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Abstract 

Measuring the gender peer effects on student achievement has recently attracted a lot of 
attention in the literature. Yet, the results are inconclusive. A substantial amount of research 
shows that having relatively more girls in a division increases the academic achievement of all 
students. Nevertheless, the identification of pure gender effects remains a challenge due to the 
fact that girls outperform boys in overall academic performance. Our study overcomes this 
identification problem in a setting where girls are not academically better. Using 2009-2010 
school year data on 8th graders in Turkey, this paper disentangles pure "academic" peer effects 
and "gender" peer effects. Our estimations reveal that the higher the share of females in a 
division, the lower the likelihood that a student drops out. One standard deviation increase in 
the share of females in the division decreases the likelihood of dropout by 0.3 percentage 
points. This result holds even though females are 9.32 percentage points more likely to drop 
out. These findings are robust to the inclusion of various control variables e.g. parental and 
academic background of the student, school and regional characteristics. We also find that the 
gender peer effects are prevalent in both females and males.   

JEL Classifications: I20, J16 

Keywords: peer effects, dropout, gender 
 

  ملخص
  

اجتذب قیاس تأثیرات الأقران بین الجنسین على تحصیل الطلبة في الآونة الأخیرة الكثیر من الاھتمام في الأدب. ومع ذلك، فإن النتائج 

عبة بیا من الفتیات في ش مة. وتبین كمیة كبیرة من البحوث أن وجود عدد أكبر نس ي لجمیع  ما غیر حاس یل الدراس یزید من التحص

بب تفوق البنات على أداء الفتیان في الأداء الأكادیمي العام.  نوعیةإن تحدید الآثار الالطلاب. ومع ذلك، ف كل تحدیا بس النقیة لا یزال یش

تخدام بیانات العام  ل من الناحیة الأكادیمیة. وباس كلة تحدید الھویة ھذه في بیئة لا تكون فیھا الفتیات أفض تنا على مش تتغلب دراس

ي  لدراس فإن ھذه الورقة تفحول  2010-2009ا ثامن في تركیا،  ف ال ثار كادیمي" الأنظیر ال"تأثیرات  ندطلاب الص نظیر ال"وآ

عبةالنوعي بة الإناث في ش رب الطالب. وتؤدي زیادة الانحراف ما ". وتظھر تقدیراتنا أن ارتفاع نس ، وانخفاض احتمال أن یتس

رب بنس عبة إلى تقلیل احتمال التس ة الإناث في الش نقطة مئویة. وتبقى ھذه النتیجة على الرغم من أن الإناث  0.3بة المعیاري في حص

بة  ة بنس ة للإفلات من الدراس بیل المثال.  9.32أكثر عرض نقطة مئویة. ھذه النتائج قویة لإدراج متغیرات التحكم المختلفة على س

ار الأقران بین الجنسین منتشرة في كل من الإناث الخلفیة الأبویة والأكادیمیة للطالب والمدرسة والخصائص الإقلیمیة. ونجد أیضا أن آث

 والذكور.
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1. Introduction  
The interaction between peers and its effect on individuals’ outcomes have been studied since 
the Coleman Report (1966). Peer effects have been examined across a broad set of outcomes 
ranging from   educational outcomes (e.g. test scores, dropouts) to behavioral outcomes (e.g. 
teenage pregnancy, drug use) (Evans et al. (1992), Gaviria and Raphael, (2001)). Even though 
the latter presents an interesting outlet, the literature has mainly focused on the former. 
Sacerdote (2011) provides an extensive summary of the literature pointing out that peer effects 
are particularly sizeable in primary and secondary education. These findings suggest that when 
peer effects are sufficiently large, a relatively less costly policy of a simple reassignment of 
students across sections of schools will improve student achievement considerably as noted by 
Hoxby (2011). 

