumptions such as detection of outliers, normality
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and linearity, autocorrelation, and multiple linear connections should be examined (Biiyiikoztiirk,
2019; Levin and Fox, 2007; Tabachnick and Fidell, 2013). Mahalanobis distance values were calculated
to determine the outliers, and Z standard scores were analysed. While calculating Mahalanobis
distance values, values of 25 and above were accepted as outliers (Field, 2013), and it was understood
that a value makes the assumption of normality and linearity difficult. In addition, as a result of
analysing the students’ science course grades and the scores they received from the scales with Z
standard scores, the scores outside the value range of -3.3 and +3.3 (Tabachnick and Fidell, 2013) were

removed from the data set. As a result, the data obtained from 545 students were used in the study.

The kurtosis and skewness coefficients of the data set were used to test normality. The
kurtosis and skewness coefficients within the limits of +1.5 to -1.5 (Tabachnick and Fidell, 2013) or
even +2 to -2 (George and Mallery, 2010) are considered as evidence that the distribution does not
deviate excessively from normal. In this study, the Skewness and Kurtosis coefficients of the students’
science grades, teacher evaluation scores and total scores obtained from the scales were between +1.5

and -1.5 (Table 2).

Table 2. Descriptive statistics results of the participants’ scores

Variable Skewness Error of Skewness  Kurtosis Error of Kurtosis
Science Achievement -1.301 .105 1.142 .209
Attitude -.470 105 .240 .209
Motivation -.326 105 292 .209
Self-efficacy -.607 .105 -.067 209
Teacher Evaluation Score -431 .105 -.572 .209

The absence of multicollinearity among independent variables is another assumption of
regression analysis. In order to determine whether there is a multicollinearity problem between the
variables, binary correlation values and Tolerance, VIF and CI values (Biiyiikoztiirk, 2019) between
dependent and independent variables were analysed. As a result of the analyses, it was determined
that the binary correlations between the independent variables ranged between .23 and .52. Since VIF
values ranged between 1.210-1.509, Tolerance values ranged between 0.663-0.827 and CI values
ranged between 10.851-23.347, it was determined that there was no multicollinearity problem between

independent variables.

In order to determine whether there is a relationship (autocorrelation) between the forecast
errors, which is another assumption, the Durbin-Watson statistic was examined. Durbin-Watson’s
value varies between 0-4, and values close to 2 indicate that there is no autocorrelation (Tabachnick
and Fidell, 2013). In this study, the Durbin-Watson value was calculated as 1.983, and it was
determined that there was no autocorrelation between error terms. Accordingly, multiple linear

regression analysis was performed with 545 data.
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Findings

Findings regarding the Relationship between Science Achievement and Independent

Variables

The relationship between students’ achievement in science and attitudes towards science,
motivation to learn science, self-efficacy belief in science and teacher evaluation score was determined
by Pearson Product Moment Correlation Analysis. The findings of the correlation analysis are
presented in Table 3.

Table 3. Correlations between science achievement and attitude, motivation, self-efficacy belief, and teacher
evaluation score

Variable Science Achievement p n

Attitude 0.312" 0.00 545
Motivation 0.435™ 0.00 545
Self-Efficacy 0.402™ 0.00 545
Teacher Evaluation Score 0.642" 0.00 545

**Correlation is significant at the 0.01 level (2-tailed).

As seen in Table 3, it was determined that there was a positive and low-level relationship
between science achievement and attitude (r=0.31, p<.01), a positive and medium-level relationship
between science achievement and motivation (r=0.43, p<.01), a positive and medium level relationship
between science achievement and self-efficacy belief (r=0.40, p<.01), and a positive and high-level
relationship between science achievement and teacher evaluation score (r=0.64, p<.01). The highest
relationship was found between science achievement and teacher evaluation score, while the lowest

relationship was found between science achievement and attitude towards science.
Findings regarding Prediction of Science Achievement

Multiple Linear Regression Analysis was performed to determine the effect of independent
variables on science achievement. In order to determine the common effect of independent variables

on science achievement, the standard method (Biiyiikoztiirk, 2019) was preferred, and all variables
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were included in the model at the same time. Analyses related to multiple linear regression analysis

are given in Table 4.

