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Abstract
The purpose of this study is to discuss student and school factors, including cross level interaction, that
cause inequalities in seven and eighth grade students’ achievement in Turkish context by using national
achievement test scores with a multi-level statistical approach. Our results are in line with most other
studies with similar purpose. Our results show that approximately 17% of the variation in student test
scores is explained by differences between schools, while the remainder of the variation is accounted for
by within-school factors. Our results highlight that student-level variables alone explain nearly 73% of the
between-school variance and approximately 19% of the within-school variance in student achievement
scores. Our school-level variables explain a relatively small amount of the variation, approximately 5%. This
has demonstrated that between- and within-school differences in student achievement are largely accounted
for by the socio-demographic background of students. This is in line with the Coleman Study findings; the
effect of school characteristics on student achievement was modest compared to the effect of students’ socio
demographic characteristics. Our results also show that average parent education and income, full-day
schooling, attending an urban school and the percentage of female students in the classroom mediate the

relationship between student-level variables and student test scores.
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While education provides individuals an opportunity for cognitive, social and
emotional development, it maintains and creates social stratification (Montt, 2011).
Socioeconomic factors, along with school- and community-related factors, cause
inequalities in education. For instance, gender (being female) and wealth (being
poor) are major obstacles to school enrollment and achievement (Filmer, 2005;
Nguyen, 2006). In some countries, females still do not have the same opportunities
as males. Females do not have equal access to education and have lower academic
achievement than their male peers (Nguyen, 2006). The literature has pointed
to socioeconomic-related educational inequalities in underdeveloped (Grimm,
2011) and developing countries (Martins & Veiga, 2010). Students who grow up
in families of low socioeconomic status (SES), specifically, those whose parents
have low levels of education, low incomes, or low-prestige occupations, generally
show slower cognitive development than students whose parents have high SES
(Gamboa & Waltenberg, 2012; Hertzman, 1994; Hertzman & Weins, 1996). This
can be explained with Bourdieu’s cultural capital reproduction theory (1986), which
holds that “socioeconomic inequalities in education persist because highly educated
parents give their children a better understanding of the dominant culture and an
ability to act within it” (p. 1017, as cited in Martins & Vegia, 2010). Identifying the
sources of inequalities in educational attainment and achievement and, reducing their
effects are major concerns of educational researchers and policymakers worldwide.

School variables such as school culture, resources (e.g., books, teacher-student
ratio), and the socioeconomic composition of a school can create learning situation
that exacerbate imbalances in student achievement across schools (Baker, Goesling,
& Letendre, 2002; Thrupp, Lauder, & Rabinson, 2002). The Equality of Educational
Opportunity Study (Coleman et al., 1966), also known as the Coleman Study, surprised
many researchers and policymakers, not only in the United States but throughout the
world; it showed that, rather than the school itself, it was the socioeconomic and ethnic
background of families that constituted the source of variation in achievement. Since
then, much research has been conducted to verify whether these findings hold true in
other countries as well. Some studies conclude that the impact of schools on student
achievement is small in wealthy countries but relatively strong in poorer countries
(Buchmann, 2002; Fuller & Clarke, 1994; Heyneman & Loxley, 1983). Other findings,
however, are consistent with those of the Coleman Study (Baker et al., 2002).

Beyond the acknowledged effect of family factors on school participation, the
influence of school- and community-related factors on student achievement remains
essentially unexplored. Binder (1999) and numerous other researchers have drawn
attention to this gap in the literature. Few studies have been conducted in Turkey
to examine school and family effects on school outcomes such as achievement on
national large-scale assessment and the Program for International Student Assessment
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(PISA) (Alacaci1 & Erbas, 2010; Dinger & Uysal, 2010; Giinger & Kose, 1993;
Tomul & Savaseci, 2010). Existing Turkish studies have their own methodological
limitations. For instance, they used data collected by the Program for International
Student Assessment (PISA), which raises concerns about the validity of test results,
sample coverage and representativeness (Ferreira & Gignoux, 2011). Pisa Sampling
coverage rate is below 50% and no information about non-participant students is
available (Carvalho, Gamboa, & Waltenberg, 2012).

The purpose of this study is to explore student and school factors that contribute to
inequalities in seventh- and eighth-grade student achievement in the Turkish context
by using national achievement test scores. We use multilevel modeling to assess
the impact of family socio-demographic background and school characteristics on
academic achievement.

Inequalities in School Attainment and Achievement in Turkey

Turkey is a country that has a challenging task to ensure 100% access to primary
education for both females and males. Although there has been progress in reducing
the number of out-of-school children since 1997 (Devlet Planlama Teskilati, 2006),
enrollment figures for primary education has not reached the targeted level. Despite
evidence of progress toward 100% access to primary education, statistics show that
there are problems of gender equity as well as school enrolment (Egitim Reformu
Girisimi [ERG], 2015).

The United Nations Development Program (UNDP) reported a literacy rate of
87.4% (79.6% for females, 95.3% for males) for Turkish citizens over 15 years of age
(UNDP, 2008). The Human Development Index for 2009 shows that, although the
gap between female and male enrollment has decreased (81.3% for females, 96.2%
for males), it still exists (UNDP, 2009). The 2012-13 Household Labor Force Survey
showed that approximately 35% of Turkish youth between 15 and 19 years of age is
out of education system and majority of this group have a primary school diploma
(eight years schooling) at most (Giirsel, Uysal, & Kokkizil, 2015).

Access to education in Turkey is monitored mainly through enrollment rates (ERG,
2015), but Lewin (2007) suggests that enrollment statistics should not be used as the
sole indicator for school access. In fact, school access should be defined in terms
of regular attendance, successful learning, age appropriate progression, completing
school on time and other equal opportunities. Therefore, we need more statistics and
studies to form an accurate picture of school access in Turkey.

Little research is available on educational inequalities in Turkey, compared to
the amount of research available for other developing countries. Filmer (2005) used
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international household data sets to investigate whether a combination of gender and
wealth generating inequalities in educational enrollment and attainment (completion
of grade five) in 44 countries. He found significant gender inequality in Turkey,
unlike for most other countries in the region. And although a gender gap exists
across wealth groups, inequalities were more pronounced among poorer children.
Similarly, Tansel (2002) examined determinants of school attainment in Turkey using
the Household Income and Expenditure Survey. She found that school attainment
was strongly related to household permanent income; higher income led to higher
school attainment, and this effect was even stronger for females. Parent education
on school attainment was similar to the effect of income. Students living in urban
areas had higher school attainment than those in rural environments. Income also
determines the school track that students choose. Those from low-income families
tend to enroll in vocational high schools, while students from top income levels more
often attend Anatolian high schools or science-oriented high schools (science high
schools) (ERG, 2015).

Results from PISA 2006, 2009 and 2012 show that the average achievement
of Turkish students in mathematics, science and reading is below OECD mean
performance. Nineteen percent of the variability in Turkish student performance is
explained by the students’ socio-economic background. Students in urban schools
perform better than students in non-urban schools, even after controlling for socio-
economic background in PISA 2009 (OECD, 2010). In science and reading scores
in PISA, there are 12 and 44 points difference, respectively, in favor of females.
However, males tend to perform better (6 points) in mathematics than females
(Egitimi Arastirma Gelistirme Dairesi Bagkanligi, 2010; OECD, 2009). Among
the countries participating in PISA in 2003, Turkey had the greatest variance in
mathematics proficiency. A large portion of this variability can be attributed to
significant disparities in the economic, social and cultural status (ESCS) index as
well as the ESCS index of schools (OECD, 2004). The same is also valid for PISA
2012 results (Anil, Ozkan, & Demir, 2015).