A relatively recent strand in the literature including Hoxby (2000), Whitmore (2005), Lavy and 
Schlosser (2011), Mora and Oreopoulos (2011), and Hill (2015) focuses on the relationship 
between the gender composition of peers and educational outcomes. The main goal of these 
studies is to separate out gender peer effects, where a major obstacle is to untie what can be 
called “academic peer effects” and “gender peer effects”. This task is particularly difficult when 
both effects work in the same direction. For example, if girls are academically better than boys 
and having higher a share of girls in a peer group increases the academic achievement, then 
identifying the gender peer effects becomes challenging. 

Hoxby (2000) is the first paper to study the effects of gender composition on academic 
achievement. They show that girls are academically better and that having a higher share of 
girls in a classroom increases student achievement.  They mention two distinct mechanisms: 
the higher academic ability of girls (academic peer effect) and social environment of the 
classroom (gender peer effect), but they do not measure them separately. Following this line, 
Gottfried et al. (2013) and Hill (2015) also investigate the potential effect of the gender 
composition of students’ peers. Unlike Hill (2015), Gottfried et al. (2013) and Hoxby (2000) 
find significantly positive effects; nevertheless, it is not possible to conclude whether these are 
due to gender or academic peer effects.  

Whitmore (2005) aims to identify these two channels using instruments: The average test 
scores of peers for the academic-peer effects and the fraction of female students for the gender-
peer effects. They show that both mechanisms are significant and that the gender peer effect 
may be stronger than the academic peer effect. One point increase in the peers’ test scores 
increases the student’s own test scores by 0.6 points whereas being in a predominantly female 
classroom increases it by 1.3 point. However, these effects may be overestimated given that 
the set of control variables are limited.  

Lavy and Schlosser (2011) benefits from a longitudinal Israeli data with a wider set of control 
variables to exploit the random variation across cohorts when extracting the gender peer effects. 
In the subjects they study, girls outperform boys considerably, thereby rendering the 
identification of gender peer effects and academic peer effects more difficult. The authors do 
not discuss this finding in detail, but state that it may be due to spillover across subjects. The 
authors take their analysis one step further by exploring the mechanisms which the gender peer 
effects work. They show that a relatively higher share of girls in the classroom leads to a better 
learning environment. They also note that this amelioration in the learning environment does 
not stem from an improvement in students’ behavior.  

We attempt to address this issue in a setting where academic peer effects and gender peer 
effects work in opposite directions. We use a unique data set containing detailed academic and 
socio-economic information on all students who are completing their 8th grade, the last grade 
in compulsory education in Turkey at the time. We focus on the decision of whether to continue 
the 9th grade and find that the academic peer effects are sizeable, i.e. one standard deviation 
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increase in the academic standing of students in a class decreases the dropout probability by 
4.36 percentage points, even after controlling for a wide set of socioeconomic background 
variables. More importantly, one percentage point increase in the share of girls in the class 
decreases the dropout probability by 0.3 percentage points. This result holds even though girls 
are 9.32 percentage points more likely to drop out. In other words, contrary to previous findings 
in the literature, having a higher share of girls in the classroom helps students even though 
girls’ academic performance is relatively poorer. Like Lavy and Schlosser (2011), we also 
investigate the behavior channel. They show that a higher share of girls improves the learning 
environment and argue that this may be one of the mechanisms through which gender peer 
effects operate. We control directly for the learning environment as measured by the class 
average of the behavior scores.  

One potential concern in the existing literature is that students may be choosing their peers 
according to some unobservable factors that may be correlated with student outcomes. The 
education system in Turkey allows us to overcome this obstacle as student assignments across 
public schools are centrally administrated by the Ministry of National Education (MONE). 
MONE also issues a directive prohibiting any ability based assignments or sorting across 
sections. The details are provided in Section II. Moreover, only 2.5% of students in primary 
schools are attending private schools. We exclude these students who are attending private 
institutions and thus, our analysis abstracts from school and peer choice. Additionally, our data 
consist of 8th graders who are in the last year of compulsory education at the time, which further 
diminishes the school choice.   