Table 4. Multiple linear regression analysis results for the prediction of science achievement

Variable B Standard B t p Binaryr  Partial
Error T
Constant 37.827 2.940 - 12.865 .000 - -
Attitude .044 .047 .036 946 .345 312 .041
Motivation .189 .037 196 5.160 .000 435 217
Self-Efficacy .061 .019 117 3.201 .001 402 136
Teacher Evaluation Score 1.617 105 526 15.432 .000 .642 .553
R=.694 R2=481
F (4.540) = 125,281 p=.000

When the results of the multiple linear regression analysis given in Table 4 are analysed, it is
seen that attitude, motivation, self-efficacy belief, and teacher evaluation score exhibit a significant
relationship on science achievement (R=0.694; R?=0.481; F(4.540)=125.281; p<.05). In this context, it can
be said that all of the independent variables included in the analysis together explain 48% of the total

variance in students’ science achievement scores.

When the t-test results for the significance of the regression coefficients of the independent
variables were examined, it was found that motivation for learning science (t=5.160 ; p<.05), science
self-efficacy belief (t=3.201; p<.05) and teacher evaluation scores (t=15.432; p<.05) were significant
predictors of science achievement, whereas attitude towards science was not a significant predictor of
science achievement (p>.05). According to the regression analysis results, the regression equation

(mathematical model) for predicting science achievement is as follows:

Science Achievement = 37.827 + (0.044 x attitude towards science) + (0.189 x motivation to

learn science) + (0.061 x science self-efficacy belief) + (1.617 x teacher evaluation score).
Conclusion, Discussion and Recommendations

The present study examined the relationships between attitudes, motivation, self-efficacy
beliefs, teacher evaluation scores, and science achievement. Findings suggest that there was a positive
and low-level relationship between students’ attitudes towards science and their academic
achievement. A review of the literature supports this finding, with several primary school level
studies (Bas et al., 2016; Cibir and Ozden, 2017; Uyanik, 2017) and studies with second-level primary
school students (Ceylan, 2009; Kozcu, Cakir, Senler, and Taskin, 2007; Tanir, 2014) documenting
significant positive relationships between achievement and attitudes towards science. This situation
can be explained by the fact that students who have positive feelings towards science lessons learn the
activities related to the subject more efficiently, and what they learn is more permanent. In contrast,
Ceylan and Berberoglu (2007) and Ulutan (2018) reported a significant negative relationship between

attitude towards science and academic achievement.
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Another result of the study is a positive and moderately significant relationship between
students” motivation to learn science and their achievement in science courses. In many studies in the
literature, positive and significant relationships were found between science course achievement and
motivation to learn science (Chan and Norlizah, 2017; Leong, Tan, Lau, and Young, 2018; Yildirim and
Karatas, 2018). Karakaya, Avgin, and Yilmaz (2018) reported that students with high motivation to
learn science also had high achievement in science courses as a result of their study conducted with
students studying at the second level of primary education. Based on this, it can be concluded that
students will be successful to the extent that they are motivated. The findings of such studies in the
literature support the results obtained from the research. However, unlike these studies, Ceylan et al.
(2016) concluded that there was no significant relationship between students’ science achievement and

their motivation to learn science.

In the study, it was determined that there was a positive and moderate relationship between
students’ science self-efficacy beliefs and their science course achievement. It is a positive and
expected situation that students’ science achievement increases in direct proportion to their science
self-efficacy beliefs. This situation can be explained by the fact that individuals with high self-efficacy
beliefs in any field perform better and are successful in that field. As a matter of fact, in many studies,
as in this study, it has been reported that there is a positive and significant relationship between
science self-efficacy beliefs and academic achievement in a science course. For example, in the studies
conducted by Arslandas (2019) with primary school students; Cayc (2013), Liou and Ho (2018) with
secondary school students; Uredi and Uredi (2006) with pre-service teachers, it was determined that

participants with high self-efficacy beliefs also had high academic achievement in science.