Engin-Demir (2009) reported that parents’ education, household size, wealth (home
ownership and household possessions) combined explained 23% of the variation in
academic achievement. When student characteristics were added to the model (e.g.,
gender, work status, participation in extracurricular activities), it explained 22%
more variance. Only 5% more variability was explained with the addition of school
quality indicators. The father’s education, home ownership and the teacher-student
ratio statistically significantly explained variance in achievement over other variables
in her model.
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The Turkish Education System in Short

Turkey adopted a top-down system in the early 1920s which mandated that school
curricula, funding, teaching, employment, and other policies be set by the Ministry
of National Education (MoNE). Educational goals and objectives and national testing
decisions are made and implemented by the Ministry as well. In the early period, the
school system was divided into four cycles of three years each. Later this was changed
to a 5+3+3 system. The first five years were compulsory until 1997, when compulsory
education was extended to eight years and secondary education school became four
years. Students continuing to secondary education had to choose from among several
tracks; general high schools, high schools with a science- and language-oriented
curriculum, vocational/technical high schools, and religious (Islamic) vocational high
schools. Unfortunately, the transition from primary education to secondary education
did not reach the desired level during these years. In 2012, a new amendment brought
three radical changes to the education system. It increased the compulsory education
requirement to 12 years, which are divided into a 4+4+4 system, namely primary
school (four years), middle school (four years), and high school (four years). The
new regulations require children to start first grade at the age of five and a half and
they are then required to choose their track after fourth grade. New reform makes
it possible for students to attend Islamic schools as early as ten years of age and
vocational school after grade eight. Since 1997, different systems have been used for
the transition from eighth grade to ninth grade. Currently students’ average grade in
six subjects (science, math, history, Turkish, a foreign language, religion and ethics)
and national exam score in these six subjects has been used for transition from eighth
to ninth grade.

The data used in this study belongs the 2011-2012 academic year just before the
current amendment was implemented. In this academic year, 10,997,301 students
enrolled in 32,108 schools from first through eighth grade. Of those enrolled in
compulsory education, 286,972 (2.61%) were attending private schools (MoNE, 2012).

Methodology

Data Analysis

Regression analysis is generally used to examine the relationship between student
achievement and one or more predictor variables (e.g., gender, parent education,
SES). One of the fundamental assumptions of these analyses is independence of
observations, which means that observation/cases do not correlate with each other,
i.e., one observation cannot be predicted from other observations (Glass & Hopkins,
1996, p. 295). Moreover, researchers assume that a relationship is constant across
the entire sample (McCoach, 2010). Because of the nature of the population or the
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research design in educational research, however, these assumptions are usually
violated. When students are nested within a classroom, classrooms are nested within
a school, and schools are nested within a district, observation units such as students
in the same classroom tend to resemble each other, compared to other students in
other classrooms. It is plausible that the relationship among variables may vary by
cluster. Ignoring the nested/clustered structure of the data may inflate the possibility
of'a Type I error (O’Connell & McCoach, 2008). Multilevel modeling techniques use
a special regression analysis that takes into account the violation of the assumption (it
adjusts error variance). Since this technique allows the relationship between criterion
and predictor variables to vary across clusters, variability in regression lines can
potentially be explained by using variables of a higher level (McCoach, 2010).

In building our multilevel hierarchical models, a step-by-step approach was
adopted, as Hox (2010) suggested.® First, the null model was tested. Second, the
random intercept, fixed slope model with only level-1 predictors and interactions of
level-1 predictors was executed (model 1). Level-2 predictors were then added to the
model to examine the intercepts (variability in school means) (model 2). Finally, the
model with cross-level interactions was examined (model 3).

For our analysis we used the freely available Ime4 package, (Bates, Maechler,
& Bolker, 2012) which was developed for open source R software (R Core Team,
2012). The Ime4 package does not report p-values by default. Because there is no
consensus on how to calculate the degree of freedom for linear mixed models, there
is no unique way to compute p-values in the mixed-models literature. Therefore,
we used t-statistic to test for significance of an estimate. Given that we had a large
number of students, it was reasonable to assume that our t-statistic closely followed
a normal distribution. We therefore used critical values of 1.96 and 2.58 for the two-
sided tests for 5% and 1% significance level, respectively.

Data Source

The data set of the study was drawn from e-School, an education management
information system created by the Turkish MoNE. The e-School is used nationwide
in both public and private primary and secondary schools in Turkey. Schools are
required to enter student- and school-related data, such as grades, family demographic
background, and the number of teachers in the school.

The original sample was drawn from 10% of the total population of approximately
10 million students across the country, systematically selected. For systematic
sampling first, all students in the population were sorted by province, county/town,

3 For a comparison of different approaches see West et al. (2007).
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village/school, grade level, classroom, and gender and then we assigned a consecutive
number from 1 to N. The sampling started by selecting one student from the first 10
students. After that every tenth student in the list was included in the sample. The
final sample included 1,032,000 students from public schools from the first grade to
the eighth grade.

Since grades on report cards assigned by classroom teachers are not comparable
across teachers or schools, we used the results of a nationally-administered test
(Seviye Belirleme Sinavi [SBS]) as an achievement indicator. This national test had
been administered to sixth-, seventh- and eighth graders at the end of each academic
year from 2008 to 2013 to measure students’ whole-year performance. However, we
had to drop the sixth graders because the majority of them had no test score.

In the data set, only 93,569 seventh graders and 91,918 eighth graders provided
usable data for a multilevel analysis (where we had 128,370 and 123,688 observations
for seventh and eighth grades, respectively). Most of the students in the sample were
in schools located in urban areas (80%). The average age of the seventh graders was
12.18 years, with a standard deviation of 0.64. These numbers are 13.16 and 0.64 for
eighth graders. The percentage of females was 48.1 for seventh grade and 47.5 for
eighth grade.

Measures and Variables

Based on previous studies and the availability of data in the e-School system,
variables at the student and school level were selected (see Table 1). Student-level
variables were obtained directly from the e-School system, while some school-level
variables were calculated using student-level variables, e.g., average of peer’s family
income, female ratio, average of peer’s parent education, average of peer’s family
income. In addition to these variables urban variable was obtained directly from
s-School. The rest of the variables shown in Table 1 were used as predictor variables
in either level 1 or level 2. Test score was the score on the large-scale achievement
test score that seventh and eighth graders took at the end of academic year.
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Table 1
Variables (7th- and Sth-grade students only)
Variable Name Coding Percent Mean (SD) Min. Max.
Test score 311.38 (80.76) 0O 500
Gender (Female) 0=No 1=Yes 47.81
Age 12.66  (.81) 10 17
Father’s education Years of education level attained 7.15  (3.55) 0 22
Mother’s education Years of education level attained 556  (3.49) 0 22
Age-grade equivalent 0= age in grade congruence 1= age in 75.89
grade incongruence (younger or older
than grade level)
Absenteeism Number of days that student does not 1147 (1829) 0 183
attend school
Income 1=low, 2, 3 = average, 4, 5 = high 293  (.87) 1 5
Working 0=no l =yes 1.91
# of siblings Number of siblings 342 (2.07) 1 30
Teacher/Student The # of teachers serving in the 33 (.11) 0 6
classroom divided by the # of students in
the classroom
Full-day schooling 1 =yes; 0=no 50.36
Urban 1=yes; 0 =no 80.53

Findings
Tables 3a and 3b show our estimates for fixed and random coefficients of the three
hierarchical linear models for seventh and eighth graders separately. We will discuss
our results separately for each of the three models below, but first we need to execute
the unconditional (null) model, where none of the predictors at either level 1 or level
2 are included in the model to determine whether or not multilevel analysis is needed.

