PEGEM JOURNAL OF

EDUCA}ION

INSTRUCTION

Article Type:
Research Paper

Original Title of Article:

An investigation of grade level and gender-based science achievement gaps in schools with different
science achievement levels

Turkish Title of Article:

Farkli fen basari diizeylerine sahip okullarda sinif dizeyi ve cinsiyete dayal fen basari farkliliklarinin
arastirilmasi

Author(s):
Omer ACAR

For Cite in:

Acar, O. (2020). An investigation of grade level and gender-based science achievement gaps in schools
with different science achievement levels. Pegem Egitim ve Ogretim Dergisi, 10(1), 01-16.
http://dx.doi.org/10.14527/pegegog.2020.001

Makale Turu:

Ozgiin Makale

Orijinal Makale Baghg:
An investigation of grade level and gender-based science achievement gaps in schools with different
science achievement levels

Makalenin Tiirk¢e Baghgi:

Farkh fen basari dizeylerine sahip okullarda sinif diizeyi ve cinsiyete dayali fen basari farkhliklarinin
arastiriimasi

Yazar(lar):
Omer ACAR

Kaynak Gosterimi igin:

Acar, O. (2020). An investigation of grade level and gender-based science achievement gaps in schools
with different science achievement levels. Pegem Egitim ve Odgretim Dergisi, 10(1), 01-16.
http://dx.doi.org/10.14527/pegegog.2020.001

¥R CEGEMAKADEMI



&)

8 & Pegem Egitim ve Ogretim Dergisi, 10(1), 2020, 01-16
53]

8 PEGEM www.pegegog.net
& AKADEMI

An investigation of grade level and gender-based science achievement gaps in
schools with different science achievement levels

Omer ACAR ™
®Kocaeli University, College of Education, Kocaeli/Turkey @ CrossMark

Article Info Abstract

Science achievement gap between fifth, sixth, and eighth grades and boys and girls in

DOI: 10.14527/pegegog.2020.001 . ! . > e
low and high performing schools were under investigation in the present study. In

Article History: accordance with this purpose, three schools were selected to represent high
Received 19 Febuary 2019 performing schools and two schools were selected to represent low achieving schools
Revised 26 July 2019 for their performance on a nationwide exam. A total of 612 fifth, 816 sixth, and 604
Accepted 06 October 2019 eighth grade students in high achieving schools and 231 fifth, 364 sixth, and 328 eighth
Online 24 December 2019 grade students in low achieving schools constituted the study sample. Students’ end of

semester science grades were used as their science achievement measure. Results
Keywords: showed that students’ science achievement decreased from 5th grade to upper grades
Science achievement, both in low and high achieving schools. In addition, they showed girls’ science
Achievement, achievement was higher than boys in several grade levels both in low and high
Gender. achieving schools. Finally, results showed that science achievement gap between

genders is more evident in high achieving schools.

Article Type:
Research paper

Farkli fen basari diizeylerine sahip okullarda sinif diizeyi ve cinsiyete dayal
fen basari farkliliklarinin arastirilmasi

Makale Bilgisi 0z

Bu calismada, dislik ve ylksek performans gosteren okullarda besinci, altinci ve

DOI: 10.14527/pegegog.2020.001 R L X X . X .
sekizinci sinifta okuyan Ogrenciler ile kiz ve erkek 6grenciler arasindaki fen basari

Makale Gegmisi: farklari incelenmistir. Bu amag dogrultusunda yiiksek basarili okullari temsilen Temel
Gelis 19 Subat 2019 Egitimden Ortadgretime Gegis Sinavi’'nda merkez ilcede en basarili on okul iginden Ugu
Dizeltme 26 Temmuz 2019 ve dustk basarili okullari temsilen ise basari siralamasina goére son on okul iginden ikisi
Kabul 06 Ekim 2019 secilmistir. Calisma orneklemini, ylksek basarili okullarda toplam 612 besinci, 816
Cevrimici 24 Aralk 2019 altinci ve 604 sekizinci sinif 6grencisi; diistk basarili okullarda ise 231 besinci, 364

altinci ve 328 sekizinci sinif 6grencisi olusturmustur. Ogrencilerin fen bilimleri dersi
Anahtar Kelimeler: doénem sonu notlarl fen basari 6lgutli olarak kullanilmistir. Sonuglar 6grencilerin fen
Fen basarisi, basarisinin hem dugsiik hem de yilksek basarili okullarda besinci siniftan Ust siniflara
Bagar, gidildikge dustigunu gostermistir. Ayrica sonuglar, kiz 6grencilerin fen basarisinin hem
Cinsiyet. duguk hem de yuksek basarili okullarda gesitli sinif seviyelerinde erkek 6grencilerden

daha yuksek oldugunu gdstermistir. Son olarak arastirmanin sonuglari, kiz ve erkek
Makale Tiirii: 6grenciler arasindaki fen basari farkinin, yiiksek basari gosteren okullarda daha belirgin
Ozgiin makale oldugunu gostermistir.

" Author: acarok@gmail.com Orcid ID: https://orcid.org/0000-0002-9369-5539


https://orcid.org/0000-0002-9369-5539
http://dx.doi.org/10.14527/pegegog.2020.001

Omer ACAR — Pegem Egitim ve Ogretim Dergisi, 10(1), 2020, 01-16

Introduction

The importance of raising scientifically literate students, who will be citizens of their country and
take active roles in solving their countries’ future problems, is emphasized in both national and
international educational reports related to education (Ministry of National Education [MEB], 2013,
2017; NGSS Lead States, 2013). From the perspectives of raising scientific literate citizens and science for
all, reducing the science achievement gaps between students is necessary and this situation is closely
related to a nation’s scientific and economic stance in the future with regard to other nations (MEB,
2013, 2017; National Research Council, 1996; NGSS Lead States, 2013). Therefore science achievement
gap between different student populations in Turkey which has been revealed in the results of national
and international assessments is a problematic circumstance for policy makers in education (Alacaci &
Erbas, 2010; Dincer & Uysal, 2010; Egitimi Arastirma ve Gelistirme Dairesi Baskanligi [EARGED], 2009).

In this respect, science achievement gap observed between schools is one of the major problems
related to science education in Turkey (Alacaci & Erbas, 2010; The Organisation for Economic Co-
operation and Development [OECD], 2016a, 2016b; Yildirim, Yildirim, & Ceylan, 2017). The results of the
studies which examined national or international student performance assessments are consistent on
the issue that there is a considerable science achievement gap between low achieving schools (LAS) and
high achieving schools (HAS) in Turkey (Acar, 2017; EARGED, 2009; OECD, 2013, 2016b). To gain more
insight to the reasons behind this achievement gap, studies have compared several characteristics of
LAS and HAS. Results of these studies show that LAS and HAS differ by their socio-economic profile
(Alacaci & Erbas, 2010; Dincer & Uysal, 2010), geographical region (Sirin, 2005), educational resources,
instructional time and teachers' use of science instruction method (Ceylan & Berberoglu, 2007; Kalender
& Berberoglu, 2009; Martin, Mullis, Foy, & Stanco, 2012; OECD, 2016a).

