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Abstract 
In 2011, a large university in Tehran launched a policy of gender separation at classroom level without 

publicly announcing it beforehand. The current paper utilizes this natural experiment to identify the causal 

impact of participation in single-sex versus mixed classrooms on students’ achievement. Despite the vast 

yet inconclusive literature on single-sex schooling, this paper addresses the dearth of the research in the 

context of higher education as well as the context of Muslim-majority countries where single-sex education 

is prevalent. 

Empirical findings show that when students’ characteristics and educational competencies are taken into 

account, attending a single-sex classroom improves both males’ and females’ average performances by 

around 0.36 standard deviation. While the academic benefit for females does not depend on their ability 

level, the effect is considerably heterogeneous among males with different initial ability.  Nearly all positive 

effect for males is driven by upper-medium-ability male students performing significantly better in all-male 

classrooms.  

JEL Classification 
I23, I24, I28, J16, C31 

Keywords  
education policy, gender separation, single-sex education, coeducation, mixed classroom, higher education 
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1. Introduction 
Does it make a difference who you sit next to in class? Does being surrounded by classmates of your own 

or the opposite sex affect how much you learn and how you perform in exams?  

Previous research on single-sex education1 has produced inconsistent results, mainly due to 

methodological issues and selection biases (Pahlke et al. 2014). According to Jackson (2012), most of these 

studies suffer from two major limitations: first, because students who decide to participate in single-sex 

education are likely to differ in important unobserved characteristics from those who opt for attending 

coeducation, comparison between the two groups’ outcomes is potentially subject to severe self-selection 

bias. Second, since single-sex institutions often differ systematically from mixed institutions (eg. in terms 

of curriculum, selectivity, teachers’ motivation and compensation, extracurricular activities, and so forth), 

the comparisons confound single-sex education effects with other institutional differences.  

Moreover, while many rigorous studies examined the impact of single-sex schooling, research on the 

effect of such policies at higher educational level is rare (Pahlke et. al. 2014). Due to the potentially 

different underlying mechanisms for different age groups, results from research on different schooling 

levels are not applicable to other ages and levels of study. Therefore, a separate investigation of the 

consequences and impacts at each educational level is crucial (Pahlke & Hyde, 2016).  

Furthermore, single-sex education has been under scrutiny in several western countries such as Britain, 

the United States and Canada where single-sex schools make up a small and selective group, or in New 

Zealand, Australia and Ireland, countries with a sizable number of single-sex schools (Smyth, 2010). 

However, studies on the effect of the policy in Muslim-majority countries are scarce although single-sex 

education is even more prevalent in such societies, and many students spend all their school years in 

separated environments. As the mechanisms and thereby the size and direction of the policy effect heavily 

depend on the context (Baker et al., 1995), the results from western countries are hardly applicable to 

societies with different cultural norms and values.  

The current paper evaluates the impact of gender separation policy2 at higher educational level in the 

context of a Muslim-majority country, and therefore, contributes to the literature by particularly 

addressing the research gaps mentioned above. As the design in this study exploits a unique natural 

experiment setting - an abrupt change of policy in one university - no selection bias based on students’ 

choice or the institution’s characteristics is expected to influence the results. The paper also reports on 

the moderating effect of initial ability on the impact for different subgroups of students. 

 

                                                           
1 The U.S. Department of Education defines single-sex education as “education at the elementary, secondary, or postsecondary 
level in which males and females attend school exclusively with members of their own sex”. In contrast, coeducation is provided 
when students attend in a mixed-gender setting (U.S. Department of Education, 2004). A related though different phenomenon 
is single-sex classroom, offered by institutions that enroll both genders while offering separate classes for each gender (Mael et 
al., 2005). 
2 I use the term gender separation as in the literature gender segregation in education is mainly used to address the policy of 
imposing gender-based restrictions on enrollment for certain fields of study, leading to differentiated educational choices, limited 
access to specific job sectors,  and gender inequality in working life. [e.g. Wilson & Boldizar, 1990; Epstein, 1997; Mehran, 2003; 
Rezaei-Rashti, 2012 ; Shirazi, 2014; Barone, 2011; Vuorinen-Lampila, 2016].  
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2. Theoretical Framework 
The recent resurgence of single-sex education is mainly associated with rising concerns about gender 

equality (Hannan et al., 1996). Many scholars, policymakers and authorities in education have debated 

the merits of single-sex education as a tool to address existing gender gaps in academic performances, 

decisions to study certain fields and degrees, and occupations and wages (see for example Salomone, 

2006; Billger, 2009; Booth et el, 2018). In this section, I present the main rationales for the arguments of 

the supporters and the counterarguments of the critics. 

2.1. Arguments for separated education 

Proponents of single-sex education mostly emphasize the educational benefits based on 1) male-female 

biological differences in development and learning-related traits, 2) sexism and stereotyping, and 3) 

sexual attraction among male and female students in coeducational settings. 

2.1.1. Biological and Behavioral Differences 

Sax(2005) represents the essential-difference view asserting that substantial biological differences 

between girls and boys lead to different learning processes, and thus, are educationally relevant (Sax, 

2005). He argues that that by failing to recognize these differences between girls and boys, teachers and 

schools are unable to support students to reach their full potential, and that students perform optimally 

if instruction targets these learning-related differences in single-sex classrooms (Sax, 2005). In addition, 

some researchers imply that certain behavioral differences between girls and boys such as boys’ tendency 

to call out answers or more hands-on activities in class may lead to one gender (mostly boys) receiving 

most of the teacher’s attention (Smyth, 2010).  

Nevertheless, gender differences are generally addressed as a ground for separating boys and girls at 

primary educational level. According to Raznahan et al. (2010), sex differences in brain-related behavior 

and cognition diminish as a function of age. As children enter adolescence, they develop stereotype 

consciousness and awareness of others’ stereotypes (Pahlke & Hyde, 2016), and interact quite differently 

(Oosterbeek & van Ewijk, 2014). Therefore, for adolescents the following rationales are more relevant. 

2.1.2. Sexism and Gender Biases 

Several supporters of single-sex education focus on sexism and biases particularly aimed at female 

students in coeducational setting. In this respect, three theories are mostly emphasized to illustrate the 

mechanism for the impact (Pahlke & Hyde, 2016): 

Firstly, stereotype threat has been defined by Steele and Aronson (1995) as the risk of negative evaluation 

and rejection by others. When a person feels at risk of confirming negative stereotypes about her group, 

she is likely to underperform due to the perceived anxiety about being judged based on those stereotypes 

rather than personal merit (Steele et al., 2002). Thus, the theory implicitly posits that the elimination of 

stereotype threat could result in better performance of students who otherwise feel at risk of being 

stereotyped. Advocates of single-sex education argue that while coeducation reinforces and activates 

commonly held stereotypes against females’ abilities, in all-girl classrooms leaders and top-performers in 

all subjects are female students. Therefore, by having good same-sex role models, females are unlikely to 

hold these stereotypes in a single-sex environment (Park et al., 2018). Additionally, in all-female 
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classrooms females feel no pressure to conform to negative stereotypes, leading to better performance 

and higher scores (Jackson, 2012). 

Secondly, expectancy-value theory posits that a student’s perception of others’ endorsement of 

traditional gender stereotypes may result in less self-confidence and interest for pursuing gender-atypical 

fields (Lee & Bryk, 1986). If negative stereotypes about females’ abilities are activated in mixed 

classrooms, females become aware that others expect low performance. This perception might negatively 

affect females’ academic goals and performance in traditionally masculine fields such as STEM3 (Sadker 

et al., 2009).  

Thirdly, according to identity theory, perceived group status differences, perceived legitimacy and stability 

of the status differences, and perceived ability to move from one group to another affect one’s behavior 

and performance (Tajfel & Turner, 1979; Turner et al., 1999). Supporters of single-sex education suggest 

that, in coeducational contexts, status differences are probably endorsed, for example, by males making 

negative comments on females’ abilities and competencies in specific subjects (Pahlke & Hyde, 2016). 

