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Abstract

The purpose of the study was to examine the student-level and school-level variability that affect middle school
students’ academic achievement. Student background and school context on student academic achievement were
examined. Participants of the study consisted of 1053 seventh and eighth grade middle school students from 10
schools in the cities of Ankara and Sinop, Turkey. The research study analysed using two-level hierarchical linear
modeling (HLM). Data were analysed with three HLM models: (1) random effects one-way ANOVA model, (2)
random coefficients regression model, (3) intercepts and slopes-as outcomes model. The results of the analyses
showed that at the student level, gender, SES, and number of siblings were found to have statistically significant
effects on student GPA. When considering the practical importance of student level variables, SES, and number
of siblings have small effects, but gender has a moderate effect on students’ school achievements. On average,
female students perform higher than male students in terms of their GPA scores. At the school level, educational
school resources have a significant effect on predicting academic achievement. It has been shown that school
resources have a moderate effect on students’ academic achievements.
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INTRODUCTION

Academic achievement is one of the most important determinants of education quality. Educational
researchers agree that many factors have an impact on students’ achievements (Borkan & Bakis, 2016;
Coleman et al., 1966; Engin-Demir, 2009; Gelbal, 2008). To monitor the quality of education,
educational assessment studies associated with academic achievement are taken into consideration in
many countries. Therefore, studies related to the determinants of student achievement are dramatically
increased over several decades. Student achievement depends on several factors, such as individual
factors, family factors, school factors.

The research studies have shown that student characteristics such as gender, age, motivation, attitudes
towards courses, self-efficacy, students’ efforts, being bullied at school have significant impacts on
academic achievement (Engin-Demir, 2009; Gevrek & Sieberlich, 2014; Ma, 2001; Ozberk, Atalay-
Kabasakal & Boztung-Oztiirk, 2017, Yavuz, Demirtash, Yalcin, & Ilgiin-Dibek, 2017). Family
background characteristics such as family socioeconomic status (SES), family size or number of children
in the family, and parental education are related to educational achievement (Alacac1 & Erbas, 2010;
Borkan & Balkis, 2016; Downey, 2001; Engin-Demir, 2009; Kalender & Berberoglu, 2009; Ministry of
National Education-MoNE, 2007). The students whose families have a lower status, a lower level of
education, and a bigger size are more likely to have lower academic performance in schools (Gamboa
& Waltenberg, 2012; Willms, 1996). On the other hand, some students with low SES are able to show
much higher academic performance than their peers with high SES (Erberber et al., 2015; Organisation
for Economic Co-operation and Development-OECD, 2011; Ozberk et al., 2017). These students are
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called as academically resilient students. Research studies have shown that family characteristics are
strong effects on student achievement whereas school characteristics have weak effects (Baker,
Goesling, & Letendre, 2002; Brooks-Gunn and Duncan, 1997; Coleman et al., 1966; Heyneman &
Loxley, 1983). However, there has been considerable debate on whether school characteristics have a
significant effect on student outcomes (Chevalier & Lanot, 2002; Hanushek, 1997). Several research
implied that in some contexts, school resources and teacher characteristics have a significant impact on
student achievement (Atar, 2014; Bilican-Demir, 2018; Darling-Hammond, 2000; Glewwe, Kremer,
Moulin & Zitzewitz, 2004; Leon & Valdivia, 2015; Phan, 2008; Sweetland & Hoy, 2000; Tavsancil &
Yalgin, 2015; Yavuz et al., 2017). School characteristics, especially in developing countries, determine
the school quality. To examine school effects, different strategies can be used in the studies such as
student-teacher ratio, school size, class size, instructional materials, teacher quality, school resources
(libraries, labs, computers, etc.) (Leon & Valdivia, 2015; Willms & Somers, 2001). The results indicated
that schools with better physical facilities (e.g., libraries, labs, textbooks) and qualified teachers,
especially for developing countries, contribute positively to increase student achievement (Alacact &
Erbas, 2010; Baker et al., 2002).

Assessment of Student Achievement

Several methods can be used to assess student achievement. Final grades or grade point average (GPA)
are generally used for students’ achievements at school. On the other hand, standardized achievement
tests are also used to assess student achievement (Petrill & Wilkerson, 2000). International educational
large-scale assessments such as The Trends in International Mathematics and Science Study (TIMSS),
Programme for International Student Assessment (PISA), and Progress in International Reading
Literacy Study (PIRLS) and national large-scale assessments are generally used to evaluate student
achievement. Numerous studies have been conducted in Turkey to examine student achievement on
TIMSS, PISA, or PIRLS data (Akyliz, 2014; Alacact & Erbasg, 2010; Anil, 2009; Atar, 2014; Atar &
Atar, 2012; Dincer & Uysal, 2010; Ozberk et al., 2017; Ozdemir, 2016; Yal¢in, Demirtasls, Ilgiin-Dibek,
& Yavuz, 2017). However, a few studies conducted in Turkey to examine student academic achievement
on national large scale assessment such as Placement Test Results (SBS), Student Achievement
Determination Exam (OBBS), Transition from Primary to Secondary education (TEOG) or on students’
GPA in schools (Borkan & Bakis, 2016; Ciftei, 2015; Engin-Demir, 2009; Gelbal, 2008; Yavuz, Tan &
Atar, 2019).