Our study also contributes to the literature on dropout as there are currently no studies linking 
the dropout decision and the gender peer effects. The detrimental effects of dropping out not 
only on employment and wages but also on self-reported health, welfare use, criminal records 
and well-being are well documented. Earlier studies on dropping out behavior of students find 
that student’s preference such as lower expectation from graduation (Eckstein and Wolpin, 
1999), myopic behavior (Oreopoulos, 2007), family structure (Astone and McLanahan, 1994), 
family income (Belley, Frenette and Lochner, 2008), parents’ education and their valuation of 
education (Foley, Gallipoli and Green, 2014) are some factors that leads to dropout decision. 
Tansel (2002) uses household level data to analyze the educational attainment in Turkey and 
confirms that the factors established in the literature such as income, parental education, 
location, and migration are also valid in Turkey.  Mocetti (2012) is the closest study to our 
work as they study the dropout decision after the completion of compulsory schooling in Italy; 
however, they do not analyze the gender peer effects. 

2. Institutional Framework (The educational system in Turkey) 
Turkey has a centrally administrated education system. In 1997, compulsory education was 
increased to 8 years in Turkey and consequently enrolment rates of 6 to 14-year-old soared. 
Net enrolment rate reached 98.4% in the 2010-2011 school year. Parallel to the increases in 
enrolment rates in primary education, enrolment in secondary education has also increased 
during this time period. Net enrolment rates increased from 37.9% in the 1997 – 1998 school 
year to 69.3% in the 2010 – 2011 school year. The gross rates increased from 52.8 to 93.3%. 
The directive 2009/52 issued by the Ministry of National Education in 2009 stated an objective 
to increase the gross enrolment rates in secondary education to 100 percent by the 2012 – 2013 
school year. An additional change put into effect in 1997 legislation dictated that all schools 
become mixed gender schools in compulsory education.  
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As for school choice, students are not allowed to choose schools in primary education. Rather, 
they are assigned across public schools in the district (ilçe) by the MONE.1 The allocation of 
resources, both in terms of infrastructure and teachers, are administrated centrally by the 
MONE. Unlike some systems, e.g. the US, where public schools are funded by local taxes, in 
Turkey, the provision of public schools does not depend on the local tax contributions. 
Therefore, there are no *better* neighborhoods where families pay higher taxes for *better* 
schools. In other words, district choice is not driven by school choice. Students in private 
schools constitute the only exception as they are free to choose their schools. Therefore, they 
are excluded from the analysis below. Note that only 2.5% of students were attending private 
primary schools in 2010 in Turkey.     

There are two other regulations that further restrict school choice. First, MONE prohibits any 
sorting across divisions in a given school. In other words, students are not allowed to choose 
divisions, and hence class teachers. Secondly, teachers are assigned centrally to schools by a 
nationwide test, Public Personnel Selection Exam (PPSE). 

Upon completion of the compulsory primary education, students face two options, either they 
are assigned to the nearest public high school or they take a nationwide Level Determination 
Test (Seviye Belirleme Sinavi, SBS) to apply to another high school, public or private. Note 
that all students who would like to continue on to high school can do so if they complete 
compulsory primary education. However, students who would like to attend *better* schools, 
take the SBS to be able to apply. Therefore, SBS scores serves as a good indicator of academic 
achievement for those who take it.   

In primary education, students have only one class teacher in the first five years of compulsory 
education. In the last three years, they start to take courses from different teachers who have 
majored on subjects, such as mathematics, science and literature. Therefore, in 8th grade, they 
face different teachers for different subjects but students do not change their division for 
different courses, so they stay with the same peers. All schools in Turkey use the same grading 
system so there is no potential grade variation across schools or provinces. 

3. Data and Descriptive Statistics 
We use data from the e-School system implemented by the MONE in Turkey. The e-School 
system collects data on the entire population, i.e. all children at the age of compulsory education 
are registered in the system. The system constitutes an administrative tool to which schools and 
parents have access. In this system, MONE, the school administrators and teachers enter 
information regarding the students’ academic standing such as nationwide test scores, grades, 
attendance, coursework, etc. Our data contains a subset of information regarding the entire 
population of all students finishing compulsory education during the academic year 2009-2010. 
Given that the focus of this paper is the transition from 8th to 9th grade, the data set consists of 
students who have completed 8th grade successfully. 