According to a recent study, the variable with the strongest correlation with science
achievement among primary school students was teacher evaluation score. Teachers continuously
evaluate and make decisions about their students during the education process. This evaluation is
provided by the accumulation of knowledge created to guide their academic lives correctly, starting
from the first moment of getting to know the student. These evaluations, which are made to direct
students’ academic lives correctly, are the process of effective classroom observation activities and the
use of the results obtained (Altun and Karasu, 2021). Since primary school students spend most of
their weekly class hours with their classroom teachers and classroom teachers have the opportunity to
observe and evaluate their students in every aspect, it is inevitable to determine a positive and high-
level relationship between the two variables. Regression analysis and Pearson correlation analysis
produce results that overlap when the analyses performed as a result of the study are considered
collectively. The research into how teachers’ views can be used to predict students’ academic success
led to conclusions that will nurture the field. Additionally, the fact that the teacher evaluation score
was both a significant and crucial predictor of science achievement (=.526) demonstrates that accurate

data may be collected at small class levels in the relevant age range.
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According to the multiple linear regression analysis results, all of the independent variables
included in the analysis together explain 48% of the change in science achievement. Among these
variables, motivation for learning science, science self-efficacy belief and teacher evaluation score was
found to be significant predictors of students’ science achievement. In many studies on the prediction
of science achievement, it has been stated that students’ motivation towards learning science is among
the important factors affecting students’ science achievement (Areepattamannil and Kaur, 2013;
Britner and Pajares, 2001). Undoubtedly, students who are motivated towards the lesson are more
successful in the lesson by participating in classroom activities, asking questions and doing research
(Glynn, Taasoobshirazi, and Brickman, 2009). In this respect, the results obtained overlap with similar
findings in the literature. According to this study, another variable that is important in predicting
science achievement is students’ self-efficacy beliefs towards science courses. Similarly, Kartal, Dogan,
and Yildirim (2017), Topgu, Erbilgin, and Arikan (2016), and Zajacova, Lynch, and Espenshade (2005)
concluded that high self-efficacy beliefs towards science were significant predictors of science course
achievement. Unlike these results, Akill1 (2015) concluded that self-efficacy beliefs predicted science

course achievement negatively.

The present study investigated the relationship between students’ attitudes towards science
and their science achievement. The results of the study did not find a significant effect of attitudes on
achievement. One potential reason for this finding may be that although students’ attitudes towards
science are negative, their grades are generally high due to a process-oriented evaluation in primary
school. Another possibility is that students may have positive attitudes towards the course but are not
able to demonstrate sufficient success due to factors such as teacher inadequacy, lack of qualifications,
or socioeconomic challenges (Sahin, 2011). However, the literature suggests that positive attitudes
towards science are generally associated with better academic performance (Cayci and Kilig, 2017;
Korkmaz, 2012; Pektas, 2010). While the findings of this study do not align with this general trend,
there are some limited studies that support the present results. For example, Oztiirk and Ugar (2010)
compared data from Turkish and Taiwanese students and found that although Turkish students had
more positive attitudes towards science, their achievement was lower than that of Taiwanese students.
Arslandas (2019) also found that the attitudes of fourth-grade primary school students towards

science did not significantly impact achievement.

The present study examined the relationships between attitudes, motivation, self-efficacy
beliefs, teacher evaluation scores, and science achievement in a sample of students and their classroom
teachers in Kiitahya city centre. Based on the results obtained and the limitations of the current
research, several recommendations for future research can be made: (i) Conducting similar studies
with students studying in different settlements to explore whether this study’s findings are
generalisable to others contexts. (ii) Using qualitative or mixed research methods to explore the

research topic more thoroughly and gather data from multiple sources. (iii) Including teachers’
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opinions on various dimensions of the science course to make data-based decisions and support the
development of effective teaching practices. In terms of practical implications, the findings of this
study suggest that affective characteristics are essential variables influencing science achievement.
Therefore, practitioners may consider implementing activities in the classroom that support the

development of these characteristics to improve science learning outcomes.

2544



KEFAD Cilt 23, Say1 3, 2022
References

ABIDE 8. Smuflar Raporu, (2017). Akademik becerilerin izlenmesi ve degerlendirilmesi 8. siniflar raporu.

Ankara: Milli Egitim Bakanlig1 Olgme Degerlendirme ve Smav Hizmetleri Genel Miidiirliigii.

Akbaba, S. (2006). Egitimde motivasyon. Atatiirk Universitesi Kazim Karabekir Egitim Fakiiltesi Dergisi,
13, 343-361.