Studies also demonstrate that Turkish students’ science motivation and achievement decrease and
their undesirable attitudes toward science increase as grade level increases. For instance, Cavas (2011)
found that students' interest in science learning and motivation in science lesson decreased, and
negative attitudes toward science increased as their grade level increased from 6" to 8" grade. Akpinar,
Yildiz, Tatar and Ergin (2009) showed that students’ interest towards science, enjoyment from science
and science experiments decreased whereas their science anxiety increased as their grade level
increased from 6™ grade to g™ grade. Similarly, Senler and Sungur (2009) found that middle school
students’ (6th and 8™ grades) self-concept and task value beliefs in science lesson were lower than that
of elementary school students (4th and 5" grades). Finally, Bursal (2013) found that 7" and 8™ graders’
science achievement was significantly lower than that of their previous grades. In conclusion, findings of
these studies show that interests and motivations related to science of middle school students decrease
and undesirable attitudes towards science among them increase as their grade level increases. The
reasons for this undesirable situation can be listed as science curriculum being more abstract for later
grades, the use of ineffective teaching methods and techniques, emphasis more on students’
performance assessment rather than their participation to the science lesson, student's negative
prejudice against science, and other family and society based factors (Akpinar et al., 2009; Cavas, 2011;
Senler & Sungur, 2009).

On the other hand, there is also science achievement gap in middle school years between genders in
favor of girls in Turkey. This result has also been pronounced by reports of Program for International
Student Assessment that were published over the years (e.g., OECD, 2013, 2016b). Results of national
student performance assessments also reveal that girls outperform boys in science (e.g., Atalmis, Avgin,
Demir, & Yildirim, 2016; Bursal, 2013; EARGED, 2009). Furthermore, this superiority is also evident in the
comparisons of in-class science examinations and grades (Acar, Tirkmen, & Bilgin, 2015; Boz, Yerdelen-
Damar, Aydemir, & Aydemir, 2016; Bursal, 2013; Engin-Demir, 2009). Even Bursal (2013) has revealed
that this gender based achievement gap widens as grade level increases.
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Problem Statement

Although Bursal (2013) showed that decrease in grade level achievement starts by 7" grade and is
still evident in the 8" grade, the author did not investigate this issue in LAS and HAS contexts. That is to
say, little is known about the relation of this result to grade and gender level differences in LAS and HAS.
Investigation of these achievement gaps separately for LAS and HAS is meaningful because these schools
differ considerably by their school SES index, educational staff profile, and educational resources they
provide (Atar, 2014; Hacieminoglu, Ertepinar, Yilmaz-Tuzln, & Cakir, 2015; Martin et al., 2012; Sirin,
2005). In addition to scarcity of studies examining grade level achievement differences in LAS and HAS,
small number of studies examined the gender-based science achievement gap in LAS and HAS. A study
by Bursal, Buldur and Dede (2015) sought gender-based science achievement gap in schools with low
SES index. The authors found that girls score higher than boys in science starting from the 5" grade and
this achievement gap seems to increase through later grades. However this study is limited in that it did
not take into account gender-based achievement gap in HAS context. Major driving research motivation
for the present study is to identify the achievement gaps by grade level and gender separately for HAS
and LAS to help policymakers in education take necessary cautions for reducing achievement gaps in
these contexts. This study aims to fill these aforementioned gaps in the literature by addressing the
following research questions:

1. What are the science achievement differences between grade levels in LAS and HAS?

2. Is there any science achievement difference between boys and girls at the 5" 6", and 8™ grade in
LAS and HAS?

3. Does gender-based science achievement gap differ by grade level in LAS and HAS?

Method
Research Design

In this study, whether the independent variables (i.e., grade level and gender) would make a
difference on the dependent variable (i.e., science achievement) is examined. Correlational comparative
survey research model matches appropriately with this research aim. Groups are formed according to
the independent variables and any difference regarding the dependent variable between these groups is
examined in this model (Karasar, 2009).

Sample

This research was implemented in a metropolitan city in Turkey. Three criteria were taken into
consideration for selecting LAS and HAS. First, both LAS and HAS must have been selected from state
schools because achievement gap between schools has been more evident in state schools. Second, LAS
and HAS should have been selected from ten lowest and ten highest performing schools respectively in
this city in a nationwide student exam which was used to place students in high schools. Finally, LAS
should have been selected from a district in which mostly people with low socio-economic status were
living and HAS should have been selected from a district in which mostly people with high socio-
economic status were living because students were accepted to middle schools based on their residence
in Turkey. The last two criteria were necessary for maintaining the properties of these school types
which were determined in the literature. As a consequence, three schools were selected as representing
HAS and two schools were selected as representing LAS which fitted into these criteria. To prove the
appropriateness of this selection, separate one way analysis of variances (ANOVA’s) was performed for
each grade level where the school type is the independent variable and the science semester grades are
the dependent variable. It was observed that ANOVA results were consistent for each grade level. That
is, students in HAS had higher science grades than their peers in LAS at the 5 grade (Myas = 88.10 , Mas
= 71.39, F(1, 842) = 273.18; p < .00), 6" grade (Muas = 81.36, Myas = 65.18, F(1, 1178) = 266.71; p < .00),
and the 8" grade (Myas = 82.52, M, = 68.13, F(1, 930) = 143.03; p < .00). Number of students for each
grade level at LAS and HAS can be seen in Table 1.
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Table 1.
Distribution of Students according to Grade Level and Gender.
Grade Level Gender N Total
HAS 5 Girl 288 612
Boy 324
6 Girl 380 816
Boy 436
8 Girl 309 604
Boy 295
LAS 5 Girl 96 231
Boy 135
6 Girl 158 364
Boy 206
8 Girl 145 328
Boy 183

Data Collection Tools

Science achievement: Students’ semester grades for science were used as science achievement
measure. This measure was computed as a weighted average of the students’ performance in the
following assessments: three in-class exams, in-class activity participation, and a project. It can be said
that students’ science semester grades which were computed in this way are a more valid measure of
science achievement because weighted average of both students’ examination and in-class performance
assessments were taken into account in this measure. Besides, it was found that science course
achievement, which was an average of student in-class performance assessments, had positive and
statistically significant correlation with students’ scientific reasoning skills (Johnson & Lawson, 1998;
Lawson, Banks, & Logvin, 2007). Similarly, Topgu and Yilmaz-Tuziin (2009) showed that 4th, Sth, 6th, and
g™ grade students’ epistemological beliefs and metacognitive skills predicted their science semester
grades significantly. In addition, results of the analyses of students’ semester grades found by Bursal
(2013) are in accordance with results of analyses of students’ science scores in a national student
science evaluation exam (EARGED, 2009). The fact that science semester grades have significant
correlation with scientific reasoning skills, epistemological beliefs, and metacognitive skills which are
important variables in science and the similarity of the results of the analyses of these grades with the
results of the analyses of other science achievement measures show that these grades can be a valid
measure of science achievement. Furthermore it was found that middle school students’ school
achievement grades which were calculated by taking an average of their semester grades and their
scores on a national student exam which were used to place students in high schools had high
correlation coefficient which was above .70 (MEB, 2018).

