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The purpose of this study is to examine students’ attitudes towards science with
respect to grade level and gender in middle schools with different science
achievement levels. For that purpose, two middle schools having low achievement
level and one middle school having high achievement level were selected according to
the information given by officials working in National Education Directorate of
Kastamonu province about middle schools’ achievement levels in Kastamonu. Study
sample consisted of 282 students at different grade levels attending to two low
achieving schools and 302 students attending to the high achieving school. Attitudes
towards Science Scale was used as the data collection instrument. Results of factor
analyses showed four factors under this instrument: learning science in school, science
outside school, self concept in science, and importance of science. Study results
showed that grade level had a significant effect on only science outside school
subscale of Attitudes towards Science Scale both in low and high achieving schools.
Furthermore, for all grade levels no significant effect of gender on any subscales of
Attitudes towards Science Scale was observed in low achieving schools. On the other
hand, it was found that gender had a significant effect on different subscales of
Attitudes towards Science Scale in 5%, 6™ and 7t grades in high achieving schools.
Recommendations were given about what cautions can be taken for the development
of attitudes towards science among students in both school types and how to close
gender-based attitude gap which was found in favor of girls only in the high achieving
school.
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Bu arastirmanin amaci, fen basari diizeyi farkli ortaokullarda okuyan 6grencilerin fen
bilimlerine yonelik tutumlarinin sinif diizeyi ve cinsiyet agisindan incelenmesidir. Bu
amac¢ kapsaminda, Kastamonu ilindeki Milli Egitim Mudurlagu yetkililerinin bu ildeki
ortaokullarin basari diizeyi icin verdikleri bilgilere dayanarak iki tane fen basari dizeyi
dislk, bir tane de fen basari diizeyi yiiksek ortaokul segilmistir. Calisma 6rneklemini,
fen basari diizeyi dustik ortaokullarda 6grenim goren farkh sinif seviyelerindeki 282 ve
fen basar diizeyi yliksek ortaokulda 6grenim géren 302 6grenci olusturmustur. Veri
toplama araci olarak Fen Bilimlerine Yénelik Tutum Olgegi kullanilmistir. Faktor
analizleri sonucunda bu 6lgegin altinda dort faktor oldugu belirlenmistir: Okul igindeki
fen, okul disindaki fen, fenle ilgili benlik ve fen bilimlerinin 6nemi. Arastirmanin
sonuglari; sinif seviyesinin hem fen basarisi yiiksek hem de fen basarisi diisiik okullarda
Fen Bilimlerine Yonelik Tutum Olgegi'nin sadece okul disi fen alt boyutu iizerine
anlamh bir etkisinin oldugunu gostermistir. Ayrica fen basarisi disiik okullarda
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Sinif Seviyesi, cinsiyetin tutum 6lgeginin alt boyutlar Gzerine higbir bir sinif seviyesinde anlamli bir
Ortaokul Ogrencileri etkisi gozlemlenmemistir. Diger taraftan fen basarisi ylksek okullarda cinsiyet

degiskeninin, 5., 6. ve 7. siniflarda fen bilimlerine yonelik tutumun farkh alt boyutlari
Arastirma Makalesi izerine etkisinin oldugu bulunmustur. Bu sonuglara dayali olarak, her iki okul tiirtinde

de ogrencilerin fen bilimlerine yonelik tutumunun gelismesi igin ne gibi onlemler
alinabilecegi ve sadece fen basarisi yiiksek okulda goézlemlenen kizlar lehine olan tutum
farkinin nasil kapanabilecegine dair 6nerilerde bulunulmustur.

Introduction

It is a fact that scientific and technological developments have increased rapidly in recent years. In
the globalizing world, the reflection of these developments on daily life has begun to be felt more. From
a perspective that cares about education, it is important for individuals to have some skills that will help
them follow and adopt to these scientific and technological developments. These skills, which are
interpreted within the scope of science literacy, include accessing reliable information using technology
and structuring this information, applying scientific process and analytical thinking skills in solving
complex problems (Ministry of National Education [MoNE], 2013; Next Generation Science Standards
Lead States, 2013).

In recent years, the concept of science literacy has been frequently emphasized both in science
curriculum and in student assessment programs that try to measure students' science achievement
internationally (MoNE, 2013, 2018; The Organisation for Economic Cooperation and Development
[OECD], 2018). For instance, science achievement of students is measured in the context of science
literacy in the Program for International Student Assessment (PISA) which aims to evaluate students'
knowledge and skills in the fields of science, mathematics and reading (OECD, 2016, 2018). When
viewed from science literacy framework, serious problems related to science education stand out in
Turkey. For example, Suna et al. (2020) underlined that science achievement of students in Turkey is
below the OECD countries’ average in PISA studies conducted until 2018. One of the reasons causing this
result is the significant difference in science achievement between schools and this situation is
problematic from the perspective of raising scientifically literate individuals (OECD, 2016).

The concept of science literacy was first used by Hurd and McCurdy in 1958 and has been an
important concept in shaping science education of many countries in the following periods (DeBoer,
2000). On the other hand, this concept has been used frequently by science educators after 2000 in
Turkey. A definition of the concept of science literacy was included for the first time in the Science and
Technology Course Curriculum, which was put into effect in 2005. While explaining the purpose of the
science lesson in this curriculum and in the following curriculums, it is stated that each student should
be raised as scientifically literate (MoNE, 2006, 2013, 2018). In addition, science literacy has been
defined as the combination of knowledge, skills, values, and attitudes of individuals who can do
scientific inquiry, have problem solving, decision making and critical thinking skills, and have adopted
lifelong learning (MoNE, 2006).

In addition to the factors related to knowledge and skills that make up students' science literacy
competencies, there are also affective factors that affect these competencies. When PISA 2015 report is
examined, it can be seen that science literacy is handled under four main headings and one of these
headings is attitude towards science (see Figure 1, OECD, 2016). Indeed, in accordance with this
conceptual framework, a statistically significant and positive relationship was found between students'
attitudes towards science lesson and their science literacy in PISA (OECD, 2016).

There is a significant difference in science achievement between schools in Turkey measured within
the scope of science literacy (Dincer & Uysal, 2010; Suna et al., 2020). In addition, considering both the
effect of students' attitudes towards science on science achievement (Mao et al., 2021) and students’
distinct level of attitudes towards science in schools with different achievement levels (Aypay et al.,
2007; Sagir, 2012); it is thought that examining the change in attitudes towards science separately for
schools with different science achievement levels will give more informative results for educators. It can
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be proposed that results of this kind of studies would also contribute to the efforts for reducing the
achievement gap between schools.

Attitude and Science Education

Attitude is a set of beliefs that affect a person's behavior. According to inceoglu (2010), attitude
refers to the reaction tendency of an individual towards any phenomenon or object in his/her
environment. Attitudes, which consist of positive or negative reaction tendencies of individuals towards
any event, situation or person in their environment, are stored in long-term memory. The attitude of an
individual consists of cognitive, affective and behavioral components. The cognitive component consists
of all kinds of knowledge, experiences and ideas that the individual has about an event, situation or
person. The affective component, on the other hand, covers the whole range of feelings that the
individual has about that event, situation or person. Finally, the behavioral component includes
observable reactions that the individual reveals. These three components of attitude interact with each
other. Change of attitude is not easy and takes time. However, if changes occur in any of these three
components, changes can also be observed in other components (inceoglu, 2010; Reid, 2006).

Personal, local/national and global
issues, both current and historical,

which demand some understanding The ability to explain phenomena

of science and technology scientifically, evaluate and design

scientific enquiry, and interpret

data and evidence scientifically

How an individual does this
is influenced by

An understanding of the major facts, concepts and explanatory theories that A set of attitudes towards science

form the basis of scientific knowledge; such knowledge includes knowledge indicated by an interest in science
of both the natural world and technological artefacts (content knowledge), and technology, valuing scientific

knowledge of how such ideas are produced (procedural knowledge), and approaches to enquiry where

an understanding of the underlying rationale for these procedures and the appropriate, and a perception and
justification for their use (epistemic knowledge) awareness of environmental issues

Figure 1. Aspects of the Science Assessment Framework for PISA 2015 (OECD, 2016, p. 51)

One of the prerequisites for a good science instruction to have an effect on students' knowledge and
skills is that students have positive attitudes towards science. As a matter of fact, students' attitudes
towards science not only affect their learning of the science lesson, but also affect the extent to which
they transfer the skills they gained in the science lesson to their daily lives (Huyugizel Cavas & Cavas,
2014). Since students' attitudes towards science will affect their level of readiness for the lesson, it will
be difficult for students with negative attitudes to learn the lesson content (Dogru & Kiyici, 2005). As a
matter of fact, Gevrek and Seiberlich (2014) found as a result of their analysis on the PISA 2006 data that
students who are confident in their own abilities in science and want to make a science-related career in
the future have higher science achievement. However, the fact that middle school students do not have
sufficient prior knowledge in science and have difficulties in understanding the content of this lesson can
make it very difficult for them to develop positive attitudes towards this lesson. In order for students to
develop positive attitudes towards a lesson, it is also important that they experience the pleasure of
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success in that lesson. Therefore, it is important to provide students with a science education
environment that will facilitate their focus on the lesson and ensure their active participation. As a
matter of fact, Liou (2021) found in the analyses performed for PISA 2015 data that inquiry-based
science education positively affects students' attitudes towards science. For this reason, an effective
science education should be provided to students especially starting from the primary school age and it
should be ensured that they develop positive attitudes towards this lesson. Informal learning
environments can also be used to help students develop positive attitudes towards science. Indeed,
Sentiirk and Ozdemir (2014) reported that attitudes towards science changed positively in a relatively
short period of time among students who did structured learning activities in science centers.

Students' attitudes towards science were mostly measured by means of scales (Osborne et al.,
2003). One of the problems encountered in preparing these scales is about which dimensions of science
should be included in the scale. Ramsden (1998) stated that results obtained from these scales are
meaningful for science educators in terms of determining students' attitudes towards science levels and
accordingly taking necessary precautions in lessons based on these results. Therefore, according to
Ramsden (1998), the items in these scales should be more about attitudes that teachers can manipulate
in science classes. Taking these points into account, Kind et al. (2007) developed a scale which had the
following subscales: learning science in school, science outside school, importance of science, self-
concept in science, future participation in science, and practical work in science. Researchers
administered this scale to determine how attitudes of middle school students towards science changed
according to grade levels in England (e.g., Barmby et al., 2008). Since attitudes of students at different
grade levels in different science achievement level schools were compared and it was aimed to give
recommendations based on these results to science educators on how to develop students’ attitudes
towards science, the scale developed by Kind et al. (2007) was used in this study.

Relationship of Students’ Attitudes towards Science with their Science Achievement, Grade Level, and
Gender

Studies show that school type is an important factor influencing students' science achievement. For
example, Stemler (2001) analyzed the performance of students in different countries in the third
International Mathematics and Science Study (TIMSS) by school type and stated that most of the
difference in students' science achievement was explained by the difference between school types.
Similarly, Caliskan (2008) analyzed PISA 2006 data in terms of how 15 year old students' science
achievement changed according to their school type and reported that students' science achievement
varied according to their school type. When the PISA 2006 results are evaluated, it has been observed
that the average science literacy scores of the students in Turkey varied according to the school type
(Department of Educational Research and Development [DERD], 2010). Ozbay (2015) also found as a
result of the analysis of 2012 PISA data that there are significant differences in mathematics, reading
and science performances between students in different geographical regions and school types in
Turkey and the most striking of these differences is due to the school type.

There is a gender gap in science achievement in middle and high school years which is observed in
several countries (Adamuti-Trache & Sweet, 2013; OECD, 2016). A possible reason for this difference is
that social norms and cultural climate in those countries can have different effect on the attitudes and
behaviors of girls and boys (Adamuti-Trache & Sweet, 2013; Koballa & Glynn, 2007). In Turkey, there are
studies reporting that gender has an effect, which is in favor of girls, on science achievement at middle
school level (e.g., Acar, 2020; Bursal, 2013; Bursal et al., 2015; DERD, 2009; Disikitli, 2011). On the other
hand, it was stated that gender did not have any effect on science achievement in several studies
conducted at local level (e.g.,, Hanci, 2015; Karaca, 2018; Metin, 2013). Similarly, no systematic
difference was found between boys and girls in science performance in PISA 2003 (DERD, 2005).
Moreover, it was stated that female students had a higher average science literacy score than male
students in PISA 2006 and 2012 (DERD, 2010; Innovation and Educational Technologies General
Directorate, 2013). On the other hand, science achievement score average of 8" grade girls in Turkey
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was 457, while it was 452 for boys in TIMSS 2007. However this gender-based achievement difference
was not statistically significant (DERD, 2011).

Osborne et al. (2003) stated that results of the studies they examined concur with the point that
male students have higher attitudes towards science than female students, especially in Anglo-Saxon
countries. On the other hand, gender-based difference in attitudes towards science was found to be in
favor of female students in Turkey (Disikitli, 2011). In the context of the results of aforementioned
studies, it can be asserted that it is necessary to help male students to develop positive attitudes
towards science in order to increase their science achievement. As a matter of fact, a student has a
greater desire to succeed towards the lesson that he/she has a positive attitude and this also affects
that student's readiness for the lesson positively. Since, this kind of student will pay attention to the
lesson, he/she would be more successful in the lesson. This result would help that student to develop a
positive attitude towards the lesson in turn (Disikitli, 2011).