The data include family and individual characteristics as well as academic information. We 
observe extensive socioeconomic, demographic, academic and parental information for each 
student in our dataset. Information on number of siblings, age, education, labor market status 
and parental income are collected from the parents whereas information on academic 
background, such as grades, attendance, end of year grades, are collected from teachers 
throughout the school year. Information on school resources such as type, number of science 

                                                            
1 There were 919 districts in Turkey in 2010 and the population was approximately 75 million. The smallest 
district Kofçaz had 2.8 thousand residents and the largest district Çankaya had 797 thousand thousand residents.  
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labs and other facilities are provided by the headmasters of the school. Table 1 summarizes the 
descriptive statistics of our sample.2  

After finishing compulsory education, students may choose to leave school or continue with a 
non-compulsory high school education. In our sample, around 20 percent of students choose to 
drop out.   

Let us concentrate on the variable that we use to identify gender peer effects, i.e., the average 
share of females in a division. Figure 1 demonstrates the distribution. The average in the sample 
is 47 percent and standard deviation is 10 percent.3  

We construct two variables to measure academic peer effects: Division average of SBS scores 
and school average of SBS scores. As explained above SBS is a nationwide test measuring the 
academic aptitude and e-School data contains information on whether the student took the test 
and their scores. Over 85 percent of students took the exam in our sample. In addition, the data 
provides the grade point average (GPA) records of students, their grades from math, science 
and Turkish. We normalize each individual score for each subject at the division level. Hence, 
grades from different evaluations (exam, instructor, etc.) can be analyzed on a common scale. 

When we explore the academic achievement by gender, our data show that girls are more likely 
to drop out. If academic peer effects are sizeable, this may potentially be due to a discriminatory 
assignment that places girls in divisions with academically poor peers. In that case, girls will 
be more likely to drop out because of the academic peer effects. If there is such a discriminatory 
assignment across divisions, then we would expect academic performance in a division to be 
highly correlated with the share of females in that division. Figure 2 depicts the share of females 
against the division average of SBS scores. Evidently, this figure does not reveal any strong 
relationship between the two measures, i.e. the correlation between these two variables is 0.21. 
Clearly, this is a descriptive result on which we will elaborate in Figure 2.    

To explore potential channels through which the gender peer effects may operate, we include 
a variable that reflects the learning environment in a division, i.e. the average behavior grade 
of students in a division. As discussed by Lavy and Scholesser (2011), girls may contribute to 
a better learning environment, hence allowing all students in a division to do better 
academically. If so, controlling for the learning environment in a division will allow us to 
separate the gender peer effects from any potential effects of the learning environment as 
measured by the average behavior grades of students in that division.  

Unfortunately, 44 percent of the students had missing information on at least one of our 
variables. (See Table 1-A in Appendix) Ignoring missing data (e.g., list wise deletion and 
pairwise deletion) may introduce a bias in the data in addition to obvious loss of information. 
This occurs if the complete observations are not a random sample of the population data. Rubin 
(1976) develops a classification for missing data mechanisms: Missing completely at Random 
(MCAR), missing at random (MAR) and missing not at random (MNAR). The existing 
mechanism should be determined in order to choose the best method to deal with missing data.4 
We test the missing data and find some evidence for MAR. Peugh and Enders (2004) states 
that multiple imputation and maximum likelihood methods have superiority in terms of 
efficiency and un-biasness over traditional methods such as list wise and pairwise deletion if 

                                                            
2  Private schools are excluded from our sample. 
3 Although it is not officially allowed, there are 1873 students in single sex divisions across Turkey, out of more 
than a million 8th graders. As shown in Figure 2, both male only and female only schools have lower SBS scores 
on average compared to gender mixed schools. 
4 For detailed discussion, see Muthen et al., 1987, Enders, 2003, Graham and Schafer, 1999, Peugh and Enders, 
2004. 
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the missing data is either MCAR or MAR.5 Multiple imputations require the multivariate 
normality assumption. Given that we have several discrete variables in the missing data, we 
implement multiple imputations following Graham and Schafer (1999) who present some 
evidence that multiple imputations performs well under fairly substantial violations of 
normality. Moreover, multiple imputation produces unbiased parameter estimates when data 
are MAR (or MCAR).  In our study, all analysis are performed using imputed data.  