Level 1: Test score =, + r;
Level 2: §, =y, t u,

i refers to the student and j refers to the school in the above notation. There are
significant differences in mean test score among schools. The intra-class correlation
coefficient (ICC), which is defined as the ratio of school-level variance, Var(u,), to
the total variance, sum of Var(uoj.) and Var(rl.j).

Tables 2a and Table 2b show our estimates for these variances. For seventh grades,
Var(u,, ) and Var(r,) are respectively given by 1120 and 4943; while for eighth grades
we have 1164 and 5742. As a result, the ICC is found to be 0.1848 for seventh
graders and 0.1686 for eighth graders. This means that only 18.48% and 16.86% of
the variability in scores is accounted for by differences between schools for seventh
and eighth grade students respectively and within-school factors account for the
rest. Given the amount of ICC, it would be wrong to assume that these data were
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independent. Further, we computed Likelihood Ratio (LR) tests to determine whether
these school effects were significant. To do this, we compared the null multilevel
model above with a null standard linear model without random effects i.e.,

Test score = B, +r,

The LR statistic is calculated as twice the difference in the log likelihoods. We got
7,740 and 6,765 for seventh and eighth graders, respectively. For 5% significance
level the critical value for chi-square distribution is 3.84 with 1 df. Hence, we
concluded that school effect is significant.

Table 2a
Null Model (7th grades)
Fixed effects Random effects
Estimate  Std. Error t value Name Variance Std.Dev.
(Intercept) 312.12 0.38 812.10 (Intercept) 1120.30 33.47
Residual 4943.30 70.31
N obs: 93569, N s.id: 15928
Table 2b
Null Model for (8th grades)
Fixed effects Random effects
Estimate  Std. Error  t value Name Variance Std.Dev.
(Intercept) 312.12 0.38 812.10 (Intercept) 1164.30 34.12
Residual 5741.60 75.77

N obs: 90918, N s.id: 15835

Model 1: Random Intercept, Fixed Slopes, only Level 1 Predictors

In model 1, test scores were regressed on level-1 variables to determine which
level-1 predictors were important in explaining the variation in test scores. While
we assumed that the intercept of the relationship between predictors and outcomes
differs between schools, the nature or strength of the relationship (the slope) is the
same. This model included not only main effects but also interactions between gender
and other variables: working, siblings, father’s level of education, mother’s level
of education. The inclusion of interactions between first-level predictors may be
important, as indicated by Bauer and Cai (2009). They show that failure to take into
account nonlinear effects at a lower level (e.g., student level) might lead to spurious
random slopes and cross-level interactions. Upon investigation, an interaction term
between the gender dummy and the following variables were proven to have more
explanatory power: working dummy, number of siblings, father’s level of education
and mother’s level of education.
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Level-1 Test score = f, +J3 (female) +J (Age-grade equivalent) +
B(Absenteeism) , + B (Income), + B, (Teacher/student) B Workmg) +5, (Slblmgs)
+ B(Father educatlon) + B, (Mother education), + B, (Female*Workmg)ij +
B, (Female *Slblzngs)ijJrﬂ”(Female *Father educatzon)ijJr B, ,(Female*Mother
education)y_ tr,

Level-2 'Baf =y, tu

0

Tables 3a and 3b summarize our results. Our first model (model 1) presents
student-level predictors and their interactions. After student-level predictor variables
were added, approximately 79% of the between-school variance and 19.8% of the
within-school (between-student) variance in student achievement scores for seventh
grade are explained.* For eighth grade, these numbers are 79.07% and 19.83%. These
relatively high numbers are rather surprising. Adding exclusively student-level
predictors explains more than 79% of the between-school variance for seventh grade.
Thus, student-level variables have relatively more predictive power for explaining
between-school variance, implying that there are important compositional differences
between schools, i.e., student characteristics such as family income, number of
siblings, gender, teacher-student ratio, and parent education vary greatly across
schools. Given the high degree of stratification in Turkey’s schools, one would expect
that gender composition, average level of parental education, and socioeconomic
factors differ from one school to another. In fact, this is corroborated by the statistics
given above.

This paragraph interprets our findings for both grades. All main predictors for both
grades and three- and two-interaction predictors for seventh and eighth grade are
statistically significant. Absenteeism and having a job have a negative effect on test
scores, as expected. However, the effect of working is less important for females in
seventh grade. The level of education of both the father and mother are significant
and correlate positively with test scores. The father’s level of education has a greater
impact on test scores for males, while there seems to be no difference between males
and females regarding the level of the mother’s education. In an age-grade equivalent
classroom, family income and the teacher-student ratio both have a positive and

4 The explained between-school variance, for seventh grades, is computed as the proportional change in
Var(u,?/.) comparing ml in Table 3a to the null model in Table 2a. Mathematically this is
Var! (uoj) — Var® (uuj)
Var® (uo;)
where Var! (u J) is Var(u, ) of m1 and Var® (u; ) is Var(u,, ) of the null model. For seventh grades this is (1120-
234.5)/1120=0.7907. Agam for seventh grades the explamed within-school variance is computed as the
proportional change in Var(r“) comparing m1 to the null model. Mathematically this is
‘ Var! (n, /) Var® (r, ])
Var® (r;)

where superscripts 1 and 0 are defined similarly. For seventh grades this is (4943-3963)/4943=0.1983.
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significant impact on test scores. The number of siblings affects males and females in
the opposite direction: for males, the number of siblings is correlated positively with
test scores, while for females the effect is the opposite. We will discuss this surprising
and important point later in the text.