Akilli, M. (2015). Regression levels of selected affective factors on science achievement: A structural

equation model with TIMSS 2011 data. Electronic Journal of Science Education, 19(1), 1-16.

Alivernini, F., Palmerio, L., Vinci, E., & Di-Leo, L. (2010). An analysis of factors affecting pupils’ science
achievement in Italy. In: The fourth IEA (International Association for the Evaluation of Educational

Achievement) International Research Conference. Gothenburg, 1-3 July.

Alkan, I. & Bayri, N. (2017). Fen 6grenmeye yonelik motivasyon ile fen bagarisi arasindaki iligki
{izerine bir meta analiz calismasi. Dicle Universitesi Ziya Gokalp Egitim Fakiiltesi Dergisi, 32, 865-

874.

Altun, N. & Karasu N. (2021). Risk grubu 6grenciler i¢in gonderme 6ncesi siirecte veriye dayali karar

verme. TEBD, 19(1), 593-612. https://doi.org/10.37217 /tebd.906636

Areepattamannil, S. & Kaur, B. (2013). Factors predicting science achievement of immigrant and non-
immigrant students: A multilevel analysis. International Journal of Science and Mathematics

Education, 11(5), 1183-1207.

Arslandas, Y. (2019). Ilkokul 6grencilerinin okula yonelik iyi olma hali ve fen basarilar arasimdaki iligki .

Yayinlanmamis Yiiksek Lisans Tezi, Kocaeli Universitesi Sosyal Bilimler Enstitiisii, Kocaeli.

Aru, S. A. (2020). 4. sif ogrencilerinin fen ve matematik basarisina etki eden degiskenlerin incelenmesi
“TIMSS 2015 durum analizi”. Yaymlanmamis Doktora Tezi, Gazi Universitesi Egitim Bilimleri

Enstitiisii, Ankara.

Atasayar, A. (2019). [Ikégretim LGS fen bilimleri basarisimn yapay sinir aglart ile tahmin edilmesi.
Yaymlanmamis Yiiksek Lisans Tezi, Kiitahya Dumlupmar Universitesi Egitim Bilimleri

Enstitiisii, Kiitahya.

Aydogdu, B. (2006). [Ikigretim fen ve teknoloji dersinde bilimsel siire¢ becerilerini etkileyen degiskenlerin
belirlenmesi, Yaymlanmamus Yiiksek Lisans Tezi, Dokuz Eyliil Universitesi Egitim Bilimleri
Enstitiisii, Izmir.

Bas, G., Sentiirk, C. & Cigerci, M. F. (2016). Fen bilgisi dersine yonelik tutum ile akademik basar1
arasindaki iliski. Icinde Ercan, M., Ayata, A. ve Altinok Caliskan, S. E. (Ed.), Uluslararas:
Osmaneli Sosyal Bilimler Kongresi Bildiriler Kitabi (s. 1554-1567). Bilecik: Bilecik Seyh Edebali

Universitesi Yayinlari.



Ada, O. & Demir, M.

Bolat, N. (2007). [lkigretim 6. ve 7. suif fen ve teknoloji bilgisi dersi 6grencilerinin Ggrenme stillerine gore
motivasyon ve basart diizeyleri. Yaymmlanmamis Yiiksek Lisans Tezi, Eskisehir Osmangazi

Universitesi Fen Bilimleri Enstitiisii, Eskisehir.

Bozdag, C. H. (2019). 5. siuf 6grencilerinin fen bilimlerine yonelik motivasyonlari, tutumlar: ve fen

basarilar1 arasindaki iliski. Mersin Universitesi Egitim Fakiiltesi Dergisi, 15(3), 720-740.

Bozkurt, O., Ay, Y. & Fansa, M. (2013). Arastirmaya dayali 6grenmenin fen basarisi ve fene yonelik
tutuma etkisi ile dgretim siirecine yonelik 6grenci goriigleri. Abant Izzet Baysal Universitesi
Egitim Fakiiltesi Dergisi, 13(2), 241-256.

Britner, S. L., & Pajares, F. (2001). Self-efficacy beliefs, motivation, race, and gender in middle school

science. Journal of Women and Minorities in Science and Engineering, 7(4), 271-285.

Bryan, R. R, Glynn, S. M. & Kittleson, J. M. (2011). Motivation, achievement, and advanced placement

intent of high school students learning science. Science Education, 95(6), 1049-1065.