The literature showed that academic achievement and its relationship with student characteristics and
school characteristics is one of the enduring issues. Student characteristics such as gender, SES, number
of siblings were examined in the study since these variables are mostly used contextual variables and
likely to influence educational achievement. To determine whether school characteristics make a
difference in student achievement, three categories (school size, student-teacher ratio, school resources)
were measured. Therefore, the aim of the study was to provide empirical evidence on the relationship
between student and school characteristics and student GPA in Turkey. Multilevel modeling was used
to assess these factors on student achievement. Four research questions were investigated in the study:

1. How much do schools differ in their mean academic achievements?

2. How much do schools differ regarding the association between student level variables (i.e.,
gender, SES, number of siblings) and academic achievement?

3. Are school level variables (school size, student-teacher ratio, school resources) significant
predictors of mean academic achievement?

4. Are school level variables (school size, student-teacher ratio, school resources) significant
predictors of within school associations?
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METHOD

Sample and Data

The study group included 1053 Grade 7 and Grade 8 students from 10 public middle schools in the cities
of Ankara and Sinop, Turkey. A typical case sampling method was used to represent the average of
middle school students in the province of Ankara and Sinop (Biiyiikoztiirk, Cakmak, Akgiin, Karadeniz
& Demirel, 2008). The participants consisted of 512 females (48.6%) and 541 males (51.4%). The
average age was 13.46 years, and age range was between 12-15.

Data Collection Instrument

1053 middle school students in 10 schools have completed survey questions which including only
demographic questions. Several demographic questions (gender, SES, number of siblings) were asked
to the students in the survey. While some of the variables were categorical, some others were continuous.
Variables that are thought to affect student achievement were determined. Gender, SES, and the number
of siblings were assigned as student level variables. School size, student-teacher ratio, and educational
resources were assigned as school level variables. School level variables were obtained from the
Ministry of National Education (MEB) e-school system. Students’ GPA as composite achievement
scores were obtained from school administrative records. In schools, teacher-based exams are applied
to students and GPA affects students' high school placement results.

Students’ GPA scores were included as a continuous dependent variable in the HLM analyses. Since
gender is a dummy variable, female students were coded as 1, and male students were coded as 2. SES
was measured with parental income. Students were asked to provide information about their family’s
SES in the survey. SES was ranged from lower to upper as low SES, lower-middle SES, middle SES,
upper-middle SES, and high SES. This variable was coded as low = 1, lower-middle = 2, middle = 3,
upper-middle = 4, and high = 5. Educational resources (e.g. music room, art room, computer lab, science
lab, library, conference room, atelier, sports room) in schools were examined. Scoring school resources
was ranged from the highest score (8) to the lowest score (1). Schools’ scores between 7-8 score, 5-6
score, 3-4 score, and 1-2 score were categorized as a lot (4), some (3), little (2), and very little (1),
respectively. Therefore, SES and educational resources have been considered as ordinal variables. The
number of siblings, school size, and student-teacher ratio were continuous variables in the study. School
size was measured by the number of students per school. The student level and school level variables
have shown in Table 1. The mean values of categorical variables such as gender, SES, and educational
resources represent the proportion of frequency of these variables in Table 1.

Table 1. Descriptive Statistics for Variables

Variables N Mean Sd
Student level

Gender 1053 151 0.50
SES 1053 3.36 0.76
Number of Siblings 1053 2.34 0.96
School level

School Size 10 492.30 181.37
Student-teacher ratio 10 13.40 1.77
Educational resources 10 2.70 0.82
Outcome variable (GPA) 1053 83.94 12.10

Design of the Study

This study aimed to examine the effects of variables at the student level and school level on middle
school students’ academic achievement in Turkish public schools. Due to the nested nature of data, the
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Hierarchical Linear Modeling methodology was used in the present study. Conducting HLM analysis
for nested structure of data helps to prevent making a Type | error and biased results (Gill, 2003;
Osborne, 2000; Raudenbush & Bryk, 2002). HLM helps to determine the direct effects of variables at
individual level and student level (Hox, 1995). For HLM analysis, adequate sample sizes must be
obtained. There are several suggestions about the number of groups required for multilevel model
(MLM) studies. The minimum cluster size of 20 (Tabachnick & Fidell, 2014), cluster size of 30 (Kreft,
1996), or even cluster size of 50 (Hox, 1998, 2010) is recommended in MLM studies. Moreover, the
simulation studies advise that multilevel model should not be used if the number of clusters less than 10
(McNeish & Stapleton, 2016; Snijders & Bosker, 1993). When using small sample size for MLM
studies, restricted maximum likelihood or Kenward-Roger adjustment is recommended to reduce biased
estimates (Boedeker, 2017; McNeish & Stapleton, 2016). In this study, maximum and minimum number
of students in schools was 235 and 68, respectively. Two-level models are analyzed using restricted
maximum likelihood estimation by default in HLM 7 software (Raudenbush, Bryk, Cheong, Congdon
& du Toit, 2011).