Table 3a
Model Estimations (7th grades)
ml m2 m3

Fixed Effects Estimate Std. Err.  #-value Estimate Std. Err.  f-value Estimate Std. Error  #-value
(Intercept) 219.24 2.05 107.07  195.75 4.06 48.19 207.26 5.04 41.16
Absenteeism -2.15 0.03 -62.91 -2.13 0.03 -62.56 -1.90 0.11 -17.87
Age-grade eq. 4.34 0.73 5.94 3.62 0.73 4.97 3.75 0.73 5.15
Income 7.32 0.35 20.91 6.26 0.36 17.29 3.09 0.82 3.77
Tch/student 29.78 2.85 10.47 10.77 2.94 3.66 10.85 2.94 3.69
Gender 25.72 2.04 12.64 25.93 2.03 12.78 17.39 4.97 3.50
Work -14.64 2.96 -4.95 -14.45 2.95 -4.90 -14.21 2.96 -4.79
Siblings 0.59 0.25 2.34 1.46 0.26 5.73 1.49 0.26 5.69
Father educ 5.61 0.13 41.95 5.13 0.14 37.99 5.01 0.14 36.23
Mother educ 3.64 0.15 24.88 291 0.15 19.48 2.79 0.15 18.05
P.Female -5.04 4.42 -1.14 -18.18 6.09 -2.99
Urban -2.11 0.86 -2.44 -9.44 291 -3.25
C.educ 3.94 0.27 14.57 4.11 0.32 12.66
C.inc 4.56 1.37 332 4.92 1.38 3.56
Full-day 4.06 0.66 6.11 5.49 0.87 6.31
Female*Work 11.91 4.46 2.67 11.75 4.45 2.64 11.70 4.44 2.64
Female*Siblings -1.36 0.35 -3.89 -1.38 0.35 -3.97 -1.59 0.36 -4.42
Female*F.educ -0.83 0.19 -4.43 -0.82 0.19 -4.39 -0.63 0.19 -3.24
Female*M.educ 0.17 0.21 0.82 0.17 0.21 0.83 0.39 0.22 1.77
Female*P.Female 27.18 8.35 3.26
Female*C.educ -0.68 0.36 -1.92
Female*Urban -2.69 1.54 -1.75
Absent*Full-day -0.22 0.08 -2.89
Absent*Urban -0.31 0.10 -3.08
Income*Urban 3.87 0.89 4.37
Random effects Variance Std.Dev. Variance Std.Dev. Variance Std.Dev.
(Intercept) 234.51 15.31 188.28 13.72 376.13 19.39
Absent 0.40 0.64
Female 60.64 7.79
Income 24.79 4.98
Residual 3963.19  62.95 3956.46  62.90 3901.29 62.46

N: 56298, Ng: 13406 N: 56278, Ng: 13400 N: 56278, Ng: 13400
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Table 3b
Model estimations (Sth grades)
ml m2 m3
Est. Std. Err.  #-value Est. Std. Err.  t-value Est. Std. Err.  #-value
(Intercept) 208.23 2.22 93.98  180.95 443 40.87  188.85 5.48 34.47
Absenteeism -2.19 0.03 -67.84  -2.17 0.03 -67.41 -1.99 0.11 -18.77
Age-grade eq. 5.66 0.77 7.31 4.80 0.77 6.22 4.94 0.77 6.41
Income 6.80 0.37 18.14 5.74 0.39 14.78 2.74 0.87 3.15
Tch/student 26.06 3.05 8.54 9.41 3.12 3.02 8.87 3.12 2.84
Gender 36.32 2.20 16.52  36.59 2.19 16.69 36.07 5.33 6.77
Work -10.78 2.95 -3.66 -9.98 2.94 -3.40  -10.03 2.95 -3.40
Siblings 1.41 0.27 523 242 0.27 8.87 2.49 0.28 8.95
Father educ 6.09 0.14 43.07 5.59 0.14 39.07 5.44 0.15 37.02
Mother educ 3.67 0.16 23.60 2.94 0.16 18.53 2.79 0.16 17.06
P.Female -7.30 4.76 -1.53 -15.36 6.61 -2.32
Urban -2.25 0.94 -2.40 -9.29 3.11 -2.98
C.educ 4.23 0.29 14.60 4.43 0.35 12.71
C.inc 5.34 1.48 3.60 5.75 1.50 3.85
Full-day 3.51 0.72 4.85 5.79 0.97 5.95
Female*Work 4.23 4.77 0.89 2.98 4.75 0.63 2.84 4.73 0.60
Female*Siblings -1.87 0.38 -4.96 -1.86 0.38 -4.95 -2.09 0.39 -5.42
Female*F.educ -1.09 0.20 -5.50 -1.10 0.20 -5.56 -0.86 0.21 -4.15
Female*M.educ 0.31 0.22 1.37 0.29 0.22 1.32 0.58 0.23 2.46
Female*P.Female 14.15 8.92 1.59
Female*C.educ -0.84 0.38 -2.19
Female*Urban -4.02 1.66 -2.43
Absent*Full-day -0.27 0.07 -3.85
Absent*Urban -0.13 0.10 -1.32
Income*Urban 3.68 0.94 391
Random effects Variance Std.Dev. Variance Std.Dev. Variance Std.Dev.
(Intercept) 307.04 17.52 246.55 15.70 400.84 20.02
Absent 0.41 0.64
Female 122.75 11.08
Income 19.92 4.46
Residual 452641  67.28 4522.57  67.25 4449.52  66.70
N: 56278, Ng: 13415 N: 56255, Ng: 13407 N: 56255, Ng: 13407

Model 2: Random Intercept, Fixed Slopes, Both Level Predictors

In this model, we assessed the extent to which interschool variability of test scores
can be explained by level 2 variables: the proportion of female students (female
ratio), full-day schooling, urban, peer parents’ average education, and peer family
average income.
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Level-1 Test score = f, + B (Female) .+ ,(Age-grade equivalent)  +
ﬁ3(Absenteeism)l_j_+ ﬁ4(1ncome)ij+ ﬁj(Teacher/student)l.j+ﬁ6(W0rking)l.j,+/)’7(Siblings)i/_
+ By(Father education) + B(Mother education),, +/>)10(Female*W0rking)ij +
B, (Female *Siblings)i].+ﬁ]2(Female*Father education)ijJr B, ,(Female*Mother
education) .+ r,

Level-2 By =%y + 7, (Female ratio) +y,, (Urban) +y,, (Average of
peer’s parent education)j +y,(Average of peer’s family income)j +y,. (Full-day
schooling)j +u,

Adding both level variables to the null model helps explain more than 78.82% of
the between-school variance and explains 21.23% of the within-school variance in
student achievement scores for eighth graders. For seventh grade, these percentages
are 83.1 and 19.9. (see explanations in footnote 2 for the way we compute changes
in between- and within-school variation). As expected, the addition of school-level
variables increases the explained variance at the school level. Compared to model 1,
the within-school explained variance does not change significantly (0.07% in the case
of eighth graders and 0.14% for seventh graders), while the between-school variance
is explained much better (5.20% for eighth grade and 4.13% for seventh grade).

Adding the school variable does not significantly change our findings from model
1. The interesting finding in model 2 is the asymmetric effect of siblings for males and
females. Having siblings is positively correlated with test scores for males, while for
females this is almost zero. Similar to model 1, this model shows that urban residence
negatively affects test scores, while the effect of full-day schooling, average of peer’s
parent education and average of peer’s family income is positive. Both seventh and
eighth graders attending school in urban areas are expected to score more than 2
points lower than students living in non-urban areas. Similarly, both seventh and
eighth graders attending a school for a full day were expected to score approximately
4 points higher than students attending a half-day school. A one-year increase in the
average parent level of education in the school raises test scores approximately 4
points for both grades, as opposed to a one-point increase in average of peer’s family
income results in an increase of almost 5-points for both grades.

