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Abstract - The purpose of this study is to make a systematic examination of the results of those studies that have
explored the variables associated with the scientific literacy achievement of Turkish students in PISA 2003, 2006
and 2009 (Programme for International Student Assessment) and to determine whether such studies have obtained
any generalizable and consistent results in regard to the relationships between these variables and achievement.
Document analysis, which is a qualitative research method, was used in this study. The research sample consisted
of 23 national studies in this field. It was observed that these studies determined a positive relationship between
parental educational level and student achievement in scientific literacy. Likewise, it was reported that there was
a positive relationship between attitude towards science and student achievement and that female students are more
successful in scientific literacy. Moreover, the examined studies showed that there was a positive relationship
between devoted time for learning and scientific literacy.success.
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Introduction

Tests such as Trends in International Mathematics and Science Study (TIMSS) and
Programme for International Student Assessment (PISA) that are conducted at certain intervals
allow countries taking part in them to compare the performance levels of their students in the
field of science or mathematics with those of students from other countries, and to assess the
effectiveness of their curricula. Education is a multidimensional process. Thus, the studies
dealing with student achievement in education must take various variables (e.g. psychological

factors, sociocultural difference, family structure, economic condition) into consideration.

PISA is a multidimensional survey study that explores student achievement by use of
student, school, and computer use questionnaires besides test items. PISA projects are a

beneficial instrument that can be used for enhancing equation, quality, and productivity in
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education in that they explain certain common features of schools, students, and education

systems (Schleicher, 2007).

PISA is an educational project that involves surveys for an international assessment of
the knowledge and skills acquired by students in the age group of 15 attending formal education
(Basusta, 2013). The primary objective of PISA assessments is to determine the degree to which
students can use the knowledge they have in solving the problems they are likely to come across
in their daily lives. PISA project is held through the agency of OECD (Organization for
Economic Co-operation and Development) and with the cooperation of the governments of
member countries. Within the scope of this project, data are collected about subject areas such
as mathematical literacy, scientific literacy, and reading skills as well as student motivation,
learning styles, school environments, student views about themselves, and students’ families.
PISA is held at three-year intervals and focuses on a particular subject area in each period. The
first implementation in 2000 focused on reading skills, the second implementation in 2003 on
mathematical literacy, the third implementation in 2006 on scientific literacy, the fourth
implementation in 2009 on reading skills, and the most recent implementation in 2012 on

mathematical literacy (OECD, 2013). Turkey has been participating in this test since 2003.

In the current age, we are experiencing a fast development and progress in science and
technology. In the globalized world, educating individuals who have scientific literacy to keep
pace with the fast developments and progress in science and technology has become one of the
most important objectives of science curricula. Literacy is defined as students’ capacity to use
their knowledge in their daily lives, make logical deductions, and make inferences from what
they have learned to interpret and solve problems related to certain situations (Ministry of
National Education [MONE Turkey], 2010; OECD, 2013). Scientific literacy, on the other
hand, refers to the scientific knowledge an individual has; the use of such knowledge to define
questions, to acquire new knowledge, to explain scientific phenomena, and to draw conclusions
based on evidence on subjects related to science; the understanding of the characteristic features
of science for acquiring knowledge and searching; noticing the way science and technology
shapes our material, intellectual, and cultural environments; and paying attention to scientific
issues and scientific ideas as a conscious citizen (MONE, 2010; OECD, 2013). Our scientific
literacy achievement field of the PISA projects is important in that it indicates to what extent
our country has achieved its vision of scientific literacy in comparison to other countries in the

world (Boztunc, 2010). The scientific literacy average of Turkey has been below the average
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of OECD countries (500 points) in all the PISA assessments made every 3 years since 2003
(Table 1).

Table 1 The scientific literacy means of Turkey in PISA 2003, 2006, 2009, & 2012

PISA 2003 PISA 2006 PISA 2009 PISA 2012

Scientific literacy averages 434.64 424.03 455.45 463

The studies exploring the variables associated with the success of students in PISA
literacy (e.g. socio-economic status [SES], sociocultural status, family characteristics, attitude
towards lessons, interest, self-efficacy, self-confidence) are quite important for the
determination of those factors that are influential on the scientific literacy achievement of
students in Turkey. In addition, research to be conducted by use of data related to PISA
assessments in different years may contribute to the generalizability of the results concerning
the factors associated with success. In this regard, a considerable number of studies have been
conducted in Turkey based on PISA data. However, the results of these studies may vary. Thus,
to understand and generalize the results better, the results of the studies carried out should be
examined systematically. The purpose of the current study is to make a systematic examination
of the results of those studies that have explored the variables associated with the scientific
literacy success of Turkish students in PISA and to determine whether such studies have
obtained any generalizable and consistent results in regard to the relationships between these

variables and success.