Data Analysis

For HLM analysis, the two-level model was applied that student level was at the first level, and school
level was at the second level. Student variables as the lowest level of the hierarchy are nested within
schools (level 2). Analyzing the level 1 (student level) and level 2 (school level) regression relationship
helps to determine the relationship between the predictors and outcome variables (Woltman, Feldstain,
MacKay & Rocchi, 2012). Each level in the hierarchical structure has its own sub-model that explains
the relationships among the variables. The student level factors in the HLM analyses included gender,
SES, and family size (number of siblings). School level factors were school size, student-teacher ratio,
and educational recourses. Before the analysis, the assumptions of HLM were checked. The normality
of error terms (level 1 residuals and level 2 residuals) was assessed (Raudenbush et al., 2011). QQ plots
showed that the residuals are normally distributed.

The HLM modelling consisted of three steps. In the first step, null (unconditional) model with random
effects ANOVA model was created with only student level outcome variable but not included predictors
at student level and school level. It gives the proportion of variance in middle school students’ academic
achievement among schools. The variance of students’ GPA scores was analyzed at the individual level
and also at school level. Student level variables were centered around their group means, and school
level variables were centered around their grand means in the HLM analysis. Centering can help the
interpretation of the model intercepts easily by transforming these scores (Enders & Tofighi, 2007;
Raudenbush & Bryk, 2002).

Random effects one-way anova model

Equations for random effects Anova model regarding this study are as follows:
Level 1 Model (Student Level): Y;; = o+ 13j

Level 2 Model (School Level): By;j=voo + uo;

In student level model, Y;; refers to GPA of student i in school j. B, refers to the mean of student GPA
in school j, and r;; refers to deviation of student GPA in school j from mean student GPA of school j.
Yoo IS the grand mean of student GPA of j schools, and uy; is the deviation of the mean of student GPA
of school j from grand mean of student GPA.

Random coefficient regression model

In the model, the independent variables (gender, SES, number of siblings) were examined to determine
whether they have a significant effect on students’ GPA, on average. Equations for random coefficient
regression model are as follows:
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Level 1 model:
Yij= Boj + Brj(gendery;) + B2;(SES;j)* Bsj(number of sibling;;) + 1
Level 2 model:
Boj= Yoo + Uo;
B1j= V10 * Uy
B2j= V20 + Uy

B3j= V30 * Usj

Intercepts and slopes-as outcomes model

Intercept and slope coefficients are outcomes in the model. This model also called as full model since
both student level and school level variables were included. Equations for intercepts and slopes-as
outcomes model regarding this study are as follows:

Level 1 model:
Yij= Boj *+ Brj(gendery;) + B, (SES;j)+ s j(number of sibling;;) + 1y;
Level 2 model:

Boj = Yoo + Yoi(schoolsize) + yo,(student — teacher ratio) + y3(school recources) + uy;
B1j= Yo+ Wi
B2j = Y20+ Uzj

Bs3j= V30t Usj
RESULTS

Results of The First Research Question (How much do schools differ in their mean academic
achievements?):

The random-effects Anova model determines whether there is enough school variance to justify the use
of multilevel analysis for data set. None of the predictors at level 1 and level 2 here are included in the
null (unconditional) model. The result of the one way ANOVA with random effects were presented in
Table 2.

Table 2. Estimation of Fixed Effect on Anova Model

Fixed Effect Coefficient Standard Error t ratio df
Average GPA.,, Vo0 83.07 1.52 57.50%* 9
**p <001

Table 3. Estimation of Random Effects Anova Model

Random effect Variance 12 df
School level, u; 21.54 116.07** 9
Level 1 effect, ry; 133.67
**p<.001
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According to Table 2, overall school mean was 83.07 with 1.52 standard error. And in Table 3, the
within-school variance was estimated as 133.67. The between-school variance was estimated as 21.54.
The results showed that school level variance was statistically significant (39 = 116.07, p < .001).
Indicating that mean student GPA was significantly varied among schools. The null model also provides
the estimate of the intraclass correlation coefficient. The intraclass correlation coefficient (ICC) was
calculated to indicate the proportion of variance in student GPA among schools. The intraclass
correlation was calculated as pp = Tog / (Tgo + 02) = 21.54 / (21.54 + 133.66) = .14 which indicated
that 14% of total variance in student GPA was accounted for by differences among schools. 86% of the
variability in student GPA resulted from the within-school variance. It has been found that estimated
ICC value was larger than threshold of 5% (Bliese, 2000). The result suggested that HLM analysis is
necessary for the nested data.