4. Model Specification 
Using one cohort of students that completed compulsory education in the education year 2009-
2010, we estimate the effect of the gender peer effects, as measured by the share of females in 
a division, on the academic achievement of a student in that division, as measured by the 
dropout while controlling for personal characteristics (age, age squared, number of siblings), 
parental background (parents’ age, education, labor market status, income, conditional cash 
transfer status), academic background (student’s GPA, math, science and Turkish grades, a 
dummy for taking the SBS), school characteristics (dormitory, student to teacher ratio, share 
of permanent teachers, science lab, multi-purpose room) and location (province dummies, 
urban/rural status). 

There are some econometric challenges in measuring gender peer effects on the academic 
achievement. First of all, omitted variables may cause biases in the econometric analysis. On 
one hand, the data that we use are rich enough to allow extensive control variables reflecting 
various family background characteristics. On the other hand, data lacks important information 
on some key variables that affect educational outcomes. One such variable is teacher quality. 
Even though there is no direct measure of teacher quality, we include the share of teachers on 
a permanent contract as a proxy. Another potential explanatory factor is the gender of the 
teacher. There is some evidence suggesting that gender of teachers may have sizeable effects 
(Muralidharan and Sheth, 2016; Antecol et al., 2015, Winters et al., 2013).  Again, there is no 
information on teachers, including their gender. However, since 8th grade curriculum includes 
a variety of subjects taught by different teachers, students potentially face teachers of different 
genders, easing such concerns.  

A second major issue in identification is selection bias. One potential bias may stem from 
students choosing to stay in school, another from students choosing their schools, yet another 
from students choosing their divisions. In our case, attending 8th grade is compulsory; therefore, 
we have entire 8th graders, alleviating the first concern. Furthermore, the current institutional 
framework in Turkey diminishes the second concern as it assigns students to the nearest school 
and location choices of households are independent of school choice. Nevertheless, some 
schools in some locations may be academically better, and students attending these schools 
may benefit from academic peer effects. To address this issue, we include a school-wide 
variable that measures the school average of SBS scores to control for the variation between 
schools. 

Third, selection into different divisions may still pose an identification problem, i.e., the 
assignment of students across divisions may depend on academic achievement.  Again, the 
institutional framework in Turkey dissipates some of these concerns. The regulations of the 
Ministry of National Education clearly prohibit non-random assignment across divisions. 
MONE frequently sends memoranda to all schools indicating that schools must avoid 
preferential treatment of students, and emphasizing the importance of providing equal 
opportunities. The memoranda clearly state that assignments across divisions should not 
depend on race, religion, gender and academic success of students. How MONE enforces these 
memoranda is not clear. Therefore, to rule out the possibility of non-random assignment across 

                                                            
5 See Peugh and Enders (2004). They provide an overview of missing-data theory and methods. 
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divisions, we check whether there are statistical differences in taking the SBS test and in SBS 
scores. Even though significant statistical differences across divisions exist in a limited number 
of settings, systematic practices are not observed.  Still, we include the division average of SBS 
scores in the econometric analysis to control for the variation between divisions. 

5. Estimations 
The results from logit regression models are presented in Table 2. In the first model, we present 
the results from a baseline model where we concentrate on the gender peer effects while 
controlling for a wide range of background variables. In the second model, we include the 
control variable for the class environment, as measured by the average behavior grade of all 
students in a classroom. The third column presents the average marginal effects of Model 2. 
The last two columns provide coefficients from separate models for males and females. Note 
that all models are run on the entire data set where the missing observations are imputed as 
explained above.   