2.1.3. Adolescent Culture and Sexual Attraction 

To justify their support for single-sex education, a number of advocates refer to adolescent culture based 

on sexual attraction among genders which distracts student’s attention away from academic tasks in 

coeducational contexts. In an early study, Coleman (1961) drew attentions to “rating and dating culture”- 

i.e. students’ obsession about appearance and attractiveness and peer pressure for prioritizing relations 

with the opposite sex over schoolwork- as a main reason for the low achievement of girls in coeducational 

American high schools (Smyth, 2010). Several later studies such as Dyer and Tiggemann’s (1996) endorsed 

his findings. Similarly, Riordan (1985) points out that high-ability girls intentionally avoid competing with 

boys because excelling academically might make them unattractive as potential sexual partners for boys. 

Consequently, proponents of the policy argue that in the absence of the opposite sex students could 

better concentrate on their learning tasks and academic activities. 

2.2. Arguments against separated education 

2.2.1. Lack of rigorous evidence for relevant gender differences 

The line of reasoning against single-sex education is primarily based on the insufficiency of scientific 

evidence for essential learning-related differences among genders and implications for single-sex 

education (see for example Halpern et. al, 2011). For instance, in his argument in support of single-sex 

education, Sax refers to a number of studies showing distinctive learning-related processes and behaviors 

among genders4. Several scholars criticize his views arguing that some of these studies have used 

inadequate and non-representative samples or find only small differences between males and females5 

(Bracey, 2006; Liberman, 2008). In contrast, Hyde (2005) emphasizes similar psychological traits among 

                                                           
3 STEM (Science, Technology, Engineering, and Mathematics) subjects are recognized in the literature as male-dominated 
subjects, in which females are underrepresented or typically underperform (See for example, Park et al., 2018). 
4 For example, Sax has referred to i.a. Corso’s (1959) study about sex differences in hearing, Lenroot et. al’s (2007) paper on 
sexual dimorphism of brain developmental trajectories, and Raznahan et. al’s (2010) research on sex differences in brain-related 
behavior and cognition.   
5 In particular, regarding Sax’s assertions about sex differences in hearing based on Corso’s (1959) study, Liberman (2008) says 
that the study found only between one-quarter and one-half of a standard deviation in male and female hearing thresholds.   
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males and females and demonstrates that gender differences can vary substantially in magnitude at 

different ages and in various measurement contexts.  

2.2.2. Reinforcement of gender biases and stereotypes 

Despite the perspectives on more sexist attitudes in coeducational settings, opponents argue that dividing 

students by gender can reinforce gender biases and entrenched stereotypes. They refer to development 

intergroup theory which assumes that increased psychological salience of gender leads to higher levels of 

essentialist thought, in-group favoritism, and out-group bias (Pahlke & Hyde, 2016). Epstein (1997) 

expresses worries that by denying the diversity within educational institutions, stereotypes are 

perpetuated. Halpern et al. (2011) assert that the relative presence, intensity, and activation of stereotype 

threat in single-sex versus mixed environment is not clear-cut, and present evidences that separating 

genders in educational contexts gives rise to gender stereotyping.  

2.2.3. Beyond educational achievements 

In addition to all other counterarguments, many opponents imply that regardless of the underlying 

rationales, separating genders in education is problematic for the same reason that segregation by race 

and social class is, that the diverse environment in education promotes tolerance and cooperation (Rustad 

& Woods, 2004). They worry that by reduced cross-group communication in single-sex classrooms, 

students are less likely to learn from and cooperate with one another (Jackson & Smith, 2000). Hyde 

(2005) expresses concerns about potential harm in numerous realms beyond educational outcomes 

including women’s opportunities in the workplace, couple conflict and communication, and self-esteem 

problems among adolescents. 

3. Literature Review and Expectations 
Numerous empirical studies evaluated the effect of single-sex versus mixed schooling on various 

outcomes of students either at primary or secondary level (eg. Riordan, 1994; Campbell & Evans, 1997; 

Hoffman et al. 2008). Most studies examined the impact on students’ academic performance in certain 

subjects such as mathematics, science, and verbal/English (eg. Baker et al., 1995; Jackson, 2012; Eisenkopf 

et al., 2015). Other outcomes most frequently addressed in the literature are students’ tracking and 

subject preferences (Billger, 2009; Jackson, 2012; Schneeweis & Zweimüller, 2012).  

Despite the vast literature on single-sex schooling, the overall picture of the impact is still ambiguous as 

the findings are inconsistent and in many cases contradictory. Most studies found a positive effect on 

females’ performances and a negative or insignificant impact on males’ (eg. Adkinson, 2008; Lee & Bryk, 

1986, Laster, 2004; Santos et al., 2013; Sax et al., 2009). However, there also exist studies implying that 

the policy is merely beneficial to males (eg. Brathwaite, 2010; Riordan, 1994; Roth, 2009; Spielhofer et al., 

2004; Sullivan et al., 2010). Furthermore, while some studies strictly favored single-sex education both for 

male and female students (eg. Riordan, 1985; Stephens, 2009; Doris et al., 2013), several found null effect 

on either group (Baker et al., 1995; Edwards, 2002), and some reported mixed evidence both in support 

of and against single-sex schooling (Stotsky et al., 2010; Vrooman, 2010).  

Many scholars regarded research design issues as the primary reason for inconsistent results in this field 

(Jackson, 2012; Pahlke et al., 2014; Park et al., 2018). According to Park et al. (2018), findings from most 



 

6 
 

of the previous literature do not disentangle the effect of self-selection and institutional factors from the 

impact of the gender composition of learning environments per se. Some scholars attempted to overcome 

methodological issues and selection biases by conducting randomized experiments, controlling for 

confounding factors, or exploiting a natural experiment setting. Nevertheless, their results were also 

mixed: For example, Park et al. (2013) used the exceptional feature of the current educational system in 

Korea that randomly assigns students to high schools, and found that both boys and girls outperform in a 

single-sex environment. However, they did not disentangle the impact from the effect of school factors 

such as the degree of autonomy in the teacher hiring process and teacher tenure policies that were mostly 

associated with private single-sex schools in the South Korean educational system (Eisenkopf et al., 2015). 

In another study, Eisenkopf et al. (2015) addressed the issue of institutional factors using a natural 

experiment performed at a single high school in Switzerland where the same teachers at the same school 

taught all-female and mixed classes. Their findings showed a positive impact of single-sex education on 

females’ proficiency in mathematics but not in native language skills. 

Scholars have also emphasized the role of several moderators as sources of variation in the size and 

direction of the impact found by distinct studies (Pahlke et al., 2014). In their review, Pahlke et al. (2014) 

identified three main moderators (besides age). 1) Dosage or level of exposure (class- or school- level 

separation): most findings indicated larger effects among girls when single-sex versus coeducation 

occurred in classes rather than in schools. 2) Socioeconomic status: the policy has been recognized to be 

more beneficial for students of lower social class. 3) Race/ethnicity: the impact on various racial groups 

received the most attention in the American studies that mainly reported an educational benefit for 

minorities (see for example Riordan, 1994; Gordon et al., 2009). Additionally, some studies demonstrated 

the role of ability level on the impact (Oosterbeek & van Ewijk, 2014; Eisenkopf et al., 2015). However, 

empirical findings on the role of innate ability are mixed. For example, while Oosterbeek and van Ewijk 

(2014) found no evidence for heterogeneous gender peer effect based on students’ ability level, Eisenkopf 

et al. (2015) found a larger impact on students with higher ex-ante ability.  