Buldu, E. & Olgan, R. (2018). Fen okur-yazarlik beceri puanlari arasindaki farklilasmanin bazi
gostergeler acisindan incelenmesi: PISA Tiirkiye bulgulari. Journal of Human Sciences, 15(3),

1453-1465.

Biiyiikoztiirk, S. (2019). Sosyal bilimler icin veri analizi el kitabi: Istatistik, arastirma deseni SPSS

uygulamalar: ve yorum. Ankara: Pegem Akademi.

Ceylan, E. (2009). PISA 2006 sonuclarina gore Tiirkiye’de fen okuryazarliginda diisiik ve yiiksek
performans gosteren okullar arasindaki farklar. Yiiziincii Yil Universitesi Egitim Fakiiltesi
Dergisi, 6(2), 55-75.

Ceylan, E. & Berberoglu, G. (2007). Ogrencilerin fen basarismi agiklayan etmenler: Bir modelleme
calismasi. Egitim ve Bilim, 32(144), 36-48.

Chan, Y. L. & Norlizah, C. H. (2017). Students’ motivation towards science learning and students’

science achievement. International Journal of Academic Research in Progressive Education and

Development, 6(4), 174-198. doi: 10.6007/IJARPED/v6-14/3716

Chang, C. Y. & Cheng, W. Y. (2008). Science achievement and students’self-confidence and interest in
science: A Taiwanese representative sample study. International Journal of Science Education,

30(9), 1183-1200.

Caya, B. (2013). lkdgretim ogrencilerinin fen ve teknoloji dersi 6zyeterlik inanglari ile kavram
basarilar1 arasindaki iliski. Ahi Evran Universitesi Kirsehir Egitim Fakiiltesi Dergisi (KEFAD),
14(2), 305-324.

Cayc, B. & Kilig, R. (2017). Tkokul ogrencilerinin akademik basarilar1 ile fen bilimleri-matematik
tutumlar1 ve temel beceri diizeyleri arasindaki iliski. International Journal of Eurasia Social

Sciences, 8(28), 254-272.

2546



KEFAD Cilt 23, Say1 3, 2022

Cibir, A. & Ozden, M. (2017). Ilkokul 6grencilerinin fen dersine yonelik tutumlari: Kiitahya 6rnegi.
Egitim Bilimleri Arastirmalar: Dergisi, 7(2), 45-61.

Dede, Y. & Yaman, S. (2008). Fen 6grenmeye yonelik motivasyon 0Olgegi. Necatibey Egitim Fakiiltesi
Elektronik Fen ve Matematik Egitimi Dergisi, 2(1), 19-37.

Dogan, F. (2018). Ortaokul 7. simif 6grencilerinin bilimsel siire¢ becerilerinin incelenmesi. Mehmet Akif
Ersoy Universitesi Egitim Bilimleri Enstitiisii Dergisi, 6(8), 17-33.

Eren, O. (2011). [Ikgretim 6., 7. ve 8. sunif 63rencilerinin ders caligma aliskanliklart ile fen ve teknoloji dersi
akademik basarilar: arasindaki iliski. Yaymlanmamus Yiiksek Lisans Tezi, Ankara Universitesi

Egitim Bilimleri Enstitiisii, Ankara.

Field, A. (2013). Discovering statistics using IBM SPSS statistics. Thousand Oaks, CA: SAGE

Publications.

Geban, O., Ertepinar, H., Yilmaz, G., Altan, A. & Sahbaz, F. (1994). Bilgisayar destekli e§itimin
ogrencilerin fen bilgisi basarilarina ve fen bilgisi ilgilerine etkisi. 1. Ulusal Fen Bilimleri Egitimi

Sempozyumu Bildirileri, 15-17 Eyliil 1994, Buca Egitim Fakiiltesi, [zmir.

George, D. & Mallery, M. (2010). SPSS for windows step by step: A simple guide and reference, 17.0 update

(10t Ed.). Boston: Pearson.

Glynn, S. M., Taasoobshirazi, G. & Brickman, P. (2009). Science motivation questionnaire: Construct

validation with nonscience majors. Journal of Research in Science Teaching, 46(2), 127-146.