It has been determined that there is a relationship between science achievement scores and grade
level, and the success of Turkish students in science courses decreases and their undesirable attitudes
towards science increase as they move to upper grade levels (Akpinar et al., 2009; Bursal, 2013).
Similarly, it was found that as the grade level of students increased, their interest and positive attitudes
towards science lesson decreased (Cavas, 2011, Sagir, 2012). It has been stated that this undesirable
situation may be caused by factors such as the curriculum becoming more abstract through senior years,
the use of ineffective science teaching techniques, and the learning environment encouraging students’
performance rather than their participation (Akpinar et al., 2009; Cavas, 2011; Disikitli 2011). On the
other hand, Acar (2020) examined the change in students' science achievement separately in schools
with different achievement levels and found that students’ science achievement decreased from the 5t
grade to the 6% and 8™ grades in schools having high achievement level and from the 5 grade to the 6%
grade in schools having low achievement level.

Problem Statement

There are studies in the literature which report that as the grade level increases, students’ positive
attitudes towards science and science achievement decrease, and female students have more positive
attitudes towards science and higher achievement than males. For example, Cavas (2011) found that 6%
grade students have more positive attitudes towards science than 7" grade students. Bursal (2013)
stated that as the grade level increases in middle school years, students' science achievement decreases
and science achievement difference which is in favor of girls increases. Yilmaz et al. (2004) stated that
female students in senior classes have more positive attitudes towards environmental issues than their
male peers in middle school.

Results of international student assessment programs reveal that achievement difference in terms of
science literacy between schools is high in Turkey (e.g., Yildirim et al., 2017). Although there are studies
examining the relationship of attitudes towards science with grade level and gender, most of the studies
have not taken into account the difference in achievement between schools in Turkey. Considering this
difference, Sagir (2012) examined students' attitudes towards science in different school types.
However, although students' attitudes towards science were compared between different achievement
level schools, how attitudinal difference at grade and gender level changed in these school types was
not examined in this study. On the other hand, Bursal et al. (2015) examined the change of students'
science achievement rather than their attitudes towards science at different grade levels in middle
schools where children from families with low SES attend and revealed that the difference in science
achievement between girls and boys increases as the grade level increases in these schools.

Students in schools with different science achievement levels differ in terms of some affective
characteristics including their attitudes towards science as well as some cognitive characteristics such as
metacognitive skills and epistemic cognition (Aypay et al., 2007; Sagir, 2012). In this respect, it is
hypothesized that patterns regarding grade level change of attitudes towards science and relationship of
attitudes with gender will be different in schools with different science achievement levels. If the
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relationship of attitudes towards science with grade level and gender can be revealed more clearly in
schools with different science achievement levels; necessary precautions can be specified more
explicitly. Considering the relationship between science achievement and attitudes towards science, it is
thought that following these precautions will also help to reduce the observed achievement gap
between schools. It is aimed to close the aforementioned gap in the literature in the present study. For
this purpose, following research question was sought:

Do gender and grade level have any effect on attitudes towards science of middle school students
attending to schools having low science achievement (SLSA) and schools having high science
achievement (SHSA)?

Method
Research Design

Cross-sectional research design, which was examined under survey models, was used in this study
because middle school students’ attitudes towards science at different grade levels attending to SLSA
and SHSA were measured at the same time (Wiersma, 1991). Effects of gender and grade level on
attitudes towards science, which are independent and dependent variables respectively, were
investigated.

Research Sample

Research population consists of middle school students attending to SLSA and SHSA in Turkey. In
order to carry out the data collection process in a reliable way, it was decided to conduct the research in
Kastamonu where the second author of this research was working as a science teacher. Since schools
with different science achievement levels were selected for the purpose of the research, maximum
variance sampling, which was examined under the purposive sampling, was used in the selection of the
research sample. Different situations, which have a homogenous structure in themselves, in relation to
the problem are determined and the study is carried out on these situations in this type of sampling
(Buyulkoztirk et al., 2008). According to the information which is based on the performance of the
schools in the High School Entrance Exam held in previous years given by the officials working in the
Directorate of National Education of Kastamonu Province, and taking into account the school
administrations’ willingness to participate in the research, two middle schools representing SLSA and
one middle school representing SHSA were selected among middle schools in the central district of
Kastamonu. Since the number of students in the school selected for SHSA is high and the number of
students in the schools selected for SLSA is low, it has been decided to choose one school from SHSA
and two schools from SLSA. It has been determined that two middle schools selected to represent SLSA
were located in an area of Kastamonu with a high level of squatting. In addition, in order to determine
the socio-economic status (SES) of students’ families, three items measuring parental education status
and monthly income information were added to the Attitudes towards Science Scale. Result of the one
way analysis of variance (ANOVA) on the total SES scores created in this way revealed that the SES
scores of the students studying in SHSA and SLSA were different from each other ( Xshisa =9.50, Xstsa
=7.35, F(1, 582)=205.03; p< .001). In order to test the accuracy of school selection in terms of schools’
achievement level, ANOVA was performed for each grade level on students' end of science semester
grades. According to the results of these analyses, end of semester grades of students studying in SHSA
are higher in the 5 grade (Xsusa= 85.25, Xsisa= 69.36, F(1, 134=37.96; p< .001), 6™ grade (Xsusa = 80.93,
Xsisa = 66.84, F1, 133=21.03; p< .001), 7" grade (Xsusa =82.07, Xsisa = 76.17, F, 185)=5.98; p< .05) and 8"
grade (Xsusa = 85.94, Ksisa = 71.14, F(1,124=24.10; p< .001) compared to their peers studying in SLSA.

The sample of the research consists of a total of 584 students studying in three middle schools in the
first semester of the 2019-2020 academic year. Distribution of these students according to gender and
grade levels in SLSA and SHSA is shown in Table 1 and 2. As can be seen in Tables 1 and 2, there are 282
students in SLSA and 302 students in SHSA. Based on these data, it can be inferred that there are
approximately equal number of students in both school types. On the other hand, a similar inference
can also be made in terms of grade levels with an exception for the 7t grade. While there are 114
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students in SHSA at the 7% grade level, there are 73 students in SLSA. High number of students at this
grade level in SHSA caused the percentage of 7" grade students to be higher than other grades in this
school type. On the other hand, it can be said that students are approximately equally distributed
according to grade levels in SLSA. Finally, based on these tables, it can be inferred that the distribution
by gender is not very different for all grade levels in both school types.

Table 1.
Distribution of Students Studying in SLSA by Grade Level and Gender
Grade Level Girl Boy Total Percentage (%)
5% Grade 43 31 74 26.24
6™ Grade 41 26 67 23.76
7" Grade 42 31 73 25.89
8™ Grade 38 30 68 24.11
Total 164 118 282 100
Table 2.
Distribution of Students Studying in SHSA by Grade Level and Gender
Grade Level Girl Boy Total Percentage (%)
5% Grade 31 31 62 20.53
6" Grade 35 33 68 22.52
7™ Grade 63 51 114 37.75
8" Grade 28 30 58 19.20
Total 157 145 302 100

Procedures Related to Research Ethics

Before starting the research, a research proposal was presented to the Kocaeli University Ethics
Committee and this Committee declared that the implementation of the research would not pose a
problem in terms of scientific research and publication ethics, with its decision dated on 25.09.2019 and
numbered E.72572. Then, principals and science teachers of the schools where the research would be
conducted were contacted. In the meetings held with these principals and teachers, it was emphasized
that the participation of students in the research would be on a voluntary basis. An information form
explaining the purpose of the research and that personal data will not be released in the research was
distributed to students in these schools. In addition, parental consent forms were obtained from the
parents of students who wanted to participate in the study.

Data Collection Instrument

Attitudes towards Science Scale, originally consisting of 37 items, developed by Kind et al. (2007);
revised and reduced to 29 items by Kind and Barmby (2010), was used as the data collection instrument
in this study. Of 29 items in this scale, 24 items have positive meanings and five have negative meanings
in terms of positive attitudes. This scale was adapted to Turkish by Acar (2019). Acar (2019) performed
exploratory factor analysis on 8" grade students’ responses to the scale and determined five subscales.
Cronbach a internal consistency coefficient of subscales determined by Acar (2019) were above .70
excluding the importance of science subscale. Similarly, Acar and Celik (2019) administered the scale to
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6" grade students and found four subscales as a result of exploratory factor analysis. In this study,
except for the importance of science (Cronbach a = .55), internal consistency coefficients of other
subscales were reported to be over .70. In accordance with previous studies, five items having negative
meaning were reverse coded in the present study. First, exploratory factor analysis was performed on
students’ responses to all the items in the scale. As a result of this analysis, four subscales were
determined under the scale. Construct validity of this four factor structure was tested with confirmatory
factor analysis using LISREL 8.7 program. As a result of this analysis, acceptable fit indices were
obtained: x%/df = 2.91, RMSEA = .06, GFI = .89, SRMR = .05, AGF/ = .86. Based on the existing literature,
these subscales were named as learning science in school, science outside of school, self-concept in
science and importance of science. Sample items loaded on each subscale are shown in Table 3.
Cronbach's alpha internal consistency coefficients for these subscales were found to be .87, .87, .74, and
.51, respectively. Cronbach alpha internal consistency coefficient of the importance of science subscale
was lower than .70, which is the critical Cronbach alpha internal consistency coefficient accepted in
social sciences. In this study, four items loaded on the importance of science subscale and all of these
items were the same as those loaded on the importance of science subscale determined by Kind and
Barmby (2010). In addition, Kind et al. (2007), who developed the original version of the scale, stated
that factor loadings of items loading on the importance of science subscale were relatively low and its
internal consistency coefficient was lower than those of other subscales as a result of exploratory factor
and reliability analysis. However, relatively low internal consistency coefficient found in the present
study may be due to the administration of the scale to different grade levels. More clearly, the fact that
the scale was also administered to lower grade levels in middle schools may have decreased the internal
consistency coefficient of this subscale in the present study. Particularly, importance of science subscale
may not be structured very coherently in the affective development of 5" and 6% grade students, and
structuring of this subscale may require more time. In accordance with this explanation, Acar and Celik
(2019) found Cronbach alpha internal consistency coefficient of this subscale as .55 in their study with
6" grade students and Acar (2019) found as .69 in his study with 8t grade students.

Table 3.
Sample Items Loaded on Subscales of the Attitudes towards Science Scale
Subscale Name Sample Items
Learning Science in School We learn interesting things in science lessons.
I would like to do more science at school.
Science Outside School I like to visit science museums.
I would like to do more science activities outside
school.
Self-Concept in Science Science is boring.*
| learn science quickly.
Importance of Science Science and technology make our lives easier and

more comfortable.
The benefits of science are greater than the
harmful effects.

* This item was reverse coded.
Data Analysis

Multivariate analysis of variance (MANOVA) was performed to investigate the effect of grade level
on subscales of attitudes towards science. For this analysis, assumptions related to normal distribution
and homogeneity of variances of dependent variables were examined. Skewness and kurtosis values
were examined for checking the normality assumption. It has been observed that these values for all
grade levels and dependent variables in both SLSA and SHSA are between -2 and +2 which are critical
values for ensuring normality assumption (West et al., 1995). Therefore, it is concluded from these
observations that the assumption of normality is not violated at all grade levels for all attitude subscales.
On the other hand, as a result of Levene test, it was found that variances in the subscales of learning
science in school (F(3, 298) = 1.12, p > .05), science out of school (F(3, 298) = 0.92, p > .05), self-concept
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in science (F(3, 298) = 0.58, p > .05), and importance of science (F(3, 298) = 2.40, p > .05) of 5%, 6%, 7t
and 8™ grade students in SHSA were equal. Similarly, result of the Levene test showed that this
assumption for grade levels was met for the subscales of science outside school and importance of
science in SLSA (F(3, 278) = 1.24, p > .05; F(3, 278) = 1.07; p > .05, respectively). However, Levene test
result showed that this assumption was not met for the subscales of learning science in school and self-
concept in science (F(3, 278) = 4.31, p < .05; F(3, 278) = 3.60; p < .05, respectively). Box's M test was
used for checking the assumption related to equality of covariances. Results of this test showed that this
assumption was met for SHSA (F(10, 298560,66) = 1.68, p > .05) but not for SLSA (F(10, 424127,12) =
2.51, p <.05). Although Box's M test performed for SLSA showed that the equality of covariance was not
met and the Levene test showed that the equality of variances was violated for learning science in
school and self-concept in science subscales, it had been emphasized that the F test is robust against
violation of the assumption of equality of variances, especially in studies where nearly equal sample size
is formed within groups (Olson, 1974). As can be seen in Table 1, there are approximately equal number
of students at different grade levels in SLSA.

MANOVA was performed to investigate the effect of gender on the subscales of attitudes towards
science. Assumptions related to normality and homogeneity of variances were checked for this analysis.
Skewness and kurtosis values of the distribution of dependent variables for genders in both SLSA and
SHSA were observed in the critical range of -2 to +2. Therefore, it was concluded that this assumption
was not violated. Levene test results showed that assumption of homogeneity of variances in SLSA was
met for the subscales of science outside school (F(1, 280) = 0.67, p > .05), self-concept in science (F(1,
280) = 0.51, p > .05), and importance of science (F(1, 280) = 2.24, p > .05), but not for learning science in
school subscale (F(1, 280) = 5.06, p < .05). On the other hand, Levene test result showed that
homogeneity of variances assumption in SHSA was met for the subscales of learning science in school
(F(1, 300) = 0.66, p > .05), science outside school (F(1, 300) = 3.27, p > .05), and importance of science
(F(1, 300) = 1.39, p > .05) but not for the self-concept in science subscale (F(1, 300) = 4.10, p < .05). Box's
M test was used to check the assumption of equality of covariances. This assumption was met both for
SLSA (F(10, 298560,66) = 1.68, p > .05) and SHSA (F(10, 424127,12) = 1.79, p > .05) according to the
results of this test. In sum, it was observed that homogeneity of variances assumption was not met for
only one subscale for both SLSA and SHSA, but equality of covariances assumption was met for both
school types. Considering the robustness of F test against the violation of homogeneity of variances
assumption and robustness of Wilks' A test statistic used in this study against deviations from
homogeneity (Olson, 1974), it was concluded that it is appropriate to perform MANOVA to examine the
effect of gender on the subscales of the attitude scale.