Results of the Second Research Question (How much do schools differ regarding the association
between student level variables (i.e., gender, SES, number of siblings) and academic achievement?):

Table 4 and Table 5 showed that the results obtained from the random coefficient model analysis.

Table 4. Estimation of Fixed Effects on Random Coefficient Model

Fixed effect Coefficient Standard Error t-ratio df Effect size
Average GPA, y40 83.07 1.43 57.84** 9

Gender, y10 -4.82 1.17 -4.09* 9 43

SES, v20 1.08 0.44 2.42% 9 10
Number of Sibling, y3, -1.28 0.47 -2.74% 9 A1

**p < .001; *p<.05

Table 5. Estimation of Variance Components on The Random Coefficient Model

Random effect Variance Standard Deviation 12 df
School level, u,; 21.46 4.63 121.48** 9
Level 1 effect, ry; 124.94 11.17

** p <.001

The findings indicated that the mean effects of the gender, SES, and number of siblings on student GPA
were statistically significant. The independent variables had a significant effect on students’ GPA scores
at the student level. The mean slope values associated with the independent variables were estimated as
-4.82, 1.08, -1.28, respectively. Negative coefficient value for gender suggests that on average, female
students’ GPA scores were about five points higher than male students when holding other variables
constant (y10= -4.82). And also on average, one unit increase in number of siblings, student GPA score
decreased one point when controlling all other variables (yso = -1.28). It indicated that number of siblings
was negatively correlated with student GPA score. On the other hand, SES positively contributed to
students” GPA scores (y20 = 1.08). The effect size of each variable was also estimated to interpret the
practical significance of variables (Kelley & Preacher, 2012). The effect size of each variable was
estimated as .43, .10, and .11, respectively. Female students’ GPA on average is 0.43 standard deviation
higher than that of male students. It means that gender variable has moderate effect on student GPA. On
the other hand, SES and number of siblings variables on academic achievement have a small effect
(Cohen, 1992).

After student level variables were added to the model, within-school variance was reduced from 133.67
to 124.94. The results suggested that these variables in students’ GPA scores explain only 7% of within-
school variability (r>=.07).
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Results of the Third Research Question (Are school level variables (school size, student-teacher ratio,
school resources) significant predictors of mean academic achievement?)

The results of the intercepts and slopes as outcomes model for fixed effects were presented in Table 6.

Table 6. Results of The Fixed Effect in the Full Model

Fixed effect Coefficient Standard Error t-ratio df Effect Size
Intercept (GPA), ¥ oo 83.03 1.24 66.65** 9

Student level

Gender, ¥1pn -4.66 1.04 -4.44* 9 -.40

SES, ¥a0 1.07 0.44 2.39* 9 .09
Number of Sibling, ¥ 3o -1.25 0.48 -2.60* 9 -.10
School level

School size, ¥ g1 0.003 0.005 0.67

Student-teacher ratio, }pa -0.79 0.36 -2.19 6

School resources, ¥ a3 311 1.00 3.09* 6 27

**p<.001; *p < .05

At the student level, gender, SES, and the number of siblings were found to have a significant impact
on student GPA. The coefficient values of independent variables were estimated to be -4.66, 1.07, and
-1.25, respectively. Negative coefficient value for gender suggests that on average, female students’
GPA scores were about five points higher than male students when holding other variables constant
(y10=-4.66). And also on average, one unit increase in number of siblings, student GPA score decreased
one point when controlling all other variables (yso= -1.25). It indicated that number of siblings was
negatively correlated with student GPA score. On the other hand, SES positively contributed to students’
GPA scores. At the school level, only school resources found to have statistically significant effect on
mean academic achievement (p = 0.021). It suggested that school educational resources were positively
related to students’ academic performance. And also the effect sizes of the variables at student level and
school level were estimated. Effect sizes for student variables were found -0.40, 0.09, and -0.10,
respectively. While gender variable had medium effect on student GPA, SES and number of siblings
variables had small effect on student GPA. At the school level, effect size of school resources indicated
that an increase of one standard deviation in school resources would result in an increase of 0.27 standard
deviation in the school mean student GPA. It showed that school resources had approximately medium
effect on academic achievement.

Results of the Fourth Research Question (Are school level variables (school size, student-teacher
ratio, school resources) significant predictors of within school associations?)

The results of the intercepts and slopes as outcomes model for random effects were presented in Table
7.

Table 7. Estimation of Variance Components on the Full Model

Random effect Variance Standard Deviation v df

School level, uy; 19.23 4.38 122.92** 6

Level 1 effect, ry; 124.96 11.17 9
**p <.001

According to Table 7, adding student level and school level variables to the null model decreased school
variability from 21.54 to 19.23. This finding indicated that school level variables explained 11% of the
between-school variability in students” GPA scores. And also student variance in the full model
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decreased between from 133.67 to 124.96. It showed that student level variables explained 7% of the
within-school variability in students’ GPA scores. In comparison with the null model, final model
explained approximately 7% of the variance at the student level, and 11% of the variance at the school
level and remaining variability is still statistically significant (p < .001).