Methodology

Document analysis, which is a qualitative research method, was employed in this study.
The research sample consisted of 23 national studies (studies conducted in Turkey) in which
the achievement levels of students in scientific literacy were assessed based on PISA 2003,
2006 and 2009 data, and the variables influential on the scientific literacy achievement of
students were investigated. The study is limited to the studies accessed over the Internet. The
studies analyzed within the scope of the present study were accessed by entering the keywords
about PISA in various databases such as Google Scholar, Taylor and Francis Online Library,
Willey Online Library, Springer, Turkish Academic Network and Information Center,
Academia Social Science Index, Index of Turkish Education, and The Council of Higher

Education of the Republic of Turkey. The accessed articles and theses were evaluated through
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document analysis. SPSS 16 and Excel were used in the analyses. The distribution of the

analyzed documents by type is given in the table below (Table 2).

Table 2 Types of The Examined Documents in This Research

Frequency Percent Valid Percent  Cumulative Percent
Valid  PhD thesis 2 8.7 8.7 8.7
Master thesis 7 30.4 304 39.1
Article 14 60.9 60.9 100,0
Total 23 100,0 100,0

Results

The findings show that 2009 was the year when the most attention was focused on
research of the factors associated with the scientific literacy achievement of students in Turkey.

The number of publications decreased in the following years, and then increased again in 2012
(Graph 1).

2013
2012 ;
2011
2010 [E—— H PISA 2003 & 2006 & 2009
2009 H PISA 2003 & 2009
H PISA 2003 & 2006
5 2008
L H PISA 2009
2007 H PISA 2006
2006 B PISA 2003
2005
I
2004
2003
0 1 2 3 4 5 6 7 8
Frequency

Graph 1 The Distribution of Researches Conducted in Turkey About Factors Releated Students’

Scientific Literacy Achievement Success in PISA
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Structural equation modeling was seen to be the data analysis method used most in the

studies carried out (Graph 2).
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Graph 2 The Distribution of Data Analysis Methods Used in Researches Conducted in Turkey About
Factors Releated Students’ Scientific Literacy Achievement in PISA

In the studies based on PISA 2003 data, researchers reached consensus on the fact that
there was a positive relationship between family characteristics (e.g. parental educational level,
the number of books in the house) and the scientific literacy achievement of students (Graph
3). Among family characteristics, parental educational level was the variable most influential
on the students’ scientific literacy achievement. Research findings indicate that as parental
educational level (Boztunc, 2010; Karabay, 2012; Sasmazel, 2006) and the number of books in
the house (Erbas, 2005; Sasmazel, 2006) increased, the students’ scientific literacy achievement
rose. Similarly, researchers reported that there was a positive relationship between student
achievement and the geographical region where the student lived, and the study environment
s/he had in his/her house (e.g. having his/her own room, having his/her own table, and having

a quiet environment to study).

NEF-EFMED Cilt 11, Sayi 1, Haziran 2017/ NFE-EJMSE Vol. 11, No. 1, June 2017



Erdas Kartal, E., Dogan, N. & Yildirim, S. 325

School climate

School characteristics

Geographical region

Devoted time for learning
Socio-cultural level

Participationin pre-school education
Student's loneliness feeling

Educational resources at home % No significant relationship

Computer knowledge M Negatively correlated

M Positively correlated

Variable

The frequency of using computer
Computer and hardware facilities
Study environment

The cultural richness of the family
Family characteristics

Gender

o

2 4

Frequency

Graph 3 Results of Studies on Students’ Scientific Literacy Achievement Conducted by Using PISA
2003 Data from Turkey

Data show that the students living in the Eastern Anatolian Region and the Southeastern
Anatolian Region achieved lower science literacy scores in comparison to those living in other
regions (Gumus & Atalmis, 2012; Sarier, 2010). In addition, it was stated that the students who
have their own room or table and a quiet environment to study weret more successful than

others (Boztunc 2010; Karabay, 2012).