Several scholars attempted to integrate previous research in the field and conclude on the size or at least 

the direction of the impact (Mael et al., 2005; Morse, 1998; Pahlke et al., 2014). In the most recent review, 

Pahlke et al. (2014) conducted a meta-analysis and assigned weights to the measured effects by past 

studies according to their sample size. Distinguishing between descriptive studies (with no control for 

confounding factors) and controlled studies (with appropriate controls or randomized experiment design), 

the researchers concluded that single-sex education was mainly supported by uncontrolled studies, and 

the results from controlled studies or random trials only showed trivial differences between students’ 

performance in single-sex versus mixed schools, in some cases favoring coeducation. However, studies 

with experimental and controlled designs continue to produce inconsistent results. For instance, in a more 

recent study, Park et al. (2018) examined the impact of single-sex environment on students’ performance 

in STEM subjects using a natural experiment approach.  They found a significant positive effect of all-boy 

schools on students’ achievements in all STEM subjects. Interestingly, their findings showed no significant 

effect for females’ performances in STEM. The authors attributed the contrast in their results with major 

previous related work to “no contamination by upward bias caused by positive selection into single-sex 

schools”, and that “probably girls nowadays are less affected by different types of schools than in the 

past”. Likewise, other scholars have stressed the influence of context on the impact. In their cross-country 
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analysis, Baker et al. (1995) addressed the national contexts and cultural background as a reason for 

different estimated effects among various countries. According to Park et al. (2018), for a better 

assessment of potential costs and benefits of single-sex education more evidence on relevant outcomes 

under various contexts is needed. 

Whereas most of the previous research examined the primary and secondary schooling context, very few 

studies focused on the impact of single-sex education at tertiary or higher educational levels (Pahlke et. 

al. 2014). Due to more freedom of choice for adults and their higher tendency to participate in mixed 

education, conducting a field experiment to evaluate single-sex higher education is often prohibitively 

expensive. Few such studies tried to lower the costs by limiting their sample size to students in one major, 

or confining the exposure to treatment (single-sex education) to merely a small proportion of instruction 

hours. Oosterbeek and van Ewijk (2014) concentrated on gender peer effects and used a less extreme 

form of gender variation by exogenously manipulating the share of females in workgroups of first-year 

students majoring in economics and business at a Dutch university. The authors found only little evidence 

for academic success of female students that could be attributed to the increase in the proportion of 

women in workgroups. Interestingly, they found a negative impact of a higher share of females on males’ 

performance in courses with a high math component. To explain this result, Oosterbeek and van Ewijk 

referred to their focus on university students rather than younger children at primary or secondary 

educational level arguing that male and female students might interact differently at various ages. This 

idea was reinforced by their supporting survey which showed that in tertiary education, the presence of 

males did not work disruptively in a traditional sense and did not cause reduced attention during class 

activities (Oosterbeek and van Ewijk, 2014). In a more recent study, Booth et al. (2018) conducted a field 

experiment at a high-ranked university in the UK to examine the effect of participation in single-sex versus 

mixed classrooms on students’ first-year grades and their course choices in the second year. Their 

research design was restricted to participation in single-sex classrooms for one out of twelve instruction 

hours per week and to students majored in the field of economics. Thus, the authors did not claim to 

generalize the positive effect that they found to higher exposure to treatment or to students in other 

subject areas (Booth et al., 2018).  

Among the countries and contexts under study, Muslim-majority and MENA countries have received the 

least attention in the literature. Nevertheless, the practice of single-sex education is even more prevalent 

in such cultures. In their meta-analysis, Pahlke et al. (2014) referred to only one study in the context of 

Iran as a Muslim-majority country6; Esfandiari & Jahromi (1989) compared the achievements and 

aspirations of students from a single-sex monolingual high school and a bilingual mixed high school in 

Tehran. However, as the two schools differed in various systematic ways, the measured effect was not 

plausibly attributable to the gender composition of the educational environment as the authors 

concluded on the effect of bilingualism versus monolingualism rather than single-sex versus coeducation. 

The current study adds to the literature by providing evidence for the impact of gender separation policies 

at the higher educational level. Additionally, as the data are from administrative sources of a large 

university in Tehran, Iran, the results could have implications for other Muslim-majority countries with a 

                                                           
6 In their meta-analysis, Pahlke et al. (2014) also included some studies from Nigeria, a country which is sometimes counted as a 
part of MENA (eg. Banu, 1986; Egbochuku & Aihie, 2009; Lee & Lockheed, 1990; Mallam, 1993). 
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dominant culture of religious norms and Islamic values. I also investigate the heterogeneity of the impact 

by student’s initial ability. In line with the more recent stream of empirical research focusing on adult 

interaction in higher education (eg. Oosterbeek and van Ewijk, 2014; Booth et al., 2018), I expect a positive 

effect of a single-sex environment on students’ academic outcomes. However, the overall blurred picture 

provided by previous empirical findings does not allow for precise expectations. 

4. Context Overview 
4.1. Iran Education System 

Iran’s education system was modeled on the French Education structure in the 19
th

 century. Formal 

education is highly centralized and divided into K-12 education plus higher (tertiary) education supervised 

by the Ministry of Education and the Ministry of Science, Research and Technology respectively. There 

are both public and private institutions at all educational levels from elementary to university levels. 

Individual schools have the authority to take their exams at the end of each academic year. However, in 

the last years of both elementary and secondary levels, all students participate in the same final exams 

held at the national level.  

4.2. Higher Education and University Admission Processes 

Iran has a large network of private and public or state-affiliated universities offering degrees in all levels 

of higher education. According to the last report of the Institute for Research and Planning in Higher 

Education (2017), among the 2569 higher educational institutions in Iran, 141 public universities -the most 

competitive and selective institutions- have capacity for only less than 20% of Iranian university students. 

To let the most talented students enter public universities, Iranian male and female students graduated 

from high schools have to participate in a National Examination for University Entrance -called Konkour 

(from the French “Concours”). Seeking an admission to public universities, around one million high school 

graduates take part in Konkour each year in one of the five disciplines (exam groups): Physics and 

Mathematics, Natural Sciences, Humanities, Art, and Foreign Languages. Then, having their raw Konkour 

test scores, the participants can determine their preferences for application to universities in order of 

priority and submit the selection lists to the Sanjesh Organization, a governmental agency which 

administers all processes related to Konkour and university admissions under the supervision of the 

Ministry. Students are assigned accordingly by the organization to universities in successive rounds. In the 

admission process by the Sanjesh Organization, preferential treatment is considered for Konkour 

participants from lower social classes and disadvantaged families in order to remove educational gaps 

among the Iranian population. As an affirmative action policy, the “quota system” has been in practice 

since 1983. Accordingly, the organization assigns quota (1) to eight highly-developed big cities, quota (2) 

to 141 medium-developed cities, and quota (3) to the remaining less-developed and small cities and all 

rural areas7 and a certain quota for the students from martyrs and veterans families. Thereby, 

deprivations caused by non-ability related factors are at least partially compensated for. 

                                                           
7 According to the latest report of the Ministry of Interior on the official administrative subdivisions of Iran, Iran has 31 Provinces, 
429 counties, 1057 districts, and 1245 cities (Statistical Center of Iran, 2019).  
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4.3. Single-sex education 

K-12 education has always been separated by gender in Iran8. Even before the Islamic Revolution in 1979 

schools were basically either for girls or boys, reflecting religious norms and the culture of the society. In 

contrast, higher education was mainly not separated by gender, and only few all-female universities 

existed. After the Revolution, single-sex schooling was regulated and maintained, and higher education 

remained primarily as coeducation. Today, among public universities, very few have limited their 

enrollment by gender. Nevertheless, in post-revolutionary Iran, the issue of gender separation in 

educational environments has always been a controversial debate, which mostly relies on ideological and 

political ground rather than the expected benefits proved by policy evaluations (Iranian Association for 

Scientific Development, 2011). The debate stems from the “Ratification of Retaining Islamic Values in 

Universities and Higher Education Centers” passed by the Supreme Council for Cultural Revolution in 

1987. In an attempt at the Islamization of universities’ environments, the ratification required that 

universities with adequate facilities and resources offer separate classrooms for male and female students 

(Supreme Council for Cultural Revolution, 2011). The ratification had not been enacted until a recent 

resurgence of the issue among authorities and political figures between 2009 and 2011.  