Data Analysis

For answering the first research question, an ANOVA was performed in which grade level was the
independent variable and science semester grade was the dependent variable. First, homogeneity of
variances assumption was checked for this analysis. According to the results of the Levene test,
homogeneity of variances assumption was not met for HAS (F(2, 2030) = 72.83, p < .05) but this
assumption was met for LAS (F(2, 920) = .42, p > .05). Therefore, Welch’s adjusted F test was performed
to test if group means were equal in HAS. When a significant result in Welch’s test was obtained then
Games-Howell test for post-hoc comparisons was performed to pinpoint this significance. Since this
assumption was met in LAS, ANOVA was performed directly in LAS. Then post-hoc comparisons with
Bonferroni adjustment for experiment-wise alpha were performed when a significant result was
obtained for LAS.
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It was seen that ANOVA was appropriate for examining the second research question. Therefore,
whether homogeneity of variances assumption was met for this analysis was investigated. Results
showed that this assumption was not met at 5" and 8" grade (F(1, 610) = 7.03, p < .05; F(1, 602) =
16.17, p < .05 respectively) and met at 6" grade (F(1, 814) = 3.17, p > .05) in HAS. On the other hand,
this assumption was met at the 5t (F(1, 229) = .11, p > .05), 6" (F(1, 362) = 2.62, p > .05), and gt grade
(F(1, 326) = .85, p > .05) in LAS. As a conclusion, Welch's test was performed for the grade levels where
homogeneity of variances assumption was not met (i.e., 5" and 8" grades in HAS) and ANOVA was
performed for other grade levels (i.e., 6" grade in HAS and 5" 6" and 8" grade in LAS).

For the third research question, the interaction term in a two way ANOVA was examined in which
gender and grade level were independent variables. When a significant result was found from this
analysis, then, planned comparisons were performed to pinpoint the place of this significance.

Results

Descriptive statistics related to students’ science semester grades for each grade level in LAS and
HAS can be seen in Table 2. Welch’s adjusted F test was performed to test if the group means related to
grade level were equal in HAS. Result of this test showed that grade level has an effect on science grades
(F(2, 1278.17) = 54.63; p < .00). Results of Games-Howell test for post-hoc comparisons revealed that 5
grade students’ science grades (M = 88.10) were higher than those of 6" and 8" grade students (M =
81.36, M = 82.52 respectively; p < .00 for each comparison). However, the comparison between 6" and
g™ grade students’ semester grades did not reveal any significant difference (p > .05). On the other
hand, ANOVA performed for students in LAS also revealed a significant effect of grade level on science
grades (F(2, 920) = 8.79; p < .00). Besides, results of post-hoc comparisons with Bonferroni adjustment
showed that there was a significant difference only between 5™ (M =71.39) and 6" (M = 65.18) grade
students’ semester grades (p <.00).

Table 2.
Science Final Grades according to School Type and Grade Level.
Grade Level M Sd
HAS 5 88.10 11.12
6 81.36 14.68
8 82.52 17.34
LAS 5 71.39 17.29
6 65.18 17.84
8 68.13 17.90
Table 3.
Science Final Grades According to Grade Level and Gender.
Grade Level Gender M Sd
HAS 5 Girl 89.56 10.47
Boy 86.78 11.52
6 Girl 82.41 13.82
Boy 80.45 15.34
8 Girl 85.58 15.33
Boy 79.31 18.72
LAS 5 Girl 74.60 16.93
Boy 69.11 17.24
6 Girl 68.00 16.95
Boy 63.01 18.25
8 Girl 70.17 18.20
Boy 66.52 17.54
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Mean and standard deviation scores related to science semester grades of boys and girls according
to their grade level and schools type can be seen in Table 3. An ANOVA, where gender was the
independent variable and science semester grade, the dependent variable, was performed for 6" grade
and Welch’s F test was performed both for 5" and 8" grades in HAS. Results of the Welch’s F test
showed that girls scored higher than boys at the 5 (F(1, 609.70) = 9.77; p < .01) and gt grade (F(1,
568.47) = 20.18; p < .00) in HAS. However, it was found that this difference was not statistically
significant at the 6" grade (F(1, 814) = 3.63; p > .05) in HAS according to the result of the ANOVA. On the
other hand, ANOVA results for LAS showed that girls outperformed boys significantly at the 5" (F(1, 229)
=5.78; p <.05) and 6" grade (F(1, 362) = 7.10; p < .01) but achievement difference between genders did
not reach to a significant level at the g™ grade (F(1, 326) = 3.39; p > .05).

Two way ANOVAs were performed both for LAS and HAS, where grade level and gender were
independent variables, for the examination of the interaction between gender and grade level. Results
showed that the interaction term between these two variables was significant for HAS (F(2, 2026) =
4.10; p < .05) but not for LAS (F(2, 917) = .21; p > .05). To pinpoint the place of this significant result in
HAS, several comparisons were performed. First comparison revealed that gender-based science
achievement difference was similar at the 5" and the 6" grades (F(1, 2026) = .28; p > .05). On the other
hand, the result of the second comparison revealed that this difference was significant between 5" and
g grades (F(1, 2026) = 4.41; p < .05). As can be observed from Table 3, this difference was higher in the
g™ grade than the 5" grade. Similarly, the result of the third comparison showed that gender-based
science achievement gap significantly differ between 6" and 8" grades (F(1, 2026) = 7.68; p < .01). As
can be seen in Table 3, this difference is higher in the g™ grade.

Discussion, Conclusion & Implementation

There were three research questions that were investigated in the present study. The first research
question was about the grade level science achievement differences in LAS and HAS. The second
research question was related to gender-based science achievement differences at each grade level in
LAS and HAS. Final research question concerned if the gender-based science achievement difference in
both school types was similar between grade levels. Results regarding the first research question
revealed that students’ science achievement decreased in HAS from the 5™ grade to the 6" and 8™
grades. In addition, they showed students’ science achievement decreased in LAS only from the 5"
grade to the 6" grade. On the other hand, results regarding the second research question showed that
girls scored higher than boys at the 5™ and 8" grade in HAS, and 5" and 6" grade in LAS. Finally, results
regarding the third research question revealed that science achievement difference between girls and
boys was higher at the g"" grade than the 5" and 6™ grade in HAS. On the other hand, the interaction
between grade level and gender did not make a significant effect on students’ science achievement in
LAS. This result implies that gender-based science achievement difference is consistent across grade
levels in LAS.

It seems that transition from 5" to 6™ grade was crucial for students both in LAS and HAS because
their science achievement decreased from 5™ to 6™ grade in both schools types. Although there was a
slight increase in science achievement from 6" towards 8" grade both in LAS and HAS, it was observed
that science achievement of students in HAS was still statistically lower at the g™ grade compared to 5"
grade. Slight increase in students’ science achievement from 6" towards 8" grade both in LAS and HAS
can be related to students’ study of science more for preparing of a nationwide exam implemented in
Turkey which is used to place them in high schools. Similar results were found by previous studies in that
students’ attitudes towards science, motivation, and achievement tend to decrease through senior
years of middle school (Akpinar et al., 2009; Bursal, 2013; Cavas, 2011). According to the results of the
present study, it is recommended that science educators should pay attention to how they present the
scientific content to students specifically in 6" grade both in LAS and HAS because nature of science
curriculum content, i.e., whether it is abstract or concrete, and of science learning environment, i.e.,
whether it is student-centered or teacher-centered, may have caused this decrease in science



Omer ACAR — Pegem Egitim ve Ogretim Dergisi, 10(1), 2020, 01-16

achievement (Akpinar et al., 2009; Cavas, 2011; Senler & Sungur, 2009). More clearly, abstract science
concepts can be taught more effectively by using modelling, interactive computer simulations and
analogies in order to make them more concrete to students. These strategies would strengthen student
learning which would affect achievement positively in turn. Furthermore, more student-centered
teaching approaches such as 5E model, predict-observe-explain, and argumentation can be used in
science lesson for fostering student participation which would enhance student motivation, learning and
then achievement.