Findings
Results for SLSA

The effect of grade level on attitudes towards science. Means and standard deviations of students’
scores at different grade levels in SLSA on the subscales of Attitudes towards Science Scale can be seen
in Table 4. MANOVA was performed to examine whether students’ scores on the subscales of Attitude
towards Science Scale changed according to grade level. In this analysis, grade level was the
independent variable and subscale scores were dependent variables. According to the MANOVA result,
students’ scores on the subscales of the attitude scale varied according to their grade level (Wilks” A
used, F(12, 727.87)=2.65, p< .01). As can be seen in Table 5, follow-up ANOVA results revealed that only
science outside school subscale changed significantly according to grade level (F(3, 278)=3.54, p< .05).
On the other hand, no significant change was observed according to the grade level for the subscales of
learning science in school (Fgs, 278=1.75, p> .05), self-concept in science (Fs, 278=2.64, p> .05) and
importance of science (F3, 278=1.36, p> .05). Post-hoc comparisons were made to determine between
which grade levels science outside school subscale changed significantly. For this purpose, Bonferroni
multiple comparison method was used to correct the experimental alpha value. Results showed that
only 6 grade students (X = 25.28) scored higher on science outside school subscale than the 8t grade
students (X = 23.04, p< .05). Other comparisons did not yield statistically significant results.
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Table 4.
Means and Standard Deviations on the Subscales of the Attitudes Towards Science Scale of Students in
Different Schools and Grade Levels

School Type Grade Learning Science Science Self-Conceptin  Importance of
Level in School Outside School Science Science
X SD X SD X SD X SD
5 23.07 4.17 25.11 4.49 9.31 2.05 6.31 1.47
6 24.16 3.29 25.28 4.39 9.32 1.49 6.68 1.31
SLSA 7 22.83 3.43 23.61 5.19 8.67 1.71 6.63 1.36
8 22.89 4.57 23.04 5.48 8.70 2.13 6.69 1.16
5 22.04 4.48 21.81 6.09 9.77 2.20 6.57 1.52
6 22.87 4.84 24.23 6.28 9.66 1.99 6.94 1.19
SHSA 7 22.16 5.26 23.49 5.63 9.75 2.08 6.93 1.32
8 22.34 4.52 26.23 5.24 10.08 1.84 6.75 1.06
Table 5.

MANOVA and Follow-up ANOVA Results for Grade Level

Follow-up ANOVA’s

School Factor MANOVA Learning Science Self-Concept Importance
Type (Wilks A used) Science in Outside in Science of Science
School School
F p F p F p F p F P

SLSA Grade 2.65 .002 1.75 .156 3.54 .015 2.64 .051 1.36 .256
Level

SHSA Grade 3.20 .000 0.49 .756 6.03 .001 0.51 .679 1.35 .257
Level

The effect of gender on attitudes towards science. In order to investigate the effect of gender on
the attitude subscale scores, MANOVA was performed for each grade level in which gender was the
independent variable and the attitude subscale scores were the dependent variables. MANOVA results
showed that gender had no effect on dependent variables at the 5" grade, 6™ grade, 7 grade and 8t
grade (F,69=0.10, p> .05; F(s,62=0.96, p>.05; F(4,68=0.27, p> .05; F(4,63=1.07, p> .05, respectively).

Results for SHSA

The effect of grade level on attitudes towards science. MANOVA was performed to investigate the
effect of grade level on students’ scores on the subscales of the attitude scale in SHSA. MANOVA result
showed that grade level had an effect on dependent variables (Wilks” A used, F12, 780.788)=3.20, p< .001).
Follow-up ANOVA results showed that grade level had an effect only on science outside school scores
(F@3, 298)=6.03, p< .01), but not on learning science in school (F3, 298)=0.49, p> .05), self-concept in science
(F@, 208=0.51, p> .05), and importance of science scores (F, 208=1.35, p> .05, see Table 5). Results of
post-hoc comparisons using Bonferroni correction method showed that 8™ grade students' science
outside school scores (X = 26.23) were higher than those of 7t grade (X = 23.49, p< .05) and 5% grade
students (X = 21.81, p<.001). Other comparisons did not yield statistically significant results.
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Table 6.
Means and Standard Deviations on the Subscales of Attitudes towards Science Scale by Gender in
Different School Types and Grade Levels

School Type Grade Gender Learning Science Self-Concept Importance
Level Science in Outside in Science of Science
School School
X SD X SD X SD X SD
5 Female 2295 3.77 2498 432 9.32 2.03 6.24 1.41
Male 23.23 4.72 25.29 478 9.29 2.12 6.40 1.56
6 Female 2456 2.86 26.02 4.67 9.51 1.50 6.71 1.24
SLSA Male 23.54 3.85 24.10 3.70 9.03 1.46 6.64 1.44
7 Female 23.08 2.74 23.69 4.63 8.69 1.51 6.70 1.15
Male 2249 4.22 23.50 5.94 8.65 1.98 6.55 1.63
8 Female 23.02 4.45 23.42 5.08 8.48 2.07 6.65 1.17
Male 2272 479 2256 6.00 8.99 2.21 6.73 1.15
5 Female 2341 3.92 24.74 472 10.14 1.90 6.67 1.39
Male 2066 4.64 18.88 5.96 9.40 2.44 6.46 1.65
6 Female 2439 4.08 26.45 5.44 10.37 1.67 7.22 1.17
SHSA Male 21.26 5.13 21.87 6.33 8.91 2.05 6.65 1.14
7 Female 22.58 5.67 24.72 5.40 10.08 1.94 6.83 1.21
Male 21.64 4.72 21.97 5.58 9.33 2.18 7.05 1.45
8 Female 2277 441 26.74 5.29 9.96 1.92 6.86 0.98

Male 2194 466 2575 524 1019 178 664 114

The effect of gender on attitudes towards science. In order to examine the effect of gender on
subscale scores of attitudes towards science, MANOVA was performed for each grade level. Results
revealed that gender had an effect on the dependent variables at the 5™ (Wilks’ A used, F, 57=5.37, p<
.01), 6™ (Fi,63=3.31, p< .05) and 7" grades (F(, 109=4.40, p< .01) but not at the 8" grade (F,53)=0.93, p>
.05). Follow-up ANOVA results showed that gender had an effect on learning science in school (Fq,
60)=6.39, p< .05) and science outside school scores (F, 60)=18.41, p< .001) at the 5" grade. As can be seen
in Table 6, the effect of gender is in favor of girls for these variables. On the other hand, follow-up
ANOVA results showed that gender had no effect on self-concept in science (F(1, 60=1.80, p> .05) and
importance of science scores (F, 60=0.28, p> .05) at the 5% grade. Follow-up ANOVA results for 6%
grade showed that gender had an effect on all of the subscales: learning science in school (F, s6)=7.80,
p< .01), science outside school (F, 66=10.29, p< .01), self-concept in science (F(, 66)=10.40, p< .01), and
importance of science (F, 65)=4.21, p< .05). As can be seen in Table 6, the difference on all of these
subscales is in favor of girls. Finally, follow-up ANOVA results for the 7t" grade showed that gender had
an effect only on science outside school scores (F, 112=7.13, p< .01). As can be seen in Table 6, this
difference is again in favor of girls. On the other hand, results showed that gender had no effect on
students' scores on learning science in school (F(1, 112=0.90, p> .05), self-concept in science (F(1, 112=3.83,
p>.05), and importance of science subscales (F(1,112=0.78, p>.05) at the 7t" grade.

Discussion and Conclusion
Discussion and Conclusion related to Grade Level

According to the results of this study, it was found that only the science outside school scores of
students in SLSA varied significantly according to grade level and 6% grade students' science outside
school scores were higher than those of 8" grade students in this school type. On the other hand, it was
found that only science outside school scores of students in SHSA changed significantly according to
grade level and science outside school scores of 8™ grade students were higher than those of 7" grade
and 5% grade students. When items loaded on the science outside school subscale were examined in
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detail, it was determined that the items with higher factor loadings measured the tendency of students
to engage in academic studies about science and to choose a science related career in the future.

There are studies in the literature which examined how attitudes towards science change between
different grade levels (e.g., Barmby et al., 2008; Pell & Jarvis, 2001; Toma et al., 2019). It was found that
as the grade level increased, students' attitudes towards science decreased in these studies. Similarly, it
has been reported in the studies conducted in Turkey that as grade level increases, students' attitudes
towards science become more negative (e.g., Akpinar et al., 2009; Mihladiz et al., 2011; Senler & Sungur,
2009). However, these researchers reported their results based on the assumption that middle schools
had similar science achievement levels.

Toma et al. (2019) found that SES of students’ parents had an influence on students’ attitudes
towards science. A similar result was found by Greenfield (1996). In addition, there is science
achievement difference between schools in Turkey (OECD, 2016). According to these results, it is an
expected situation that students studying in schools with different science achievement levels have also
different levels of attitudes towards science (Aypay et al., 2007). Therefore, it was assumed in this study
that examining attitudes towards science separately for SLSA and SHSA environments, where both SES
and science achievement of students' families were found to be significantly different from each other,
would yield more meaningful results. Indeed, the change of attitudes towards science according to the
grade level and the effect of gender on attitudes gave different results for SLSA and SHSA in this study.
In this respect, it is believed that this study fills an important research gap in the literature.

Within the relevant literature findings, it is an expected result that as the grade level increases,
attitudes towards science would decrease. However this result was observed only in science outside
school subscale and only in SLSA. Due to the decrease in science achievement as the grade level
increases in SLSA (Bursal et al., 2015), it is an expected result that the tendency of students to do
academic studies about science and to choose a profession related to science will decrease in the future.
On the other hand, it is a desired situation that students enhance science outside school scores as their
grade level increases in SHSA. Despite the decrease in science achievement as the grade level increases
in SHSA (Acar, 2020), the increase in science outside school scores is a finding that needs interpretation.
We think that high SES of students’ parents in SHSA may trigger this result. Although students' science
achievement decreases as their grade level increases, with the possible effect of education level of
students’ parents, students’ desire to choose science-related profession and do academic work in the
future did not decrease rather increased in this school type. On the other hand, due to the fact that
students in SHSA are more likely to be in informal science learning environments on different occasions,
they may have enhanced their interest in science outside the school.

Discussion and Conclusion related to Gender

Gevrek and Seiberlich (2014) found that the difference in science achievement between boys and
girls was observed only in certain regions of the achievement distribution. In this respect, it is thought
that the methodological approach used in this study, which was to examine the effect of gender on
attitudes towards science in schools with different science achievement levels, can provide more
detailed information in terms of observing the difference in attitudes between genders. In this study, it
was found that male and female students’ attitudes towards science scores in SLSA were not different
from each other at all grade levels. On the other hand, girls had higher attitude scores than boys at the
5t grade on two subscales (learning science in school, science outside school), on all subscales at the 6™
grade, and on only science outside school subscale at the 7t grade in SHSA. The finding that gender-
based attitude difference is observed only in SHSA is similar to the result that gender-based science
achievement difference is seen in certain parts of the science achievement distribution which is
reported by Gevrek and Seiberlich (2014). In addition, Acar (2020) found that gender-based
achievement gap which is in favor of girls increased as the grade level increased in SHSA. According to
these results, it can be inferred that gender-based attitudes towards science and science achievement
differences are more apparent in SHSA.
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Although the importance of applying student-centered approaches in science classes is emphasized
in science curriculum in Turkey (MEB, 2006, 2013, 2018), it can be said that teacher-centered science
teaching is still more dominant in practice. This type of science lesson may also be more suitable to girls'
learning styles (Stark & Gray, 1999) and this suitability may also have affected girls' attitudes towards
science more positively. As a matter of fact, Wolf and Fraser (2008) found that female students have
more positive attitudes towards science in laboratory environments where structured experiments are
carried out compared to their fellows in inquiry-based laboratory environments.

Limitations of the Study

SLSA and SHSA were selected from the central district of Kastamonu. Although achievement
difference between the selected schools was found to be significant in this study, these schools may not
have fully reflected the SLSA and SHSA profiles in Turkey due to the reasons such as Kastamonu’s
population being low because of its being a medium-sized industrialized city and the SES diversity of the
individuals living in this city being not very high. For these reasons, future studies can be carried out in
metropolitan cities that can better reflect the SLSA and SHSA profiles in Turkey.

Cross-sectional research design was used in this study. Since there are different individuals at
different grade levels, these results should be interpreted within this limitation. Future studies may use
longitudinal research design to examine the change in the attitudes towards science of the same
individuals as they progress to different grade levels.

Recommendations

As the grade level increased in SLSA, students’ positive attitudes towards science decreased. In order
to eliminate this negative situation in SLSA, it can be recommended that science learning environments
in which students exchange ideas with themselves and their teachers should be encouraged in these
school types (Acar & Celik, 2019). In addition, science learning environments, which are outside the
school (e.g., science centers, museums, planetariums), can be used more frequently for the
development of students' science outside school subscale (Suter, 2016). In addition, Sagir (2012) found
that getting help from school, family or peers outside the formal learning environments in science
affected students’ attitudes towards science positively. In this respect, providing reinforcement to
students in SLSA outside the formal learning environments for their better comprehension of the
subject matter in science may be encouraged by school management.

