Necatibey Egitim Fakiiltesi Elektronik Fen ve Matematik Egitimi Dergisi (EFMED)
Cilt 10, Say! 2, Haziran 2016, sayfa 1-20.

Necatibey Faculty of Education Electronic Journal of Science and Mathematics Education
Vol. 10, Issue 2, June 2016, pp. 1-20.

Variables Associated with Students’ Science Achievement
in the Programme for International Student Assessment
(PISA 2009)

Cem Oktay GUZELLER! & Fatih SEKER*"

1Akdeniz University, Antalya TURKIYE, ?Kastamonu University, Kastamonu
TURKIYE

Received: 03.07.2015 Accepted: 03.11.2016

Abstract — The aim of this study was to analyze some of the variables that affect Turkish students’ success in
science using data from the PISA 2009 student survey. The universe for the investigation comprised 15-year-old
Turkish students who were completing their compulsory education. The sample consisted of 4996 students who
were selected through stratified sampling from this universe. Missing data were examined before analysis
commenced and missing data were excluded from the analysis. The final sample comprised 4388 students.
Independent t-tests, analysis of variance (ANOVA) and multiple comparisons were used in accordance with the
purpose of the study. The results showed that there was a significant difference between students’ success in
science and a number of variables, namely, gender, school type, region, pre-school education, parents' education

level.
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Summary
Introduction

Over the past decade, the rapid spread of globalisation and a range of technological and
economic developments have changed people’s daily lives and highlighted the need for
reform (Sun, Bradley & Akers, 2012). Countries wishing to move ahead have entered into co-

operative arrangements, both nationally and internationally, with a range of social, cultural,
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economic and political organisations. One such multi-purpose organisation is the
Organisation for Economic Co-operation and Development (OECD), of which Turkey is a
founder member. In accordance with common goals, OECD members share ideas and
experiences, solve problems and create new opportunities (Woodward, 2009). Because a
trained workforce is essential for all countries to meet the needs of the modern era, the OECD
gives high priority to education (Organisation for Economic Co-operation and Development
[OECD], 2010b).

One of the largest international education research projects is the Programme for
International Student Assessment (PISA), which is conducted by the OECD at three-yearly
intervals. This is a screening study designed to measure the knowledge and functional skills
of 15-year-old students nearing the end of their compulsory formal education
(Anagnostopoulou, Hatzinikita, Christidou & Dimopoulos, 2013; Wu, 2009). PISA focuses
on assessing young people’s ability to use their knowledge and skills to overcome practical
difficulties in everyday life (Cheng, 2012). By facilitating cross-country comparisons, the
results of PISA assessments can inform future education planning and policy development as
well as enhancing understanding of the current situation (Aydn, Sarier & Uysal, 2012). In
this regard, PISA results are not considered to be just a simple indicator of training needs.
Rather, they can be used to achieve equality of opportunity in education and to identify the
strengths and weaknesses of the education system. They also provide useful information
about a country’s economy (Choi, Calero & Escardibul, 2012). Turkey participated in PISA
for the first time in 2003.

PISA focuses on a different subject area in each cycle. The first PISA study, conducted
in 2000, emphasised reading skills; the second (in 2003) focused on mathematical literacy;
and in 2006, the major domain of study was science and technology. In 2009, PISA re-
examined the domain of reading literacy (OECD, 2010a). PISA’s reading literacy framework
is wider than the traditional concept of literacy. It incorporates problem-solving, application
of knowledge and skills, analysis, and interpretation via logical inference (Anagiin, 2011).
Similarly, science literacy describes individuals who are able to use scientific methods to
solve problems, who can establish cause-and-effect relationships using scientific principles,
who are sensitive to social and environmental concerns, who understand the relationship
between science, technology, society and the environment, and who are able to apply
concepts, theories, laws and principles of science in everyday life (Choi, Lee, Shin, Kim &

Krajcik, 2011). Cross-country comparisons of PISA results show a significant relationship
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between reading comprehension and achievement in the domains of mathematics and science
(Acar, 2012).