It was found that science achievement of girls was higher than boys at the 5 grade both in LAS and
HAS. This result is consistent with the result of Bursal et al. (2015) who found that gender-based science
achievement gap started with the 5™ grade in favor of girls in LAS. However, results of the present study
contribute to the science achievement literature in Turkey by showing that this result also holds true for
the gender-based science achievement gap in HAS contexts. Furthermore, the results show that gender-
based science achievement gap still continues at the 6" grade in LAS and at the g grade in HAS. The
latter result regarding the significant achievement difference between genders in HAS at the g grade
was also found by Acar (2017). Despite the emphasis on the importance of implementation of student-
centered teaching in science classrooms by MEB (2006, 2013), teachers still mostly use teacher-centered
science teaching approaches in Turkey. This kind of instruction may be more suitable for girls’ science
learning and this may have induced the gender-based achievement gap (Stark & Gray, 1999).

The results regarding the final research question revealed that gender-based science achievement
gap is a problem, especially in HAS, that needs attention. That is, results showed that girls’ science
achievement advantage compared to boys increased as their grade level increased in HAS contexts.
Similarly, Bursal (2013) pointed out that gender-based science achievement gap increased in favor of
girls as the grade level increased in middle school years. However, little was known about the relation of
this finding to the gender-based achievement gap in LAS and HAS. The present study showed that the
fact that gender-based science achievement gap increase from lower to upper grades found by Bursal
(2013) is valid only in HAS contexts. On the other hand, gender-based science achievement gap was
consistent between the grade levels in LAS according to the results of this study. That is to say, girls
outperformed boys at each grade and the quantity in this superiority did not change significantly over
grade levels in LAS. In light of these results, it is recommended to policymakers in education that they
should take serious steps for preventing the increase of gender-based science achievement gap
especially in HAS. For instance, more space in science curriculum, science textbooks, and in-service
teacher workshops may be given to guided inquiry science instruction where both teacher and students
are active in order to make science teaching more attractive for both genders.

Students’ semester science grades were used as science achievement measure in this study. It would
have been better to use a test having same or parallel items as achievement measure for comparison of
grade levels but such a test would not be valid for each grade level. For instance, although an initiative
of determination of primary school students’ achievement from 4th through 8th grades was
implemented in Turkey, it was observed that average item difficulty and item discrimination were not
equal in these exams for each grade level (see EARGED, 2009). Therefore, achievement comparisons of
grade levels would be problematic in such circumstances.

In this study, HAS and LAS were selected based on school performances on an exam administered
nationwide from schools in a metropolitan city. However, these schools may not accurately reflect the
HAS and LAS profile in Turkey in this way. Therefore, future research can apply a more comprehensive
criterion for selection of these schools such as selecting LAS only from geographical regions having low
SES and selecting HAS only from geographical regions having high SES in the country.
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Turkish Version

Girig

Ulkelerinin vatandasi olacak ve iilkelerinin gelecekteki problemlerinin ¢dziimiinde aktif rol alacak fen
okuryazari 6grencilerin yetistirilmesinin 6nemi, egitimle ilgili hem ulusal hem de uluslararasi raporlarda
vurgulanmaktadir (Milli Egitim Bakanligi [MEB], 2013, 2017; NGSS Lead States, 2013). Fen okuryazari
vatandaslar yetistirebilmek igin 6grenciler arasindaki fen basari farklarinin azaltiimasi zorunludur. Bu
durum bir ulusun diger uluslara nazaran gelecekteki bilimsel ve ekonomik durusu ile de yakindan ilgilidir
(MEB, 2013, 2017; National Research Council, 1996; NGSS Lead States, 2013). Bu nedenle, ulusal ve
uluslararasi 6grenci degerlendirmelerinin sonuglarinda agikga goériilen Tirkiye'de farkh 6grenci gruplar
arasindaki fen basari farkhliklar, egitim politikalarini belirleyenler igin sorunlu bir durum teskil
etmektedir (Alacaci & Erbas, 2010; Dincer & Uysal, 2010; Egitimi Arastirma ve Gelistirme Dairesi
Baskanligi [EARGED], 2009).

Okullar arasinda gézlemlenen fen basari farki, Turkiye’de fen egitimiyle ilgili en biiylk sorunlardan
birisidir (Alacaci & Erbas, 2010; The Organisation for Economic Co-operation and Development [OECD],
2016a, 2016b; Yildinm, Yildirm, & Ceylan, 2017). Ulusal veya uluslararasi 6grenci performans
degerlendirmelerinin sonuglarini inceleyen g¢alismalar, Tirkiye’de diistik basarili okullar (DBO) ile yiiksek
basarili okullar (YBO) arasinda 6nemli bir fen basarn farki oldugunu belirtmektedirler (Acar, 2017;
EARGED, 2009; OECD, 2013, 2016b). Bu basari farkinin arka planindaki nedenleri daha iyi anlayabilmek
icin; calismalar DBO ve YBO'nun bazi oOzelliklerini karsilastirmislardir. Bu calismalarin sonuglari, fen
basarisi farkli okullarin sosyo-ekonomik profil (Alacaci & Erbas, 2010; Dincer & Uysal, 2010), cografi
bélge (Sirin, 2005), egitim kaynaklari, 6gretim zamani ve 6gretmenlerin fen 6gretim yontemi kullanimi
acilarindan farklilik gosterdigini gostermektedir (Ceylan & Berberoglu, 2007; Kalender & Berberoglu,
2009; Martin, Mullis, Foy, & Stanco, 2012; OECD, 2016a).