Although it is a relatively positive result that there was no statistically significant decrease in the
scores of the other subscales of the Attitudes towards Science Scale in both SLSA and SHSA as the grade
level increased, the more ideal situation was the development of all subscales of attitudes towards
science as the grade level proceeded. It is known that inquiry-based science teaching affects students'
attitudes towards science positively (Liou, 2021). In addition, students can be taken to science centers
more frequently and structured educational activities can be provided in these centers for the
development of more positive attitudes towards science among students (Sentiirk & Ozdemir, 2014).
Both students' science achievement can be increased and as a consequence the development of
learning science in school, self-concept in science and importance of science subscales among students
can be achieved by providing a more interactive science classroom environment especially in SLSA (Acar
& Celik, 2019). The expansion of giving extra-curricular supplementary courses to cover most grade
levels at middle school in recent years is a positive initiative because such out of school science
supplements have been found to have a positive effect on students' attitudes towards science (Sagir,
2012).

It was determined in this study that gender-based attitudes towards science difference was more
apparent in SHSA. In order to close this gender gap, daily life applications of science and peer
discussions can be given more place in science lessons in SHSA (Jocz et al., 2014). In addition, positive
effect of inquiry-based science teaching on male students' attitudes towards science was reported (Wolf
& Fraser, 2008). Male students' interest in science can be enhanced and as a consequence their
performance in learning science in school and importance of science subscales can be improved with
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such science teaching methods. In addition, as Sentiirk and Ozdemir (2014) emphasized, all subscales of
students’ attitudes towards science can be improved positively by the use of structured educational
activities held in science centers.

Author Contribution Rates

Turkish version of the article was written equally by both authors. English version of the article was
written by the first author.

Ethical Declaration

During the planning, data collection, analysis and reporting phases of this research, the ethical
principles and rules written in the "Higher Education Institutions Scientific Research and Publication
Ethics Directive" were followed. No treatment was made against the Scientific Research and Publication
Ethics and informed consent was obtained from all individuals participating in this research.

Conflict Statement

The author declares no competing interests.

1056



Omer Acar & Kiibra Ordu — Cukurova Universitesi Egitim Fakiiltesi Dergisi, 51(2), 2022, 1043-1072

Tiirkge Siirimui

Giris

Son vyillarda bilimsel ve teknolojik gelismelerin hizla arttigi bir vakiadir. Kiresellesen diinyada bu
gelismelerin glindelik yasama yansimasi da daha fazla hissedilmeye baslanmistir. Egitimi 6nemseyen bir
bakis acisindan; bireylerin bilimsel ve teknolojik gelismeleri takip etmeye ve bu gelismelere uyum
saglamaya yardimci olacak bazi becerilere sahip olmasi 6nem arz etmektedir. Fen okuryazarlig
kapsaminda degerlendirilen bu beceriler arasinda teknoloji kullanarak guvenilir bilgiye ulagsabilme ve bu
bilgiyi yapilandirilabilme, karmasik problemlerin ¢ézimiinde bilimsel siire¢ ve analitik disiinme
becerilerini kullanabilme sayilabilir (Milli Egitim Bakanligi [MEB], 2013; NGSS Lead States, 2013).

Fen okuryazarli§i kavrami son yillarda gerek fen 6gretim programlarinda gerekse 6grencilerin fen
basarisini uluslararasi c¢apta Olcmeye calisan 06grenci degerlendirme programlarinda sik¢a
vurgulanmaktadir (MEB, 2013, 2018; The Organisation for Economic Cooperation and Development
[OECD], 2018). Ornegin fen, matematik ve okuma alanlar igin &grencilerin bilgi ve becerilerini
degerlendirmeyi amaglayan Uluslararasi Ogrenci Degerlendirme Programinda (PISA) &grencilerin fen
basarisi fen okuryazarhgi baglaminda 6lgtilmektedir (OECD, 2016, 2018). Fen okuryazarligi cergevesinden
bakildiginda Turkiye'de fen egitimiyle ilgili ciddi sorunlar goze ¢arpmaktadir. Mesela Suna ve dig. (2020)
2018’e kadar yapilan PISA calismalarinda Turkiye’deki 6grencilerin fen basarisinin OECD (ilkelerinin
ortalamasinin altinda oldugunun altini ¢izmistir. Bu sonuca sebep olan nedenlerden biri okullar arasi
azimsanmayacak derecede olan fen basari farkidir ve bu durum fen okuryazari bireylerin yetistirilmesi
perspektifinden problemlidir (OECD, 2016).

Fen okuryazarligi kavrami, ilk defa 1958’de Hurd ve McCurdy tarafindan kullaniimis ve ilerleyen
dénemlerde ¢ogu ulkenin fen egitiminin bigimlendirilmesinde énemli bir kavram olagelmistir (DeBoer,
2000). Tirkiye’de ise bu kavram, fen egitimcileri tarafindan 2000 yilindan sonra sikga kullanilmaya
baslanmistir. Fen okuryazari kavraminin tanimina ise ilk kez 2005 yilinda yirirlige konulan Fen ve
Teknoloji Dersi Ogretim Programinda yer verilmistir. Bu &gretim programinda ve sonrasinda gelen
o6gretim programlarinda fen dersinin amaci agiklanirken her 6grencinin fen okuryazari birey olarak
yetistirilmesi gerektigi belirtilmistir (MEB, 2006, 2013, 2018). Ayrica fen okuryazarhgi, bilimsel arastirma-
sorgulama yapabilen, problem ¢ézme, karar verme ve elestirel diisinme becerilerine sahip hayat boyu
6grenmeyi benimsemis bireylerin sahip oldugu bilgi, beceri, deger ve tutumlarin birlesimi olarak
tanimlanmistir (MEB, 2006).

Ogrencilerin fen okuryazarligi yeterliliklerini olusturan bilgi ve becerilerle ilgili faktérlerin yaninda bu
yeterlilikleri etkileyen duyugsal faktorler de vardir. PISA 2015 raporu incelendiginde; fen okuryazarliginin
dort ana baslik altinda ele alindigi ve bu basliklardan birisinin de fen bilimlerine yénelik tutum oldugu
gorilebilir (bknz. Sekil 1, Olcme, Degerlendirme ve Sinav Hizmetleri Genel Mudiirliigii, 2016). Gercekten
de bu kavramsal ¢erceveye uygun olarak PISA‘da 6grencilerin fen bilimleri dersine yonelik tutumlari ile
fen okuryazarliklari arasinda istatistiksel olarak anlamh ve pozitif bir iliski bulunmustur (OECD, 2016).

Tirkiye’de okullar arasi fen okuryazarhg kapsaminda olglilen belirgin bir fen basari farki
bulunmaktadir (Dincer & Uysal, 2010; Suna vd., 2020). Ayrica 6grencilerin hem fen bilimlerine yoénelik
tutumlarinin fen basarilarina etkisi (Mao vd., 2021) hem de basari dizeyi farkli okullardaki 6grencilerin
fen bilimlerine yonelik tutumlarinin farkli diizeylerde oldugu dikkate alindiginda (Aypay vd., 2007; Sagir,
2012); fen bilimlerine yonelik tutumun degisiminin fen basari diizeyi farkli okullar icin ayri sekilde
incelemenin egitimciler icin daha aydinlatici sonuglar verecegi dislintilmektedir. Bu kapsamda yapilacak
calismalardan elde edilecek sonuglarin okullar arasi basari farkinin azaltilmasi ¢abalarina da katki
yapacagi ileri strilebilir.
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Tutum ve Fen Egitimi

Tutum; kisinin davraniglarini etkileyen bir inanglar dizisidir. inceoglu’na (2010) gére tutum, bireyin
cevresindeki herhangi bir olgu veya nesneye iliskin sahip oldugu tepki egilimini ifade eder. Bireylerin
cevrelerindeki herhangi bir olaya, duruma veya kisiye karsi olumlu ya da olumsuz tepki egilimlerinden
olusan tutumlar, uzun sireli bellekte saklanir. Bir bireyin tutumu; bilissel, duyussal ve davranissal olmak
lizere Ug bilesenden olusur. Bilissel bilesen; bireyin o olay, durum veya kisi hakkinda sahip oldugu her
tirlu bilgi, deneyim ve fikirlerden olusur. Duyussal bilesen ise bireyin o olay, durum veya kisi hakkinda
sahip oldugu duygular bitlnini kapsar. Son olarak davranissal bilesen, bireyin gozlemlenebilen
tepkilerini igerir. Tutumun bu Ui¢ 6gesi birbirleriyle etkilesim halindedir. Tutumun degismesi kolay
degildir ve zaman alir. Ancak bu Ug bilesenden herhangi bir bilesende degisiklik meydana gelirse diger
bilesenlerde de degisim gozlenebilir (inceoglu, 2010; Reid,2006).

Baglamlar ~_ Biceylenden

ghstermelen gercktinr.

Biraz fen ve teknoloji

bilgisi gerektiren Yeterlikler
kizisel, yerel'ulusal ve

kitresel sorunlar

- . * .
upegiy e ginfmias Ol bil 1 Bireylenin nasil etkilendifim gostenr.
=il ol agiklama, -
*Bilimsel sorgulama l
yontemi tasarlama ve
degerlendirme T ! ¥
" utumlar
* Verileri ve bulgulan Bilgi
bilimsel olarak
)"D"mlam Fen we teknoloji alamna kars:
ilgi posterilerek, cevresel Bilimsel bilginin temelini
sorunlann farkinda e olusturan  bashca pgerpekleri,
bilincinde olmay ve gerekli kavramlan ve aqklayo teorileri
yerlerde bilimsel sorgulama anlama. Boyle bir bilgi; hem
y@ntemlerini kullanmay! dogal dinyanin  hem de

teknolojik  eserlerin  bilgisini
(iperik bilgisij, bu tarz fikirlerin
nasi| uretildiginin bilgisini
[stregsel bilgi) wve bu sireglerin
altnda  yatan manbig  wve
bunlann kullanimenin
gerekgesini anlamay
[epistemik bilgi) igerir.

igeren fene yinelik tutum

Sekil 1. Fen Okuryazarhi§i Dederlendirme Cercevesinin Genel Ozellikleri (Olcme, Dederlendirme ve
Sinav Hizmetleri Genel Midlirliigii, 2016, s. 9)

iyi bir fen 6gretiminin 6grencilerin bilgi ve becerileri izerinde etkisinin olabilmesinin &n sartlarindan
birisi de 6grencilerin fen bilimlerine yonelik olumlu tutumlara sahip olmasidir. Nitekim 6grencilerin fen
bilimlerine yonelik tutumlari, fen bilimleri dersini 6grenmelerini etkiledigi kadar fen bilimleri dersinde
kazandiklari becerileri giinliik yasantilarina ne diizeyde aktardiklarini da etkilemektedir (Huyugiizel Cavas
& Cavas, 2014). Ogrencilerin fen bilimlerine ydnelik tutumlari onlarin derse hazir bulunusluk diizeyini
etkileyecegi icin olumsuz tutum sahibi olan 6grencilerin ders konularini 6grenmeleri zorlasacaktir (Dogru
& Kiyici, 2005). Nitekim Gevrek ve Seiberlich (2014) PISA 2006 verileri lzerine yaptiklari analiz
sonucunda; fen bilimlerinde kendi yeteneklerine giivenen ve gelecekte fenle ilgili kariyer yapmak isteyen
o6grencilerin daha yiliksek fen basarisina sahip olduklarini bulmuslardir. Ancak ortaokul c¢agindaki
o6grencilerin fen bilimlerinde 6n bilgilerinin yeterli diizeyde olmamasi ve bu dersin konularini anlamada
zorlanmalari, bu derse karsi olumlu tutum gelistirmelerini bir hayli giiclestirebilmektedir. Ogrencilerin bir
derse yonelik olumlu tutum gelistirebilmeleri igin o derste basari hazzi yasamalari da 6nemlidir.
Dolayisiyla 6grencilerin derse odaklanmalarini kolaylastiracak ve etkin katilimini saglayacak bir fen
egitimi ortaminin 6grencilere sunulmasi 6nem arz etmektedir. Nitekim Liou (2021), PISA 2015 verileri
izerine yapigl analizde arastirmaya sorgulamaya dayali fen egitiminin 6grencilerin fen bilimlerine yénelik
tutumunu olumlu etkiledigini bulmustur. Bu nedenle 0Ozellikle ilkogretim cagindan baslamak (zere
ogrencilere etkili bir fen egitimi sunulmali ve bu sekilde 6grencilerin bu derse karsi olumlu tutum
gelistirmeleri saglanmalidir. Ogrencilerin fen bilimlerine yénelik olumlu tutum gelistirmelerine yardimci
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olmak icin informal 6grenme ortamlarindan da yararlanilabilir. Gergekten de, Sentiirk ve Ozdemir (2014)
nispeten kisa bir zaman diliminde bilim merkezlerinde yapilandiriimis 6§renme faaliyetlerinde bulunan
ogrencilerin fen bilimlerine yonelik tutumlarinin olumlu yénde degistigini rapor etmislerdir.