In the academic year 2011/2012, one of the highest ranked and largest public universities in Tehran -The 

University of Allameh Tabatabaei9 (UAT) – started to implement the policy of gender separation at 

classroom level, without a pre-announcement to the public. Thus, while undergraduate students who 

selected and were assigned to the UAT in that academic year expected to attend coeducation like the 

previous cohorts, they attended classrooms merely with those of their own sex. As the UAT implemented 

the policy for all students at the same time and continued to offer single-sex classes in subsequent 

semesters, cohorts 2010/2011 and 2011/2012 studied their first-year courses in classrooms with distinct 

gender composition (mixed versus single-sex classrooms). The educational experience of the two cohorts 

in the first year was otherwise the same10. The curriculum in the first-year consisted of 18 to 20 

compulsory credits, and did not change between the two years. Both cohorts had almost all of their 

lectures and instructions with the same professors for each course, and same professors instructed all-

male and all-female classrooms for the second cohort, except for less than 20% of the credits (0 to 4 out 

of 20 credits). Other characteristics of the programs such as the assignments, tutorials, exams, and 

extracurricular activities were also fairly comparable for the two academic years.  

5. Data 
For my analysis, I combined two administrative datasets collected from the UAT administration and the 

Sanjesh Organization. The UAT data contained information on some of the basic demographic 

characteristics as well as on the educational program and first-year overall performances of the students 

who started their undergraduate study at the university either in 2010/2011 or in 2011/2012 and 

                                                           
8 Coeducational schools merely existed in rural and remote areas due to a limited access to educational institutions. There were 
also very few mixed international schools in the capital or big cities aimed at the children of foreigners residing in Iran. 
9 The University of Allameh Tabatabaei is the largest Iranian public university in Humanities and Foreign Languages with around 
19000 students majoring in 197 disciplines and subfields at 11 faculties.   
10 To ensure this, I examined some of the university’s official documents from the “office for educational planning” and the “office 
for human resource planning and recruitment” at the UAT. I also conducted several interviews with professors and students 
working and studying at the UAT faculties at the time of the policy implementation. 
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attended mixed or single-sex classrooms respectively. Sanjesh data included the students’ high-school 

GPAs (Grade Point Averages), exam groups and Konkour test scores. More specifically, for all 2672 UAT 

entrants of the two cohorts – 1435 of the first and 1237 of the second cohort- the merged and cleaned 

dataset11 observes these variables: age, gender, cohort, Konkour quota, field of study, faculty, exam group 

in Konkour, Konkour test score, high-school GPA, and first-year-university GPA. In addition, in order to 

control for potential changes in one of the basic institutional factors between the two years, I used a 

separate dataset from the “office for human resource planning and recruitment” at the UAT, and 

calculated student-to-professor ratio in each faculty for each academic year. Basic summary statistics for 

categorical and continuous variables are provided in table 1 and 2. 

Table 1 shows that the two cohorts are comparable in terms of socio-economic status, denoted by the 

proxy variable “Quota”, and Konkour exam groups of the entrants. However, the proportions of female 

and male students differed between the cohorts. The reason behind this fact is that while the 

implementation of the gender separation policy was not announced to the public in advance, the capacity 

of enrollment for each field was announced separately for males and females in the admission process of 

the UAT in 2011/2012 to allow for the offer of single-sex classrooms. Since women tended to be more 

successful than men at entering the UAT prior to 2011/2012, assigning equal shares limited females’ 

ability to enter and enabled males with relatively lower Konkour test scores gain admission from the UAT 

in 2011/2012. Thus, controlling for incoming ability is of paramount importance in the analyses. To 

account for potential differences in the level of difficulty in the Konkour exam between the two years and 

have more precise sorting of abilities in the sample, I used the population mean and standard deviation 

of Konkour test scores for each exam group in each year and normalized the scores. Table 1 also shows 

that the university did not admit any student in certain fields of study in 2011/2012 (UniFS = 2, 13, 14, 15, 

16).  In section 8 on robustness checks, I discuss how this exclusion might affect the results. 

Table 2 compares the mean academic performances of the two cohorts in the first-year university and 

high school final exams and Konkour. Accordingly, females in the second cohort, i.e. who attended single-

sex classrooms at university, on average performed 0.51 points better in their first-year university exams 

than did females in the previous cohort who participated in mixed classrooms. However, males who 

attended all-male classrooms underperformed those who participated in mixed classes by 0.43 points. 

Both mean differences are significant at the 1% significance level. 

  

                                                           
11 Roughly 85 percent of the UAT dataset was linked to Sanjesh data with no contradictory information on similar fields. For the 
few problematic cases where the information provided by the two organizations differed for the same individuals, I contacted 
the authorities at both organizations to decide on the correct value for the variables. There were less than 30 individuals in 
Sanjesh dataset that were not in the UAT’s, and less than 25 individuals whose information was among the UAT dataset but not 
in Sanjesh’s. The former students were the Konkour participants who had an admission from the UAT, but did not register as they 
decided to go to a private university in a different field of study. The latter individuals were students who got an admission from 
the UAT without being assigned by the Sanjesh organization to the UAT. Most of these individuals were exchange students or 
foreigners in the field of Persian Language. Although in some cases the inclusion of such individuals was ideal, I left them out 
from the sample relying on the fact that the registration and dropout of these students were entirely unrelated to the practice of 
gender separation policy at the UAT and that the number and proportions of each group hardly changed between the two 
cohorts.  



 

11 
 

Table 1: Summary statistics for categorical variables by cohort. 

Variable/Value Category Definition Percentage in 1st Cohort 
(mixed classrooms) 

Percentage in 2nd Cohort 
(single-sex classrooms) 

 
Female 

  

1 Female student 
 

81.4 61.4 

Quota    
1 Highly-developed regions  56.4 60.7 
2 Medium-developed regions 24.7 21.0 
3 Less-developed regions 13.9 14.2 
4 Families of Martyrs and Veterans 

 
5.1 4.0 

 
Exam Group in Konkour 
 

  

1 Mathematics and Physics 10.5 8.1 
2 Natural Sciences 12.8 15.8 
3 Humanities 66.6 64.0 
4 Foreign Languages 

 
10.1 12.1 

 
Field of Study at University 
 

  

1 Theology and Islamic Knowledge 2.2 2.4 
2 Statistics and Mathematics 1.9 - 
3 Accounting 2.4 5.5 
4 Laws 2.9 5.1 
5 Guidance and Counseling 7.1 9.0 
6 Public Relations 2.7 4.2 
7 Psychology 5.4 4.9 
8 Journalism 2.6 4.3 
9 Languages and Literature 14.9 19.4 

10 Social Sciences 7.9 8.3 
11 Economics 7.6 6.4 
12 Educational Sciences 11.6 9.6 
13 Political Sciences 2.0 - 
14 Philosophy 2.0 - 
15 Library and Information Science 1.7 - 
16 Social Work 2.7 - 
17 Management 20.0 17.0 
18 Economic Cooperation Organization 

(ECO) College of Insurance 
 

2.4 3.9 

*Source: The UAT dataset. 

Therefore, merely comparing the university achievements might lead one to conclude that single-sex 

classrooms had a positive effect on females’ academic performances and a negative impact on males’. 

This inference is strengthened when the means at high-school level are compared. Particularly for 

females, those who attended all-female classrooms and performed better in university had on average 

lower achievement scores at high school level.  However, comparing the means for normalized Konkour 

test scores weakens the argument above because both male and female groups who outperformed at 

university (males of the first and females of the second cohort) had initially achieved higher test scores in 

the entrance exam (Konkour). 
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Table 2: Summary statistics and mean differences for continuous variables by cohort and gender group. (Numbers in 
parentheses show standard errors.) 