Hafizoglu, A. (2018). Motivasyonel inanglar ve 6grenme ortaminin fen bagsarist ile iliskisinin incelenmesi.

Yaymlanmamis Yiiksek Lisans Tezi, Kafkas Universitesi Fen Bilimleri Universitesi, Kars.

Henson, R. K. (2001). Teacher self-efficacy: Substantive implications and measurement dilemmas. Presented

at the Annual Smeeting of the Educational Research Exchange, Texas A & M University.

Hidiroglu, F. M. (2014). Algilanan sinif ici hedef yapilarinin, 6z yeterligin ve 6grenci katiliminin yedinci sinif
ogrencilerinin fen basarisindaki rolii. Yaymlanmamis Yiiksek Lisans Tezi, Orta Dogu Teknik

Universitesi, Ankara.

House, J. D. & Telese, ]J. A. (2015). Engagement in science lessons and achievement test scores of
eighth-grade students in Korea: Findings from the TIMSS 2011 assessment. Education 135(4),
435-438.

Kahraman, N. (2014). Cross-grade comparison of relationship between students’ engagement and
TIMSS 2011 science achievement. Egitim ve Bilim, 39(172), 95-107.

Kan, A. & Akbas, A. (2005). Lise 6grencilerinin kimya dersine yonelik tutum oOlgegi gelistirme
calismasi. Mersin Universitesi Egitim Fakiiltesi Dergisi, 1(2), 227-237.



Ada, O. & Demir, M.

Karakaya, F., Avgin, S. S. & Yilmaz, M. (2018). Ortaokul 6grencilerinin fen bilimleri 6grenmeye
yonelik motivasyonlarmnin incelenmesi. Kahramanmaras Siitcii Imam Universitesi Sosyal Bilimler
Dergisi, 15(2), 359-376.

Karalar, E. $. (2018). Ortaokul 6grencilerinin fen bilimleri konularima yonelik ilgilerinin cesitli degiskenler
agisindan incelenmesi. Yayinlanmamis Yiiksek Lisans Tezi, Mugla Sitki Kogman Universitesi
Egitim Bilimleri Enstitiisii, Mugla.

Karar, E. E. & Yenice, N. (2012). flkdgretim 8. sinif 6grencilerinin bilimsel siirec beceri diizeylerinin
bazi degiskenler agisindan incelenmesi. Cukurova Universitesi Sosyal Bilimler Enstitiisii Dergisi,
21(1), 83-100.

Karasar, N. (2017). Bilimsel arastirma yontemi: Kavramlar, ilkeler ve teknikler. Ankara: Nobel Akademi

Yayincilik.

Kartal, E. E., Dogan, N. & Yildirim, S. (2017). Exploration of the factors influential on the scientific
literacy achievement of Turkish students in PISA. Necatibey Egitim Fakiiltesi Elektronik Fen ve
Matematik Egitimi Dergisi, 11(1), 320-339.

Kaya, V. H. & Dogan, A. (2017). Determination and comparison of Turkish student characteristics

affecting science literacy in Turkey according to PISA 2012. Research Journal of Business and
Management, 4(1), 34-51.
Korkmaz, F. (2012). Contribution of some factors to eighth grade students’ science achievement in Turkey:

TIMSS 2007. Yaymlanmamis Yiiksek Lisans Tezi, Orta Dogu Teknik Universitesi Egitim

Bilimleri Enstitiisii, Ankara.

Kozcu Cakir, N., Senler, B. & Taskin, B. G. (2007). {lkégretim 2. kademe &grencilerinin fen bilgisi

dersine yonelik tutumlarinin belirlenmesi. Tiirk Egitim Bilimleri Dergisi, 5(4), 637-655.

Lam, T. Y. P. & Lau, K. C. (2014). Examining factors affecting science achievement of Hong Kong in
PISA 2006 using hierarchical linear modeling. International Journal Of Science Education, 36(15),
2463-2480.

Leong, K. E,, Tan, P. P, Lau, P. L. & Yong, S. L. (2018). Exploring the relationship between motivation
and science achievement of secondary students. Journal of Social Science and Humanities, 26(4),
1-16.

Levin, J. & Fox, J. A. (2007). Elementary statistics in social research: The Essentials. Boston: Allyn & Bacon
Pearson.