Since model 2 and model 1 are nested models (one can derive model 1 from model
2 by removing school-level variables) we use the deviance (or likelihood) parameter
to compare them, where each model is estimated using “full maximum likelihood”
(FML). The deviance parameter which measures model misfit indicates that model 2
fits better than model 1, according to a chi-square test.
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Model 3: Random Intercept-Random Slope Model with Cross-Level Interactions

In model 3, we assess not only whether level 2 predictors influence average test
scores in a school, but also whether they interact with any level 1 predictors. Before
running model 3, we determined which slopes needed to vary across schools by
running model 2 with a slope variance component, as suggested by Hox (2010).
Based on these results, we decided to let slopes for female, absenteeism, income,
sibling and age-grade equivalent vary across schools.

Level-1 Test score = f, + f, (Female) .+ 3, (Age-grade equivalent),
+ ﬁ3j(Absenteeism)ij + B 4/_(1ncome)y_ + B (Teacher/ student)i/_ +B( Working)y_ +
/37(Siblings)ij + By(Father education) + B (Mother education), + B, (Female*
Working)l./. + ﬁ”(Female*Siblings)ij + B,,(Female*Father education)ij +
B, (Female*Mother education) i

Level-2 By = V4 T 7, (Female ratio), + y,, (Urban), + y,, (Average of peer’s
parent education)j +7y,, (Average of peer’s family income), + 7y, (F ull-day schooling)j +u,

S =0 TV (Female ratio), +y,, ((]rban)f +y,;(Average of peer’s parent education)j tu,

By =5 Tuy

ﬁ3j =y5,1ys, (Full-day schooling)j+y52 (Urban)j-i- Us;

B, =75 75 (Urban) + u,,

Model 3 provides a more complex picture of the effects of predictors in the model.
The results of this model show that level-1 predictors not only significantly affect
the average test score in a school (intercept effect), but that there are also significant
cross-level interactions. Significant interaction terms show that level-2 variables in
the model moderate the relationship between test scores and level-1 variables.

The fixed part of model 3 yields quantitative findings similar to those as the one
in model 2. One minor change appears in the coefficient of sibling variable. Its effect
is positive for males and negative for females, suggesting that females are penalized
when the number of siblings is higher, whereas males are favored.

Looking at cross-level interactions, if we consider a 5% significance level, we
see that the interaction between absenteeism and full-day schooling is significant
and negative for both seventh and eighth grades. The cross-level interaction between
urban and family income is found to be significant and positive for both grades.
In terms of the interactions between the female and the urban dummy, female and
average parent education are significant and negative in the case of seventh graders.
For eighth graders, the interaction between the female dummy and the percentage of
female students in the school is significant and positive, while the interaction between
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absenteeism and the urban dummy is negative and significant. Taking into account
direct effects along with these interactions, our results suggest that

i. the effect of family income on test scores is relatively more important in urban
areas than non-urban areas.

ii. the negative effect of absenteeism on test scores is more pronounced both at
schools with full-day education than half-day education and at school in urban
areas than non-urban areas. This result indicates that attending a full-day school
in an urban area boosts the negative effect of absenteeism on test scores.

iii.  female students are more likely to be successful when the percentage of females
in the school is higher.

iv. female student achievement is less pronounced in urban schools and in schools
where average parent education is higher.

v. the education level of both the father and the mother has a positive effect on test
scores. However, the parents’ education level differs in magnitude with respect
to gender. The mother’s has a larger effect for females while the father’s has a
larger effect on the test scores of males.

Relative to models 1 and 2, model 3 fits better. We used FML estimations to
compare model 3 with models 1 and 2 in terms of deviance (also AIC and BIC). A
chi-square test shows improvement in model fit. Details of the model comparison
statistics are provided in Tables 4a and 4b in the Appendix.

Discussion

Educational achievement and attainment are important educational and political
concerns in Turkey. Although school enrollment, especially that of females, has
risen considerably since 2000, disparity in academic achievement between various
subgroups in term of social demographics and geographical area is still a concern.
Alacaci and Erbas (2010) showed that students, according to PISA results, are nested
in schools based on their SES and claimed that not only school factors but also family
and student socioeconomic factors have a significant impact on student achievement
in Turkey. This finding parallels our results.

The data set drawn from e-School has 184,487 seventh and eighth graders from public
schools. We show that approximately 17% of the variability in student achievement
in large-scale testing is accounted for by differences between schools, and the rest of
the variability is accounted for by within-school factors. Thus, it is worth examining
sources of variability between schools as well as within school variability. Our student-
level predictors explain more than 73% of the between-school variance and explain
approximately 20% of the within-school variance for both grades. These relatively
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high numbers are rather surprising. A significant amount of explained variance between
schools with exclusively student-level predictors indicates stratifications of schools in
terms of student-level variables. Thus, student-level variables have relatively more
predictive power for explaining between-school variance. This implies that there are
important compositional differences between schools, i.e., student characteristics such
as family income, number of siblings, gender, teacher-student ratio, and the level of
parent education vary greatly across schools. This is not surprising, given the high
degree of stratification in schools in Turkey.

Parent Education and Family Income

Our results related the effect of family income and parent education validate
previous studies which analyze the relationship between family SES and educational
achievement (Blanden & Gregg, 2004; Chevalier, Harmon, O’Sullivan, & Walker,
2005; Chevalier & Lanot, 2002; Davis-Kean, 2005; Ferreira & Gignoux, 2010;
Fuchs & WoBmann, 2004; Hanushek & Luque, 2003; Kalender & Berberoglu, 2009;
Schiller, Khmelkov, & Wang, 2002; Tansel, 1998, 2002; Tomul & Savase1, 2010).

Engin-Demir (2009) and Dinger and Uysal (2010) report that the effect of the father’s
education level on achievement is significant, whereas the mother’s is not. Tomul and
Savase1 (2010), on the other hand, report significant effects of both the mother’s and
father’s education level on student scores on national large-scale assessment tools. Another
study in the Turkish context (Glinger & Kdse, 1993) also reported that the father’s level of
education is a far more significant predictor of academic achievement than school-related
factors. Our study also shows that the father’s education level has higher predictive power
than the mother’s. The mother’s education level has a greater effect for females, while the
father’s education has a greater effect for males.

Similar to parental education level, the higher the family income is, the higher
the scores is. School location also moderates this relationship. The positive effect
of family income on achievement is relatively more significant in urban areas. This
finding is particularly important because our study also shows that the average test
score of students in urban area schools is lower than the average test score of schools
in non-urban areas. This means that students from low-income families living in
urban areas are at a disadvantage in education.

Average parent education and average family income as school-level variables
show that the higher the average of peer’s parent education or the higher the average
of peer’s family income, the more likely it is that students at both grade levels will
score higher on the test. This result is consistent with Dinger and Uysal’s (2010)
findings. Moreover, our analysis reveals that male students’ achievement is more
pronounced in schools where average of peer’s parent education is higher for eighth
grade but not for seventh grade. Again this is in line with Zhao et al.’s findings (Zhao,
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Valcke, Desoete, & Verhaeghe, 2012): Students from disadvantaged families show
higher achievement in a school with a higher family SES compared to students in a
school with a lower family SES.