The examined studies also identified variables having both positive and negative
relationships with the scientific literacy achievement of students, for example frequency of
using a computer.. The studies indicated that there was a positive relationship between the
educational use of computer and scientific literacy achievement. As a student’s frequency of
computer use for this purpose increased, an increase occurs in his/her scientific literacy
achievement. (Boztunc, 2010; Erbas, 2005). On the other hand, researchers stated that there was
a negative relationship between the use of computer programs for entertainment and student

achievement (Boztunc, 2010; Erbas, 2005).
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Regarding the studies based on PISA 2006 data, researchers generally agreed that there
was a positive relationship between parental educational level, which was one of family
characteristics, and students’ scientific literacy achievement (Anil, 2009; Boztunc, 2010;
Dincer & Kolasin, 2009; Karabay, 2012; Ozer & Anil, 2011; Ozer, 2009; Tomul & Celik, 2009;
Yildirim, 2012) (Graph 4). Likewise, researchers mostly reported a positive relationship
between student achievement and student attitude towards science, computers and hardware

facilities in the house, devoted time for learning, and gender.
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Graph 4 Results of Studies on Students’ Scientific Literacy Achievement Conducted by Using PISA
2006 Data from Turkey
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The separate examination of the components of student attitude towards science indicates
that, among these variables, attitude towards science, taking pleasure in science, and the
importance attached to scientific inquiry had a positive relationship with scientific literacy
achievement (Anil, 2009; Celebi, 2010); whereas the variable of believing in the usefulness of
science had a negative relationship with scientific literacy achievement (Ozel, Caglak, &
Erdogan, 2013). While some studies suggested that there was a positive relationship between
scientific literacy achievement and the value attached to science and motivation for science
(Ozel et al., 2013), some other studies reported that there was no significant relationship
between them (Caliskan, 2008; Usta, 2009). Research findings show that as student attitude
towards science (Anil, 2009; Ceylan, 2009) and devoted time for learning (Anagun, 2011; Ozer,
2009; Ozer & Anil, 2011) increased, a rise occurred in scientific literacy achievement. In
addition, it was reported that the availability of computer and hardware facilities (computers,
computer programs, and internet access) for students had a positive influence on scientific
literacy achievement (Anil, 2009; Anil & Ozer, 2012; Boztunc, 2010; Ozer & Anil, 2011).
Research findings indicated that female students were generally more successful than male

students (Albayrak, 2009; Ozer, 2009; Sarier, 2010).

In the studies based on PISA 2009 data, researchers mostly agreed that there wasw a
positive relationship between family characteristics and scientific literacy success of students
(Karabay, 2012; Yalcin, Aslan, & Usta, 2012). On the other hand, it was reported that there was
no significant relationship between the cultural richness of the family (having literary works,

poetry books, and art objects) and the success of their child (Karabay, 2012) (Graph 5).
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Graph 5 Results of Studies on Students’ Scientific Literacy Achievement Conducted by Using PISA
2009 Data from Turkey
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When all the studies based on PISA 2003, PISA 2006, and PISA 2009 data related to
Turkey are taken together, it is seen that the point on which researchers reached the highest
level of agreement was the existence of a positive relationship between family characteristics

(e.g. parental educational level, the number of books in the house) and student achievement

(Graph 6).
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Graph 6 Results of All Studies on Factors Related to Turkish Students’ Scientific Literacy

Achievement.
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In a similar vein, researchers generally stated that there was a positive relationship
between student achievement and computer and hardware facilities in the house, geographical
region, and attitude towards science. Additionally, researchers agreed that there was a negative
relationship between student success and frequency of using computer programs (Anil & Ozer,

2012; Boztunc, 2010; Erbas, 2005).

Conclusion and Discussion

The purpose of this study was to make a systematic examination of the results of those
studies that have explored the variables influential on the achievement of Turkish students in
PISA scientific literacy, to present the information that has been suggested by such studies so
far, and to light the way for future studies on this subject. The examined studies were seen to
provide consistent results in regard to certain variables. For example, researchers mostly
reported a positive relationship between family characteristics and student achievement (Graph
6). The studies revealed that the mother’s educational level and professional status were more
influential on student achievement when compared to the father’s educational level and
professional status (Sasmazel, 2006). Both the studies based on PISA 2003 data and the studies
based on PISA 2006 data indicated that those students who have a mother graduated from a
high school, a vocational school of higher education, an undergraduate program, or a graduate
program had a scientific literacy achievement level greater than the average of Turkey; while
those students who had a mother who had completed apprenticeship training, middle school
education, or primary school education or had not finished primary school had a scientific
literacy achievement level below the average of Turkey. According to the report of the research
conducted by the Republic of Turkey Ministry of Family Research Institution in 1995, as the
mother’s educational level and economic level increased, the rate of helping the child (the
student) also increased; and as the mother’s educational level increased the rate of buying a
newspaper or magazine for the house and rate of dealing with the child (the student) one-to-one
also increased (Boztunc, 2010). In Turkey, children spend most of their time with their mothers.
Thus, it is not surprising that mother’s educational level was found to be more influential on
student success in comparison to that of the father. The reason for the relationship between
parental educational level and student success may be that parents with a higher educational
level deal with their children more consciously, and parents with a higher socio-economic level