Liou, P. Y. & Ho, H. N. (2018). Relationship among instructional practices, students’ motivational

beliefs and scince achievement in Taiwan using hierarchical linear modelling. Research Paprers

in Education, 33(1), 73-88.

2548



KEFAD Cilt 23, Say1 3, 2022

Milli  Egitim  Bakanligi = (2020). Merkezi smav  analizleri.  Erisim  adresi:  http:
/[www.meb.gov.tr/meb_)iys_dosyalar/2020_07/17104126_2020_Ortaogretim_Kurumlarina_Ilis
kin _Merkezi_Sinav.pdf

Milli Egitim Bakanlig1 (2005). ilkgretim fen ve teknoloji dersi (4 ve 5. simiflar) 6gretim programi. Ankara:
MEB Yayinlar.

Milli Egitim Bakanhg1 (2013). ilkdgretim kurumlar: (ilkokullar ve ortaokullar) fen bilimleri dersi (3, 4, 5, 6, 7

ve 8. siniflar) 6gretim programi. Ankara: Talim ve Terbiye Kurulu Bagkanhg:.
Milli Egitim Bakanlig1 (2016). PISA 2015 ulusal raporu. Erisim adresi. http://pisa.meb.gov.tr

Milli Egitim Bakanlig1 (2018). Fen bilimleri dersi 6gretim programi (llkokul ve Ortaokul 3, 4, 5, 6, 7 ve 8.

Simiflar). Ankara. Erisim adresi. http://mufredat.meb.gov.tr/

Milli Egitim Bakanlig1 (2019). PISA 2018 Tiirkiye 6n raporu. Egitim Analiz ve Degerlendirme Raporlari

Serisi, Ankara.

Mo, Y. (2008). Opportunity to learn, engagament, and science achievement: evidence form TIMSS 2003 data.

Educational Research and Evaluation, Virginia.

Mohammadpour, E. (2012). A multilevel study on trends in Malaysian secondary school students'
science achievement and associated school and student predictors. Science Education, 96(6),

1013-1046.

Morrell, P. D. & Lederman, N. G. (1998). Students” attitudes toward school and classroom science: Are

they independent phenomena? School Science and Mathematics, 98(2), 76-83.

Narmadha, U. & Chamundeswari, S. (2013). Attitude towards learning of science and academic
achievement in science among students at the secondary level. Journal of Sociological Research,
4(2), 114.

Nuhoglu, H. (2008). {lkdgretim fen ve teknoloji dersine ydnelik bir tutum 6Slgeginin gelistirilmesi.
Mlkégretim Online, 7(3), 627-639.

Oztiirk, D. & Ugar, S. (2010). TIMSS verileri kullanilarak Tayvan ve Tiirkiye’deki 8. sinif 6grencilerinin

fen basarismna etki eden faktorlerin belirlenmesi ve karsilastirilmasi. Cukurova Universitesi

Sosyal Bilimler Enstitiisii Dergisi, 19(3), 241-256.

Patrick, A. O., Kpangban, E. & Chibueze, O. O. (2007). Motivation effects on test scores of senior
secondary school science students. Studies on Home and Community Science Education, 1(1), 57-

64.
Pektas, M. (2010). Uluslararas: matematik ve fen bilimleri egilimleri calismas: (TIMSS) verilerine gore Tiirkiye

ornekleminde fen bilimleri basarisini etkileyen bazi degiskenlerin incelenmesi. Yaymmlanmamis

Yiiksek Lisans Tezi, Hacettepe Universitesi Sosyal Bilimler Enstitiisii, Ankara.


http://mufredat.meb.gov.tr/

Ada, O. & Demir, M.

Ryan, R. M. & Deci, E. L. (2000). Intrinsic and extrinsic motivations: Classic definitions and new

directions. Contemporary Educational Psychology, 25, 54-67.

Sabah, S. & Hammouri, H. (2010). Does subject matter matter? Estimating the impact of instructional
practices and resources on student achievement in science and mathematics: Findings from
TIMSS 2007. Evaluation & Research in Education, 23(4), 287-299.