Acar and Ogretmen (2012) found that the PISA 2006 sciences test performances of
Turkish students differed according to student and school levels. Using the same data, Anil
(2009) reported that the variable that best predicted students’ science achievement and the
most significant factor determining achievement was “time”. Other factors predictive of
science achievement were environment, education and attitudes, in that order. Similar results
were obtained by Tiirkan, Uner and Alc1 (2015), who showed that PISA 2012 mathematics
test achievement scores differed significantly according to gender, age at first computer use,
mother’s work status, owning a computer at home, students having a room of their own and
the number of the books at home. Anagiin (2011) found that spending time on learning was
the best predictive variable for the scientific literacy level of 15-year-old students in Turkey,
followed by participation in experimental and inquiry-based learning activities in the
teaching- learning process. The variables of self-concept and attitudes towards science had no
effect on students’ scientific literacy level. In PISA 2009, Ariciand Altintas (2014) found that
socio-economic background and pre-school education of more than one year significantly

predicted students’ levels of proficiency.

PISA evaluates both cognitive and affective aspects of students' science competencies.
As well as the specific cognitive processes that characterise scientific inquiry, students’
science competencies also include the capacity to use this knowledge effectively (Education
Research and Development Department [ERDD], 2010).

PISA aims to assess the reading, scientific and mathematical literacy of students who
are at the end of their mandatory education and will participate in modern society. The PISA
2009 instrument also collected data on students’ socio-cultural backgrounds (OECD, 2010a).
Knowledge about the affective and cognitive aspects of science-related competencies is
important for individual and social development (Dobbins & Martens, 2012). Information
about students' science performance at different times will tell us much about the science
education system in that country (Minister of National Education [MONE], 2009). Better
understanding the relationship between specific variables and learning outcomes will make a

significant contribution to the education literature (Akyiiz & Pala, 2010).

The present study draws on PISA 2009 data to analyse the relationship between the

science achievement scores of 15-year-old students in Turkey and the following variables:
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Gender, school type, geographic region, pre-school education, mother’s education and
father’s education.

According to this purpose, answer was searched for the following sub-problems.

1. According to the results of PISA 2009 Turkey, do students’ science

achievement scores show significant difference according to gender variable?

2. According to the results of PISA 2009 Turkey, do students’ science

achievement scores show significant difference according to school type variable?

3. According to the results of PISA 2009 Turkey, do students’ science
achievement scores show significant differences according to variable of region type where
they study?

4. According to the results of PISA 2009 Turkey, do students’ science
achievement scores show significant difference according to variable of having or not having

pre-school education?

5. According to the results of PISA 2009 Turkey, do students’ science
achievement scores show significant difference according to variable of compulsory

education of mother?
6. According to the results of PISA 2009 Turkey, do students’ science
achievement scores show significant difference according to variable of compulsory

education of father?

Methodology
Research Design

Because the aim of the study was to determine whether the science achievement scores
of 15-year-old students in Turkey were related to specific variables, survey methodology was
employed (Gelbal, 2008; Karasar, 2009). A survey design provides a quantitative or numeric
description of trends, attitudes, or opinions of a population by studying a sample of that

population (Creswell, 2014).

Universe and Sample

The study universe comprised all students in the 15 years age group. The sample
comprised 4996 students who participated in the PISA 2009 survey; they were drawn from 12
statistical regional units, 56 provinces and 170 randomly selected schools stratified by school
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type. Missing data were excluded from the analyses, which were performed on 4388

individuals.

Data Collection Tools

The PISA 2009 survey contained reading, mathematics and science achievement tests.
There were 13 items in each group of achievement tests and a response time of 30 minutes
was allowed for each group. For each participating country, 7 groups of reading skills items, 3
groups of mathematics skills items and 3 groups of science assessment items were included.

These groups of items were placed in 13 booklets according to a specific order. Each
booklet contained 4 groups of items. Each student answered the items in one of the 13
booklets, which was randomly selected. Following the tests, students completed a survey that
elicited information on the socio-demographic characteristics of students such as class, age
and gender and their families’ circumstances such as parents' education and employment

status, family assets, and the number of books in the house (OECD, 2010a; MONE, 2010).