 
Variable 

 Mean 1st Cohort 
(mixed classrooms) 

 

 Mean 2nd Cohort 
(single-sex classrooms) 

 

Mean Difference between 
the Cohorts 

First-year university GPA Total 15.88 
(0.05) 

< 15.97 
(0.06) 

0.10* 
(0.07) 

 Females 15.92 
(0.05) 

< 16.43 
(0.07) 

0.51*** 
(0.08) 

 Males 15.67 
(0.11) 

 

> 15.24 
(0.09) 

-0.43*** 
(0.15) 

 High-school GPA Total 16.51 
(0.05) 

> 15.68 
(0.07) 

-0.82*** 
(0.09) 

 Females 16.79 
(0.05) 

> 16.64 
(0.07) 

-0.15** 
(0.09) 

 Males 15.28 
(0.14) 

 

> 14.15 
(0.12) 

-1.13*** 
(0.20) 

Test score in Konkour 
(normalized) 

Total 1.94 
(0.03) 

≅ 1.97 
(0.03) 

0.03 
(0.04) 

 Females 1.94 
(0.03) 

< 2.21 
(0.03) 

0.26*** 
(0.05) 

 Males   1.93 
(0.06) 

 

> 1.59 
(0.05) 

-0.34*** 
(0.08) 

*Source: Merged UAT and Sanjesh dataset.  
** Note: GPAs show students’ overall performances at high school or university level which can vary between 0 (the lowest mark possible) and 20 
(the highest score possible). The scale for students’ test scores in Konkour is different, and the numbers were normalized according to the mean 
and standard deviation for the whole population of Konkour participants in each year- exam group. 

 

Thus, if one regards Konkour test scores as more precisely reflecting individuals’ ability, the mean 

differences in university performances could plausibly be attributed to students’ higher ability levels 

rather than the gender composition of their classrooms at university. In other words, the higher incoming 

ability of outperformers at university could at least be partially responsible for the ostensibly large effect 

of single-sex classrooms. This is reinforced by comparing the distributions of the students’ achievements 

at each educational level (first-year university, high school and Konkour exams) plotted separately for 

individuals participating in either type of the classrooms as illustrated in figure 1. 

In figure 1, the solid lines show the Kernel densities for performances of students participating in single-

sex classrooms in the first-year university courses, while the dashed lines relate to students who attended 

mixed classrooms. In the first two plots on the top row, the solid lines lie mostly above the dashed lines 

for females and below that for males. More precisely, Mann-Whitney P-Values in both diagrams indicate 

that the difference between the distributions in each plot is highly significant. According to the 

distributions, it seems that participation in single-sex classrooms had educational benefit for females 

while it does more harm than good for male students. It also appears from the females’ university GPA 

distributions that all-female classrooms had more benefit for females at the upper part of the distribution. 

However, the relative position of male distributions for university GPAs show that all-male classrooms 

could help males at the lower part of the distribution, while males at the upper parts do worse in a single-

sex environment. Here again, the significant differences in the distributions of pre-university performance 
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in the remaining four plots (second and third rows) prevents a conclusion on the real effect of the policy. 

The distributions of the students’ high school GPAs and Konkour test-scores show approximately the same 

patterns as shown in table 2, strengthening the conjecture that part of the seemingly large effect of single-

sex education comes from pre-existing differences between the two cohorts in terms of their ability.  

 

 

  

Figure 1: Distributions of students’ achievements at each educational level. 
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6. Method and Identification Strategy 
To examine the effect of participation in single-sex versus mixed classrooms on educational achievement 

with the data for two subsequent cohorts, if one believes that the two cohorts have on average similar 

characteristics and similar experience regarding the curriculum and exams in the first-year university 

study, a simple comparison between the first-year GPA of the two cohorts would reveal the impact of 

participation in single-sex classrooms. The impact is therefore estimated by an ordinary least square (OLS) 

estimation of equation 1. 

𝐺𝑃𝐴1 = 𝛽0 + 𝛾1𝐷 + 𝑢  (1) 

In this equation, 𝐺𝑃𝐴1 stands for students’ GPA at the end of the first year at university. The intercept 𝛽0 

shows the average first-year GPA of all students regardless of the year they entered the university. The 

error term 𝑢 denotes individual deviations from the average test score estimated for each cohort. The 

binary variable 𝐷 equals zero for students of the first cohort (mixed classrooms) and one for the second 

cohort (single-sex classrooms)12. 𝛾1 is then the parameter of interest.  

Nevertheless, the estimate of the simple linear regression (SLR) model for 𝛾1 is most likely biased because 

according to tables 1 and 2 and the figure 2, the two cohorts clearly differ in systematic and relevant ways. 

To control for these differences, a vector of control variables could be added to the model, capturing the 

impact of important context factors other than the policy. 

𝐺𝑃𝐴1 = 𝛽0 + 𝛾1𝐷 + ∑ 𝛽𝑘𝑋𝑘
𝑛
𝑘=1 + 𝑢  (2) 

In the multiple linear regression (MLR) model shown by equation 2, the vector 𝑋 includes variables for 

students’ age, squared age, quota, field of study at university, exam group in Konkour, and Konkour test 

score, as well as the student-to-professor ratio in the faculty. The coefficient 𝛾1 estimates the association 

between the treatment variable (participation in single-sex classrooms) and student achievement at the 

end of the first-year.  

Nonetheless, by looking merely at the students’ outcomes at university level, equation 2 makes a simple 

cross-sectional comparison between the students of the two cohorts. From this static point of view, the 

estimated effect possibly suffers from bias due to the potential unobserved pre-differences between the 

two groups. In fact, for a consistent estimation of the effect with this approach, one needs to assume that 

the two groups (cohorts) do not differ in unobservable variables. The estimation is therefore not reliable 

if for example the average motivation level of the students differs between the two groups.  

Therefore, with a dynamic approach, I look at the transition of students from secondary to higher 

education. Figure 2 presents a schematic diagram to illustrate the static approach versus the dynamic 

approach. The latter approach compares the changes in the achievements of each group from single-sex 

high schools to university, where one group attended mixed classrooms (control group) and the other 

                                                           
12 As the normal practice in Iranian higher educational institute is coeducation, I regarded the treatment as “gender separation” 
at classroom level, and defined the control and treatment groups accordingly. However, the control and treatment groups could 
simply be reversed when one considers the treatment as “mixing genders” or “participation in coeducational classes” at university 
level education.  
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participated in single-sex classes (treatment group) 13. This setting provides a classical context for using 

the difference-in-difference approach.  

 

 

 

Using the DiD approach, one would no longer need to assume that the two groups do not differ in 

unobservable ways. It is sufficient to suppose that the unobservable variables do not change between the 

two levels of study, say a highly-motivated student at secondary educational level would remain highly-

motivated in higher education, which is a more plausible assumption.  

The DiD estimate of the policy effect comes from the OLS estimation of the equation 3 as follows: 

𝑌 = 𝛽0 + 𝛾1𝐷 + 𝛾2𝑡1 +  𝛾3𝐷 ∗ 𝑡1 + ∑ 𝛽𝑘𝑋𝑘
𝑛
𝑘=1 + 𝑢  (3) 

In this equation, the time indicator 𝑡1 equals zero at the time of graduation from high school, and one at 

the end of the first year at university. The dependent variable is 𝑌 which equals the student’s high school 

GPA in time 𝑡1 = 0 and the student’s first-year GPA at university in 𝑡1 = 1. Again, 𝑋 controls for the students’ 

characteristics, their educational program and competencies by including the same variables as in 

equation 2. The coefficient 𝛾3 for the interaction term between the treatment variable D and the time 

indicator 𝑡1 would then gives the DiD estimation of attending single-sex rather than coeducational 

classrooms in tertiary education. This coefficient allows us to infer the counterfactual test scores for the 

second cohort, i.e. how would the second-cohort students have performed had they not been separated 

by gender in their first-year classes:  

 𝛾3 = (𝐸[𝐺𝑃𝐴 | 𝑐𝑜ℎ𝑜𝑟𝑡2, 𝑢𝑛𝑖𝑣𝑒𝑟𝑠𝑖𝑡𝑦 𝑙𝑒𝑣𝑒𝑙] − 𝐸[𝐺𝑃𝐴 | 𝑐𝑜ℎ𝑜𝑟𝑡2, ℎ𝑖𝑔ℎ 𝑠𝑐ℎ𝑜𝑜𝑙 𝑙𝑒𝑣𝑒𝑙])  

−(𝐸[𝐺𝑃𝐴 | 𝑐𝑜ℎ𝑜𝑟𝑡1, 𝑢𝑛𝑖𝑣𝑒𝑟𝑠𝑖𝑡𝑦 𝑙𝑒𝑣𝑒𝑙] −  𝐸[𝐺𝑃𝐴 | 𝑐𝑜ℎ𝑜𝑟𝑡1, ℎ𝑖𝑔ℎ 𝑠𝑐ℎ𝑜𝑜𝑙 𝑙𝑒𝑣𝑒𝑙]) 

                                                           
13 While having data from the students of a non-separated university in that specific year was ideal to be used as a 

control group for this investigation, such data was unfortunately not available. Alternatively, I chose the pre-policy 

entering cohort as the control group, who experienced the normal practice of mixed-gender classrooms in higher 

education in Iran and compared them with the post-policy entering cohort at the same university.  