provide their children with better opportunities. These results are consistent with the results of
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the research carried out in countries other than Turkey (Fush & Wdssmann, 2006; Woessman,

2004).

In a similar way, research findings indicated that researchers generally thought that there
was a positive relationship between the computer and educational opportunities in the house
and student achievement (Graph 6). The related literature shows that there was a positive
relationship between the use of computer for education and communication in the house and
student achievement. Moreover, when socio-economic influences are disregarded, students
having internet connection in their houses were reported to be more successful than those who
did not have any internet connection in their houses (Fuchs & Woessman, 2004). Based on

€CY

PISA 2006 data, when the frequency of the availability of the variables making up “’computer
environment was taken into consideration, it was found that a majority of the students in the
age group of 15 in Turkey did not have any computer which they could use for their lessons
and homework (60%), did not have any computer programs for education (73.3%), and did not
have any internet connection (74%) (Anil, 2009). Accordingly, it is thought that the scientific
literacy achievement of Turkish students could be affected by this situation to a considerable

extent (Anil, 2009; Boztunc, 2010; Ozer & Anil, 2011).

Research based on the results of PISA assessments for Turkey showed that female
students were more successful in scientific literacy in comparison to male students (Albayrak
2009; Acar & Ogretmen, 2012; Ozer, 2009). It has been suggested that the low rate of schooling
of female students, relative to the schooling of male students, especially in the Eastern
Anatolian Region and the Southeastern Anatolian Region of Turkey could affect Turkey’s
success in PISA assessments (Sarier, 2010). Furthermore, research findings generally suggested
that there was a positive relationship between students’ levels of scientific literacy achievement
and their attitudes towards science (Anil, 2009; Ceylan, 2009). The studies in the literature
support this finding (Kahle, Meece, & Scantlebury, 2000). Likewise, research findings revealed
that as a student’s perception of self-efficacy in science increased, s/he becomes more
successful in scientific literacy (Acar & Ogretmen, 2012; Albayrak, 2009; Caliskan, 2008;
Celebi, 2010). The examined studies demonstrate that there weredifferent factors influential on
students’ attitudes towards science (e.g. motivation to learn science, belief in the usefulness of
science, the value attached to science). However, there have been few studies dealing with these
factors, and there may be a negative relationship between these factors and success. Therefore,

examination of the dimensions related to attitude that are included in science questionnaires in
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the framework of learning theories may allow more detailed information to be obtained about

students’ attitudes.

The findings of some studies conducted in Turkey suggested that as the number of books
in the house, which is one of the indicators of cultural richness of the family, increased, an
increase occurred also in scientific literacy achievement (Erbas, 2005; Ozer, 2009; Ozer & Anil,
2011; Sasmazel, 2006). What is more, the study environment (e.g. having one’s own room,
having one’s own table, and having a quiet environment to study) was reported to be associated
with scientific literacy achievement of students. It has been stated that those students who had
their own rooms or tables in their houses and had a quiet environment to study were more
successful than others (Boztunc 2010; Karabay, 2012). Also, a positive relationship was found
between the socio-economic level and student achievement (Graph 6). It is thought that the
study environment a student has in the house is associated with socio-economic level. The
studies in the literature show that students with higher socio-economic levels had better
conditions and thus better study environments (Fush & Woéssmann, 2006; Geske, Grinfelds,
Dedze, & Zhang, 2006). Though the results of the examined studies demonstrated that there
was a positive relationship between devoted time for learning and scientific literacy success,
they also implied that there may be a negative relationship between devoted time for learning
and scientific literacy achievement of students if much time is spent using computer programs.
However, the results of the studies dealing with this matter provide consistent results in that
they show that there is a positive relationship between computer and hardware facilities and
scientific literacy achievement. Regarding the relationship between the variables related to
learning environments and success, research taking into account the interrelationships of these
variables may contribute to a clearer understanding of the variables influential on scientific

literacy achievement.