Ayrica alanyazin, sinif seviyesi yukseldikge Tiurk 6grencilerin fen bilimleri dersine yonelik
motivasyonlarinin ve basarilarinin distigiini ve fen bilimlerine yonelik istenmeyen tutumlarin ise
ogrencilerde arttigini  gostermektedir. Ornegin, Cavas (2011) sinif seviyesinin altidan sekize
ylkselmesiyle birlikte 6grencilerin fen 6grenimine olan ilgilerinin azaldigini, fen bilimlerine yonelik
olumsuz tutumlarinin arttigini ve fen dersindeki motivasyonlarinin diistigina bulmustur. Akpinar, Yildiz,
Tatar ve Ergin (2009), 6grencilerin fen bilimlerine karsi ilgilerinin sinif seviyelerinin 6. siniftan 8. sinifa
yukselmesiyle azaldigini; buna karsin fen bilimlerine yonelik kaygilarinin ise arttigini bulmuslardir. Benzer
sekilde, Senler ve Sungur (2009), ortaokul 6grencilerinin (6. ve 8. siniflar) fen dersindeki benlik algilarinin
ve dersteki 6grenci uygulamalarina atfettikleri degerin, ilkokul 6grencilerinden (4. ve 5. siniflar) daha
distk oldugunu bulmustur. Son olarak, Bursal (2013), 7. ve 8. sinif 6grencilerinin fen basarisinin, gegmis
siniflardaki basarilarindan anlamli derecede disiik oldugunu bulmustur. Sonu¢ olarak c¢alismalarin
bulgulari, sinif seviyesi arttik¢a ortaokul 6grencilerinin fen dersine yonelik tutumlarinin olumsuzlastigini,
ilgilerinin azaldigini ve motivasyonlarinin da distigliini géstermektedir. Bu olumsuz durumun sebepleri
arasinda, fen bilimleri dersi igeriginin sinif seviyesi ylkseldikce daha soyut olmasi, etkili olmayan 6gretim
yontem ve tekniklerinin kullanilmasi, fen dersinde katiimdan ¢ok 6grenci performansinin 6lgiilmesinin
on plana ¢ikmasi, 6grencinin fen dersine karsi olumsuz ényargisi ve aile ve topluma dayal diger faktorler
siralanabilir (Akpinar et al., 2009; Cavas, 2011; Senler & Sungur, 2009).

Diger taraftan, Tirkiye'de ortaokul yillarinda kizlar lehine cinsiyete dayali fen basari farki da
bulunmaktadir. Cinsiyete dayali bu basari farki, uluslararasi 6grenci degerlendirme programi sonug
raporlarinda da vurgulanmistir (6rn. OECD, 2013, 2016b). Benzer sekilde ulusal captaki 6grenci
performans degerlendirmelerinin sonuglari da kiz 6grencilerin fen bilimleri dersinde erkek 6grencilerden
daha yiksek performans gosterdigini ortaya koymaktadir (6rn. Atalmis, Avgin, Demir, & Yildirim, 2016;
Bursal, 2013; EARGED, 2009). Ayrica cinsiyete dayal bu basari farki, fen bilimleri dersi sinav sonuglarinda
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ve not ortalamalarinda da belirgindir (Acar, Tlirkmen, & Bilgin, 2015; Boz, Yerdelen-Damar, Aydemir, &
Aydemir, 2016; Bursal, 2013; Engin-Demir, 2009). Hatta Bursal (2013), sinif seviyesinin yiikselmesiyle
beraber cinsiyete dayal bu basari farkinin arttigini ortaya koymustur.

Problem Durumu

Bursal (2013) sinif seviyesinde fen basarisi disisliniin 7. sinifta basladigini ve bu dislsin 8. sinifta
hala belirgin oldugunu gosterse de; bu konuyu DBO ve YBO baglaminda incelememistir. Diger bir
ifadeyle, bu sonucun DBO ve YBO baglaminda sinif ve cinsiyet diizeyindeki farkliliklar ile iliskisi hakkinda
cok az sey bilinmektedir. Bu basari farklarinin DBO ve YBO igin ayri olarak arastiriimasi anlamhdir, ¢linki
bu okullar okul SES indeksi, egitim personeli profili ve sagladiklari egitim kaynaklari bakimindan énemli
Olctide farklilik gostermektedir (Atar, 2014; Hacieminoglu, Ertepinar, Yilmaz-Tuziin, & Gakir, 2015;
Martin et al.,, 2012; Sirin, 2005). DBO ve YBO'da sinif diizeyinde basari farkliliklarini inceleyen
calismalarin azligl yaninda az sayida calisma DBO ve YBO'da cinsiyete dayali basari farkini incelemistir.
Bursal, Buldur ve Dede (2015) tarafindan yapilan bir calismada, SES indeksinin dusik oldugu okullarda
cinsiyete dayali fen basari farki incelenmistir. Yazarlar, kiz 6grencilerin 5. siniftan itibaren erkek
ogrencilerden fen dersinde daha yiksek puan aldigini ve bu basari farkinin daha sonraki siniflarda
arttigini bulmuslardir. Ancak bu ¢alisma, YBO baglaminda cinsiyete dayali basari farkini dikkate almadigi
icin sinirhidir.  Mevcut c¢alismanin siriikleyici temel arastirma motivasyonu, egitimde politika
belirleyicilerin YBO ve DBO’da 6grenciler arasi basari farklarini azaltmak igin gerekli dnlemleri almalarina
yardimci olmak agisindan; basari farklarini sinif diizeyine ve cinsiyete gére YBO ve DBO’da ayri olarak
belirlemektir. Bu c¢alisma, asagidaki arastirma sorularina cevap arayarak literatlirde s6zli edilen
bosluklari doldurmayi amaglamaktadir:

1. Sinif seviyeleri arasinda fen basari farkliliklari DBO ve YBO'da nelerdir?

2. Kiz ve erkek 6grenciler arasinda DBO ve YBO'da 5., 6. ve 8. sinifta herhangi bir fen basari farki var
midir?

3. Cinsiyete dayali fen basari farki DBO ve YBO'da sinif seviyesine gore farkllik gésteriyor mu?

Yontem
Arastirma Modeli

Bu arastirmada bagimsiz degiskenler olan sinif diizeyi ve cinsiyetin bagiml degisken olan fen basarisi
Uzerinde fark olusturup olusturmayacagi incelenmistir. Bu arastirma amacina uyan model ise nicel
arastirma yoéntemi altinda olan karsilastirma tiri iliskisel tarama modelidir. Bu modelde bagimsiz
degiskene goére gruplar olusturulur ve bagimh degiskene gore bu gruplar arasinda farklilik olup
olmadigina bakilir (Karasar, 2009).

Orneklem

Bu arastirma Kocaeli’nin izmit ilcesinde uygulanmistir. DBO ve YBO’nun segimi icin {i¢ kriter géz
oniinde bulundurulmustur. Birinci olarak, basari farki devlet okullari arasinda daha belirgin oldugu icin
hem DBO hem de YBO devlet okullarindan secilmeliydi. ikinci olarak DBO ve YBO, Temel Egitimden
Ortadgretime Gegis (TEOG) sinavinda bu ilcede sirasiyla en disik ve en yiksek performans gésteren on
okul icinden segilmeliydi. Son olarak ortaokula 6grenci secimi ikametgaha gore yapildigindan; DBO disiik
sosyo-ekonomik statllye sahip bir mahalleden ve YBO ise yliksek sosyo-ekonomik statiiye sahip bir
mahalleden secilmeliydi. Son iki kriter, literatiirde de belirtiien DBO ve YBO'nun ozelliklerini saglamak
acisindan gerekliydi. Sonug olarak bu kriterlere uyan YBO'yu temsilen ¢ ve DBO’yu temsilen de iki okul
secilmistir. Bu sec¢imin uygunlugunu kanitlamak icin, okul tliriniin bagimsiz degisken ve fen dénem sonu
notlarinin bagimh degisken oldugu tek yonli varyans analizleri (ANOVA’lari) her bir sinif seviyesi igin
uygulanmistir. ANOVA sonuglarinin her bir sinif seviyesi icin tutarli oldugu goézlemlenmistir. Yani
YBO’daki 6grenciler 5. sinifta (Mygo = 88.10 , Mpgo = 71.39, F(1, 842) = 273.18; p < .00), 6. sinifta (Mygo =
81.36, Mpgo = 65.18, F(1, 1178) = 266.71; p < .00) ve 8. sinifta (Mygo = 82.52, Mpgo = 68.13, F(1, 930) =
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143.03; p < .00) DBO’daki akranlarindan daha yiksek fen notu almislardir. Tablo 1'de her bir sinif seviyesi
icin DBO ve YBO’daki 6grenci sayisi gdsterilmistir.