Data Analysis

Before analysis commenced, compliance of variables in PISA 2009 with univariate and
multivariate normal distribution should be tested, along with assumptions about whether or
not the data set has outliers Mardia’s coefficients of skewness and kurtosis were used to

assess univariate and multivariate normality and the assumption was shown to have been met
(Y1maz & Celik, 2009).

The study used t-tests and one-way analysis of variance (ANOVA) for independent
samples and Dunnett’s C and Tukey HSD tests for multiple compariso ns.

Results

In this section, results are presented separately for each of the variables examined.

Results of the t-test performed to determine whether students’ science achievement

scores varied by gender are shown in Table 1.

Table 1  t-Test Results of Students’ Science Achievement Scores by Gender

Gender N X S Sd t p
Girl 2142 464.9 76.53 4386 4.413 .00
Boy 2246 454.5 79.04
p<.05
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Students’ science achievement scores differed significantly by gender [t(4386)=4.413,
p<.05]. Girls’ average science achievement scores ( X = 464.909) were higher than boys’
scores (X = 454,536). In other words, science achievement differed by gender and girl

students were more successful.

Results of one-way analysis of variance related to students’ science achievement scores

and school type are shown in Table 2.

Table 2 Results of One-Way Analysis of Variance on Students’ Science Achievement Scores by
School Type

N Y S SS Sd MS F p Differ.

1.Elementary 85 341.1 53.7 Betw. 4153328 2 2076663 404.2 .00 1-2,
School

2 General 2489 4842 764 Within 22529782 4385  5137.92 -3,
High School 2-3
3.Vocational 1814 431.3 65.38 Total 26683110 4387
High School

p<.05

Students’ science achievement scores showed significant differences by school type
[F(2-4385)=404.2, p<.05]. A Dunnett's C test was conducted to determine the source of the
difference between the groups. The results showed a significant difference between three
types of schools. High school students had the highest science achievement scores ( X =
484.2); the average of elementary school students’ science achievement scores ( X = 341.1)
was lower. In other words, scores of high school students were more positive than those of
elementary school and vocational high school students.

Results of one-way analysis of variance on students’ science achievement scores by

geographic region are shown in Table 3.
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Table 3 Results of One-Way Analysis of Variance on Students’ Science Achievement Scores
by Geographic Region

N Y S SS Sd MS F p Difference
1.Istanbul 726 455.3 72.26 Betw. 985660.1 11  89605.46 15.26 .00 1-7, 1-11,
2.Western 218 470.5 70.29 With. 25697450 4376 5872.361 1-12, 2-11,
Marmara
2-12, 3-11,
3.Aegean 550 468.2 7653 Total 26683110 4387
4.Eastern 462  460.3 83.44 12,411
Marmara 4-12, 5-11,
5.Weste_rn 444  468.6 75.97 512, 6-11,
Anatolia
6.Mediterranean 569 466.9 76.10 6-12, 7-11,
7.Central 268 4785 77.75 7-12, 8-11,
Anatolia ) )
8.WesternBlack 332 457.9 74.75 8-12, 9-1L,
Sea 9-12, 10-11,
9.East§£r;Black 196 470.3 85.20 10-12.
10.North East 111 460.7 93.60
Anatolia
11.Middle East 173 426.0 69.00
Anatolia
12.South East 339 4203 75.11
Anatolia
Total 4388 459.6 77.99
p<.05

Students’ science achievement scores differed significantly according to the geographic
region in which their schools were located [F(11-4376)=15.26, p< .05]. A Dunnett's C test
was performed to determine the source of the difference between the groups. The results

showed a difference in the averages of 21 different groups. The averages of students’ science

achievement scores were highest among students studying in Central Anatolia, Western

Marmara and the Eastern Black Sea Region, while the lowest scores were found among those

who were studying in South East Anatolia and the Middle East Anatolia Region. There was a

significant difference between South East Anatolia, Middle East Anatolia and other regions

and Central Anatolia and Istanbul. The average of students’ science achievement scores in the

Istanbul Region ( X = 455.3) was lower than the average of students’ science achievement

scores in the Middle East Region (X = 478.5).
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Results of a t-test performed to determine whether students’ science achievement scores

differ according to whether or not they had pre-school education are displayed in Table 4.