Finally, it must be remembered that the results obtained in regard to the variables
examined in the studies which form the study group of the current study may have been
influenced by the research designs, variables, and analyses employed in those studies. In terms
of sampling, research on PISA assessments requires multilevel analyses such as hierarchical
linear modeling and sampling weights (OECD, 2005; OECD, 2009; Rutkowski, Gonzalez,
Joncas, & Von Davier, 2010). Because there is a big difference between the schools in Turkey
in terms of achievement level, the analyses taking into account such differences may provide
more accurate results. However, it is indicated in the literature that this issue has not been taken

into consideration adequately (Drent, Meelissen, & Van Der Kleij, 2010). This may be the
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reason for the diversity of the results obtained in regard to the examined variables. For this
reason, employing appropriate analyses while exploring the relationship between success and

the variables associated with PISA may allow more reliable results to be obtained.
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Ozet - Bu calismanin amaci, Tiirkiye’deki 6grencilerin PISA 2003, 2006 ve 2009 (Uluslararasi Ogrenci
Degerlendirme Programi) fen okuryazarlig1 basarisi ile iligkili olan degiskenleri arastirildigi ¢alisma sonuglariin
sistematik bir sekilde incelenerek, bu degiskenler ve basar1 arasindaki iligkiler hakkinda, eger varsa, genelleme
yapilmasina uygun, tutarli sonuglarin belirlenmesidir. Arastirmada nitel olarak yiiriitiilmiis ve dokiiman analizi
kullanilmistir. Aragtirmanin 6rneklemi bu alanda yapilan 23 ulusal ¢alisma olusturmustur. Arastirmacilarin, anne-
baba egitim diizeyi degiskeni ile 6grencilerin fen okuryazarlig1 basarisi arasinda pozitif bir iligki oldugunu tespit
ettikleri gozlemlenmistir. Benzer sekilde arastirmalarda, 6grenci karakteristiklerinden olan fene yonelik tutum ile
6grencilerin basarisi arasinda pozitif iliski oldugu ve kiz dgrencilerin fen okuryazarlig: alaninda erkeklerden daha
basarili olduklar1 rapor edilmistir. incelenen galisma sonuglar1 6grenmeye ayrilan zaman ile fen okuryazarlig:
basarisi arasinda pozitif bir iligki oldugunu gostermistir.

Anahtar Kelimeler: PISA, fen okuryazarlii, 6grenci basarisi, fen egitimi

Genisletilmis Tiirkce Ozet

Giris

Icinde bulundugumuz cagda bilim ve teknoloji ¢ok hizli bir sekilde gelismekte ve
ilerlemektedir. Kiiresellesen diinyada, bilim ve teknolojideki hizli gelisim ve ilerlemeye ayak
uydurabilecek fen okuryazari bireylerin yetistirilmesi, fen 6gretim programlarinin en énemli
amaglarindan biri haline gelmistir.

PISA, orgilin egitime devam eden 15 yas grubu Ogrencilerin kazandiklar1 bilgi ve
becerilerin uluslararasi diizeyde degerlendirilmesine yonelik taramalarin yapildigi bir egitim

projesidir (Basusta, 2013).
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OECD (Ekonomik Isbirligi ve Kalkinma Orgiitii) araciligi ve iiye iilkelerin hiikiimetleri
arasindaki isbirligi ile diizenlenen PISA projesinde; matematik okuryazarligi, fen bilimleri
okuryazarligi, okuma becerileri konu alanlar1 ile G6grencilerin motivasyonlari, 6grenme
bicimleri, okul ortamlari, kendileri hakkindaki goriigleri ve aileleri ile ilgili wveriler
toplanmaktadir. Dolayisiyla uygulanan PISA projelerinin fen okuryazarligi alanindaki
basarimiz; iilkemizin diger diinya iilkelerine kiyasla bilim okuryazarlig1 vizyonuna ne kadar
ulastigini gostermesi agisindan 6nemlidir (Boztung, 2010).

Ulkemiz bu sinava 2003 yilindan itibaren katilmaya baslamistir. Ancak ne yazik ki
iilkemizin bilim okuryazarligi ortalamas1 2003 yilindan itibaren her 3 yilda bir yapilan PISA
uygulamalariin tamaminda OECD iilkelerinin ortalamasinin (500 puan) altinda kalmastir.