Tablo 1.
Sinif Diizeyi ve Cinsiyete Gére Ogrenci Dagilimi.
Sinif Diizeyi Cinsiyet N Toplam
YBO 5 Kiz 288 612
Erkek 324
6 Kiz 380 816
Erkek 436
8 Kiz 309 604
Erkek 295
DBO 5 Kiz 96 231
Erkek 135
6 Kiz 158 364
Erkek 206
8 Kiz 145 328
Erkek 183

Veri Toplama Araglar

Fen basanisi: Ogrencilerin fen bilgisi dénem sonu notlar fen basar &lgiitii olarak kullanilmistir. Bu
olclim sirasiyla su 6grenci performans degerlendirmelerinin agirlikli ortalamasi olarak hesaplanmistir: ti¢
sinif ici sinav, sinif-igi etkinliklere katilim ve bir proje. Bu sekilde hesaplanan 6grencilerin fen dénem sonu
notunun fen basarisi icin daha gecerli bir 6lcim oldugu séylenebilir ¢clinki bu 6lgimde 6grencilerin hem
sinav hem de sinif i¢ci performans degerlendirmelerinin agirlikh ortalamalari dikkate alinmistir. Ayrica
ogrencilerin sinif igindeki performans degerlendirmelerinin agirlikli ortalamasinin alindigi fen dersi
basarisi ile 6grencilerin bilimsel diisinme becerilerinin istatistiksel olarak anlamli ve olumlu iliski iginde
oldugu bulunmustur (Johnson & Lawson, 1998; Lawson, Banks, & Logvin, 2007). Benzer sekilde Topgu ve
Yilmaz-Tuziin (2009) 4., 5., 6. ve 8. sinif Ogrencilerinin epistemolojik inanglarinin ve (Ustbilissel
becerilerinin, 6grencilerin fen bilimleri dersi dénem sonu notlarini istatistiksel olarak anlamh sekilde
yordadigini bulmuslardir. Ayrica Bursal’in (2013) 6grencilerin fen donem sonu notlarinin analizinden elde
ettigi sonuclar, 6grencilerin ulusal fen degerlendirme sinavindan aldiklari fen puanlarinin analiz
sonuglariyla értiismektedir (EARGED, 2009). Fen Bilimleri donem sonu notlarinin fen bilimlerinde 6nemli
degiskenler olan bilimsel dislinme becerileri, epistemolojik inanglar ve lstbilissel beceriler ile anlamh
iliski gostermesi ve bu notlarla yapilan analiz sonuglarinin diger fen basarisi dlgimlerinin analiz
sonuglariyla benzerlik géstermesi; bu notlarin fen basarisi igin gegerli ve glivenilir bir 6lglim olabilecegini
gosterir. Ayrica ortaokul 6grencilerinin dénem sonu notlarinin ortalamalari alinarak hesaplanan okul
basari puanlari ile Liselere Gegis Sinavi‘'nda elde ettikleri puanin .70’in Uzerinde bir korelasyon
katsayisina sahip oldugu bulunmustur (MEB, 2018).

Verilerin Analizi

ilk arastirma sorusunu cevaplamak icin, sinif diizeyinin bagimsiz ve fen bilimleri dersi dénem sonu
notunun bagimli degisken oldugu bir ANOVA uygulanmistir. Oncelikle, bu analiz icin varyanslarin
homojenligi varsayimi kontrol edilmistir. Levene testinin sonuglarina gére YBO igin varyanslarin
homojenligi varsayimi karsilanmamustir (F(2, 2030) = 72.83, p < .05) ancak DBO i¢in bu varsayim
karsilanmistir (F(2, 920) = .42, p > .05). Bu nedenle, Welch’in diizeltilmis F testi, grup ortalamalarinin
YBO’da esit olup olmadigini test etmek icin uygulanmistir. Welch’in testinde 6nemli bir sonug elde
edildiginde, bu Onemi tam olarak belirleyebilmek icin Games-Howell c¢oklu karsilastirmalar testi
uygulanmistir. Bu varsayim DBO'da gergeklestiginden, DBO’da dogrudan ANOVA uygulanmistir. Daha
sonra, DBO i¢in anlamli bir sonug elde edildiginde, deneysel alfa degeri icin Bonferroni diizeltmesinin
kullanildigi coklu karsilastirmalar yapilmistir.

10



Omer ACAR — Pegem Egitim ve Ogretim Dergisi, 10(1), 2020, 01-16

ANOVA’nin ikinci arastirma sorusunu incelemek igin uygun oldugu gorilmustir. Bu nedenle, bu
analiz icin varyanslarin homojenligi varsayiminin saglanip saglanmadigi incelenmistir. Sonuglar, bu
varsayimin YBO’da 5. ve 8. sinifta saglanmadigini (sirasiyla F(1, 610) = 7.03, p < .05; F(1, 602) = 16.17, p <
.05); 6. sinifta ise saglandigini (F(1, 814) = 3.17, p > .05) gostermistir. Diger taraftan bu varsayim DBO’da
5. (F(1, 229) = .11, p > .05), 6. (F(1, 362) = 2.62, p > .05) ve 8. siniflarda (F(1, 326) = .85, p > .05)
saglanmistir. Sonug¢ olarak, Welch testi varyanslarin homojenligi varsayiminin saglanmadigi sinif
seviyeleri icin (YBO’daki 5. ve 8. siniflar) ve ANOVA ise diger sinif seviyeleri icin (YBO’daki 6. sinif ve
DBO’daki tim siniflar) uygulanmistir.

Uglincli arastirma sorusu icin, cinsiyet ve sinif seviyesinin bagimsiz degisken oldugu iki yénli
ANOVA'daki etkilesim terimi incelenmistir. Bu analizden anlaml bir sonug bulundugunda ise bu anlamli
sonucun yerini tam olarak belirleyebilmek icin planli kargilastirmalar yapilmistir.

Bulgular

Her sinif seviyesi icin 6grencilerin YBO ve DBO'da fen bilimleri dénem sonu notlari ile ilgili betimleyici
istatistikler Tablo 2'de verilmistir. Sinif seviyesiyle ilgili grup ortalamalarinin YBO’da esit olup olmadigini
test etmek icin Welch'in diizeltilmis F testi uygulanmistir. Bu testin sonucu, sinif seviyesinin fen notlari
Uzerinde etkili oldugunu gostermistir (F(2, 1278.17) = 54.63; p < .00). Games-Howell ¢coklu karsilastirma
testinin sonuglari, 5. sinif 6grencilerinin fen bilimleri notlarinin (M = 88.10), 6. ve 8. sinif 6grencilerine
gore (sirasiyla M = 81.36, M = 82.52; her bir karsilastirma igin p < .00) daha yiksek oldugunu ortaya
koymustur. Ancak, 6. ve 8. sinif 6grencilerinin donem sonu notlari arasindaki karsilagstirma igin anlamh
bir fark bulunmamistir (p > .05). Ote yandan, DBO'daki &grenciler igin uygulanan ANOVA da sinif
diizeyinin fen notlari Gzerinde anlamh bir etkisi oldugunu ortaya koymustur (F (2, 920) = 8.79; p < .00).
Bununla birlikte Bonferroni dizeltmesinin kullanildigi coklu karsilastirmalarin sonuglari sadece 5. (M =
71.39) ve 6. sinif 6grencilerinin dénem sonu notlari (M = 65.18) arasinda anlamli bir fark oldugunu
gostermistir (p <.00).