DISCUSSION and CONCLUSION

This study empirically investigated the effects of student characteristics and school characteristics on
the academic achievement of middle school students in Turkey. The findings indicated that student
characteristics including gender, SES, and the number of siblings have significant effects on academic
achievement. Student variables explained 7% variance in academic achievement. Gender has strongly
significant effect on student academic achievement. Female students had higher average GPA scores
than male students after controlling other variables. This finding is consistent with several studies
(Borkan & Bakis, 2016; Dayioglu & Tiiriit-Asik, 2007; Engin-Demir, 2009; Ferreira & Gignoux, 2010;
Gevrek & Seiberlich, 2014; Giivendir, 2014; Van Houtte, 2004). For example, Engin-Demir (2009)
studied with sixth, seventh, and eighth grade students to investigate factors influencing their academic
success by using their GPA. This study found that gender is the most important factor among student
characteristics. On average, female students had higher achievement scores than male students in that
study. Dayioglu and Tiriit-Asik (2007) examined the gender gap in academic performance for
undergraduate students. They found that female students outperform male students in cumulative GPA,
but the gender gap in university entrance exam scores was in reverse. Several reasons may explain why
female students outperform male students in schools. Their attitudes and self-efficacy toward school,
sense of school belongings, academic motivation, their efforts toward courses influence female and male
students’ academic achievement differently (Batyra, 2017; Engin-Demir, 2009; Gevrek & Seiberlich,
2014; Johnson, Crosnoe & Elder 2001; OECD, 2016; Van Houtte, 2004; Veenstra & Kuyper, 2004).
Besides, gender equity for school achievement is very important. Turkey has made great efforts to
advance gender equity since 2000. Since school enrollment, especially for females, has increased in
primary and secondary education, gender differences in academic achievement are disappearing
progressively in Turkey. The result of the present study may also show the positive effects of projects
related to gender equity in schools throughout Turkey (The United Nations Children's Fund-
UNICEF,2016). On the other hand, female students tend to show lower performance than male students
in some subjects, especially in science and maths (Atar & Atar, 2012; Berberoglu, 2004; Chiu & Xihua,
2008; Farkas, Sheehan, & Grobe, 1990; Wo6Bmann, 2003). Literature generally showed that gender
differences exist in academic performance of students all around the world. Therefore, more research is
needed to examine gender gap in academic achievement for gender equity in education.

Although effect sizes are small, the effects of the number of siblings and SES on academic achievement
were significant. It was found that low SES students are more likely to get a lower GPA. Similarly, vast
majority of research revealed that the students living in a low socio-economic status family show poorly
performance in schools (Alacact & Erbas, 2010; Atar & Atar, 2012; Aypay, Erdogan, & Sozer, 2007;
Bellibas, 2016; Dincer & Uysal, 2010; Flores, 2007; Gelbal, 2008; Kalaycioglu, 2015; Ma & Klinger,
2000; Perry & McConney, 2010; Sirin, 2005; Smits & Hosgor, 2006). Sirin (2005) used meta-analysis
to examine the family effects on academic achievement. The results showed that socioeconomic
structure has a medium to strong impact on academic achievement. The author suggested that to prevent
overestimating the effects of SES using multiple components of SES (e.g. income, education, and
occupation) is important. The present study also showed the negative siblings effects on academic
achievement. Especially in developing countries and western countries, a negative relationship exists
between large number of siblings and educational outcomes (Buchmann & Hannum, 2001; Downey,
2001; Gelbal, 2008).

The impacts of school variables on academic achievement were examined. The findings revealed that
approximately 11% of the variation in student GPA was explained by differences among schools. School
quality was measured with school size, teacher-student ratio, and school resources. The effect of
educational resources of schools (e.g., library, computer labs, science labs, music room) on academic
achievement was moderate. School size and teacher-student ratio had no statistically significant effect
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on student achievement. The research findings showed that the effect of school resources on academic
achievement was significant. However, there is no consensus about the effect of school resources on
academic achievement. While most of the research found that school characteristics do not have
significant effect on educational achievement research in developed and developing countries (Coleman
et al.,1966; Hanushek, 1997; Hanushek & Luque, 2003), some research emphasized that school
resources are associated with student outcomes especially in developed countries (Card & Krueger,
1996; Fuller & Clarke, 1994; Glewwe et al.,2004; Leon & Valdivia, 2015; Ozberk et al., 2017). Leon
and Valdivia (2015) concluded that when the distribution of schools was unequal, the influence of school
characteristics on academic achievement was significant in developing countries. The authors suggested
that improving school quality especially in poorer areas can help to close gender gap and socioeconomic
gap in student achievement. The school with better physical environment is positively related to student
outcomes (Adeogun & Osifila, 2008; Krueger, 2003; Parcel & Dufur, 2001). The present study showed
that increases in educational resources in schools have a significant impact on student academic
achievement. Therefore, this study suggests that investigating the determinants of student achievement
is crucial to increase quality of education. More progress should be made to decrease the achievement
gap in schools with educational policy movements in Turkey.