Ogrencilerin fen bilimlerine yénelik tutumlar daha cok 6lgekler vasitasiyla 6lgiilmiistiir (Osborne vd.,
2003). Bu olgeklerin hazirlanma asamasindaki sorunlardan birisi de fen bilimlerinin hangi boyutlarinin
olgege dahil edilmesi gerektigiyle ilgilidir. Ramsden (1998) bu Olgeklerden elde edilen sonuglarin,
ogrencilerin fen bilimlerine yonelik tutum seviyelerini belirleme ve buna bagl olarak derslerde gerekli
tedbirleri alma acilarindan fen egitimcileri i¢in anlamh oldugunu belirtmistir. Dolayisiyla Ramsden’a
(1998) gore bu olgeklerdeki maddeler daha ¢ok 6gretmenlerin fen siniflarinda degistirebilecekleri
tutumlarla ilgili olmalidir. Bu noktalari goz 6énlinde bulunduran Kind ve dig. (2007), okul i¢inde ve disinda
olan fen bilimleri, fen bilimlerinin énemi, fen bilimleriyle ilgili benlik, fen bilimlerinde uygulama ve fen
bilimleriyle ilgili kariyer bilinci boyutlari olan bir oOlcek gelistirmislerdir. Arastirmacilar bu 0&lcegi,
ingiltere’de ortaokul &grencilerinin fen bilimlerine yénelik tutumlarinin sinif seviyelerine gore nasil
degistigini belirlemek icin kullanmislardir (6rn., Barmby vd., 2008). Bu calismada da farkh fen basari
dizeyinde olan okullarda farkli sinif seviyelerindeki 6grencilerin tutumlari karsilastirildigindan ve
arastirmadan ¢ikacak sonuglara dayali olarak 6grencilerin fen bilimlerine yonelik tutumlarinin sinif
ortaminda nasil gelistirilebilecegine dair fen egitimcilerine tavsiye verilmesi amaglandigindan Kind vd.
(2007)’nin gelistirdikleri 6lcek kullaniimistir.

Ogrencilerin Fen Basarisi, Sinif Diizeyi ve Cinsiyeti ile Fen Bilimlerine Yonelik Tutumlarinin iliskisi

Arastirmalar okul tlGrGnln, o6grencilerin fen basarisini etkileyen onemli bir faktor oldugunu
gostermektedir. Ornegin, Stemler (2001) farkh {lkelerdeki &grencilerin Ggilincii Uluslararasi Matematik
ve Fen Egilimleri Arastirmasi’ndaki (Trends in International Mathematics and Science Study [TIMSS])
performanslarini okul tiriine gore incelemis ve 0Ogrencilerin fen basarilari arasindaki farkin biylk
kisminin okul tirleri arasindaki farkla agiklandigini ifade etmistir. Benzer sekilde, Caliskan (2008) PISA
2006 verilerini 15 yas grubu 6grencilerinin fen basarilarinin 6grencilerin okul tiiriine gére nasil degistigi
acisindan incelemis ve 6grencilerin fen basarilarinin okul tiiriine gore degistigini rapor etmistir. PISA
2006 sonuglari degerlendirildiginde de Tirkiye’deki 6grencilerin fen okuryazarligl ortalama puanlarinin
okul tlirtine gore degistigi gbzlemlenmistir (Egitimi Arastirma ve Gelistirme Dairesi Baskanligi [EARGED],
2010). 2012 PISA verilerinin analizi sonucu, Ozbay da (2015) Tiirkiye’de dgrencilerin matematik, okuma
ve fen bilimleri performanslarinda degisik cografik bolgeler ve okul tirleri arasinda anlamh farkhliklar
oldugunu ve bu farkhliklardan en garpici olanin ise okul tiirinden kaynaklandigini bulmustur.

Ortaokul ve lise yillarinda cinsiyetler arasi olan ve bazi ilkelerde gozlemlenen bir fen basar farki
vardir (Adamuti-Trache & Sweet, 2013; OECD, 2016). Bu farkin olasi bir nedeni de o Ulkelerdeki sosyal
norm ve kiltdrel iklimin kiz ve erkeklerin tutum ve davranislari izerinde degisik etkiler yapabilmesidir
(Adamuti-Trache & Sweet, 2013; Koballa & Glynn, 2007). Turkiye'de ise ortaokul diizeyinde, cinsiyetin
fen basarisi lzerine etkisinin oldugunu ve bu etkinin kizlar lehine oldugunu rapor eden ¢alismalar
mevcuttur (Orn., Acar, 2020; Bursal, 2013; Bursal vd., 2015; Disikitli, 2011; EARGED, 2009). Yerel
diizeyde yapilan bazi arastirmalarda ise cinsiyetin fen basarisinda herhangi bir etkiye sahip olmadigi
belirtilmistir (Orn., Hanci, 2015; Karaca, 2018; Metin, 2013). Benzer sekilde, PISA 2003’te fen bilimleri
alanindaki performans agisindan kiz ve erkekler arasinda sistematik bir fark bulunmamistir (EARGED,
2005). PISA 2006 ve 2012'de ise kiz 6grencilerin erkek 6grencilerden daha yiiksek fen okuryazarligi puan
ortalamasina sahip oldugu belirtilmistir (EARGED, 2010; Yenilik ve Egitim Teknolojileri Genel MudurlGg,
2013). Diger taraftan TIMSS 2007’'de Tirkiye'deki 8. siniflarda kizlarin fen basari puani ortalamasi 457
iken erkeklerin 452 olarak bulunmustur. Ancak cinsiyete dayal bu basari farki istatistiksel olarak anlamh
degildir (EARGED, 2011).

Osborne vd. (2003) inceledikleri arastirmalarin sonuglarinin, 6zellikle Anglosakson ulkelerde erkek
o6grencilerin kiz 6grencilere gore daha yliksek fen bilimlerine yonelik tutuma sahip olduklari noktasinda
birlestiklerini belirtmislerdir. Tulrkiye’de ise cinsiyetler arasi fen bilimlerine yonelik tutum farkinin kiz
ogrenciler lehine oldugu bulunmustur (Disikitli, 2011). Bahsedilen c¢alismalarin sonuglari baglaminda
Turkiye’de erkek ogrencilerin fen basarilarini artirmak icin fen bilimlerine yonelik olumlu tutum
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gelistirmelerine yardimci olmak gerektigi séylenebilir. Nitekim 6grenci, olumlu tutuma sahip oldugu
derse karsi daha fazla basarma istegi tasimakta ve bu durum da 6grencinin derse hazir bulunuslugunu
olumlu etkilemektedir. Bu tip bir 6grenci dersi ilgiyle takip edecegi igin derste daha basarili olacaktir. Bu
sonug da yine 6grencinin o derse yonelik olumlu tutum gelistirmesine yardim edecektir (Disikitli, 2011).

Fen basari puanlar ile sinif dizeyi arasinda bir iliski oldugu ve sinif seviyesi yikseldikge Tirk
ogrencilerin fen bilimleri dersindeki basarilarinin distigi ve fen bilimlerine yonelik istenmeyen
tutumlarinin ise arttigi tespit edilmistir (Akpinar vd., 2009; Bursal, 2013). Benzer sekilde 6grencilerin sinif
seviyesi yiikseldikce, fen bilimleri dersine yonelik ilgilerinin ve olumlu tutumlarinin azaldigi bulunmustur
(Cavas, 2011; Sagir, 2012). Bu istenmeyen duruma, sinif seviyesi ilerledikge ders mifredatinin daha fazla
soyut hale gelmesi, etkili olmayan fen Ogretim tekniklerinin kullanimi, 6grenme ortaminin 6grenci
katimindan ¢ok onlarin performansini tesvik etmesi gibi faktorlerin sebep olabilecegi belirtilmistir
(Akpinar vd., 2009; Cavas, 2011; Disikitli, 2011). Diger taraftan Acar (2020), 6grencilerin fen basarisinin
degisimini basari diizeyi farkli olan okullarda ayri ayri incelemis ve yiiksek fen basarisina sahip okullarda
ogrencilerin fen basarilarinin 5. siniftan 6. ve 8. sinifa dogru ilerlediklerinde; disik basariya sahip
okullardaki 6grencilerin fen basarilarinin ise 5. siniftan 6. sinifa gectiklerinde diistiglini belirtmistir.

Problem Durumu

Literatlirde sinif seviyesi yikseldikge 6grencilerin fen bilimlerine yonelik olumlu tutumlarinin
azaldigini, fen basarilarinin distigiand, kiz 6grencilerin erkek akranlarina goére daha olumlu fen
bilimlerine yonelik tutuma ve basariya sahip olduklarini rapor eden galismalar vardir. Ornegin Cavas
(2011) 6. sinif 6grencilerinin 7. sinif 6grencilerine gére fen bilimlerine yénelik daha olumlu tutuma sahip
olduklarini bulmustur. Bursal (2013) ortaokul yillarinda sinif seviyesi yikseldikce 6grencilerin fen
basarisinin azaldigini ve kizlar lehine olan fen basari farkinin da arttigini belirtmistir. Yilmaz ve dig. (2004)
ortaokulda ileri siniflardaki kiz 6grencilerin erkek akranlarina gére gevre konularina karsi daha olumlu
tutuma sahip olduklarini belirtmislerdir.

Uluslararasi 6grenci degerlendirme programlarinin sonuglari, Tirkiye’de okullar arasi fen
okuryazarligl baglaminda basari farkinin yiiksek oldugunu ortaya koymaktadir (6rn., Yildirim vd., 2017).
Fen bilimlerine yonelik tutumun sinif seviyesi ve cinsiyetle olan iliskisini inceleyen arastirmalar olmasina
ragmen arastirmalarin ¢ogu Tirkiye’de mevcut olan okullar arasi basari farkini gbéz 6ninde
bulundurmamislardir. Okullar arasi bu basar farkini dikkate alan Sagir (2012), 6grencilerin fen
bilimlerine yonelik tutumunu basari dizeyi farkli okul tirlerinde incelemistir. Ancak bu calismada
ogrencilerin fen bilimlerine yonelik tutumu basari dizeyi farkli okullar arasinda karsilastirilmasina
ragmen; bu okul turlerinde sinif ve cinsiyet diizeyindeki tutum farkinin nasil degistigini incelememistir.
Diger taraftan Bursal ve dig. (2015) 6grencilerin fen bilimlerine yonelik tutumlarindan ziyade fen
basarilarinin degisimini diisik SES’e sahip ailelerin cocuklarinin devam ettigi ortaokullardaki farkli sinif
seviyelerinde incelemisler ve bu okullarda sinif seviyesi yikseldik¢e kiz 6grencilerle erkek 6grenciler
arasindaki fen basari farkinin arttigini ortaya koymuslardir.

Farkh fen basari dizeyine sahip okullardaki 6grenciler, Ustbilissel beceriler ve epistemik bilis gibi
bilissel 0Ozelliklerinin yaninda fen bilimlerine yoénelik tutumun da oldugu bazi duyussal 6zellikleri
acisindan da farklilk géstermektedir (Aypay vd., 2007; Sagir, 2012). Bu agidan fen bilimlerine yonelik
tutumun sinif seviyesine bagl degisiminin ve tutumun cinsiyetle olan iliskisinin fen basari dizeyi farkli
okullardaki o6rintilerinin farkli olacagl tahmin edilmektedir. Fen basari dizeyi farkl okullarda, fen
bilimlerine yonelik tutumun sinif diizeyi ve cinsiyetle olan iliskisi daha acgik bir sekilde ortaya
konulabilirse bu okul tiirlerine yonelik gerekli tedbirler daha net belirlenebilir. Fen basarisi ile fen
bilimlerine yonelik tutumlarin iliskisi dustnildiginde, alinacak bu tedbirlerin okullar arasi gézlemlenen
basari farkinin azalmasina da yardimci olacagi distiniilmektedir. Bu arastirmada literatiirde s6zii gegen
acigl kapatmak amaglanmistir. Bu amag dogrultusunda asagidaki arastirma sorusuna cevap aranmistir:

Cinsiyet ve sinif diizeyinin fen basarisi disiik okullarda (FEBDO) ve fen basarisi yiiksek okullarda
(FEBYO) 6grenim goren ortaokul 6grencilerinin fen bilimlerine yonelik tutumlari Gzerine etkisi var midir?
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Yontem
Arastirmanin Modeli

Bu aragtirmada FEBDO ve FEBYO’da 6grenim goren degisik sinif seviyesindeki ortaokul 6grencilerinin
fen bilimlerine yonelik tutumlar ayni zaman diliminde Ol¢uldigi icin tarama modellerinin altinda
incelenen kesitsel arastirma deseni kullanilmistir (Wiersma, 1991). Bagimsiz degiskenler olan cinsiyet ve
sinif dizeyinin bagimli degisken olan fen bilimlerine yonelik tutumlar Gizerine etkisi incelenmistir.