Table 4 t-Test Results of Students’ Science Achievement Scores by Pre-School Education

Having or Not Having Pre-School Education N Y S sd t p
No 3063  446.2 72752 3975 157 .00
lyearand less than 1year 914 490.2 78.538
p<.05

Students’ science achievement scores differed significantly according to whether or not

they had received pre-school education [t(3975)=15.7, p<.05]. The average scores of those
with 1 year or less of pre-school education ( X = 490.2) were higher than the average scores of

those with no pre-school education ( X = 446.2). This finding suggests that students with pre-

school education were more successful in science.

Results of one-way analysis of variance on students’ science achievement scores by

mother’s education are shown in Table 5.

Table 5 Results of One-way Analysis of Variance on Students’ Science Achievement Scores
by Mother’s Education

N X S SS Sd MS F P Dif.
1.High School/ 1539 4952 75.06 Betw. 3237166 4 809291.6 151.3 .00 1-2,1-3,
Vocational / 1-4, 1-5,
Technical School 2-5, 3-5,
2.Apprenticeship 79 4477 80.74 With. 23445944 4383  5349.3 4-5,
Training
3.Elementary Il. Step 1088 442.8 73.08 Total 26683110
(Secondary)
4.Elementary I. Level 1505 442.4 70.32
(Elementary)

5.Elementary not 177 405.0 76.46
finished 1. Step
Total 4388 459.6 77.99

p<.05

Students’ science achievement scores differed significantly according to their mother’s
highest level of education [F(4-4383)=139.0, p<.05]. The highest average scores occurred
among students whose mothers had reached the education level of high school, vocational
technical high school (X =511.1) or Elementary Step 11 (Secondary) school (X = 453.3); the

lowest average scores were found among students whose mothers had not completed

Elementary Step | (X = 427.0) or had only completed apprenticeship training (X = 434.4).
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The results of a multiple comparison test (Tukey HSD) show that science achievement scores

increased with increasing level of mother’s education.

Results of one-way analysis of variance on students’ science achievement scores

according to father’s education are shown in Table 6.

Table 6 Results of One-Way Analysis of Variance on Students’ Science Achievement Scores by
Father’s Education

N X S SS Sd MS F P Dif.

1.High School/ 827 511.1 73.49 Betw. 3003773 4 750943 139.0 .00 1-2,
Vocational/Technical School

2.Apprenticeship Training 27 4344 7023 With. 23679337 4383 54025 13,
3.Elementary 11. Step 782 4533 7701 Total 26683110 -4,
(Secondary) 1-5,
4. Elementary 1. Level 2174 4513 72.03 a5
(Elementary) '
5. Elementary not finished 1. 578 427.0 74.29 4-5,
Step
Total 4388 459.6 77.99
p<.05

Students’ science achievement scores differed significantly according to the level of
fathers’ education [F(4-4383)=151.3, p< .05]. The average scores of students whose fathers
had completed high school, vocational technical high school ( X = 495.2) or apprenticeship
training (X = 447.7) were the highest; the average scores of those whose fathers had not
completed Elementary Step | (X = 405.0) or had only completed Elementary Level |
(Elementary) (X = 442.4) were the lowest. The results of a multiple comparison test (Tukey

HSD) show that science achievement scores increased with increasing level of education of
fathers.

Conclusion and Discussion

Students’ science achievement scores from PISA 2009 were analysed in relation to

gender, school type, geographic region, pre-school education and parents’ educational level.