Ogrencilerin PISA smavindaki fen okuryazarligi alanindaki basarilar ile iliskili
degiskenlerin (sosyo-ekonomik statii (SES), sosyokiiltiirel durum, aile karakteristikleri, derse
kars1 tutum, ilgi, 6z-yeterlik ve 6zgiiven vb.) arastirildig1 calismalar, iilkemizdeki 6grencilerin
fen okuryazarlig1 basarisi ile iliskili faktorlerin tespit edilmesi acisindan oldukca dnemlidir.

Bu calismanin amaci, PISA fen okuryazarligi ile iliskili olan degiskenleri arastiran
caligmalarin sonuglarini sistematik bir sekilde incelemek ve bu degiskenler ve basari arasindaki
iliskiler hakkinda, eger varsa, genellenebilir, tutarli sonuclar elde edilip edilmediginin

belirlenmesidir.

Yontem

Arastirmada nitel arastirma kapsaminda dokiiman analizi yontemi kullanilmistir.
Arastirmanin 6rneklemini, PISA 2003, 2006 ve 2009 verilerine gore Ogrencilerin fen
okuryazarlig1 basarilarinin degerlendirildigi, 6grencilerin fen okuryazarligi basarilarina etki
eden degiskenlerin sorgulandig toplam 23 (2 doktora tezi, y yiiksek lisans tezi, 14 makale)
ulusal ¢alisma olusturmaktadir. Arastirma internetten online olarak ulasilabilen ¢alismalarla
simnirhidir. Arastirma kapsaminda analiz edilen c¢alismalara, Google Akademik, Taylor and
Francis Online Library, Willey Online Library, Springer, ULAKBIM, ASOS, Tiirk Egitim
Indeksi, YOK gibi cesitli veri tabanlarindan PISA ile ilgili anahtar kelimeler taranarak
ulagilmistir. Ulasilan makalelerin ve tezlerin degerlendirilmesinde dokiiman analizi teknigi

kullanilmistir. Analizlerde SPSS 16 ve Excel programlarindan yararlanilmistir.

Bulgular
PISA 2003 wverilerinin kullanildig1 ¢alismalarda, arastirmacilar en fazla aile

karakteristikleri (anne baba egitim diizeyi, evdeki kitap sayist vb.) ile Ogrencilerin fen
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okuryazarligi alanindaki basarilar1 arasinda pozitif bir iligki oldugu konusunda hemfikirdir.
Anne baba egitim diizeyi, aile karakteristikleri icinde 6grencilerin fen okuryazarligi basarisi ile
en fazla iligkili olan degiskendir. Aragtirma bulgulari, anne baba egitim diizeyi (Boztung, 2010;
Karabay, 2012; Sasmazel, 2006) ve evlerindeki kitap sayis1 artik¢a (Erbas, 2005; Sasmazel,
2006), ogrencilerin fen okuryazarligi basarilariin arttifin1 géstermektedir. Benzer sekilde
arastirmacilar, cocugun yasadig1 cografi bolgenin ve evde sahip oldugu ¢alisma ortaminin
(kendine ait odas1 olma, kendine ait masasi olma ve galisilacak sessiz bir ortamin olmasi)
Ogrencinin basarisi ile pozitif anlamda iligkili oldugunu ifade etmektedir. Veriler Dogu ve
Gilineydogu Anadolu boélgesinde yasayan o6grencilerin fen okuryazarligi puanlarmin diger
bolgelerdeki 6grencilere gore daha diistik oldugunu gostermektedir (Gilimiis ve Atalmis, 2012;
Sarier, 2010). Arastirmalar evinde kendisine ait bir odas1 veya masasi olan ve c¢alisabilecegi
sessiz bir ortama sahip olan 6grencilerin digerlerine oranla daha basarili olduklar1 ortaya
koymaktadir (Boztung 2010; Karabay, 2012).