The coefficients in Model 1 and Model 2 show that the share of females in a division is an 
important factor in student achievement. Students who have a higher share of female peers 
have lower dropout probabilities. This result holds even when we control for academic peer 
effects at the division level and at the school level. In Model 2, we include the class 
environment variable, aiming to separate the gender peer effects from the potential effects of a 
better learning environment. The results indicate that the gender of a student’s peers have an 
effect over and above a better learning environment.   

Let us turn to the column III where we present the average marginal effects. Unlike countries 
such as US and Canada, our results also reveal that girls are more likely to drop out in Turkey. 
The likelihood of dropout is 9.32 percentage points higher for girls than boys, which is a stark 
divergence from the literature on dropout. In a setting where the academic achievement of girls 
is better than boys, the identification of gender peer effects difficult since students in divisions 
with higher shares of females benefit from academic peer effects as well as gender peer effects. 
In our study, girls are more likely to drop out, the coefficient being -0.312. That is, one standard 
deviation increase in the share of girls in a division leads to 0.3 percentage point decrease in 
the likelihood of dropout of a student in that division. In other words, the gender peer effects 
and academic peer effects are not working in the same direction which allows us to disentangle 
gender peer effects and academic peer effects. If we were only observing academic peer effects, 
we would have found a positive relationship between the share of girls and the probability of 
dropout. We find the opposite. Note that we control extensively for the academic performance 
of the students by including variables that reflect students’ relative standing in a division, e.g. 
their standardized scores on subjects like math, science and Turkish. The academic peer effects, 
as measured by the division average and the school average of SBS scores, seem to be smaller 
in size but still highly significant: the coefficients are respectively -0.107 and -0.00382. These 
coefficients imply that one standard deviation increase in the division average of SBS scores 
decreases dropout probability by 4.36 percentage points, and one standard deviation increase 
in the school average by 1.02. The class environment, as measured by the division average of 
behavior grades, is an important and significant determinant of dropout. One standard deviation 
increase in class environment decreases the likelihood of dropout by 1.4 percentage points. 
Lavy and Schlosser (2011) argue that class environment would be one of the mechanisms in 
better learning process and they show that higher share of females in a class improves the class 
environment. Hence, we included a control variable for the class environment (i.e. the division 
average of behavior grades) in our estimations and we still find a significant effect for share of 
females.  

The use of average SBS scores also enables us to address the selection bias caused by potential 
non-random assignments to divisions. In 2009-2010 school year, enrolment in 8th grade was 
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compulsory, but not the attendance, which could be a strong indicator of dropout behavior. 
School administrators may choose to group non-attending students in certain divisions creating 
academically poor divisions in which we might observe higher shares of females, given that 
females have a higher probability to drop out. Note that in that case, we would expect students 
in classes with a higher share of females to have higher dropout probabilities. In our case, the 
opposite result hold, i.e. even though females are more likely to drop out, students in divisions 
with higher shares of females are less likely to drop out. Then, the identification of the 
underlying mechanism of dropping out, whether it is gender peer effects or academic peer 
effects, would be difficult.  The inclusion of the average SBS scores of each division helps us 
to disentangle these two effects.  

Clearly, the regression results show that academic background has an important effect on the 
probability of dropout. As explained before, we include the GPA as well as math, science and 
Turkish grades in the model. Even though the scale of grades are the same across divisions and 
schools, these grades may still not be comparable across schools, even across divisions in a 
given school as these grades are based on exams that are carried out at the section level, 
different teachers are grading the exams. Therefore, we normalize the student grades at the 
division level. This allows us to at least compare the grades of the student with other students 
in a given division and hence use the academic achievement of the student relative to other 
students in their section. In other words, we concentrate on the variation within a division, 
rather than across divisions. The results show that students with relatively higher grades are 
more likely to continue high school education after completing their compulsory education. 
Not surprisingly, the students who take the SBS exam are less likely to drop out since taking 
this test shows a clear intention of transition to secondary education.  