Arastirmanin Orneklemi

Arastirma evrenini Tirkiye’de bulunan FEBDO ve FEBYO’da Ogrenim goren ortaokul 6grencileri
olusturmaktadir. Veri toplama sirecinin saglikli yiritilebilmesi igin arastirmanin ikinci yazarinin fen
bilimleri 6gretmeni olarak gorev yaptig Kastamonu’da yiiritilmesine karar verilmistir. Arastirma amaci
dogrultusunda farkli fen basari diizeyine sahip okullar secildigi icin, arastirmanin 6rnekleminin se¢ciminde
amagsal ornekleme yontemi altinda incelenen maksimum ¢esitlilik 6rnekleme yonteminden
yararlanilmistir. Bu érnekleme tiiriinde problemle ilgili olarak kendi iclerinde benzesik farkh durumlar
belirlenir ve calisma bu durumlar {izerinde yapilir (Biyiikéztiirk vd., 2008). Kastamonu il Milli Egitim
Midurliginde calisan vyetkililerin okullarin  geg¢mis vyillarda vyapilan Liselere Gegis Sinavi’ndaki
performanslarina dayanarak verdikleri bilgilere gore ve arastirmaya istekli okul yonetimleri de dikkate
alinarak FEBYO’yu temsilen bir, FEBDO’yu temsilen ise iki ortaokul Kastamonu’nun Merkez ilgesi
ortaokullarindan secilmistir. FEBYO icin secilen okulun 6grenci sayisinin fazla olmasi ve FEBDO igin
secilen okullarin 6grenci sayisinin az olmasi sebebiyle FEBYQO’dan bir FEBDO’dan ise iki okul secilmesine
karar verilmistir. FEBDO'yu temsilen secilen iki ortaokulun Kastamonu’nun gecekondulasma seviyesinin
ylksek oldugu bir bolgesinde bulundugu belirlenmistir. Ayrica 6grencilerin ailelerinin sosyo-ekonomik
statllerini (SES) belirleyebilmek igin ebeveyn egitim durumu ve eve gelen aylik gelir bilgilerini 6lgen Ug
tane madde Fen Bilimlerine Yénelik Tutum Olgegi'ne eklenmistir. Bu sekilde olusturulan toplam SES
puanlar Uzerine yapilan tek yonli varyans analizi (ANOVA) sonucu, FEBYO ve FEBDO’da okuyan
ogrencilerin SES puanlarinin birbirinden farkh oldugunu ortaya koymustur (Xresvo=9.50, Xreano=7.35, Fi,
582)=205.03; p< .001). Basari diizeyi agisindan okul se¢iminin dogrulugunu sinamak icin her bir sinif diizeyi
icin 6grencilerin fen bilimleri dersi donem sonu notlari izerine ANOVA uygulanmistir. Bu analizlerin
sonuglarina gére FEBYO’da okuyan 6grencilerin donem sonu notlari 5. sinifta ( Xresv0=85.25 , Xrespo =
69.36, F(1, 134=37.96; p< .001), 6. sinifta (Xreavo = 80.93, Xrespo = 66.84, F(1, 133=21.03; p< .001), 7. sinifta
(Xrepv0=82.07, Xrespo=76.17, F(1, 185=5.98; p< .05) ve 8. sinifta (Xresvo = 85.94, Xresoo = 71.14, Fi,
124)=24.10; p< .001) FEBDO’da okuyan akranlarina gore daha yuksektir.

Arastirmanin 6rneklemi, 2019-2020 egitim-6gretim yili 1. doneminde (g ortaokulda 6grenim goéren
toplam 584 6grenciden olusmaktadir. Bu 6grencilerin FEBDO ve FEBYO’da cinsiyet ve sinif diizeylerine
gore dagilimi Tablo 1 ve Tablo 2’de verilmistir. Tablo 1 ve 2’den de gorilecegi gibi FEBDO’da toplam 282
FEBYO’da ise 302 6grenci vardir. Bu verilere dayanarak her iki okul tiirinde yaklasik esit sayida 6grenci
oldugu soylenebilir. Diger taraftan, sinif seviyeleri agisindan da 7. sinif hari¢ benzer bir cikarim yapilabilir.
7. sinif diizeyinde FEBYO’da 114 &grenci varken; FEBDO’da 73 06grenci vardir. FEBYO’da bu sinif
diizeyinde Ogrenci sayisinin fazla olmasi, genel 6grenci sayisi icinde 7. sinif 6grencilerinin yuzdelik
diliminin bu okul tiiriinde diger siniflara gore fazla ¢cikmasina sebep olmustur. Diger taraftan FEBDO’da
o6grencilerin sinif seviyelerine gore yaklasik esit dagildig1 séylenebilir. Son olarak bu tablolara dayanarak
her iki okul tirinde de bitin sinif seviyeleri igin cinsiyetlere gére dagilimin ¢ok farkli olmadigl
soylenebilir.
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Tablo 1.
FEBDO’da Ogrenim géren Odrencilerin Sinif Diizeylerine ve Cinsiyete gére Dagilimlari
Sinif Seviyesi Kiz Erkek Toplam Yiizdelik (%)
5. Sinif 43 31 74 26.24
6. Sinif 41 26 67 23.76
7. Sinif 42 31 73 25.89
8. Sinif 38 30 68 24.11
Toplam 164 118 282 100
Tablo 2.
FEBYO’da Ogrenim géren Ogrencilerin Sinif Diizeylerine ve Cinsiyete gére Dadilimlari
Sinif Seviyesi Kiz Erkek Toplam Yizdelik (%)
5. Sinif 31 31 62 20.53
6. Sinif 35 33 68 22.52
7. Sinif 63 51 114 37.75
8. Sinif 28 30 58 19.20
Toplam 157 145 302 100

Arastirma Etigiyle ilgili Stiregler

Arastirmaya baglamadan &nce arastirma 6nerisi Kocaeli Universitesi Etik Kuruluna sunulmus ve bu
Kurul 25.09.2019 tarih ve E.72572 sayili karari ile arastirmanin uygulanmasinin bilimsel arastirma ve
yayin etigi acgisindan sorun teskil etmeyecegini beyan etmistir. Daha sonra arastirmanin yirutilecegi
okullarin mudurleri ve fen bilimleri 6gretmenleriyle iletisime gecilmistir. Bu mudir ve 6gretmenlerle
yapilan toplantilarda arastirmaya Ogrenciler tarafindan katiimin gondllilik esasina dayali olarak
yapilacagi vurgulanmistir. Bu okullardaki 6grencilere arastirmanin amacini ve arastirmada kisisel verilerin
korunacagini agiklayan bilgilendirme formu dagitilmistir. Ayrica arastirmaya katilmak isteyen 6grencilerin
velilerinden veli onam formu alinmstir.

Veri Toplama Araci

Arastirmada, veri toplama araci olarak orijinali 37 maddeden olusan, Kind vd. (2007) tarafindan
gelistirilen sonra Kind ve Barmby tarafindan (2010) revize edilerek 29 maddeye disurilen Fen
Bilimlerine Yonelik Tutum Olcegi kullanilmistir. Bu 8lcekteki 29 maddeden 24 tanesi olumlu tutumlar
acisindan pozitif, bes tanesi ise negatif anlam icermektedir. Bu 6lgek, Acar (2019) tarafindan Tirkceye
adapte edilmistir. Acar (2019) 8. sinif 6grencilerinin 6lcege verdikleri cevaplar tzerine agimlayici faktor
analizi uygulamis ve bes faktor belirlemistir. Acar (2019)"in belirledigi faktérlerin Cronbach a cinsinden ig
tutarhhk katsayilari fen bilimlerinin nemi alt boyutu (Cronbach a = .69) hari¢ .70’in izerinde g¢ikmistir.
Benzer sekilde Acar ve Celik (2019), 6lgegi 6. sinif 6grencilerine uygulamis ve agimlayici faktor analizi
sonucunu doért faktér bulmustur. Bu ¢alismada, fen bilimlerinin 6nemi hari¢ (Cronbach a = .55) diger
faktorlerin ic tutarlilk katsayilari .70’in Gizerinde ¢ikmistir. Once yapilmis arastirmalara uygun olarak bu
calismada da olumsuz anlam iceren bes madde ters kodlanmustir. ilk &nce dgrencilerin 8lcekteki tim
maddelere verdikleri cevaplar lzerine agimlayici faktor analizi uygulanmistir. Bu analiz sonucuna gore
6lgek altinda dort faktor belirlenmistir. Bulunan bu dért faktorli yapinin gecerligi, LISREL 8.7 programi
kullanilarak dogrulayici faktér analiziyle sinanmistir. Bu analiz sonucu kabul edilebilir diizeyde fit indisleri
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elde edilmistir: X2/df = 2.91, RMSEA = .06, GFI = .89, SRMR = .05, AGFI = .86. llgili literatiire dayanarak
elde edilen faktorler; okul igindeki fen, okul disindaki fen, fenle ilgili benlik ve fen bilimlerinin 6nemi
olarak adlandiriimistir. Her bir faktore yliklenen 6rnek maddeler Tablo 3’te gosterilmistir. Bu faktorlerin
Cronbach Alfa i¢ tutarhhk katsayilar sirasiyla .87, .87, .74, ve .51 olarak bulunmustur. Fen bilimlerinin
onemi faktoriiniin Cronbach Alfa i¢ tutarhilik katsayisi, sosyal bilimlerde kabul edilen kritik Cronbach Alfa
ic tutarhhk katsayisi olan .70’den disik c¢ikmistir. Bu ¢alismada fen bilimlerinin 6nemi faktériine
yiklenen dért madde bulunmustur ve ilgili maddelerin hepsi Kind ve Barmby’nin (2010) de belirledigi fen
bilimlerinin 6nemi faktoriine ylklenen maddelerle aynidir. Ayrica 6lgegin orijinal versiyonunu gelistiren
Kind ve dig. (2007) agimlayici faktor ve glvenirlik analizleri sonucu fen bilimlerinin 6nemi alt boyutuna
yuklenen maddelerin faktor yuku degerlerinin nispeten disiuk ve i¢ tutarhlik katsayisinin da diger
faktoérlerinkine gore daha disik oldugunu belirtmislerdir. Buna ragmen bu galismada bulunan nispeten
disuk i¢ tutarlilik katsayisi, 6lgegin farkh sinif seviyelerine uygulanmasindan kaynaklaniyor olabilir. Daha
acik bir ifadeyle, 6lcegin ortaokullarda dislk sinif seviyelerine de uygulanmis olmasi bu faktoriin i
tutarlilik katsayisini bu calismada diisirmis olabilir. Ozellikle 5. sinif ve 6. siniflardaki 6grencilerin
duyussal gelisimlerinde fen bilimlerinin 6nemi faktéri g¢ok tutarli yapilandiriimis olmayabilir ve bu
faktoriin yapilandiriimasi daha fazla zaman isteyebilir. Bu agiklamayi destekler sekilde, Acar ve Celik
(2019) 6. sinif 6grencileriyle yaptiklari gaismada bu faktoriin Cronbach Alfa i¢ tutarlihk katsayisini .55;
Acar (2019) ise 8. sinif 6grencileriyle yaptigi calismada .69 olarak bulmustur.

Tablo 3.

Fen Bilimlerine Yénelik Tutum Olgedindeki Alt Boyutlara Yiiklenen Ornek Maddeler

Faktor Ad Ornek Maddeler

Okul icindeki Fen Fen derslerinde ilging seyler 6greniriz.
Okuldayken daha fazla fenle ugrasmak istiyorum.

Okul Disindaki Fen Fen bilimleri mizelerine gitmekten hoslanirim.
Okul diginda fen bilimleriyle ilgili aktiviteler
yapmak istiyorum.

Fenle ilgili Benlik Fen dersi sikicidir.*
Fen dersini cabuk 6grenirim.

Fen Bilimlerinin Onemi Fen ve teknoloji daha rahat ve kolay yasamamizi
saglar.

Fen bilimlerinin  sagladigi  faydalar  zararl
etkilerinden daha fazladir.

* Bu madde ters kodlanmistir.
Verilerin Analizi

Sinif seviyesinin fen bilimlerine yonelik tutumun alt boyutlari Gzerine etkisini arastirabilmek icin ¢ok
yonli varyans analizi (MANOVA) uygulanmistir. Bu analiz icin 6nemli varsayimlardan bagimh
degiskenlerin normal dagilimi ve varyanslarinin homojen olmasi varsayimlari incelenmistir. Normallik
varsayimi i¢in garpiklik ve basiklik degerlerine bakilmistir. Hem FEBDO’da hem FEBYO’da butiin sinif
seviyeleri ve bagiml degiskenler icin bu degerlerin normalligin saglanmasi igin kritik degerler olan -2 ile
+2 arasinda oldugu gozlemlenmistir (West vd., 1995). Dolayisiyla bu goézlemlerden normallik
varsayiminin tutum alt boyutlarinin hepsi icin bitiin sinif seviyelerinde ihlal edilmedigi sonucu
cikarilmistir. Diger taraftan Levene testi sonucu, FEBYO’da 5., 6., 7. ve 8. sinif 6grencilerinin okul icindeki
fen (F(3, 298) = 1.12, p > .05), okul disindaki fen (F(3, 298) = 0.92, p > .05), fenle ilgili benlik (F(3, 298) =
0.58, p > .05) ve fen bilimlerinin 6nemi (F(3, 298) = 2.40, p > .05) alt boyutlarindaki varyanslarinin esit
oldugu bulunmustur. Benzer sekilde Levene testi sonucu, FEBDO'da sinif seviyeleri icin okul disindaki fen
ve fen bilimlerinin 6nemi alt boyutlarinda bu varsayimin sagladigini gostermistir (sirasiyla F(3, 278) =
1.24, p > .05; F(3, 278) = 1.07; p > .05). Ancak Levene testi sonucu bu varsayimin okul igindeki fen ve
fenle ilgili benlik alt boyutlari icin karsilanmadigini géstermistir (sirasiyla F(3, 278) = 4.31, p < .05; F(3,
278) = 3.60; p < .05). Kovaryanslarin esitligi varsayimini kontrol icin Box’in M testi kullaniimistir. Bu testin
sonugclari FEBYO icin bu varsayimin saglandigini (F(10, 298560,66) = 1.68, p > .05) ancak FEBDO igin
saglanmadigini (F(10, 424127,12) = 2.51, p < .05) gostermistir. Her ne kadar FEBDO i¢in hem Box'in M
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testi kovaryans esitliginin saglanmadigini hem de Levene testi varyanslarin esitliginin okul icindeki fen ve
fenle ilgili benlik alt boyutlari igin ihlal edildigini gosterse de F testinin 6zellikle gruplarda esit 6rnekleme
yaklasildigi arastirmalarda varyanslarin esitligi varsayiminin ihlaline karsi dayanikh oldugu vurgulanmistir
(Olson, 1974). Tablo 1’den de goriilecegi gibi FEBDO’daki farkli sinif seviyelerinde de yaklasik olarak esit
sayida 6grenci bulunmaktadir.