When averages of science success in PISA 2009 were examined according to gender,
female students’ achievement scores differed significantly from those of male students. In
Pisa 2006, the science achievement scores of male students in Hong Kong were nine points
higher than those of female students. In most countries, girls have higher average achievement
scores than boys. Similar results are reported elsewhere (Anil, 2009; Aydogdu, Sensoy &
Yildirim, 2008; Atalay Kabasakal & Kelecioglu, 2012; Gelbal, 2008; Hong, et al, 2013;
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MONE, 2009; Poyraz, Cagirgan Giilten & Bozkurt, 2013). In contrast, some studies show that
male students are more successful than female students (Alacac1 & Erbas, 2010; H. Y.Atar, &
B.Atar, 2012; Demir, Kili¢ & Unal 2010; Forgasz & Hill, 2013; Ziya, 2008; Stoet & Geary,
2013; Uysal & Yenilmez, 2011; Yilmaz & Aztekin, 2012). In the present study, a possible
explanation for differential success according to gender is that boys in a male-dominated
society are more likely than girls to have access to technology, whereas girls assign greater
importance to observation of details and cultural differences (Liu, 2006; Yip, Chiu & Ho,
2004; Sun, Bradley & Akers, 2012).

Students’ science achievement scores differed significantly according to school type.
The scores of 15-year-old students in vocational high schools and elementary schools were
lower than those of students in public high schools. Other studies have reported similar
findings (Alacac1 & Erbas, 2010; Berberoglu & Kalender, 2005; Forgasz & Hill, 2013). There
are large differences in learning outcomes between types of schools in Turkey and in other
OECD countries (ERDD, 2004). Such differences are inevitable when entry to some schools
is determined by examination. A country should, however, provide equal training

opportunities for all students (Berberoglu & Kalender, 2005).

Students’ science achievement scores differed significantly according to geographic
region. Average scores were highest for students in Central Anatolia, Western Marmara and
the Eastern Black Sea Region, and lowest for students in South East Anatolia and the Middle
East Anatolia Region. This result shows that there are regional differences in Turkey in
relation to educational quality and opportunity, with rural areas faring the worst. Similar
results have been reported in other research (Aydm, Sarier & Uysal, 2012; Aydiner, 2006;
Berberoglu & Kalender, 2005; Carnoldi, Giofre & Martini, 2013; Gedikoglu, 2005; Forgasz
& Hill, 2013; Sarter 2010; Sezer, Giiner & Akkus Ispir 2012). These regional differences are
likely to reflect unequal economic development, the preference of more experienced teachers
to work in metropolitan rather than rural areas, and differential schooling rates (Aydin, Sarier
& Uysal, 2012; Carnoldi, Giofre & Martini, 2013; Cobanoglu & Kasapoglu, 2010; Forgasz &
Hill, 2013). To ensure equal educational opportunity, experienced teachers should be

encouraged to work in rural areas and schooling rates should be increased, among other steps.

In Turkey, the science achievement scores of 15-year-old students differed significantly
according to whether or not they had received pre-school education. Those with pre-school
education had higher scores than those without pre-school education. Other studies have

documented the positive impact of pre-school education on children's future success
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(Anderson, 1994; Barnett, 2008; Melhuish et al, 2008; Rashid, Sanaullah, Igbal & Khalid,
2013; Taiwo & Tyolo, 2002; Umek, Grgi¢ & Pfifer, 2012; Uysal & Yenilmez, 2011).
Researchers emphasise the need for education to begin at an early age to achieve educational
success (Mantzicopoulos, Patrick & Sanarapungavani, 2013). Pre-school education has a
positive effect on children’s ability to solve problems in daily life as well as preparing them
for primary school (Stylianides & Stylianides, 2011). Parents should be informed about the
importance and benefits of pre-school educationand encouraged to access it for their children
(Geng Kuptepe, Kaya, & Kumtepe, 2009).