One could argue that boys and girls have different production functions and if so, gender peer 
effects may work through inherently different mechanisms therefore the mechanism how 
gender peer effects work would be completely different. In column IV and V, we estimated 
Model 2 specification for these two subgroups. Our results indicate that the gender peers effects 
are slightly different for boys and girls suggesting that male students benefit more than female 
students from being in a diverse gender in a division.   

The rest of the results are in line with the previous literature. We observe that dropout 
probabilities increase with the number of children in a family consistent with the quantity – 
quality trade-off.  Parental education has the expected effect, i.e. our results confirm a negative 
relationship between parental education and the probability of dropout. We also find that 
parental employment decreases dropout probabilities even when self-reported family income 
is included in the regressions. Lastly, we have province and urban/rural status dummies in the 
regressions, in which the reference category is attending a school in an urban area. The 
estimated coefficients show that attending schools in counties and villages increase the 
probability that a student will drop out. 

6. Conclusion  
This paper analyzes the impact of gender composition in a division on the academic 
achievement of the students in that division. Particularly, we examine the effect of the share of 
females in a division on the students’ probability of dropout. Even though it has been studied 
before, the identification of gender peer effects is rather challenging when both gender peer 
effects and academic peer effects work in the same direction. Especially, the literature on 
developed countries encounters such a challenge since they have lower dropout rates for girls. 
In this study, we exploit a rich data set that contains demographic, parental and academic 
information which allows us to separate the gender peer effects from academic peer effects. 
Our findings reveal that, contrary to studies on developed countries, girls have a higher dropout 
rate in Turkey even after controlling for parental and academic background variables. The 
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identification of the gender peer effects is decisive since the study is conducted in a setting 
where gender peer effects and academic peer effects are working in opposing direction. In other 
words, if girls have higher dropout probabilities, students in divisions with relatively high share 
of girls would have higher dropout probabilities, according to academic peer effects. 
Nevertheless, we observe a negative impact of the share of females on probability dropout of 
the student in that division.   

Some potential biases such as omitted variable bias or selection biases could affect the 
identification of gender peer effects. Our study overcomes these potential biases by extensively 
controlling for parental information, which is a proxy for socioeconomic status of the families; 
division average of SBS scores and school average of SBS scores, controls for the academic 
performances of peers; and provinces, a control for the regional characteristics. Our results are 
in line with the existing literature, i.e. parental education, parental employment status and 
students’ academic performance have an effect on the dropping out decision of students. Again, 
in line with the literature, we find a negative relationship between school resources and the 
probability of dropout. Our results are robust when the analysis is repeated for males or 
females. 

Our results contribute to the literature in many ways: First, we use data pertaining to the last 
year of compulsory schooling; therefore, all students must be enrolled in a school. In other 
words, there is no selection into being in education. Second, the data allows us to control 
extensively for demographic, parental, school and regional characteristics to identify the gender 
peer effects from other confounding effects. Third, we benefit from the institutional settings of 
educational system in Turkey where students stay with the same peers during a class year so 
that the peer effects they are exposed to are constant. Furthermore, students are assigned to 
schools by a centrally administrated system and across divisions by the school, which is 
directed to restrain from sorting by the Ministry of National Education. Hence, students and 
families can choose neither schools nor divisions. Finally, contrary to earlier literature, the 
gender peer effect and academic peer effect work in opposing directions in Turkey which 
allows us to disentangle gender peer effects from academic peer effects. 
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Figure 1: A Histogram of the Share of Females 

 

 