Cinsiyetin fen bilimlerine yonelik tutumun alt boyutlari Gzerine etkisini arastirabilmek icin MANOVA
uygulanmistir. Bu analiz igin yine normallik ve varyanslarin homojenligi varsayimlarina bakilmistir. Hem
FEBDO hem de FEBYO'’da iki cinsiyet igin bagimli degiskenlerin dagiliminin garpiklik ve basiklik degerleri,
kritik aralik olan -2 ile +2 araliginda gézlemlenmistir. Dolayisiyla bu varsayimin ihlal edilmedigi sonucuna
varilmistir. Levene testi sonuglar;; FEBDO’da varyanslarin homojenligi varsayiminin okul disindaki fen
(F(1, 280) = 0.67, p > .05), fenle ilgili benlik (F(1, 280) = 0.51, p > .05) ve fen bilimlerinin 6nemi alt
boyutlarinda (F(1, 280) = 2.24, p > .05) saglandigini ancak okul icindeki fen alt boyutunda ise
saglanmadigini gostermistir (F(1, 280) = 5.06, p < .05). Diger taraftan Levene testi sonucu FEBYO’da
varyanslarin homojenligi varsayiminin okul igcindeki fen (F(1, 300) = 0.66, p > .05), okul disindaki fen (F(1,
300) = 3.27, p > .05) ve fen bilimlerinin 6nemi (F(1, 300) = 1.39, p > .05) alt boyutlarinda saglandigini
ama fenle ilgili benlik alt boyutunda (F(1, 300) = 4.10, p < .05) saglanmadigini g&stermistir.
Kovaryanslarin esitligi varsayimini kontrol etmek igin Box’in M testi kullaniimistir. Bu testin sonuglarina
gbére hem FEBDO igin (F(10, 298560,66) = 1.68, p > .05) hem de FEBYO i¢in (F(10, 424127,12) = 1.79, p >
.05) bu varsayim saglanmistir. Ozetle, varyanslarin homojenligi varsayiminin hem FEBDO hem de FEBYO
icin sadece bir alt boyut icin saglanmamis oldugu ama kovaryanslarin esitligi varsayiminin her iki okul
tlrd icin de saglandigi gozlemlenmistir. F testinin varyanslarin homojenligi varsayiminin ihlaline karsi ve
bu arastirmada kullanilan Wilks’in A test istatistiginin homojenlikten sapmalara karsi dayanikliligi (Olson,
1974) goz 6niinde bulunduruldugunda, cinsiyetin tutum 6lgeginin alt boyutlarina etkisini incelemek igin
MANOVA uygulanmasinin sakincali olmadigi kanaatine variimigtir.

Bulgular
FEBDO’ya Ait Bulgular

Sinif diizeyinin fen bilimlerine yonelik tutumlar lzerine etkisi: FEBDO’da farkli sinif seviyelerindeki
dgrencilerin Fen Bilimlerine Yénelik Tutum Olgegi’nin alt boyutlarindan aldiklari puanlarin ortalamalari
ve standart sapmalari Tablo 4’te gériilebilir. Ogrencilerin Fen Bilimlerine Yénelik Tutum Olgegi’nin alt
boyutlarindan aldiklari puanlarin sinif seviyesine gére degisip degismedigini incelemek icin MANOVA
uygulanmistir. Bu analizde sinif seviyesi bagimsiz degisken, alt boyut puanlari ise bagimli degiskenlerdir.
MANOVA sonucuna goére oOgrencilerin tutum oOlgeginin alt boyutlarindan aldiklari puanlar sinif
seviyelerine gore degismistir (Wilks’in A’si kullanildi, F(12, 727.87=2.65, p< .01). Tablo 5’ten de goriilecegi
lzere, takip ANOVA sonuclar ise sadece okul disindaki fen alt boyutunun sinif seviyesine gore
istatistiksel olarak anlamli bir sekilde degistigini ortaya koymustur (F, 278)=3.54, p< .05). Diger taraftan;
okul icindeki fen (F@, 278=1.75, p> .05), fenle ilgili benlik (F, 278=2.64, p> .05) ve fen bilimlerinin 6nemi
(F3, 278)=1.36, p> .05) alt boyutlarinda sinif seviyesine gore anlamli bir degisim gozlemlenmemistir. Okul
disindaki fen alt boyutunun hangi sinif seviyeleri arasinda anlamli olarak degistigini tespit edebilmek igin
coklu karsilastirmalar yapilmistir. Bunun igin deneysel alfa degerini diizeltmek amaciyla Bonferroni ¢oklu
karsilastirma yontemi kullanilmistir. Sonuglar, sadece 6. siniftaki 6grencilerin okul disi fen alt
boyutundan aldiklari puanlarin (X = 25.28) 8. sinif dgrencilerinden (X = 23.04) daha yiiksek oldugunu
gostermistir (p< .05). Diger karsilastirmalar istatistiksel olarak anlamli bir sonug vermemislerdir.

Cinsiyetin fen bilimlerine yonelik tutumlar lizerine etkisi: Cinsiyetin tutum alt boyut puanlarina
etkisini inceleyebilmek igin her bir sinif seviyesi icin cinsiyetin bagimsiz degisken, tutum alt boyut
puanlarinin ise bagimh degisken oldugu MANOVA uygulanmistir. MANOVA sonuglari, 5. sinif (F4,69)=0.10,
p> .05), 6. sinif (Fu, 62=0.96, p> .05), 7. sinif (F(4, 68=0.27, p> .05) ve 8. sinifta (F4, 63=1.07, p> .05)
cinsiyetin bagimh degiskenler lzerine etkisinin olmadigini gostermistir.
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Tablo 4.
Farkli Okul ve Sinif Seviyelerinde olan Odrencilerin Fen Bilimlerine Yénelik Tutum Olgedinin Alt
Boyutlarindan elde ettikleri Ortalamalar ve Standart Sapmalar

Okul Tiirii Sinif Okul icindeki Fen  Okul Disindaki Fenle ilgili Fen
Seviyesi Fen Benlik Bilimlerinin
Onemi
X sS X sS X sS X sS
5 23.07 4.17 25.11 4.49 9.31 2.05 6.31 1.47
6 24.16 3.29 25.28 4.39 9.32 1.49 6.68 1.31
FEBDO 7 22.83 3.43 23.61 5.19 8.67 1.71 6.63 1.36
8 22.89 4,57 23.04 5.48 8.70 2.13 6.69 1.16
5 22.04 4.48 21.81 6.09 9.77 2.20 6.57 1.52
6 22.87 4.84 24.23 6.28 9.66 1.99 6.94 1.19
FEBYO 7 22.16 5.26 23.49 5.63 9.75 2.08 6.93 1.32
8 22.34 4,52 26.23 5.24 10.08 1.84 6.75 1.06
Tablo 5.

Sinif Diizeyi icin MANOVA ve Takip ANOVA Sonuglari

Takip ANOVA’lari

Okul Faktor MANOVA Okul igindeki Okul Fenle ilgili Fen
Tiiru (Wilks A Fen Disindaki Fen Benlik Bllg:le;:r.\m
kullanildi) em
F P F p F p F p F p

FEBDO Sinif 2.65 .002 1.75 .156 3.54 .015 2.64 .051 1.36 .256
Seviyesi

FEBYO Sinif 3.20 .000 0.49 .756 6.03 .001 0.51 .679 1.35 257
Seviyesi

FEBYO’ya Ait Bulgular

Sinif diizeyinin fen bilimlerine yodnelik tutumlar {lizerine etkisi: Sinif seviyesinin FEBYO’daki
o6grencilerin tutum o6lgeginin alt boyutlarindan aldiklari puanlarin Gzerine etkisini inceleyebilmek igin
MANOVA uygulanmistir. MANOVA sonucu, sinif seviyesinin bagimli degiskenler (zerine etkisinin
oldugunu gostermistir (Wilks’'in A’si kullanildi, F12, 780.788)=3.20, p< .001). Takip ANOVA sonuglari, sinif
seviyesinin sadece okul disindaki fen puanlarinin lizerine etkisinin oldugunu (F, 208)=6.03, p< .01) ancak
okul icindeki fen (F, 208)=0.49, p> .05), fenle ilgili benlik (F(3, 298)=0.51, p> .05) ve fen bilimlerinin 6nemi
(F@3, 2908)=1.35, p> .05) puanlarinin Gzerine etkisinin olmadigini géstermistir (bknz. Tablo 5). Bonferroni
diizeltme yonteminin kullanildigi ¢oklu karsilastirmalarin sonuglari ise 8. sinif 6grencilerinin okul
disindaki fen puanlarinin (X = 26.23) hem 7. sinif (X = 23.49, p< .05) hem de 5. sinif (X = 21.81, p< .001)
o6grencilerininkinden daha yiliksek oldugunu gostermistir. Diger karsilastirmalar ise istatistiksel olarak
anlamli bir sonug vermemistir.

Cinsiyetin fen bilimlerine yo6nelik tutumlar iizerine etkisi: Cinsiyet degiskeninin fen bilimlerine
yonelik tutumun alt boyut puanlari izerine etkisini inceleyebilmek icin her bir sinif seviyesi icin MANOVA
uygulanmistir. Sonuglar, cinsiyetin 5. sinifta (Wilks’in A’si kullanildi, Fa, 57=5.37, p< .01), 6. sinifta (F@,
63)=3.31, p<.05) ve 7. sinifta (F(4, 109=4.40, p< .01) bagimli degiskenler lzerine etkisinin oldugunu ancak 8.
sinifta olmadigini (Fs,53)=0.93, p> .05) ortaya koymustur. Takip ANOVA sonuglari, cinsiyetin 5. sinifta okul
icindeki fen (F1, 60=6.39, p< .05) ve okul disindaki fen puanlari (F(1, 60)=18.41, p< .001) Uzerine etkisinin
oldugunu gostermistir. Tablo 6’dan da gortlecegi gibi cinsiyetin etkisi bu degiskenler icin kizlar lehinedir.
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Diger taraftan takip ANOVA sonuglari, 5. sinifta cinsiyetin fenle ilgili benlik (F(1, 60=1.80, p> .05) ve fen
bilimlerinin 6nemi puanlari (F(1, 60)=0.28, p> .05) Uzerine etkisinin olmadigini géstermistir. 6. sinif icin
takip ANOVA sonuglari, cinsiyet degiskeninin okul igindeki fen (F(1,66=7.80, p< .01), okul disindaki fen (Fq,
66)=10.29, p< .01), fenle ilgili benlik (F1, 65)=10.40, p< .01) ve fen bilimlerinin 6nemi (F(, e6=4.21, p< .05)
puanlarinin hepsinin Uzerine etkisinin oldugunu gostermistir. Tablo 6’da gorilecegi gibi bitin bu alt
boyutlarda fark kizlar lehinedir. Son olarak 7. sinif igin yapilan takip ANOVA sonuglari cinsiyetin sadece
okul disindaki fen puanlar Gzerine etkisinin oldugunu gostermistir (F(, 112=7.13, p< .01). Tablo 6’da
gorilecegi gibi bu fark yine kizlar lehinedir. Diger taraftan sonuglar 7. sinifta cinsiyetin 6grencilerin okul
icindeki fen (F(, 112=0.90, p> .05), fenle ilgili benlik (F(1, 112)=3.83, p> .05) ve fen bilimlerinin 6nemi (F,
112)=0.78, p> .05) alt boyutlarindan aldiklari puanlar tizerine etkisinin olmadigini géstermistir.

Tablo 6.
Erkek ve Kiz Ogrencilerin Farkli Okul Tiir ve Sinif Seviyelerinde Fen Bilimlerine Yénelik Tutum Olgeginin Alt
Boyutlarindan elde ettikleri Ortalamalar ve Standart Sapmalar

Okul Tiirii Sinif Cinsiyet  Okul igindeki Okul Fenle ilgili Fen
Seviyesi Fen Disindaki Fen Benlik Bilimlerinin
Onemi
X sS X SS X sS X SS
5 Kiz 22.95 3.77 2498 4.32 9.32 2.03 6.24 1.41
Erkek 23.23  4.72 25.29 4.78 9.29 2.12 6.40 1.56
6 Kiz 2456 2.86 26.02 4.67 9.51 1.50 6.71 1.24
FEBDO Erkek 23.54 3.85 24.10 3.70 9.03 1.46 6.64 1.44
7 Kiz 23.08 2.74 2369 4.63 8.69 1.51 6.70 1.15
Erkek 2249 422 23.50 5.9 8.65 1.98 6.55 1.63
8 Kiz 23.02 4.45 23.42 5.08 8.48 2.07 6.65 1.17
Erkek 2272  4.79 22.56 6.00 8.99 2.21 6.73 1.15
5 Kiz 23.41 3.92 2474 4.72 10.14 1.90 6.67 1.39
Erkek 20.66 4.64 18.88 5.96 9.40 2.44 6.46 1.65
6 Kiz 2439 4.08 26.45 5.44 10.37 1.67 7.22 1.17
FEBYO Erkek 21.26 5.13 21.87 6.33 8.91 2.05 6.65 1.14
7 Kiz 2258 5,67 2472 540 10.08 1.94 6.83 1.21
Erkek 21.64 4.72 2197 5.58 9.33 2.18 7.05 1.45
8 Kiz 2277 441 26.74 5.29 9.96 1.92 6.86 0.98

Erkek 2194 466 2575 524 1019 178 6.64 1.14

Tartisma ve Sonug
Sinif Diizeyiyle ilgili Tartisma ve Sonuglar

Bu arastirmanin sonuglarina gére FEBDO’daki 6grencilerin sadece okul disindaki fen puanlarinin sinif
diizeyine gore anlaml olarak degistigi ve bu okul tiriinde 6. sinif 6grencilerinin okul disindaki fen
puanlarinin 8. sinif 6grencilerinkinden daha fazla oldugu bulunmustur. Diger taraftan FEBYO’daki
ogrencilerin de sadece okul disindaki fen puanlarinin sinif diizeyine gére anlamli olarak degistigi ve 8.
sinif 6grencilerinin okul disindaki fen puanlarinin 7. sinif ve 5. sinif 6grencilerinkinden daha fazla oldugu
belirlenmistir. Okul disindaki fen alt boyutuna yiklenen maddeler dikkatlice incelendiginde; yliksek
faktor yikiine sahip maddelerin 6grencilerin gelecekte fenle ilgili akademik galismalarda bulunma ve
meslek segcme egilimini ol¢tigu belirlenmistir.