Students’ science achievement scores differed significantly according to parents’ level
of education. Average science achievement scores increased with increasing level of parents’
education. Higher levels of parental education are associated with higher occupational status
and associated socio-economic levels. This has been well documented in other studies (Anil,
2009; Berberoglu, Celebi, Ozdemir, Uysal & Yayan, 2003; Casanova, Garcia-Linares, Torre,
& Carpio, 2005; Chen et al., 2012; Erturul, 2003; Keskin, & Sezgin, 2009; Koutsoulis, &
Campbell, 2001; MONE; 2009; Poyraz, Cagrgan Giilten & Bozkurt, 2013; Uysal &
Yenilmez, 2011; Yimaz & Aztekin, 2012; Ziya, 2008). Families with a high level of
education and high socio-economic status can provide better facilities and opportunities for
children (Chen, etal., 2012; Gelbal, 2008).
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Uluslararasi Ogrenci Degerlendirme Programi'nda (PISA
2009) Ogrencilerin Fen Basanlarinin Cesitli Degiskenler
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Ozet — Bu galismanm amact PISA 2009 ¢alismasmnda Tiirkiye’deki 6grencilerin fen basarismi etkileyen bazi
degiskenler agisindan incelenmistir. Bu ¢aligmada, PISA 2009 6grenci anket verisi kullanilmigtir. Aragtirmanin
evrenini, herhangi bir okula devam eden 15 yasindaki Tiirk 6grenciler olusturmaktadir. Orneklemini ise bu
evrenden tabakah drnekleme yoluyla secilen 4996 dgrenci o lusturmaktadir. Analizlere baglanmadan dnce kayip
veriler incelenmis ve kayip veriler analizden ¢ikartilmigtir. Analiz i¢in son 6reklem biiyiikliigi 4388 6grencidir.
Calsmanin amacma uygun olarak bagimsiz t testi, varyans analizi (ANOVA) ve coklu karsilagtirmalar
kullanilmigtir. Arastirma sonuclarma gore d8rencilerin fen basarisi ile okul tiirii, bélge, okul 6ncesi egitimi alip
almama durumu, anne ve babanm egitim seviyesi degiskenlerine gére anlamh bir farkin oldugu belirlen mistir.
Fen basari puanlar,, anne ve babanmn egitim seviyesi arttikga artmaktadir. Okul 6ncesi egitimi alan bireylerin
almayanlara oranla, genel liselerde 6grenim gorenlerin bireylerin diger liselerde 6grenim goren bireylere oranla

daha yiiksek fen basart puanlarmmn oldugu belirlen mistir.

Anahtar Kelimeler: PISA 2009, fen egitimi, fen bagari

Genisletilmis Tiirkce Ozet

Giris

Uluslararas1 yapilan en biiyikk egitim arastirmalarmdan birisi, Ekonomik Isbirligi ve
Kalkmma Orgiitiniin (OECD) {i¢ yillik aralarla diizenledigi Uluslararas1 O grenci
Degerlendirme Programu PISA (Programme for International Student Assessment)’dir. Bu
proje, zorunlu egitimin sonunda Orgiin egitime devam eden 15 yas grubundaki grencilerin
glinlimiiz bilgi toplumunda karsilasabilecekleri durumlar karsisinda sahip olduklar1 bilgi ve
becerileri  kullanabilme yetenegini Olgmeyi amacglayan bir tarama ¢aligmasidir

(Anagnostopoulou, Hatzinikita, Christidou & Dimopoulos, 2013; Cheng, 2012). PISA’y1
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degerlendirmek, mevcut durumun anlasilmasmin yaninda {ilkeler arasi karsilastirmalar
yaparak, gelecege doniikk politikalar gelistirmek acisindan dnemlidir. Ozellikle de vizyon
gelistirme ve egitimin planlanmasi siireglerinde egitimcilere ve politika tiretenlere biiyik katk1
saglamaktadir (Aydm, Sarier & Uysal, 2012). Bu baglamda PISA sonuglari, sadece basit bir
egitim gostergesi olarak diisiiniilmemekte, egitimde firsat esitligi, egitim sisteminin giiclii ve
zayif yonlerini belirlemek i¢cin de kullanilmaktadir. Bu sonuglar ayn1 zamanda bir iilkenin

ekonomisi hakkinda da ipuglar1 vermektedir (Choi, Calero & Escardibul, 2012).

Toplum ve iilkelerin gelismislikleri lizerinde etkisi oldugu bilinen fen bilimleri ile ilgili
bireylerin sahip olduklar1 duyussal ile bilissel 6zelliklerin bilinmesi ve izlenmesi, bireylerin
ve dolayisiyla tlilkelerin geleceklerini sekillendirmeleri agisindan Onemlidir (Dobbins &
Martens, 2012). Farkli zamanlarda 6grencilerin fen performanslarmm belirlenmesi bize o
ilkedeki fen egitim sistemi hakkinda bilgi verecektir (Ministry of National Education
[MONE], 2009). Ayni1 zamanda farkli degiskenlerin 6grenme g¢iktilar1 ile iligkilerinin
belirlendigi ¢aligmalarin yapilmasi egitim literatiiriine de anlamli katkilar saglamaktadir
(Akyliz & Pala, 2010).