 

Cohort 1 Separated Mixed

Cohort 2 Separated Separated

High 
School 

 

University 
Year 1 

 
Figure 2. Schematic representation of static and dynamic approaches, 

shown by dashed and dotted lines respectively. 
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Finally, to examine the heterogeneity of the effect by ability level, I define students’ ability levels according 

to their performance percentile in the Konkour exam14 and run separate regressions using equation 3 for 

the subgroups with different ability levels. 

7. Results 
7.1. Effects on GPA 

Table 3 presents estimations of the effect using OLS and DiD approaches. For the sake of simplicity in 

comparisons among the models, the results from uncontrolled models are also shown in the table (Model 

1 and 3).  

For the first two models (columns 1 to 4), the coefficient of D measures the association between 

participation in single-sex classrooms and students’ achievements. In the naïve model (equation 1), the 

coefficient of D is equivalent to the mean difference in university GPA between the two cohorts for each 

gender group. This simple model gives a significant positive relationship (+0.51) between single-sex 

education and females’ outcomes and a negative association (-0.43) between all-male classrooms and 

males’ achievements. However, the estimated impact by the naïve approach is prone to severe bias as it 

could merely reflect prior differences in students’ characteristics or ability level between the two cohorts. 

When control variables are added in model 2 (equation 2), they capture part of the variations in outcomes 

between the two cohorts.  Thus, the coefficients of D are attenuated for both genders. While females who 

attended single-sex classrooms on average performed 0.23 points (out of total 20.00 points) better than 

their counterparts of the first cohort (mixed classes), males in all-male classes underperformed males with 

equal characteristics but who participated in mixed-gender classrooms by 0.36 points on average.  

In the next two models with DiD approach (columns 5 to 8), the coefficient of D measures the impact of 

the differences between the two cohorts in pre-treatment period, i.e. not due to their class gender 

composition. The coefficient of 𝑡1 represents a general time trend without the treatment and captures 

the average change in students’ performances from high school to university. This baseline trend without 

the treatment could reflect the inherent differences in programs and exams’ difficulty at the two 

educational levels. The coefficient of the interaction term between D and 𝑡1 measures the improvement 

or decline in students’ GPA that is plausibly attributable to the participation in single-sex versus mixed 

classrooms in first-year university courses. According to DiD estimations, the absence of males in 

classrooms increases females’ achievements on average by 0.65 points, which is equivalent to nearly 0.35 

standard deviation. Interestingly with a DiD approach, the negative impact of all-male classrooms vanishes 

and turns into a positive and highly significant effect of 0.71 points, even larger than the size of impact for 

females. Including additional controls in the DiD approach (estimating equation 3) does not change the 

size and direction of the estimated effect but the model explains more variations in outcomes (larger R-

squared) and only slightly improves in efficiency of the estimated impacts (smaller standard errors). In 

sum, the analysis in this paper shows that participation in single-sex classrooms improves both males’ and 

                                                           
14 Students with upper than 75 percentile and lower than 25 percentile performances were classified as high- and low-ability 
group respectively, and those who performed between 25 and 50 or between 50 and 75 percentiles were categorized as of 
medium and upper-medium ability levels respectively. 
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females’ achievements by 0.71 and 0.65 points respectively, which is equivalent to nearly 0.35 standard 

deviation for both genders. 

Table 3: Estimated effects of participation in single-sex classrooms for males and females by different models. 

 Model 1 Model 2 Model 3 Model 4 
 OLS without control OLS with controls DiD without controls DiD with controls 
        

Males 
 

Females 
    

Males 
 

Females 
    

Males 
 

Females 
    

Males 
 

Females 

 D -0.43*** 0.51*** -0.36** 0.23*** -1.13*** -0.14 -0.91*** -0.34*** 

   (0.14) (0.08) (0.15) (0.07) (0.19) (0.09) (0.16) (0.07) 

 t1     0.38** -0.87*** 0.37** -0.87*** 

     (0.18) (0.07) (0.16) (0.06) 

 D*t1     0.71*** 0.65*** 0.71*** 0.65*** 

     (0.24) (0.12) (0.21) (0.10) 

 Age   0.23* 0.18***   -0.14 -0.10* 

     (0.14) (0.05)   (0.10) (0.06) 

 Age2   -0.00 -0.00**   0.00 0.00** 

     (0.00) (0.00)   (0.00) (0.00) 

 Quota 
 

        

   Highly-developed regions (base category)   - -   - - 

           

   Medium-developed regions   -0.09 0.23***   -0.29** 0.02 

     (0.16) (0.08)   (0.13) (0.06) 

   Less-developed regions   -0.06 0.44***   -0.57*** 0.03 

     (0.16) (0.10)   (0.13) (0.08) 

   Families of Martyrs and Veterans   -0.43 -0.53**   -0.78*** -0.82*** 

     (0.30) (0.21)   (0.27) (0.18) 

Exam Group 
   

        

   Humanities (base category) 
 

  - -   - - 

   Mathematics and Physics   2.58*** 3.27***   3.00*** 2.70*** 

     (0.29) (0.17)   (0.24) (0.12) 

   Natural Sciences   2.02*** 1.90***   2.12*** 1.68*** 

     (0.27) (0.16)   (0.23) (0.12) 

   Foreign Languages   2.39*** 2.92***   1.81*** 1.91*** 

     (0.36) (0.17)   (0.27) (0.14) 

 Konkour Test-score   0.78*** 0.93***   1.01*** 0.94*** 

     (0.10) (0.06)   (0.09) (0.05) 

 Student-to-Professor Ratio   -0.04 -0.00   -0.03 0.07*** 

     (0.04) (0.02)   1.01*** 0.94*** 

University Field of Study 
 

- -   - -   

 Observations 736 1908 734 1902 1468 3814 1464 3802 

 R-squared  0.01 0.02 0.29 0.38 0.06 0.04 0.34 0.35 

Standard errors are in parenthesis 
*** p<0.01, ** p<0.05, * p<0.1.  
Note1: For the categorical variables the largest group was selected as the base group. 
Note2: The number of observations for the first two models with the OLS approach equals the number of individuals in each group of students excluding the 
students with missing values. However, for the next two models with a DiD approach, each student’s performance was observed twice, once at high-school 
level and once at the end of the first year in university. Therefore, the number of observations is equivalent to student per level of study, i.e. the number of 
observations in the OLS models were doubled and three students with missing high-school GPAs were excluded. 
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7.2. Heterogeneous effects by ability 
The aggregate estimations of the effect for male and female students might mask relatively significant 

disparities among the effects on various subgroups. As shown by distributional diagrams in figure 1, 

heterogeneity among the subgroups with different ability levels is likely. Therefore, I used a pre-treatment 

measure of ability level (student’s performance percentile in Konkour) to categorize students as low, 

medium, upper-medium or high ability level, and allow the estimations to vary among the subgroups. 