Tablo 2.
Okul Tipi ve Sinif Diizeyine Gére Fen Bilimleri D6nem Sonu Notlari.
Sinif Diizeyi M Ss
YBO 5 88.10 11.12
6 81.36 14.68
8 82.52 17.34
DBO 5 71.39 17.29
6 65.18 17.84
8 68.13 17.90
Tablo 3.
Sinif Diizeyi ve Cinsiyete Gére Fen Bilimleri D6nem Sonu Notlari.
Sinif Diizeyi  Cinsiyet M Ss
YBO 5 Kiz 89.56 10.47
Erkek 86.78 11.52
6 Kiz 82.41 13.82
Erkek 80.45 15.34
8 Kiz 85.58 15.33
Erkek 79.31 18.72
DBO 5 Kiz 74.60 16.93
Erkek 69.11 17.24
6 Kiz 68.00 16.95
Erkek 63.01 18.25
8 Kiz 70.17 18.20
Erkek 66.52 17.54
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Tablo 3'te, sinif seviyelerine ve okul tirlerine gore kiz ve erkek 6grencilerin fen dersi donem sonu
notlarina iliskin ortalama ve standart sapma puanlari goriilmektedir. Cinsiyetin bagimsiz degisken ve fen
dénem sonu notunun bagimli degisken oldugu ANOVA YBO'’daki 6. siniflar ve Welch’in F testi de bu
okullardaki hem 5. hem de 8. siniflar igin uygulanmistir. Welch F testinin sonuglari, YBO’da kizlarin
erkeklere gére 5. (F(1, 609.70) = 9.77; p < .01) ve 8. sinifta (F(1, 568.47) = 20.18; p < .00) daha yiksek
puan aldigini ortaya koymustur. Ancak ANOVA sonucu bu farkin YBO’da 6. sinifta istatistiksel olarak
anlamh olmadigini géstermistir (F (1, 814) = 3.63; p > .05). Diger taraftan DBO icin ANOVA sonuglari,
kizlarin 5. ve 6. siniflarda erkeklerden anlaml sekilde daha iyi performans gosterdigini (sirasiyla F(1, 229)
=5.78; p <.05; F(1, 362) = 7.10; p < .01) ancak kiz ve erkek 6grenciler arasindaki basari farkinin 8. sinifta
anlaml diizeye erismedigini géstermistir (F(1, 326) = 3.39; p >.05).

Sinif diizeyi ile cinsiyet arasindaki etkilesimin incelenmesi igin, sinif diizeyi ve cinsiyetin bagimsiz
degisken oldugu iki yonli ANOVA’lar hem DBO hem de YBO igin uygulanmistir. Sonuglar, bu iki degisken
arasindaki etkilesimin, YBO icin anlamh oldugunu (F(2, 2026) = 4.10; p < .05) fakat DBO igin anlamli
olmadigini géstermistir (F(2, 917) = .21; p > .05). YBO icin bulunan bu anlamh sonucun yerini tam olarak
belirleyebilmek icin cesitli karsilastirmalar yapilmistir. ilk karsilastirmanin sonucu, cinsiyete dayal fen
basari farkinin 5. ve 6. siniflarda benzer oldugunu ortaya koymustur (F(1, 2026) = .28; p > .05). Diger
taraftan, ikinci karsilastirmanin sonucu, bu farkin 5. ve 8. siniflar arasinda anlamh oldugunu ortaya
koymustur (F(1, 2026) = 4.41; p < .05). Tablo 3'ten de goriilebilecegi gibi, bu fark 8. sinifta 5. siniftan
daha yuksektir. Benzer sekilde, Gglincli karsilastirmanin sonucu cinsiyete dayal fen dersi basari farkinin
6. ve 8. siniflar arasinda anlamli olarak farkh oldugunu gostermistir (F(1, 2026) = 7.68; p < .01). Tablo
3'ten de gorilebilecegi gibi, bu fark 8. sinifta daha yuksektir.

Tartisma, Sonug ve Oneriler

Bu calismada {i¢ arastirma sorusu incelenmistir. ilk arastirma sorusu icin DBO ve YBO'da sinif
seviyesinde fen basari farkhliklar incelenmistir. ikinci arastirma sorusu igin DBO ve YBO’da her bir sinif
seviyesinde cinsiyete dayali fen basari farki incelenmistir. Son arastirma sorusu igin ise her iki okul
tirliinde cinsiyete dayali fen basari farkinin sinif seviyeleri arasinda benzer olup olmadig incelenmistir.
ilk arastirma sorusu icin bulunan sonuclar, YBO'da fen basarisinin égrencilerin 5. siniftan 6. ve 8. siniflara
dogru ilerlediklerinde dustiglini ortaya koymustur. Ayrica, sonuglar DBO'da fen basarisinin 6grencilerin
yalnizca 5. siniftan 6. sinifa ilerlediklerinde distiglinii géstermistir. Diger taraftan ikinci arastirma sorusu
icin bulunan sonuglar, kiz 6grencilerin YBO'da 5. ve 8. sinifta, DBO'da ise 5. ve 6. sinifta erkek
ogrencilerden daha ylksek fen basarisina sahip oldugunu gostermistir. Son olarak Gglinci arastirma
sorusuyla ilgili sonuglar, YBO'da kiz ve erkek 6grencilerin arasindaki fen basari farkinin, 8. sinifta 5. ve 6.
siniftan daha yiiksek oldugunu ortaya koymustur. Ote yandan, sinif diizeyi ve cinsiyet arasindaki
etkilesim, DBO’da 6grencilerin fen basarisi Gizerinde anlamli bir etki olusturmamistir. Bu sonug, cinsiyete
dayali fen basari farkinin DBO'da sinif seviyeleri arasinda tutarli oldugunu disindiirmektedir.