Bu arastirma, PISA 2009 kapsaminda, Tiirkiye’de 15 yas grubu Ogrencilerin fen
bilimleri basarilarini; cinsiyet, okul tiirti, bolge tiirti, bireyin okul 6ncesi egitimi alip almama
durumu, annenin ve babanin egitim diizeyi degiskenine gore manidar diizeyde farklilagip

farkillagsmadigin incelemekctir.

Yontem

Arastirma, Tirkiye’de 15 yas grubu dgrencilerin fen bilimleri basarilarini etkileyen bazi
faktorlere gore degisip degismedigini belirlemek amaciyla yapilmaktadir. Bu nedenle
aragtirmada genel tarama modeli kullanimistir (Gelbal, 2008; Karasar, 2009). Tarama
modelinde bireylerin egilimi, tutumu, gorisleri gibi etkenler var olan haliyle sayisallastirildigi

icin arastirmada bu model kullanilmistir (Creswell, 2014).
Evren ve Orneklem

Arastrmanm evreni Tiirkiye’deki tiim 15 yas grubundaki 6 grencilerdir. Orneklemi ise
Tirkiyede tabakalandirilarak seckisiz yOontemle belirlenen toplam 170 okuldan 4996
ogrencidir. Analizlere baglanmadan dnce kayip veriler analiz dig1 brrakilmig ve analizler 4388

kisi lizerinde yiiriitiilmiistiir.
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Veri Toplama Aract

PISA 2009’da Ogrenciler okuma becerileri, Matematik ve Fen basari testlerini
yanitlamiglardr. Ayrica PISA 2009°da 6 grencilerin demografik 6zelliklerine ait bilgiler de yer
almaktadr (Organisation for Economic Co-operation and Development [OECD], 2010a;
Ministry of National Education [MONE], 2010).

Veri Analizi

Arastrmanm amacima uygun olarak iliskisiz 6rneklemler i¢in t testi ve tek yonli
varyans analizi (ANOVA) ve ¢oklu karsilagtirmalar i¢cin Dunnet C ve Tukey HSD testleri

kullanilmistur.

Bulgular ve Yorum

PISA 2009 fen puanlar1 cinsiyet degiskenine gore analiz edildiginde, kizlarin erkeklere
gore fen puanlarinm manidar diizeyde yiiksek oldugu tespit edilmistir. Bu durum kizlarin

erkeklerden gore daha basarili oldugunu gostermektedir.

Ogrencilerin fen basar1 puanlar1 ile 6grenim gordiikleri okul tiirii degiskeni arasinda
manidar diizeyde bir farkhilagma varidir. Buna gore, genel lise en yiiksek, meslek liseleri ile
ilko gretim 6 grencilerinin fen basari puani en diisiik tiir.

Ogrencilerin fen basar1 puanlar1 ile 6grenim gordikleri bolge degiskeni arasinda
manidar farkhihklar vardir. Orta Anadolu, Batt Marmara ve Dogu Karadeniz Bdlgeleri en
yiiksek iken, Giineydogu Anadolu ve Ortadogu Anadolu Bolgeleri fen basar1 puani agisindan
en diisik ortalamaya sahiptir. Bu durum bdlgeler arasinda egitimin farklilagtigmin bir

gostergesi olup egitimde firsat esitligi ilkesi ile ters diismektedir.

Fen basarisinin okul Oncesi egitimi alip almama durumuna gore manidar diizeyde
farklilik gostermektedir. Okul Oncesi egitimi alan Ogrenciler almayanlara oranla daha

basarihidir.

Ogrencilerin fen puanlarinn annenin ve babanmn egitim durumu degiskenine gdre
manidar diizeyde farklilik gosterdigi belirlenmistir. Bu bulguya gore anne ve babanimn egitim

diizeyi arttik¢a ¢ocuklarin da fen basari puanin arttigr goriilmektedir.