PISA 2006 verilerinin kullanildig1r caligmalarda da, arastirmacilar genel olarak, aile
karakteristiklerinden birisi olan anne baba egitim diizeyinin Ogrencilerin fen okuryazarligi
alanindaki basarilariyla pozitif anlamda iliskili oldugu konusunda hemfikirdir (Anil, 2009;
Boztung, 2010; Karabay, 2012; Yildirim, 2012). Benzer sekilde arastirmacilar ¢ogunlukla;
cocugun fene karsi tutumunun, evindeki bilgisayar ve donanim olanaklarinin, 6grenmeye
ayrilan zamanin ve cinsiyetin 6grencinin basarisi ile pozitif anlamda iligkili oldugunu ifade
etmektedir. Arastirmalar 6grencilerin bilgisayar ve donanim olanaklarinin (bilgisayarlarinin,
bilgisayar programi ve internet erisimlerinin) olmasinin fen okuryazarlig1 basarilarin1 olumlu
etkiledigini ortaya koymaktadir (Amil, 2009; Anil ve Ozer, 2012; Ozer ve Amil, 2011). Diger
taraftan bulgular, kiz 6grencilerin genel olarak erkek 6grencilerden daha basarili oldugunu
gostermektedir (Albayrak, 2009; Ozer, 2009; Sarier, 2010).

PISA 2009 wverilerinin kullanildig1 calismalarda ise; arastirmacilar en fazla aile
karakteristikleri ile 6grencilerin fen okuryazarlig1 alanindaki basarilar1 arasinda pozitif bir iligki
oldugu konusunda hemfikirdir (Karabay, 2012; Yalg¢in, Aslan ve Usta, 2012).

PISA 2003, PISA 2006 ve PISA 2009 Tiirkiye verileri yapilan tiim ¢aligmalar birlikte
incelendiginde ise arastirmacilar en cok aile karakteristikleri (anne baba egitim diizeyi, evdeki
kitap sayisi vb.) ile Ogrencilerin basaris1i arasinda pozitif bir iliski oldugu konusunda
hemfikirdir. Benzer sekilde arastirmacilar genel olarak evdeki bilgisayar ve donanim
olanaklari, cografi bolge ve fene yonelik tutum ile 6grencinin basaris1 arasinda pozitif bir

iligkinin oldugunu ifade etmektedirler.
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Sonuc ve Tartisma

Incelenen calismalarda elde edilen sonuglarin baz1 degiskenler agisindan tutarli oldugu
tespit edilmistir. Ornegin, arastirmacilarin genel olarak aile karakteristikleri ile 8grenci basarisi
arasinda pozitif anlamda iliski tespit etikleri goriilmiistiir. Anne egitim diizeyinin ve mesleki
konumunun 6grencinin basarisi ile baba ile karsilastirildiginda daha fazla iliskili oldugu ortaya
koyulmustur (Sasmazel, 2006). Tiirkiye’de ¢cocuklar zamanlarinin ¢ogunu anneleri ile birlikte
gecirmektedirler. Buradan yola ¢ikarak anne egitim diizeyinin 6grencinin basarisi ile baba
egitim diizeyinden daha fazla iligkili olmasi olagandir. Anne ve babanin egitim diizeyinin
ogrenci basarisi ile iligkili olmasinin sebebi, bu duruma paralel olarak ailelerin daha bilingli
olarak cocuklariyla ilgilenmeleri ve sosyoekonomik diizeylerinin artmasiyla birlikte cocuga
daha iyi imkanlar saglamalar1 olabilir. Sonuglar yurtdisinda yapilan ¢aligmalarla da paralellik
gostermektedir (Fush ve W6Bmann, 2006; Woessman, 2004).

Benzer sekilde arastirma bulgulari; arastirmacilarin genel olarak evdeki bilgisayar ve
donanim olanaklar1 ile Ogrencinin basaris1 arasinda pozitif bir iliskinin oldugunu
diisiindiiklerini ortaya koymaktadir. PISA 2006 uygulamasinin verilerine gore bilgisayar
ortamin1 belirleyen degiskenlerin evde bulunma sikligina bakildiginda, Tiirkiye’deki 15 yas
grubu Ogrencilerin biliylik bir ¢ogunlugunun ders ve o6devleri i¢in kullanabilecegi bir
bilgisayarnin bulunmadigi (%60), egitimle ilgili bir bilgisayar programi (%73,3) ve internet
erisiminin (%74) olmadig1 belirlenmistir (Anil, 2009). Dolayisiyla Tiirk 6grencilerin fen
okuryazarlig1 basarilarinin bu durumdan 6nemli bir sekilde etkilendigi diistintilmektedir (Anil,
2009; Ozer ve Anil, 2011).

PISA uygulamalarimin Tiirkiye sonuglarina gore arastirmalar, kiz 6g8rencilerin fen
okuryazarlig1 basarisinin erkek 6grencilerden daha fazla oldugunu gostermektedir (Albayrak
2009; Acar ve Ogretmen, 2012; Ozer, 2009). Tiirkiye’deki kiz &grencilerin okullasma
oranlarinin 6zellikle Dogu ve Gilineydogu Anadolu gibi bolgelerde erkeklerden ¢ok daha az
olmasinin PISA uygulamalarindaki fen okuryazarligi basarimizi olumsuz etkiledigi
distintilmektedir (Sarier, 2010).