Table 4 gives DiD estimations of the effects for the students with different ex-ante ability, using model 4. 

The results show that the positive impact of attending single-sex classrooms is almost the same in size 

and direction for females with different levels of ability, only slightly larger for those with upper-medium 

and high levels of ability. However, the impact is considerably heterogeneous among male groups. While 

male students with upper-medium ability perform remarkably better in case of participation in all-male 

classrooms, their counterparts at the lower or top part of the ability distribution are not significantly 

affected by the gender composition of their classes.  

Table 4: DiD estimations for the effect of single-sex classrooms for different ability groups.  

 High ability Upper-medium ability Medium ability Low ability 

 Males Females Males Females Males Females Males Females 

D*t1 

(Policy Effect) 

-0.06 

(0.40) 

0.83*** 

(0.15) 

1.18*** 

(0.44) 

0.78*** 

(0.18) 

0.37 

(0.37) 

0.63*** 

(0.20) 

0.66 

(0.46) 

0.71** 

(0.28) 

Observations 278 1038 272 1044 374 944 540 776 

Standard errors are in parenthesis 
*** p<0.01, ** p<0.05, * p<0.1.  
Note: the number of observations is equivalent to students per level of study (two observations for each individual student). Details on the 
estimated coefficients of control variables are presented in the appendix, table A. 

 

8. Robustness Checks 
To provide evidence that the effect reported in this paper stems from the gender composition of 

classrooms, I used a related though different variable- female ratio- which varies between 0 and 100 

percent across all fields of study. Substituting the policy variable (D) with female ratio in equation 3 

produces consistent results presented in detail in the appendix, table B: On the one hand, holding all other 

conditions constant, as the share of females in classroom increases by 10 percent, female students’ 

average achievements improve by 0.4 points (significant at 1% level). On the other hand, each 10 percent 

increase in the share of females reduces males’ achievements by 0.1 points on average (significant at 1% 

level). These results reinforce the educational benefit of single-sex classrooms for both genders.  

Furthermore, the heterogeneity of the effects by students’ ability level follows exactly the same pattern 

presented in the appendix, table C: While the effect of female ratio for female students with different 

levels of ability is almost the same as for the whole female group (always positive and highly significant), 

only males with upper-medium ability are affected by changes in female ratio of their classrooms (highly 

significant and relatively large negative effect for males with upper-medium ability).  
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Thus, the reported effects for participation in single-sex classrooms in this paper are attributable to the 

policy and are unlikely due to the confounding unobserved factors associated with the cohorts (students’ 

and instructors’ motivation, class size, etc.).  

In addition, as mentioned earlier in the data section, some fields of studies in the UAT had no entrant 

from the second cohort. According to table 1, the UAT did not admit any student in the academic year 

2011/2012 in these fields: Statistics and Mathematics, Political Sciences, Philosophy, Library and 

Information Science, and Social Work. If the average university GPA of students in these fields are typically 

lower than the average performance in other majors, exclusion of these fields in 2011/2012 admissions 

might result in an overestimation of the effect of gender separation policy. To examine this potential bias 

in the results, I dropped all 146 individuals who were admitted in the first cohort in those fields of study 

from the sample, and conducted the same model for the remaining 2495 students. The estimated effects 

for males and females by model 4 decreased to 0.64 and 0.63 points respectively (still both significant at 

𝛼 = 1%). Therefore, ignoring the exclusion of some fields in 2011/2012 admissions caused only small 

upward bias for the estimated effects on males’ and females’ outcomes. Details on the estimated effects 

with the reduced sample are presented in the appendix, table D.  

9. Discussion 
As an attempt to uncover the causal effect of single-sex education on students’ achievements, the current 

study benefits from a specific context of a natural experiment in which 1) no selection from the student 

side actually exists and 2) both treated and untreated groups studied in the same institution with the 

same curriculum and were taught by the same professors. Two recent studies with randomized 

experimental designs have also examined similar policy effects in higher education15 and have both of the 

advantages mentioned above. However, several features make the current research distinctive and 

relevant in our body of knowledge on the effect of single-sex education: While in their randomized control 

trial at a German university, Oosterbeek and van Ewijk (2014) examined the effect of an increase in female 

ratio, this research focuses on the extreme level of gender separation at classroom level. Moreover, in 

the context of my research, the students were exposed to the treatment (single-sex education) for all 

instruction hours, contrary to the randomized experiment at a British university by Booth et al. (2018) in 

which the exposure was limited to only a share of tutoring hours. Additionally, the sample of students in 

this study provides certain benefits in terms of comprehensiveness and generalizability. Firstly, the sample 

included students from several fields of study, while both studies mentioned above limited their sample 

to students in one or two field of study (economics and business). Furthermore, most evaluations of single 

sex education have taken place in western cultures whereas this paper studies the effect on a sample of 

students from a distinct cultural background, and thereby provides the possibility to generalize the results 

to a nearly intact context. To the best of my knowledge, this study is unique in bringing such features 

together. 

However, application of the findings in this paper should be made bearing in mind that they are generated 

from a specific context;  

                                                           
15 Oosterbeek and van Ewijk (2014), and Booth et al. (2018). 
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First, K-12 education is completely separated by gender in Iran. Although the results are in line with most 

previous findings in western countries, the current paper does not intend to extrapolate the estimated 

effects to such different contexts. After all, the mechanisms could vary. For instance, university students 

who participated in mixed schools and classrooms might not feel uncomfortable in expressing their ideas 

and getting involved in class discussions in the presence of the opposite sex. Therefore, the results of this 

research are mainly applicable in countries where single-sex schools are dominant such as Muslim-

majority countries.  

Second, the context of this research does not allow for separate investigations for the fields of studies 

with low versus high proportions of females16. The University of Allameh is predominantly specialized in 

humanities, language studies and social sciences, the fields mostly recognized as female-dominated 

majors. For nearly all fields, the proportion of female students in the dataset were between 60 to 70 

percent17.  

Third, high proportions of females in all fields impose another threat to causality in the estimated effect 

of this study if females and males differ in average unobserved background characteristics. For example, 

if females on average have higher motivation, the effect reported in this paper includes other aspects of 

peer effect rather than pure gender peer effect18.   

Fourth, the data in this research contains information for the two adjacent cohorts whose gender 

composition of classrooms was different only in the first year of study. For the following years of 

undergraduate study, variation in gender composition of classes disappeared and all students attended 

single-sex classrooms. Thus, I could only measure the short-term effect of participation in single-sex 

classrooms on the educational outcomes of students. Further data could help to provide an answer for 

how the educational outcomes of students who participated in mixed classrooms for the whole course of 

their study differ from those attending separated classrooms and uncover the effect of the policy on 

educational outcomes of students in the long term.  

Fifth, due to the quasi-experimental design and data limitations in this research, I was not able to examine 

the role of other moderating factors such as dosage of exposure or socioeconomic status.  

Last but not least, academic performance is not the only important outcome that could be affected by the 

gender composition of learning environments. Whether this effect is positive or negative, for a thorough 

evaluation of single-sex education, policymakers should also take into account developmental and social 

issues and investigate the specific consequences in each dimension. If single-sex education ends up having 

a positive impact on academic performance but negatively affects the social and emotional development 

of students, decision makers who opt to implement the policy should seek additional policies and plans 

                                                           
16 Lavy and Schlosser (2011) found the largest positive impact of higher female proportions in cases where females constituted 
more than two-third of the students. 
17 Regarding how different fields are perceived in the culture of society as a male- or female-dominated major and the classic 
STEM categorization, only the second field “Statistics and Mathematics” could be considered as male-dominated. Unfortunately, 
the UAT did not admit students in this field for the second academic year. Therefore, the study is unable to distinguish the effects 
for different subject categories (male- vs. female- dominant) with the available data.  
18 Oosterbeek and van Ewijk (2014) refer to the same limitation in their estimation of “gross effects which also include the 
effect of females being different from males in other characteristics than just in their gender”, an issue that “arises in all other 
gender peer studies as well.”  
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to compensate. Future studies with additional data on various aspects need to evaluate the impact of the 

policy also on key related social outcomes such as the average age of marriage, rate of divorce, time to 

find a job, wage, and life satisfaction of separated versus mixed university students. Therefore, although 

in this paper the policy of gender separation at universities turned out to positively affect the educational 

outcomes of students, the question of whether the government should widen the scope of the policy in 

terms of the number of public single-sex universities or mixed universities with separated classrooms is 

still open.  