Sarier, Y. (2021). PISA uygulamalarinda Tiirkiye'nin performansini ve &grenci basarisin1 yordayan

degiskenler. Tiirkiye Sosyal Arastirmalar Dergisi, 25(3), 905-926
Senemoglu, N. (2011). Gelisim, 6grenme ve d3retim: Kuramdan uygulamaya. Ankara: Pegem Akademi.

Shen, C. (2003). The effects of self-perception on students’ mathematics and science achievement in 38 countries
based on TIMSS 1999 data. Boston College Department of Economics, Academic Technology

Services.

Singh, K., Chang, M., & Mo, Y. (2006). Science achievement: effect of self and engagement variables. APERA

Conference.

Sittirug, H. (1997). The predictive value of science process skills, attitude toward science, and cognitive
development on achievement in a thai teacher institution. Unpublished Doctoral Dissertation,

University of Missouri, Columbia.

Sahin, M. D. (2011). [lkégretim 7. sumf 63rencilerinin seviye belirleme sinavt (SBS) 2010 fen ve teknoloji alt
test basarilarina etki eden bazi faktérler. Yaymlanmamis Yiiksek Lisans Tezi, Hacettepe

Universitesi Sosyal Bilimler Enstitiisii, Ankara.

Tabachnick, B. G. & Fidell, L. S. (2013). Using multivariate statistics (6% edition). United States: Pearson

Education.

Tarmr, H. (2014). [kégretim 8. simif 6§rencilerinin fen ve teknoloji dersi basarilarinin bazi degiskenler agisindan
incelenmesi. Yayinlanmamis Yiiksek Lisans Tezi, Necmettin Erbakan Universitesi Egitim

Bilimleri Enstitiisii, Konya.
Tatar, N., Yildiz, E., Akpinar, E. & Ergin, O. (2009). A study on developing a self efficacy scale towards
science and technology. Eurasian Journal of Educational Research, 36, 263-280.

Topcu, M. S., Erbilgin, E. & Arikan, S. (2016). Factors predicting Turkish and Korean students’ science
and mathematics achievement in TIMSS 2011. Eurasia Journal of Mathematics, Science &

Technology Education, 12(7), 1711-1737. doi: 10.12973/eurasia.2016.1530a

Tuan, H. L., Chin, C. C, & Sheh, S. H. (2005). The development of a questionnaire to measure
students’'motivation towards science learning. International Journal of Science Education, 27, 634-

659.

2550



KEFAD Cilt 23, Say1 3, 2022

Ulutan, E. (2018). TEOG fen bilgisi basarisini etkileyen degiskenlerin cok diizeyli regresyon modeli ile
incelenmesi. Yaymlanmamus Yiiksek Lisans Tezi, Hacettepe Universitesi Egitim Bilimleri

Enstitiisii, Ankara.
Uyanik, G. (2017). Tkokul ogrencilerinin fen bilimleri dersine yonelik tutumlari ile akademik basarilar:

arasmdaki iliski. TUBAV Bilim Dergisi, 10(1), 86-93.

Uredi, 1. & Ured,i, L. (2006). Sinuf 6gretmeni adaylarmin cinsiyetlerine, bulunduklar siniflara ve basari
diizeylerine gore fen Ogretimine iliskin Oz-yeterlik inanglarinin karsilastirilmasi. Yeditepe
Universitesi Egitim Fakiiltesi Dergisi, 1(2), 1-8.

Yildirim, H. 1. & Karatas, F. (2018). Ortaokul 6grencilerinin fen 6grenmeye yonelik motivasyonlari

tizerine bir arastirma. Cumhuriyet Uluslararas: Egitim Dergisi, 7(3), 241-268.

Yildirim, H. 1. & Karatas, F. (2020). Ortaokul 6grencilerinin fen 6grenmeye yonelik 6z-yeterlik inang
diizeyleri iizerine bir arastirma. Tiirkiye Sosyal Arastirmalar Dergisi, 24(1), 157-176.

Yilmaz, H. & Huyugiizel Cavas, P. (2007). Fen 6grenmeye yonelik motivasyon 0Olceginin gecerlik ve
glivenirlik ¢alismasi. ilkégretim Online, 6(3), 430-440.

Zajacova, A., Lynch, S. M. & Espenshade, T. J. (2005). Self-efficacy, stress, and academic success in
college. Research in Higher Education, 46(6), 677-706. doi: 10.1007/s11162-004-4139-z.