Gender

The question of gender differences in academic achievement in general and
mathematics and science achievement in particular is a specific concern of researchers.
Some report that gender disparity in educational outcomes has decreased over time
(Else-Quest, Hyde, & Kinn, 2010; Hyde, Lindberg, Linn, Ellis, & Williams, 2008).
Others, however, still report gender disparity in educational outcomes, especially
in poor countries (Grimm, 2011). Males scored better in the 2009 PISA math than
females in 54 of 65 countries (Doris, O’Neil, & Sweetman, 2013).

Our results show that females’ average test scores are higher than those of males.
While Dincer and Uysal (2010) reported no gender difference for PISA science literacy
scores, Engin-Demir (2009) reported findings similar to ours, showing that female
students had higher achievement even after controlling for family backgrounds, and
surprisingly, she added that gender is the most important predictor among student
characteristics (those characteristics are whether or not student attends school and
work at the same time, grade level, student’s participation in an extracurricular
activity, level of homework completion, time spent on leisure activities, and student’s
perception of their parents’ follow up)

Female seventh graders are more likely to be successful when the percentage of
female students in their school is greater. Unlike our analysis, however, Dinger and
Uysal’s (2010) examination of the share of females as student level data yielded no
correlation between PISA scores and proportion of females in a school. This study
also shows that the achievement gap between genders increases in favor of female
students in urban schools and in schools where the average of parent’s education
level is higher for eighth graders.

Absenteeism

Absenteeism has been found to be detrimental to academic achievement and may
result in school drop-out rates. It may also exacerbate academic and sociological
risk factors in later years (Finn, 1993; Lamdin, 1996). In our analysis, absenteeism
is shown to negatively affect student achievement, as expected. This result is in line
with national studies and is confirmed by international studies (Engin-Demir, 2009;
Gottfried, 2009; Lamdin, 1996). Absenteeism is a serious problem and is likely to
grow in Turkey as a result of the extension of compulsory education from 8 years to
12, because there will be more unmotivated students. Students with high absenteeism
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are likely to be working at jobs outside school time and therefore prefer to go to half-
day schools because it allows them to work the rest of the day (Strulik, 2008).

Although our analysis shows that attending a full-day school improves test scores,
the interaction between absenteeism and school-level variables shows that school-
related variables moderate the relationship between test scores and absenteeism. The
negative effect of absenteeism on achievement is stronger in full-day schools and
in urban schools. This means that, all other things being equal, students with high
absenteeism have lower test scores in full-day schools compared to those students
in half-day schools. Similarly, the negative effect of absenteeism on achievement is
greater in urban schools.

Number of Siblings

There is no consensus regarding the effect of siblings on educational outcomes
in the literature. Obviously, research contexts rule the direction of this effect. While
some papers analyzing Western culture report negative sibling effects, other studies
analyzing Eastern cultures report positive sibling effects or no direction (Downey,
2001; Smith & Giindiiz-Hosgor, 2006). However, it is recognized that family
resources are distributed among family members and, as the number of children in
the family increases, the amount of resources such as money and parental time per
child declines (Downey, 1995, 2001). Lindskog (2013) reported negative effects
of younger siblings’ school attendance on girls’ schooling, and positive effects of
younger sisters’ literacy on boys schooling.

Normally, given that schooling costs increases with number of siblings, one
would expect that having siblings would be negatively associated with test scores.
But, in our case, having more siblings affects males and females in an asymmetric
way: while for males, the number of siblings is correlated positively with test
scores, for females it is the opposite. This asymmetric effect may be interpreted
in more than one way. First, this may be seen as “learning externalities” among
siblings through spillover effects and knowledge sharing. Second, this may reflect
a sexist labor division in the family. If the second thesis is true, one may think that
female students have to help with domestic chores while male students are able
study in part of this additional time. This may be true in the case of Turkey, where
family culture is generally paternalistic. Smith and Giingér-Hosgor (2006) show
that having a brother decreases the chance of female students getting an education
because cultural norms give priority males in the family. This finding supports our
asymmetric finding regarding sibling effect.
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Working

We find that working negatively affects test scores. In contrast, Engin-Demir
(2009) reported no significant effect of working in the study conducted in a poor
urban Turkish area. However, the vast majority of research reports negative effects
from child labor. For instance, Gunnarsson, Orazem, and Sanchez (2006) find that
child labor negatively affects academic achievement, especially in elementary
school in nine Latin American countries. According to Heady (2003), child labor in
Ghana has a substantial effect on learning, particularly in the key areas of reading
and mathematics if a child works outside the home. Moreover, students who work
outside the home do worse in school than those who work only in the home (Bezerra,
Kassouf, & Arends-Kuenning, 2009).

Teacher-Student Ratio

The results show that, as the teacher-student ratio increases, the more likely students
are to get a higher score. Engin-Demir (2009) also found that the teacher-student
ratio is the most substantial indicator among school-quality indicators. International
research concludes either no effect or a positive effect of smaller class size (Chingos,
2012; Rivkin, Hanushek, & Kain, 2005; Wo6Bmann & West, 2000).

Conclusion

Using data from the MoNE’s e-School education management information system,
we explored the causes of inequalities in academic achievement of students in Turkey
by using multilevel hierarchical models (school and student level). Our results are
in line with most other studies exploring the determinants of academic achievement
inequalities. Our results show that approximately 17% of the variation in student
test scores is explained by differences between schools, while the remainder of the
variation is accounted for by within-school factors. More importantly, our results
highlight that student-level variables alone explain nearly 73% of the between-
school variance and approximately 19% of the within-school variance in student
achievement scores. Our school-level variables explain a relatively small amount of
the variation, approximately 5%.

This has demonstrated that between- and within-school differences in student
achievement are largely accounted for by the socio-demographic background
of students. This seems plausible, given the relatively high social stratification of
students in the Turkish education system. This is in line with the Coleman Study
findings; the effect of school characteristics on student achievement was modest
compared to the effect of students’ socio demographic characteristics. This is not to
suggest that schools make no difference, however.
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After controlling for student-level variables, our school-level variables can explain
a small amount (approximately 5%) of the variation in test scores. Unfortunately,
e-School did not provide us variables that might have been able to show the quality of
our schools, e.g., educational materials, teacher quality or school climate. However,
given the limited number of school-level variables, 5% is not a negligible amount. Our
results show that average parent education and income, full-day schooling, attending
an urban school and the percentage of female students mediate the relationship
between student-level variables and student test scores.

Based on our results, schools would have to take on more responsibility for
educating parent about the importance of school attendance and, they may organize
free remedial teaching or after school session for children who are academically
behind their peers and especially for girls coming from low SES families with
many children. The ministry should eliminate policies that magnify a detrimental
effect of socio economic status on students’ achievement. The ministry should
take measures to improve students’ attendance by considering the reasons of student
truancy and focused on protective factors associated with truancy.

For future studies, researchers may design studies to explain the mechanisms that
underlies a relationship between achievement and variables studied in this study by
adding new variables. These variables could have a moderator, mediator, confounder
and suppressor role in this mechanism. Such studies is crucial in order to developed
preventive interventions and strategies in our schools to eliminate inequalities in
students’ achievement.

References

Alacaci, C., & Erbag, A. K. (2010). Unpacking the inequality among Turkish schools: Findings
from PISA 2006. International Journal of Educational Development, 30, 182—192.