Figure 2: Share of Females in A Division Vs. Division Average of SBS Score 
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Table 1: Descriptive Statistics 
Variable Mean Std. Dev. 
School Dropout 0.20 0.40 
Share of Females in division 0.48 0.10 
Class Environment 4.28 0.40 
Division Average of SBS Score 293.76 43.64 
School Average of SBS score 295.66 34.00 
Female 0.48 0.50 
Age 15.14 0.64 
Number of siblings 2.42 1.93 
Mother's Age 41.09 5.70 
Father's Age 44.84 5.68 
Mother Primary 0.19 0.39 
Mother Middle School 0.69 0.46 
Mother High School 0.09 0.29 
Mother Higher Educ. 0.03 0.16 
Father Primary 0.06 0.24 
Father Middle School 0.69 0.46 
Father High School 0.17 0.38 
Father Higher Educ. 0.07 0.26 
Father works 0.94 0.24 
Mother works 0.20 0.40 
Low income 0.04 0.20 
Lower middle income 0.26 0.44 
Middle Income 0.46 0.50 
Upper middle income 0.23 0.42 
High income 0.02 0.13 
Conditional Cash Transfer 0.05 0.22 
GPA (SD) -0.02 0.98 
Maths (SD) -0.03 0.97 
Science (SD) -0.03 0.97 
Turkish (SD) -0.02 0.98 
Student taken SBS 0.86 0.35 
Dorm 0.03 0.18 
Public 0.97 0.18 
Student per Teacher 26.52 8.36 
Share of permanent teachers 0.85 0.15 
Science Lab 0.83 0.37 
Multipurpose Lab 0.56 0.50 
Divison size 31.29 9.28 
Village 0.10 0.30 
County 0.09 0.29 
Urban 0.81 0.39 
Number of observations 652942  
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Table 2: Estimation Results 
 Model 1 Model 2 AME Female Male 
 (I) (II) (III) (IV) (V) 
Share of females in class -0.427*** -0.312*** -0.0281*** -0.160* -0.766*** 

 (0.0609) (0.0610) (0.0817) (0.0785) 
Class environment  -0.388*** -0.0350*** -0.425*** -0.371*** 

  (0.0223) (0.0292) (0.0276) 
Class average of SBS scores -0.0126*** -0.0107*** -0.0010*** -0.0121*** -0.00918*** 

 (0.000215) (0.000243) (0.000320) (0.000326) 
School average of SBS scores -0.00412*** -0.00382*** -0.0003*** -0.00432*** -0.00369*** 

 (0.000326) (0.000326) (0.000419) (0.000416) 
Female 1.024*** 1.033*** 0.0932***  
 (0.0114) (0.0115)  
Personal characteristics     
Parental background     
Academic background     
School characteristics     
Province     
Constant 15.89*** 16.79***  17.70*** 16.14*** 
 (0.847) (0.847)  (1.157) (1.158) 
Nb of observations 1151642 1151642 542809 608833 

Notes: Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1. Personal characteristics: age, age squared, number of siblings. Parental 
background: parents’ age, education, labor market status, income, conditional cash transfer status. Academic background: student’s GPA, 
math, science and Turkish grades, a dummy for taking the SBS. School characteristics: dormitory, student to teacher ratio, share of permanent 
teachers, science lab, multi-purpose room. Province: province dummies, urban/rural status. 

 

 



 

 15

Appendix 

Table A1: Missing Data 
Variable N N* 
School Dropout 1151642 0 
Share of Females in division 1151642 0 
Class Environment 1151488 154 
Division Average of SBS Score 1150628 1,014 
School Average of SBS score 1151387 255 
Female 1151642 0 
Age 1151641 1 
Number of siblings 1151642 0 
Mother's Age 1139925 11,717 
Father's Age 1151642 0 
Mother Education 745441 406201 
Father Education 754916 396726 
Father works 746134 405508 
Mother works 758356 393286 
Family Income 977499 174143 
Conditional Cash Transfer 1151642 0 
GPA (SD) 1146301 5341 
Maths (SD) 1151008 634 
Science (SD) 1150739 903 
Turkish (SD) 1150736 906 
Student taken SBS 1151642 0 
Dorm 1151642 0 
Public 1151642 0 
Student per Teacher 1151642 0 
Share of permanent teachers 1151375 267 
Science Lab 1151642 0 
Multipurpose Lab 1151642 0 
Division size 1151642 0 
Village 1151642 0 
County 1151642 0 
Urban 1151642 0 
Notes: N number of observations, N* means number of missing observations 

 

 

 