5. siniftan 6. sinifa gecgisin hem DBO hem de YBO’da okuyan o6grenciler igin kritik oldugu
gorilmektedir ¢linkl fen basarisi her iki okul tipinde de 6grenciler 5. siniftan 6. sinifa dogru ilerlediginde
diismustir. Fen basari ortalamasinda hem DBO hem de YBO'da 6grenciler 6. siniftan 8. sinifa
ilerlediginde hafif bir artis olmasina ragmen; YBO’da okuyan 6grencilerin 8. siniftaki fen basarisinin 5.
siniftakine gore hala istatistiksel olarak daha diisiik oldugu gézlemlenmistir. Ogrencilerin fen basarisinin
hem DBO hem de YBO'da 6. siniftan 8. sinifa dogru biraz yiikselmesi, 6grencilerin Liselere Gegis Sinavi'na
hazirlanmasina ve dolayisiyla fen bilimleri dersine daha ¢ok ¢alismalarina baglanabilir. Daha 6nce yapilan
calismalarda da ortaokulun son siniflarina dogru o6grencilerin fen bilimlerine yonelik tutumlarinin
olumsuzlastigl, motivasyonlarinin ve basarilarinin ise distigi bulunmustur (Akpinar et al., 2009; Bursal,
2013; Cavas, 2011). Bu galismanin sonuglarina gére, hem DBO hem de YBO'da 6zellikle 6. sinifta okuyan
ogrencilere fen egitimcilerinin fen dersi mifredatini nasil sunduguna dikkat etmeleri gerektigi tavsiye
edilebilir. Clinkd fen bilimleri dersi 6gretim programinin igeriginin dogasl, yani soyut veya somut olup
olmamasi, ve fen 6grenme ortamlarinin dogasi, yani 6grenci merkezli veya 6gretmen merkezli olup
olmamasi, 6grencilerin fen basarisinin diismesinde etken olmus olabilir (Akpinar et al., 2009; Cavas,
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2011; Senler & Sungur, 2009). Daha acik bir ifadeyle, soyut fen kavramlari, modelleme, etkilesimli
bilgisayar simiilasyonlari ve analojiler kullanilarak somutlastirilip 6grencilere daha iyi 6gretilebilir. Bunun
sonucu olarak da 06grencilerin basarilari artabilir. Ayrica 5E modeli, tahmin-gdzlem-agiklama ve
argimantasyon gibi 6grenci merkezli 6gretim yaklasimlari, 6grencilerin katilimini tesvik etmek igin fen
dersinde daha fazla kullanilabilir. Boylelikle 6grencilerin derse olan motivasyonlari artabilir ve basarilar
olumlu sekilde etkilenebilir.

Kiz 6grencilerin fen basarisinin 5. sinifta hem DBO hem de YBO'da erkek 6grencilerden daha yiiksek
oldugu bulunmustur. Bu sonug, cinsiyete dayal fen basari farkinin DBO’da kiz 6grenciler lehine 5. sinifla
beraber basladigini tespit eden Bursal vd. (2015) sonuglari ile tutarhdir. Bununla birlikte bu ¢alismadaki
sonuglar, bu sonucun YBO baglamindaki cinsiyete dayal fen basari farki icin de gecerli oldugunu
gostererek; Tirkiye’de fen basarisi Uzerine galisan arastirmacilara katki sunmaktadir. Ayrica, bu
calismanin sonuglari cinsiyete dayali fen basari farkinin DBO’da 6. sinifta ve YBO’da 8. sinifta hala devam
ettigini gostermektedir. Bu ¢alismada bulunan YBO'da 8. sinifta kiz 6grenciler lehine anlamli basari
farkina iliskin sonug, Acar’in (2017) YBO'da ayni sinif diizeyi icin buldugu sonug ile tutarlidir. MEB (2006,
2013) tarafindan 6grenci merkezli 6gretimin fen derslerinde uygulanmasinin 6nemine vurgu yapilmasina
ragmen, 6gretmenler Tirkiye’de hala agirlkl olarak 6gretmen merkezli fen 6gretim yaklasimlarini
kullanmaktadirlar. Bu tir bir 6gretim, kiz 6grencilerin fen 6grenme stillerine uygun olabilir ve bu da
cinsiyete dayali basari farkini tetiklemis olabilir (Stark & Gray, 1999).

Son arastirma sorusu ile ilgili sonuglar, cinsiyete dayali fen basari farkinin 6zellikle YBO’da dikkat
edilmesi gereken bir problem oldugunu ortaya koymustur. Diger bir deyisle, sonuglar YBO baglaminda
kiz 6grencilerin erkek 6grencilere nazaran fen basarisindaki Ustlinliklerinin sinif seviyesi yikseldikge
arttigini géstermistir. Benzer sekilde, Bursal (2013) da ortaokul yillarinda sinif seviyesi arttikca cinsiyete
dayal fen basari farkinin kizlar lehine arttigini gézlemlemistir. Bununla birlikte, DBO ve YBO baglaminda
cinsiyete dayali basari farkiyla ilgili cok az sey bilinmekteydi. Bu ¢alismada elde edilen sonuca gore,
Bursal (2013) tarafindan bulunan alt siniflardan Ust siniflara dogru cinsiyete dayali fen basari farki
artisinin sadece YBO baglaminda gegerli oldugu gdzlemlenmistir. Ote yandan, bu ¢alismanin sonuglarina
gore cinsiyete dayali fen basari farki, DBO'da sinif seviyeleri arasinda degismemektedir. Baska bir deyisle,
kiz 6grenciler her sinifta erkek 6grencilerden daha iyi performans gostermistir ve bu performans
Ustinlugindeki miktar, DBO'da sinif seviyelerine gore anlaml bir bicimde degismemistir. Bu sonuglar
Isiginda egitim politikalarina yon verenlere, 6zellikle YBO'da cinsiyete dayali fen basari farkinin artmasini
dnlemek icin ciddi énlemler almalari tavsiye edilebilir. Ornegin fen bilimleri dersini kiz ve erkek
ogrenciler icin daha ¢ekici hale getirebilmek igin; hem 6gretmenin hem de 6grencilerin aktif oldugu
o6gretmenin rehberligi esliginde arastirma sorgulamaya dayali fen Ogretimine, fen bilimleri ders
mifredatinda, fen bilimleri ders kitaplarinda ve hizmet ici 6gretmen seminerlerinde daha fazla yer
verilebilir.

Bu calismada o6grencilerin fen bilimleri dersi donem sonu notlari fen basarisi 6l¢lisi olarak
kullanilmistir. Sinif seviyelerini karsilastirmak icin ayni veya paralel maddelere sahip bir testi basari
Olgisi olarak kullanmak daha iyi olabilirdi ancak boyle bir test her sinif seviyesi igin gecerli olmayacakti.
Ornegin, ilkdgretim okulu dgrencilerinin 4. siniftan 8. sinifa kadar olan basarilarini belirleme girisimi
Tirkiye’de yapilmis olmasina ragmen, bu sinavlardaki ortalama madde zorlugunun ve madde
ayiricithginin her sinif seviyesi icin esit olmadigi gorilmustir (bakiniz EARGED, 2009). Dolayisiyla sinif
seviyelerinin basari karsilastirmalari bu tiir durumlarda problemli olacaktir.

Bu calismada, YBO ve DBO bir biyiiksehirdeki okullardan tlke ¢apinda yapilan TEOG sinavindaki okul
performanslarina bakilarak secilmistir. Ancak secilen bu okullar Tirkiye’deki YBO ve DBO profilini tam
olarak yansitmamis olabilir. Bu nedenle gelecekteki arastirmalar, bu okul profillerini daha iyi
yansitabilmek i¢in DBO'yu sadece Turkiye’deki sosyo-ekonomik statlisi diisiik olan cografi bolgelerden
ve YBO'’yu da sadece sosyo-ekonomik statiisii yiksek olan cografi bolgelerden segebilir.
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