Anil, D., Ozer-Ozkan, Y., & Demir, E. (2015). PISA 2012 arastirmas: ulusal nihai rapor
[PISA 2012 research national final report] Retrieved from https:/drive.google.com/file/
d/0B2wxMX5xMcnhaGtn V2x6Y WsyY2c/view

Baker, D. P., Goesling, B., & Letendre, G. K. (2002). Socioeconomic status, school quality, and
national economic development: A cross-national analysis of the “Heyneman Loxley Effect” on
Mathematics and Science achievement. Comparative Education Review, 46,291-312.

Bates, D., Maechler, M., & Bolker, B. (2012). Ime4: Linear mixed-effects models using S4 classes.
R package version 0.999999-0. Retrieved from http://CRAN.R-project.org/package=Ime4

Bauer, D. J., & Cai, L. (2009). Consequences of unmodeled nonlinear effects in multilevel models.
Journal of Educational and Behavioral Statistics, 34, 97-114.

Bezerra, M. E., Kassouf, A. L., & Arends-Kuenning, M. (2009). The impact of child labor and
school quality on academic achievement in Brazil (IZA Discussion Paper No. 4062). Retrieved
from http://sstn.com/abstract =1369808

2212



Bérkan, Bakis / Determinants of Academic Achievement of Middle Schoolers in Turkey

Binder, A. J. (1999). Community effects and desired schooling of parents and children in Mexico.
Economics of Education Review, 18, 311-325.

Blanden, J., & Gregg, P. (2004). Family income and educational attainment: A review of approaches
and evidence for Britain. CMPO Working Paper Series No. 04/101. Retrieved from http://www.
bristol.ac.uk/cmpo/publications /papers/2004/wp101.pdf

Buchmann, C. (2002). Measuring family background in international studies of education:
Conceptual issues and methodological challenges. In A. C. Porter & A. Gamoran (Eds.),
Methodological advances in cross-national surveys of educational achievement (pp. 150—197).
Washington, DC: National Academy Press.

Carvalho, M., Gamboa, L. F., & Waltenberg, F. D. (2012). Equality of educational opportunity
employing PISA data: Taking both achievement and access into account. Retrieved from http://
www.ecineq.org/milano/WP/ECINEQ2012-277.pdf

Chevalier, A., Harmon, C., O’Sullivan, V., & Walker, L. (2005). The impact of parental income and
education on the schooling of their children (1ZA Discussion Paper No. 1496). Retrieved from
http://eprints.lancs.ac.uk/49018/1/Document.pdf

Chevalier, A., & Lanot, G. (2002). The relative effect of family characteristics and financial situation
on educational achievement. Education Economics, 10(2), 165-181.

Chingos, M. M. (2012). Class size and student outcomes: Research and policy implications. Journal
of Policy Analysis and Management, 32, 411-438.

Coleman, J. S., Campbell, E. Q., Hobson, C. J., McPartland, F., Mood, A. M., Weinfeld, F. D., &
York. R. L. (1966). Equality of educational opportunity. Washington, DC: U.S. Government
Printing Office.

Davis-Kean, P. E. (2005). The influence of parent education and family income on child
achievement: The indirect role of parental expectations and the home environment. Journal of
Family Psychology, 19(2), 294-304.

Devlet Planlama Teskilati. (2006). Dokuzuncu kalkinma plan: 2007-2013 [Ninth development plan
2007-2013]. Retrieved from http://www.metu.edu.tr/system/files/kalkinma.pdf

Dinger, M. A., & Uysal, G. (2010). 30 The determinants of student achievement in Turkey.
International Journal of Educational Development, 30(6), 592—598.

Doris, A., O’Neill, D., & Sweetman, O. (2013). Gender, single-sex schooling and maths
achievement. Economics of Education Review, 35, 104—119.

Downey, D. B. (1995). When bigger is not better: Family size, parental resources, and children’s
educational performance. American Sociological Review, 60, T46—61.

Downey, D. B. (2001). Number of siblings and intellectual development. The resource dilution
explanation. American Psychologist, 56(6), 497-504.

Egitim Reformu Girisimi. (2015). Education Monitoring Report 2014-15. Retrieved from http://
erg.sabanciuniv.edu/tr/node/1474

Egitimi Arastirma Gelistirme Dairesi Baskanligi. (2010). PISA 2006 projesi ulusal nihai rapor
[PISA 2012 research national final report]. Ankara, Turkey: Author.

Else-Quest, N. M., Hyde J. S., & Linn, M. C. (2010). Cross-national patterns of gender differences
in mathematics: A meta-analysis. Psychological Bulletin, 136(1), 103—127.

2213



EDUCATIONAL SCIENCES: THEORY & PRACTICE

Engin-Demir, C. (2009). Factors influencing the academic achievement of the Turkish urban poor.
International Journal of Educational Development, 29, 17-29.

Ferreira, F. H. G., & Gignoux, J. (2010). Inequality of opportunity for education: The case of Turkey.
(Working Paper Number: 4). State Planning Organization of the Republic of Turkey and World
Bank. Retrieved from http://02b47el.netsolhost.com/IGED-TR_Documents/4-Inequality %20
0f%200pportunity%20in%20Education.pdf

Ferreira, F., & Gignoux, J. (2011). The measurement of educational inequality: Achievement and
opportunity, iza discussion papers 6161. Retrieved from http:/ftp.iza.org/dp6161.pdf

Filmer, D. (2005). Gender and wealth disparities in schooling: Evidence from 44 Countries.
International Journal of Educational Research, 43(6), 351-369.

Finn, J. D. (1993). School engagement and students at risk. Washington, DC: National Center for
Education Statistics.

Fuchs, T., & WoBmann, L. (2004). What accounts for international differences in student
performance? A re-examination using PISA data. Retrieved from http://www.oecd.org/edu/
preschoolandschool/programme forinternationalstudentassessmentpisa/33680685.pdf

Fuller, B., & Clarke, P. (1994). Raising school effects while ignoring culture? Local conditions, and the
influence of classroom tools, rules, and pedagogy. Review of Educational Research, 64(1), 119-157.

Gamboa, L. F., & Waltenberg, F. D. (2012). Inequality of opportunity in educational achievement
in Latin America: Evidence from PISA 2006-2009. Economics of Education Review, 31(5),
694-708.

Glass, G. V., & Hopkins, K. D. (1996). Statistical methods in education and psychology. Boston,
MA: Allyn & Bacon.

Gottfried, M. A. (2009). Excused versus unexcused: How student absences in elementary school
affect academic achievement. Educational Evaluation and Policy Analysis, 31(4), 215-229.
Grimm, M. (2011). Does household income matter for children’s schooling? Evidence for rural
sub-Saharan Africa. Economics of Education Review, 30(4), 740-754.

Giinger, B., & Kose, M. R. (1993). Effects of family and school on Turkish students’ academic
performance. Education and Society, 10, 105-118.

Gunnarsson, V., Orazem, P. F., & Sanchez, M. A. (2006). Child labor and school achievement in
latin america. World Bank Economic Review, 20(1), 31-54.

Giirsel, S., Uysal, G., & Kokkizil, M. (2015). 15-19 yasinda 950 bin geng ne egitimde ne isgiiciinde
[950 thousand 15-19 years old are not in neither schools or workforce]. Retrieved from http://
betam.bahcesehir.edu.tr/wp-content/uploads/2015/05/ArastirmaNotul822.pdf

Hanushek, E. A., & Luque, J. A. (2003). Efficiency and equity in schools around the world.
Economics of Education Review, 22, 481-502.