The study has also some limitations. Not many variables at student level and school level that effect
student GPA were examined in this study. Student characteristics were measured with middle school
students’ background (demographic variables). However, it is also useful to examine the effect of other
student variables on academic achievement (e.g. personality, intelligence). To determine the quality of
schools, numerous resources can be considered such as teacher quality, institutional quality, physical
resources, etc. School characteristics were measured into three categories in the present study. More
variables should also be considered to measure school quality in further studies. School SES,
geographical distribution of schools, school types, which may also potentially impact educational
attainment, can also be considered in further studies. More research is needed to investigate the
determinants of student achievement. Another limitation of this study was using self-reported data
except students’ GPAs. And also in the study, acceptable low limit to sample size at group level was
used. Since getting larger groups is difficult for several reasons, the number of groups is usually a
methodological concern in multilevel studies (Maas & Hox, 2005). Therefore, further studies should be
conducted to larger number of schools.
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Tiirkiye’de Ogrenci ve Okul Ozelliklerinin Ortaokul
Ogrencilerinin Akademik Basarilarina Etkileri

Girig

Akademik basar1 egitim sisteminin niteligine yonelik en 6nemli belirleyicilerden biridir. Bir¢ok faktoriin
akademik basariyi etkiledigi goriilmektedir (Bérkan & Bakis, 2016; Coleman ve digerleri, 1966; Engin-
Demir, 2009; Gelbal, 2008). Arastirmalar sadece aile 6zelliklerinin degil ayn1 zamanda okul ve 6grenci
ozelliklerinin de 6grenci basarisini etkileyen onemli faktdrler oldugunu gostermektedir (Alacact &
Erbag, 2010; Bellibas, 2016; Borkan & Bakis, 2016; Engin-Demir, 2009; Kalender & Berberoglu, 2009;
MEB, 2007).

Cinsiyet, yas, motivasyon, derslere yonelik tutumlar, 6z-yeterlik, 6grencilerin ¢abalari, okulda zorbaliga
ugramak gibi bircok Ogrenciye ait bireysel ozellikler olup akademik basar tizerinde anlamli etkilere
sahiptir (Engin-Demir, 2009; Ma, 2001; Ozberk, Atalay-Kabasakal & Boztung-Oztiirk, 2017; Yavuz,
Demirtasli, Yal¢in, & Ilgiin-Dibek, 2017). Ailenin sosyo ekonomik 6zellikleri, aile biiyiikliigii ya da
ailedeki kardes sayisi, ebeveynlerin egitim diizeyi 6grenci basarisinda etkili olabilmektedir (Alacact &
Erbas, 2010; Borkan & Balkig, 2016; Downey, 2001; Engin-Demir, 2009; Kalender & Berberoglu,
2009; MEB, 2007). Okul ve 6gretmen ozellikleri de 6grenci basarisinda etkili faktorlerdir (Atar, 2014;
Bilican-Demir, 2018; Darling-Hammond, 2000; Phan, 2008; Tavsancil & Yalgmn, 2015; Yavuz ve
digerleri, 2017). Ogrenci basarisi iizerinde simf biiyiikliigii, okul biiyiikliigii, okulun bulundugu bélge,
ortalama SES (Sosyo-Ekonomik Statii), 6gretmen 6grenci orani, 6gretmen niteligi, egitim kaynaklari,
cevre gibi faktorler okullar arasinda farklilik olusturabilmektedir (Leon & Valdivia, 2015; Willms &
Somers, 2001).

Ogrenci basaris1 degerlendirilirken birka¢ yontem kullanilmaktadir. Genel olarak final notlar1 ya da not
ortalamalart  dikkate alinmaktadir. Standartlastirilmis basar1 testleri de Ogrenci basarisi
degerlendirilirken kullanilabilmektedir (Petrill & Wilkerson, 2000). Uluslararasi genis 6lgekli
degerlendirme (6rnegin; The Trends in International Mathematics and Science Study-TIMSS,
Programme for International Student Assessment-PISA, and Progress in International Reading Literacy
Study-PIRLS) ve ulusal genis Olgekli degerlendirme ile Ogrenci basarisi degerlendirilmektedir.
Tiirkiye’de 6grenci basarisi lizerine bir¢ok ¢alismanin uluslararast TIMSS, PISA veya PIRLS veri setleri
kullanilarak gergeklestigi goriilmektedir (Akyiiz, 2014; Alacac1 & Erbas, 2010; Anil, 2009; Atar, 2014;
Atar & Atar, 2012; Dincer & Uysal, 2010; Ozdemir, 2016; Ozberk ve digerleri, 2017; Yalgin ve
digerleri, 2017). Ancak Tiirkiye’de akademik basariya yonelik sadece birkag galigmada ulusal genis
olgekli degerlendirmenin (6rnegin; SBS, OBBS, TEOG) ya da basar1 ortalamalarmin kullanilarak
gergeklestigi goriilmektedir (Borkan & Bakis, 2016; Ciftei, 2015; Engin-Demir, 2009; Gelbal, 2008;
Yavuz, Tan & Atar, 2019). Bu ¢aligma ortaokul 6grencilerinin akademik basarilarini etkileyen 6grenci
ve okul 6zelliklerinin incelenmesini amaglamaktir. Akademik basar1 6grencilerin genel not ortalamalari
ile dl¢iilmiistiir. Bu ¢alismada dort arastirma sorusuna yanit aranmigtir.