Literatiirde fen bilimlerine yonelik tutumun farkl sinif seviyeleri arasinda nasil degistigini inceleyen
calismalar vardir (6rn., Barmby vd., 2008; Pell & Jarvis, 2001; Toma vd., 2019). Bu calismalarda sinif
seviyesi arttik¢ca 6grencilerin fen bilimlerine yonelik tutumunun azaldigi bulunmustur. Tirkiye’de yapilan
calismalarda da benzer sekilde sinif seviyesi arttikga 6grencilerin fen bilimlerine yonelik tutumunun
daha da olumsuzlastigi rapor edilmistir (6rn., Akpinar vd., 2009; Mihladiz vd., 2011; Senler & Sungur,
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2009). Ancak bu arastirmacilar, ortaokullarin benzer fen basari diizeyine sahip olduklari varsayimina
dayali olarak sonuglarini rapor etmislerdir.

Toma ve dig. (2019) o6grencilerin ailelerinin SES’nin 6grencilerin fen bilimlerine yonelik tutumlari
Gzerine etkisi oldugunu bulmustur. Benzer bir sonug¢ Greenfield (1996) tarafindan da bulunmustur.
Ayrica Turkiye'de okullar arasi fen basari farki bulunmaktadir (OECD, 2016). Bu sonuglara gore fen basari
diizeyi farkli okullarda okuyan 6grencilerin fen bilimlerine yonelik tutum diizeylerinin de farkh olmasi
beklenen bir durumdur (Aypay vd., 2007). Dolayisiyla bu arastirmada hem 06grenci ailelerinin SES’inin
hem de fen basarisinin birbirinden anlamli derecede farkli oldugu bulunan FEBDO ve FEBYO ortamlari
icin fen bilimlerine yonelik tutumlari incelemenin daha anlamli sonuglar verecegi varsayilmistir.
Gergekten de bu galismada fen bilimlerine yonelik tutumun sinif diizeyine gére degisimi ve cinsiyetin
tutum Gzerine etkisi FEBDO ve FEBYOQ'da farkli sonuglar vermistir. Bu bakimdan bu g¢alismanin literatiirde
bulunan 6nemli bir a¢ig1 kapattigina inanilmaktadir.

ilgili literatiiriin sonuclari dahilinde sinif seviyesi arttikca fen bilimlerine yénelik tutumun azalmasi
beklenilen bir sonugtur. Ancak ¢calismamizda bu sonug sadece okul disindaki fen alt boyutunda ve sadece
FEBDO’da gorulmistir. FEBDO’da sinif seviyesi arttikca fen basarisinin azalmasina (Bursal vd., 2015)
bagli 6grencilerin gelecekte fenle ilgili akademik ¢alisma yapma ve fenle ilgili meslek segme egilimlerinin
azalmasi beklenebilecek bir sonugtur. Diger taraftan, FEBYO’da sinif seviyesi ylkseldikge 6grencilerin
okul disindaki fen puanlarinin artmasi istenen bir durumdur. FEBYO’da sinif seviyesi yikseldikce fen
basarisinin azalmasina (Acar, 2020) ragmen okul disindaki fen puanlarinin artmasi agiklanmaya muhtag
bir bulgudur. FEBYO’daki 6grencilerin ailelerinin SES’lerinin genellikle yiksek olmasinin bu sonucu
tetikleyebilecegini diisiinliyoruz. Her ne kadar 6grencilerin sinif seviyesi ilerledikce fen basarilar azalsa
da ebeveynlerinin egitim dizeyinin de olasi etkisiyle gelecekte fenle ilgili meslek se¢imi ve akademik
¢alisma yapma istegi bu okul tirindeki 6grencilerde azalmamis bilakis artmistir. Diger taraftan
FEBYO’daki 6grencilerin farkh vesilelerle informal fen 6grenme ortamlarinda bulunma olasiliklarinin
daha fazla olmasina bagli olarak da okul disi fen bilimlerine ilgileri artmis olabilir.

Cinsiyetle ilgili Tartisma ve Sonuglar

Gevrek ve Seiberlich (2014) kiz ve erkekler arasi fen basari farkinin basari dagiiminin sadece belirli
bolgelerinde gozlemlendigini bulmuslardir. Bu agidan bu arastirmada kullanilan cinsiyetin fen bilimlerine
yonelik tutuma etkisini farkli fen basari diizeyine sahip okullarda inceleme metodolojik yaklagiminin
cinsiyetler arasi tutum farkini gdzlemlemek agisindan daha ayrintili bilgi verebilecegi disiinilmektedir.
Arastirmada FEBDO’da erkek ve kiz 6grencilerin fen bilimlerine yonelik tutum puanlarinin batiin sinif
seviyelerinde birbirinden farkli olmadigi bulunmustur. FEBYO’da ise 5. sinifta iki tane alt boyutta (okul
icindeki fen, okul disindaki fen), 6. sinifta biitin alt boyutlarda ve 7. sinifta sadece okul disindaki fen alt
boyutunda kizlar erkeklerden daha yiliksek tutum puani elde etmislerdir. Cinsiyete bagh tutum farkinin
sadece FEBYQO’da gozlemlenmesi, Gevrek ve Seiberlich’in (2014) cinsiyete dayali fen basari farkinin fen
basari dagiliminin sadece belirli boélgelerinde gozlemlendigi sonucuyla benzesmektedir. Ayrica Acar
(2020) kizlar lehine cinsiyete bagh basari farkinin FEBYO’da sinif seviyesi ylkseldikge arttigini bulmustur.
Bu sonuglara gore cinsiyete bagh fen bilimlerine yonelik tutum ve fen basar farklarinin daha ¢ok
FEBYQ’da belirgin oldugu séylenebilir.

Turkiye’de fen bilimleri dersi 6gretim programlarinda her ne kadar 6grenci merkezli yaklasimlarin fen
siniflarinda uygulanmasinin 6nemi vurgulansa da (MEB, 2006, 2013, 2018) uygulamada héala 6gretmen
merkezli bir fen 6gretiminin daha baskin oldugu séylenebilir. Bu tir bir fen dersi de kizlarin 6grenme
stillerine daha uygun olabilir (Stark & Gray, 1999) ve bu uygunluk da kizlarin fen bilimlerine yonelik
tutumlarini daha olumlu yoénde etkilemis olabilir. Nitekim Wolf ve Fraser (2008) kiz 6grencilerin
yapilandiriimis deneylerin yapildigi laboratuar ortamlarinda, arastirma-sorgulamaya dayali laboratuar
ortamlarindaki hemcinslerine gore daha olumlu fen bilimlerine yonelik tutuma sahip olduklarini
bulmuslardir.
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Arastirmanin Sinirliliklan

Arastirmada FEBDO ve FEBYO Kastamonu’nun merkez ilgesinden segilmistir. Her ne kadar segilen
okullar arasindaki basari farki bu calismada anlamh bulunmus olsa da Kastamonu’nun orta o&lgekte
sanayilesmis bir sehir olmasi dolayisiyla nifusunun azhgl ve bu sehirde yasayan bireylerin SES
cesitliliginin cok olmamasi gibi nedenlerle bu okullar Tlrkiye genelindeki FEBDO ve FEBYO profillerini
tam yansitmamis olabilir. Bu nedenlerle gelecekte yapilacak galismalar Tirkiye’de FEBDO ve FEBYO
profillerini daha iyi yansitabilecek olan biiylksehirlerde yapilabilir.

Arastirmada kesitsel arastirma deseni kullanilmistir. Farkl sinif seviyelerinde farkh bireyler oldugu
icin bulunan sonuglar bu sinirhlikta degerlendirilmelidir. Gelecekteki g¢alismalar, ayni bireylerin fen
bilimlerine yonelik tutumlarinin degisimini farkli sinif seviyelerine gegtiklerinde incelemek igin boylamsal
arastirma desenini kullanabilir.

Oneriler

FEBDO'’da sinif seviyesi yikseldikce 6grencilerin fen bilimlerine yonelik olumlu tutumlari azalmistir.
Bu olumsuz durumu FEBDQ’da giderebilmek i¢in, 6grencilerin kendi aralarinda ve 6gretmenleriyle daha
fazla fikir teatisinde bulundugu fen 6grenme ortamlarini bu okul tirlerinde tesvik etmek gerektigi tavsiye
edilebilir (Acar & Celik, 2019). Ayrica bu 6grencilerin okul disi fen alt boyutunun gelisimi i¢cin okul
disindaki fen 6grenme ortamlarindan (6rn., bilim merkezleri, muzeler, planetaryumlar) daha fazla
yararlanilabilir (Suter, 2016). Ayrica Sagir (2012) fen bilimleri dersinde formal 6grenme ortamlari disinda
okul, aile veya akranlarindan yardim almanin 6grencilerin fen bilimlerine yénelik tutumlarini olumlu
etkiledigini bulmustur. Bu acgidan FEBDO’daki 6grencilere, formal 6grenme ortamlari disinda okul
yonetimi tarafindan fen bilimleri derslerini daha iyi anlamalarina yonelik takviye verilmesi tesvik
edilebilir.

Her ne kadar Fen Bilimlerine Yénelik Tutum Olgegi’'nin diger alt boyutlarinin puanlarinda hem
FEBDO’da hem de FEBYO’da sinif seviyesi arttik¢a istatistiksel olarak anlamli bir azalma bulunmamasi
nispeten olumlu bir sonuc¢ olsa da daha ideal olani sinif seviyesi yikseldik¢ce fen bilimlerine yonelik
tutumun batdn alt boyutlarinin gelisim gostermesidir. Arastirma sorgulamaya dayali fen 6gretiminin
ogrencilerin fen bilimlerine yonelik tutumunu olumlu etkiledigi bilinmektedir (Liou, 2021). Ayrica
ogrenciler bilim merkezlerine daha sik gotirilebilir ve bu merkezlerde 6grencilere yapilandiriimis egitsel
aktiviteler yaptirilarak fen bilimlerine yonelik daha olumlu tutum gelistirmeleri saglanabilir (Sentirk &
Ozdemir, 2014). Ozellikle FEBDO’da daha fazla etkilesimli fen sinif ortami saglanarak &grencilerin hem
fen basarisinin artmasi (Acar & Celik, 2019) hem de bunun sonucunda okul igindeki fen, fenle ilgili benlik
ve fen bilimlerinin dnemi alt boyutlarinin 6grencilerde gelisimi saglanabilir. Son yillarda okul digi takviye
kurslarinin ortaokulda ¢ogu sinif seviyesini kapsayacak sekilde genisletilerek verilmesi olumlu bir adimdir
clinkli bu tdr okul disi fen bilimleri takviyelerinin 6grencilerin fen bilimlerine yonelik tutumlari tzerine
olumlu etkisinin oldugu tespit edilmistir (Sagir, 2012).

Bu arastirmada cinsiyete dayali fen bilimlerine yénelik tutum farkinin FEBYO’da daha belirgin oldugu
belirlenmistir. Bu cinsiyet acigini kapatmak icin FEBYO’daki fen derslerinde daha fazla fen bilimlerinin
ginlik hayattaki uygulamalarina ve akran tartismalarina yer verilebilir (Jocz vd., 2014). Ayrica arastirma
sorgulamaya dayali fen 6gretiminin erkek 6grencilerin fen bilimlerine yonelik tutumlari izerine olumlu
etkisi rapor edilmistir (Wolf & Fraser, 2008). Bu gibi fen 6gretim yontemleriyle erkek 6grencilerin fen
dersine olan ilgisi artirilabilir ve dolayisiyla okul ici fen ve fen bilimlerinin 6nemi alt boyutlarindaki
performanslari gelistirilebilir. Ayrica Sentiirk ve Ozdemir (2014)’in de vurguladiklari gibi 6grencilerin fen
bilimlerine yonelik tutumlarinin bitin alt boyutlari bilim merkezlerinde yapilacak yapilandiriimis egitsel
aktivitelerle olumlu yénde gelistirilebilir.

Yazar Katki Orani

Makalenin Tiirkge siirimii her iki yazar tarafindan esit sekilde yazilmistir. Makalenin ingilizce siirimii
birinci yazar tarafindan yazilmistir.
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Etik Beyan
Bu arastirmanin planlanmasi, verilerin toplanmasi, analizi ve raporlanmasi sirasinda “Yiksekogretim
Kurumlari Bilimsel Arastirma ve Yayin Etigi Yonergesi’nde yer alan etik ilke ve kurallara uyulmustur.

Bilimsel Arastirma ve Yayin Etigi'ne aykiri herhangi bir uygulama yapilmamis ve arastirmaya katilan tim
bireysel katilimcilardan bilgilendirilmis onam alinmistir.

Catisma Beyani

Yazarlar ¢alisma kapsaminda herhangi bir kurum veya kisi ile ¢ikar ¢atismasi bulunmadigini beyan
etmektedirler.
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