Heady, C. (2003). The Effect of child labor on learning achievement. World Development, 31(2),
385-398.

Hertzman, C. (1994). The lifelong impact of childhood experiences: A population health perspective.
Daedalus, 123(4), 167-180.

Hertzman, C., & Weins, M. (1996). Child development and long-term outcomes: A population

health perspective and summary of successful interventions. Social Science and Medicine,
43(7), 1083-1095.

2214



Bérkan, Bakis / Determinants of Academic Achievement of Middle Schoolers in Turkey

Heyneman, S. P., & Loxley, W. A. (1983). The effect of primary school quality on academic
achievement across twenty-nine high and low income countries. American Journal of Sociology,
88, 1162-1194.

Hox, J. J. (2010). Multilevel analysis: Techniques and applications (2nd ed.). New York, NY:
Routledge.

Hyde, J. S., Lindberg, S. M., Linn, M. C., Ellis, A., & Williams, C. (2008). Gender similarities
characterize math performance. Science, 321, 494-495.

Kalender, 1., & Berberoglu, G. (2009). An assessment of factors related to science achievement of
Turkish students. International Journal of Science Education, 31(10), 1379-1394.

Lamdin, D. J. (1996). Evidence of student attendance as an independent variable in education
production functions. The Journal of Educational Research, 89, 155-162.

Lewin, K. M. (2007). Improving access, equity and transitions in education: Creating a research
agenda (Project report). Falmer, UK: Consortium for Research on Educational Access,
Transitions and Equity (CREATE). Retrieved from http://sro.sussex.ac.uk/1828/

Lindskog, A. (2013). The effect of siblings’ education on school-entry in the Ethiopian highlands.
Economics of Education Review, 34, 45-68.

Martins, P., & Veiga, L. (2010). Do inequalities in parents’ education play an important role in PISA
students’ mathematics achievement test score disparities? Economics of Education Review, 29,
1016-1033.

McCoach, D. B. (2010). Dealing with dependence (Part II): A gentle introduction to hierarchical
linear modeling. Gifted Child Quarterly, 54, 252-256.

Ministry of Education. (2012). National Education Statistics Formal Education 2011-2012. Ankara,
Turkey: Author.

Montt, G. (2011). Cross-national differences in educational achievement inequality. Sociology of
Education, 84(1), 49—68.

Nguyen, P. L. (2006). Effects of social class and school conditions on educational enrollment and
achievement of boys and girls. International Journal of Educational Research, 45, 153—-175.
O’Connell, A. A., & McCoach, D. B. (2008). Multilevel modeling of educational data. Charlotte,

NC: Information Age.

Organisation for Economic Co-operation and Development. (2004). Learning for tomorrow s world
first results from PISA 2003. Retrieved from www.oecd.org/dataoecd/1/60/34002216.pdf

Organisation for Economic Co-operation and Development. (2009). Equally prepared for life?
How 15-year-old boys and girls perform in school. Retrieved from http://www.oecd.org/pisa/
pisaproducts/pisa2006/39703267.pdf

Organisation for Economic Co-operation and Development. (2010). PIS4 2009 results: Executive
summary. Retrieved from http://www.sefi.be/wp-content/uploads/oecd%20pisa%202009%20
exec%20summary.pdf

R Core Team. (2012). R: 4 language and environment for statistical computing. Vienna, Austria: R
Foundation for Statistical Computing. Retrieved from http://www.R-project.org/

Rivkin, S., Hanushek, E. A., & Kain, J. F. (2005). Teachers, schools, and academic achievement.
Econometrica, 73(2), 417-458.

Schiller, K. S., Khmelkov, V. T., & Wang, X. Q. (2002). Economic development and the effects

of family characteristics on mathematics achievement. Journal of Marriage and Family, 64,
730-742.

2215



EDUCATIONAL SCIENCES: THEORY & PRACTICE

Smits, J., & Glindiiz-Hosgor, A. (2006). Eftects of family background characteristics on educational
participation in Turkey. International Journal of Educational Research, 26, 545-560.

Strulik, H. (2008). The role of poverty and community norms in child labor and schooling decisions
(Discussion Paper No. 383). Retrieved from http://www3.wiwi.uni-hannover.de/Forschung/
Diskussionspapiere/dp-383.pdf

Tansel, A. (1998). Determinants of school attainment of boys and girls in Turkey. Center Discussion
Paper. 789. Retrieved from http://papers.ssrn.com/sol3/papers.cfm?abstract id=2085213##

Tansel, A. (2002). Determinants of school attainment of boys and girls in Turkey: Individual,
household and community factors. Economics of Education Review, 21, 455-70.

Thrupp, M., Lauder, H., & Robinson, T. (2002). School composition and peer effects. International
Journal of Educational Research, 37(5), 483—-504.

Tombul, E., & Savasci, H. S. (2010). Socioeconomic determinants of academic achievement.
Educational Assessment, Evaluation and Accountability, 24(3), 175-187.

United Nations Development Programme. (2008). Birlesmis Milletler Insani Gelisme Raporu:
Tiirkiye 'de Genglik [United Nations human development rapport: Youth in Turkey]. Retrieved
from http://www.undp.org.tr/publications Documents/ NHDR_Tr.pdf

United Nations Development Programme. (2009). Birlesmis Milletler Insani Gelisim Endeksi
[United Nations human development rapport: Youth in Turkey]. Retrieved from http://www.
undp.org.tr/publicationsDocuments/Table%20H HDR 2009 EN Indicators.pdf

WoéBmann, L., & West, M. (2006). Class-size effects in school systems around the world: Evidence
from between-grade variation in TIMSS. European Economic Review 50(3), 695-736.

Zhao, N., Valcke, M., Desoete, A., & Verhaeghe, J. (2012). The quadratic relationship between
socioeconomic status and learning performance in China by multilevel analysis: Implications

for policies to foster education equity. International Journal of Educational Development, 32,
412-422.

2216



Bérkan, Bakis / Determinants of Academic Achievement of Middle Schoolers in Turkey

Appendix

Model Comparisons

Table 4a

Model Comparisons (7th grades)

Df AIC BIC logLik Chisq Chi Df Pr(>Chisq)

Model 0 3 1073106 1073135  -536550

Model 1 16 628984 629127 -314476 444148 13 2.20E-16 *
Model 1 16 628984 629127 -314476

Model 2 21 628193 628380 -314075 801.7 5 2.20E-16 *
Model 2 21 628193 628380 -314075

Model 3 36 628077 628398 -314002 145.94 15 2.20E-16 *
*p<.001.

Table 4b

Model Comparisons (8th grades)

Df AIC BIC logLik Chisq Chi Df Pr(>Chisq)

Model 0 3 1055589 1055617  -527791

Model 1 16 636577 636720 -318272 419038 13 2.20E-16 *
Model 1 16 636577 636720 -318272

Model 2 21 635744 635932 -317851 842.28 5 2.20E-16 *
Model 2 21 635744 635932 -317851

Model 3 36 635618 635940 -317773 155.98 15 2.20E-16 *
*p<.001.
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