1. Okullar 6grencilerin ortalama akademik basarilarinda ne kadar farklilik olusturmaktadir?

2. Okullar 6grenci diizeyindeki degiskenler (6rnegin, cinsiyet, SES, kardes sayis1) ve akademik
basar1 arasindaki iliskiye bagl olarak ne kadar farklilik olusturmaktadir?
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3. Okul diizeyinde degiskenler (okul biiyiikliigli, 6grenci-0gretmen orani, okul kaynaklari)
ortalama akademik basarinin anlamli yordayicilar: midir?

4. Okul diizeyinde degiskenler (okul biiyiikliigii, 6grenci-6gretmen orani, okul kaynaklari)
okullar arasi iligkide anlaml1 yordayicilar midir?

Yontem

Bu ¢alismada 6grenci diizeyinde ve okul diizeyinde degiskenlerin 6grenci basarisi {izerindeki etkilerini
incelemek i¢in hiyerarsik linear modelleme (HLM) yontemi kullanilmustir. Ig ige gruplanms yapidaki
veriler icin HLM analizi kulllanilmasi Tip | hata yapmayi ve yanli sonuglarin 6nlenmesini saglamaktadir
(Gill, 2003; Oshorne, 2000; Raudenbush & Bryk, 2002). Calisma grubunu, Ankara ve Sinop il
merkezlerinde 10 ortaokula devam eden toplam 1053 yedinci sinif ve sekizinci simf 6grencisi
olusturmustur. Katilimcilarin 512’sini (% 48.6) kiz 6grenciler, 541°ini (% 51.4) ise erkek 6grenciler
olusturmustur. Ortalama yas 13.46 olup yas araligr 12 ile 15 arasinda degismektedir. Ortaokul
Ogrencilerine anket aracilifi ile ¢esitli demografik sorular (cinsiyet, yas, SES, kardes say1s1) ve akademik
basar1 ortalamalar1 sorulmustur. Veri analizi i¢cin HLM 7 kullamlmistir. iki diizeyli HLM modeli
kullanilarak 6grenci diizeyindeki ve okul diizeyindeki degiskenlerin akademik basar1 tizerindeki etkileri
incelenmistir. Cinsiyet, SES ve kardes sayisi 6grenci diizeyindeki degiskenleri olustururken okul
biiylikliigli, 6grenci-6gretmen orani ve okul kaynaklar1 okul diizeyindeki degiskenleri olusturmustur.
Calismada o6grencilerin okullardaki dagilimi incelendiginde, en yiiksek O6grenci sayisinin 235 ve en
diisiik 6grenci sayisinin 68’dir. Calismada iki diizeyli model, HLM 7’nin hesapladigi sinirlandirilmig
maximum olabilirlik 6l¢limii kullanilarak analiz edilmistir (Raudenbush, Bryk, Cheong, Congdon & du
Toit, 2011).