Sonug ve Oneriler

Ulkelerin birgogunda kizlar erkeklere gore daha yikksek bir ortalama basar1 puanma
sahiptir. Bu durumu destekler nitelikte benzer ¢aligmalar da yer almaktadir (Gelbal, 2008;
Hong ve diger, 2013; MONE, 2009). Bunun aksine bazi ¢alismalar erkek 6grencilerin kiz
Ogrencilere oranla daha basarili oldugunu gostermektedir (Forgasz & Hill, 2013; Stoet &
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Geary, 2013; Yimaz & Aztekin, 2012). Cinsiyet degiskenine gore basarmnin farklilagma
sebebi olarak; derste islenilen bazi konularda erkeklerin egilimli olmasi1 bazilarinda ise
kizlarin o konuya egilimli olmasi, toplumda baskin olan cinsiyet grubu, erkeklerin kizlara
oranla teknolojiye daha yatkin olmasi, kizlarin daha ¢ok ayrint1 ve gbzleme 6nem vermeleri,

kiiltiirlerin farkli olmas1 gosterilebilir (Liu, 2006; Sun, Bradley & Akers, 2012).

Okul tiirii degiskenine bakildiginda genel lisede 6grenim goren ogrencilerin meslek
lisesi ve ilkogretimdeki Ogrencilere oranla daha yiiksek fen basar1 puanlarmnm oldugu
goriilmektedir. Bu durum benzer ¢alismalarda da ifade edilmektedir (Alacact & Erbas, 2010;
Forgasz & Hill, 2013). OECD iilkeleri arasinda Okul tiirii ile fen basar1 puanlar1 arasindaki
farklhilasmanin Tirkiye’de dikkate deger oldugu goriilmektedir (Education Research and
Development Department [ERDD], 2004). O grencilerin Tiirkiye’deki okul tiirlerine smavla
yerlesmesinin sonucu olarak fen puan ortalamalar1 da farklilagmaktadir. Sosyal bir iilkede
egitim olanaklarmnm esit bir sekilde olmas1 ve bunlardan herkesin esit sekilde ve ayni 6l¢iide

yararlanmas1 gerekmektedir (Berberoglu & Kalender, 2005).

Pisa 2009 verilerinde fen basari puanlart ile 6grencilerin dgrenim gordikleri bolge
degiskenleri arasinda farkin ¢ikmasi Tirkiye’de egitim imkénlar1 ve kalitesi agisindan
bolgesel farkliliklarm bulundugunu ve kwsal alanlarda egitimin niteliginin disik oldugunu
gostermektedir. Kiwsal bogelerde yasayan bireylerin basar1i puanlar1 kentsel bdlgelerde
yasayan bireylerin basar1 puanlarina oranla diisik oldugunu gosteren calismalar da yer

almaktadwr (Carnoldi, Giofre & Martini, 2013; Forgasz & Hill, 2013).

Okul dncesi egitimi alan dgrencilerin fen basar1 puani yiksek ¢ikmistir. Bu duruma
benzer ¢alismalar da mevcuttur (Rashid, Sanaullah, Igbal & Khalid, 2013; Umek, Grgi¢ &
Pfifer, 2012). Kicik yaslarda egitime baslanmasi bir bagka ifade ile bireyin okul dncesi
egitim almasi, onun yasammin ilerleyen siire¢lerinde daha nitelikli birey haline gelmesini
destek lemektedir (Mantzicopoulos, Patrick & Sanarapungavani, 2013).

Anne ve baba egitim seviyesindeki artis mesleki statiinlin artmasima, mesleki statiiniin
artmasiyla sosyo ekonomik seviyenin artmasina neden olmaktadwr (Chen, Lin, Wang, Lin &
Kao, 2012; Koutsoulis & Campbell, 2001). Egitim seviyesi ve sosyo ekonomik seviyesi
yiiksek olan aileler, cocuklarma daha iyi imkan ve firsatlar saglayabilmektedirler (Chen, et al.,
2012; Gelbal, 2008).
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