Ayrica, arastirma bulgular1 genel olarak 6grencilerin fen okuryazarligi basarilar ile
ogrencilerin fene karsi tutumlari arasinda pozitif bir iliskinin oldugunu géstermektedir (Anil,
2009; Ceylan, 2009). Alan yazindaki ¢alismalar bu ¢alismanin bulgularini destekler niteliktedir
(Kahle, Meece ve Scantlebury, 2000).

Tiirkiye’de yapilan calismalarin bulgulari, 6grencilerin evlerindeki kitap sayisi artikga
buna bagl olarak fen okuryazarlig1 basarilarinin da arttigini gostermektedir (Erbas, 2005; Ozer,

2009). Ayrica arastirmalar, calisma ortamimin (evinde kendisine ait odasi olma, calisma
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masasina sahip olma, evde calisabilecegi sessiz bir ortama sahip olma vb.) 6grencilerin fen
okuryazarlig1 basarilar ile iligkili oldugu ortaya koymaktadir. Yapilan ¢alismalarda evinde
kendisine ait bir odasi veya masasi olan ve calisabilecegi sessiz bir ortama sahip olan
ogrencilerin digerlerine oranla daha basarili olduklar1 ortaya koyulmustur (Boztung, 2010;
Karabay, 2012). Benzer sekilde sosyoekonomik diizey ile 6grenci basarisi arasinda da pozitif
bir iliski tespit edilmistir. Ogrencinin evde sahip oldugu uygun calisma ortaminin
sosyoekonomik diizeyle iliskili oldugu diisiiniilmektedir. Alan yazindaki ¢alismalar,
sosyoekonomik diizeyi yiiksek olan 6grencilerin daha 1yi imkanlara ve dolayisiyla daha iyi
caligma ortamina sahip olduklarin1 géstermektedir (Fush ve Wo6Bmann, 2006; Geske,
Grinfelds, Dedze ve Zhang, 2006).

Incelenen ¢alisma sonuglar1 6grenmeye ayrilan zaman ile fen okuryazarhig basarisi
arasinda pozitif bir iliski oldugunu gosterse de, 6grenmeye ayrilan bu zamanda bilgisayar
programlar1 kullanimi ile 6grencilerin fen basarisi arasinda negatif iliski olabilecegini de
gostermektedir. Ancak bu konuda yapilan ¢alismalarin sonuglar1 bilgisayar ve donanim
olanaklari ile fen okuryazarligi basarisi arasinda pozitif bir iliski oldugu konusunda tutarhdir.
Ogrenme ortamlariyla ilgili degiskenlerin basar ile iliskisi arastirilirken, bu degiskenlerin
birbiri ile olan iliskisini de dikkate alan ¢alismalarin, fen okuryazarligi basarist ile iliskili olan
degiskenlerin daha net ortaya konulmasina katki saglayabilecegi diisiiniilmektedir.

Son olarak, bu c¢alismada incelenen degiskenlerle ilgili elde edilen sonuglarin
arastirmalardaki arastirma desenlerinden, secilen degiskenlerden ve kullanilan analizlerden de
etkilenebilecegi dikkate alinmalidir. PISA uygulamalarinda 6rnekleme yontemi, hiyerarsik
lineer modeller gibi ¢ok diizeyli analizler ve Ornekleme agirliklarini kullanmayi
gerektirmektedir (OECD, 2005; OECD, 2009; Rutkowski, Gonzalez, Joncas ve von Davier,
2010). Tirkiye de okullar arasindaki basar1 farkliliginin fazla olmasindan dolayi, bu farklilig
dikkate alan analizlerle daha dogru sonuclar elde edilebilmektedir. Ancak alan yazinda bunun
yeterince dikkate alinmadigi belirtilmektedir (Drent, Meelissen ve vander Kleij, 2010). Bu
durum yapilan ¢alismalarda incelen degiskenlerle ilgili elde edilen farkli sonuglar agiklayabilir.
Bu nedenle PISA ile ilgili degiskenlerin basar1 ile iliskisini arastirirken uygun analiz

yontemlerinin kullanilmas1 daha gilivenilir sonuglara ulasilmasini saglayacagi diistiniilmektedir.
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