Sonug ve Tartisma

Bu ¢aligmada Tiirkiye’deki ortaokul Ogrencilerinin akademik basarilarini etkileyen 6grenci ve okul
ozellikleri incelenmistir. Arastirma bulgulari, 6grenci 6zelliklerinin (cinsiyet, SES ve kardes sayisi)
ortaokul 6grencilerinin akademik basarilari {izerinde istatistiksel olarak anlamli etkiye sahip oldugunu
gbstermistir. Ogrenci degiskenlerinin akademik basar1 iizerinde agikladifi varyans orami %7’dir.
Cinsiyetin 6grenci basaris1 lizerinde giiclii bir etkiye sahip oldugu ortaya ¢ikmustir. Diger degiskenler
kontrol edildiginde, kiz 6grenciler erkek 6grencilere gore daha yiiksek basari ortalamasina sahiptir. Bu
arastirma sonucu diger arastirma sonuglari ile benzerlik gostermektedir (Borkan & Bakis, 2016;
Gilivendir, 2014; Engin-Demir, 2009; Van Houtte, 2004). Arastirmalar bazi sebeplerden dolay1 kiz
ogrencilerin erkek Ogrencilere gore daha iyi performans gosterdiklerini ortaya koymaktadir.
Ogrencilerin tutumlar1, 6z-yeterlikleri, okula bagliliklar1, akademik motivasyonlari, derslerdeki ¢abalar
kiz ve erkek ogrencilerin akademik basarilarin1 farkli sekilde etkilemektedir (Batyra, 2017; Engin-
Demir, 2009; Gevrek & Seiberlich, 2014; Van Houtte, 2004; Veenstra & Kuyper, 2004). Ayrica, cinsiyet
esitligi okul basarisi i¢in ¢ok dnemlidir. Tiirkiye’de 2000 yilindan itibaren cinsiyet esitligini arttirmak
adma 6nemli ¢alismalar yapilmistir. Ilkokul ve ortaokulda dzellikle kiz 6grencilerin okullasma oranlar
arttirilarak kiz ve erkek 6grencilerin akademik basarilar1 arasindaki farklilik 6nemli 6l¢iide azalmistir.
Bu arastirma sonucunun da Tirkiye’de okullarda cinsiyet esitligine yonelik yapilan projelerin olumlu
etkilerini gosterdigi sdylenebilir(The United Nations Children's Fund-UNICEF, 2016). Diger taraftan
kiz 6grencilerin bazi alanlarda o6zellikle fen ve matematikte erkek Ogrencilere gore daha diisiik
performans gosterme egiliminde olduklari goriilmektedir (Berberoglu, 2004; Chiu & Xihua, 2008;
Farkas, Sheehan & Grobe, 1990; Wo6lmann, 2003). Alan yazin genel olarak 6grencilerin akademik
performanslarinin cinsiyetlerine gore farklilik gosterdigini ortaya koymaktadir. Bu nedenle, bu alana
yonelik daha fazla ¢alisma yapilmasi olduk¢a 6nemlidir.

Etki biiyiikliigii disiik olmasina ragmen, kardes sayist ve SES degiskenlerinin akademik bagar1 tizerinde
anlaml1 etkiye sahip oldugu ortaya ¢ikmustir. Diisiik SES’e sahip 6grencilerin daha diisiik akademik
ortalamaya sahip olma ihtimalinin daha yiiksek oldugu bulunmustur. Benzer sekilde, bir¢ok arastirma
diisiik sosyo ekonomik statiiye sahip aile ile yasayan Ogrencilerin okullarda diisiik performans
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gosterdiklerini agiga ¢ikarmustir (Alacaci & Erbas, 2010; Atar & Atar, 2012; Aypay, Erdogan, & Sozer,
2007; Bellibas, 2016; Dincer & Uysal, 2010; Flores, 2007; Gelbal, 2008; Kalaycioglu, 2015; Perry &
McConney, 2010). Ayn1 zamanda bu arastirmada, kardes sayisinin akademik basari tizerindeki negatif
etkisi ortaya cikmustir. Ozellikle gelisen iilkeler ve bati iilkelerinde, ¢ok sayida kardes ve egitim ¢iktilart
arasinda negatif yonde iliski bulunmaktadir (Buchmann & Hannum, 2001; Downey, 2001; Gelbal,
2008).

Aragtirmada okul degiskenlerinin akademik basar1 {izerindeki etkileri incelenmistir. Ogrenci basar1
ortalamasi tiizerinde yaklasik %11 oraminda varyans, okullar arasindaki farkliliklar araciligr ile
aciklanmaktadir. Okulun niteligi, okul biyiikliigii, 6gretmen-6grenci oran1 ve okul kaynaklar1 gibi
degiskenler ile olgiilmistiir. Okul kaynaklarinin (Srnegin, kiitliiphane, bilgisayar laboratuvari, fen
laboratuvari, miizik odasi gibi) 6grenci basarisi lizerinde etkisi orta diizeydedir. Ancak okul biiytikligi
ve Ogretmen-Ogrenci oranmnin ogrenci basarisi lizerinde istatistiksel olarak anlamli bir etkiye sahip
olmadig1 ortaya ¢ikmistir. Alan yazin incelendiginde okul kaynaklarinin akademik basarn iizerindeki
etkisine yonelik ortak bir goriis olmadig1 goriilmektedir. Bazi calismalar okul kaynaklarinin akademik
basar1 iizerinde etkisinin olmadigini gostermektedir (Coleman ve digerleri,1966; Hanushek, 1997;
Hanushek & Luque, 2003). Diger taraftan baz1 ¢aligmalar, okul kaynaklarinin 6grenci ¢iktilari ile iligkili
oldugunu ortaya koymustur (Card & Krueger, 1996; Fuller & Clarke, 1994; Ozberk ve digerleri, 2017).
Daha iyi fiziksel ortama sahip bir okul, 6grenci basarisini pozitif yonde etkileyebilmektedir (Adeogun
& Osifila, 2008; Krueger, 2003; Parcel & Dufur, 2001). Bu ¢alismada da, bu arastirmalar1 destekleyen
bulgulara ulagilmustir.
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