Conclusion 
Insights from previous literature on single-sex education are mostly contaminated with self-selection bias 

and issues related to institutional characteristics. This paper provides the first evaluation of single-sex 

education in the context of higher educational level in a Muslim-majority country, utilizing a unique 

natural experiment at an Iranian university (University of Allameh Tabatabaei- UAT). Using a difference-

in-difference approach, I compared the pre-university and first-year-university performances of the two 

adjacent cohorts, one of which attended mixed classrooms and the other participated in but had not 

actually selected single-sex classrooms. Since the UAT did not pre-announce the implementation of the 

gender separation policy to the public, the change was unlikely to have been foreseen by the applicants. 

Moreover, as the two adjacent cohorts were studying in the same university with the same curriculum 

and taught mostly by the same faculty members, the effect found in this paper is unlikely to reflect most 

of the unobserved differences that usually exist between single-sex and coeducational institutions.  

Findings show that separating classrooms by gender improves both males’ and females’ average 

performance by 0.37 and 0.36 standard deviation respectively. While the positive impact on females is 

not heterogeneous among females with different ability level, the positive impact of all-male classrooms 

is mainly driven by male students with upper-medium ability level. Males with lower ability levels and 

those on top of the ability distribution are not affected significantly by the gender composition of their 

classrooms.  

The results of the current study provide certain implications for education policy in Iran such as shaping 

parallel policies to promote educational equality. The scope of the applicability of the results is not limited 

to the Iranian education system though. Other countries in the region which share many cultural and 

social factors with Iran could also use these findings while devising policies to address inequality issues 

and gender gaps in education and the labor market. Furthermore, several western countries with 

considerable numbers of immigrants from middle-eastern countries nowadays face the problems of 

integration, particularly in the basic domain of education. The results of this paper could also be of use in 

policymaking to overcome the issues such as the gender gap in educational attainment and achievements 

among immigrants from countries with similar cultural norms and values.  

 

 

  



 

22 
 

References 
Adkinson, J. E. (2008). Does cooperative learning affect girls’ and boys’ learning and attitudes toward mathematic 

transformation skills in single-sex and mixed-sex classrooms? Dissertation Abstracts International: Section A. Humanities 
and Social Sciences, 68(11), 4639. 

Baker, D. P., Riordan, C., & Schaub, M. (1995). The effects of sex-grouped schooling on achievement: the role of national 
context. Comparative Education Review, 39, 468-482. 

Banu, D. P. (1986), Secondary school students’ attitudes towards science. Research in Science & Technological Education, 4, 
195–202. 

Barone, C. (2011). Some Things Never Change: Gender Segregation in Higher Education across Eight. American Sociological 
Association, Sociology of Education, 84(157). DOI: 10.1177/0038040711402099.  

Billger, S. M. (2009). On Reconstructing School Segregation: The Efficacy and Equity of Single-Sex Schooling. Economics of 
Education Review, 38(3), 393-402. 

Booth, A., Cardona-Sosa, L., & Nolen, P. (2018). Do Single-Sex Classes Affect Academic Achievement? An Experiment in a 
Coeducational University. Journal of Public Economics, 168, 109-126. 

Bracey, G. W. (2006). Separate but superior? A review of issues and data bearing on single-sex education. Tempe, AZ: 
Educational Policy Research Unit. 

Brathwaite, D. A. (2010). A comparative analysis of single-sex schools in terms of achievement in reading and math and student 
attendance. Dissertation Abstracts International: Section A. Humanities and Social Sciences, 71(4), 1148. 

Campbell, K. T., & Evans, C. (1997). Gender issues in the classroom: A comparison of mathematics anxiety. Education, 117, 332–
338. 

Coleman, J. (1961). The Adolescent Society. New York: Free Press. 

Corso, J. F. (1959). Age and Sex Differences in Pure-Tone Thresholds. The Journal of the Acoustical Society of America, 31, 498. 
Retrieved from https://asa.scitation.org/doi/pdf/10.1121/1.1907742?class=pdf.  

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

Dyer, G., & Tiggemann, M. (1996). The effect of school environment on body concerns in adolescent women. Sex Roles, 34, 
127–138.  

Edwards, S. R. (2002). Gender-based and mixed-sex classrooms: The relationship of mathematics anxiety, achievement, and 
classroom performance in female high school math students. Dissertation Abstracts International: Section A. Humanities 
and Social Sciences, 62(8), 2639. 

Egbochuku, E. O., & Aihie, N. O. (2009). Peer group counselling and school influence on adolescents’ self-concept. Journal of 
Instructional Psychology, 36, 3–12. 

Eisenkopf, G., Hessami, Z., Fischbacher, U. (2015). Academic performance and single-sex schooling: Evidence from a natural 
experiment in Switzerland. Journal of Economic Behavior & Organization, 115, 123-143. 

Epstein, C. F. (1997). The Myths and Justifications of Sex Segregation in Higher Education: VMI and the Citadel. 4Duke Journal of 
Gender Law & Policy, 101-118. Retrieved from http://scholarships.law.duke.edu/diglp/vol4/iss1/5.  

Esfandiari, M., & Jahromi, S. (1989). A comparison of Iranian high school students in single-sex and mixed-sex bilingual schools: 
Intelligence and vocational aspiration. International Journal of Intercultural Relations, 13, 447–464. 

Gordon, D. M., Iwamoto, D. K., Ward, N., Potts, R., & Boyd, E. (2009). Mentoring urban Black middle school male students: 
Implications for academic achievement. Journal of Negro Education, 78, 277–289. 

Halpern, D., F., Eliot, L. Bigler, R. S., Fabes, R. A., Hanish, L., D., Hyde, J., Martin, C. L. (2011). The pseudoscience of single-sex 
schooling. Science, 333, 1706-1707.  

Hannan, D. F., Smyth, J. Mccullagh, R. O’Leary, & Mcmahon, D. (1996). Coeducation and Gender Equality. Oak Tree Press/ ESRI. 
Dublin. 

Hoffman, B. H., Badgett, B. A., & Parker, R. P. (2008). The effect of single-sex instruction in a large, urban, at-risk high school. 
Journal of Educational Research, 102, 15–36. 

Hyde, J. S. (2005). The gender similarities hypothesis. American Psychologist, 60, 581–592. 

Institute for Research and Planning in Higher Education, Ministry of Science, Research, and Technology, (2017), Retrieved from 
https://irphe.ac.ir/content/1921/ ۹۶-۱۳۹۵-سال-در-آمار-کتاب-اطلاعات . In Persian.  

Iranian Association for Scientific Development. (2011). Report on the Conference for Gender Separation at Universities. 
Retrieved from http://www.iasd.ir/find.php?item=1.61.18.fa. In Persian. 



 

23 
 

Jackson, C. & Smith, D. (2000). Poles Apart? An Exploration of Single-Sex and Mixed-Sex Educational Environments in Australia 
and England. Educational Studies, 26, 409-422. 

Jackson, C. K. (2012). Single-sex schools, student achievement, and course selection: Evidence from rule-based student 
assignments in Trinidad and Tobago. Journal of Public Economics, 96, 173–187. 

Laster, C. (2004). Why we must try same-sex instruction. Education Digest, 70, 59–62. 

Lavy, V., & Schlosser, A. (2011). Mechanisms and impacts of gender peer effects at school. American Economic Journal: Applied 
Economics, 3, 1–33. 

Lee, V. E., & Bryk, A. S. (1986). Effects of single-sex secondary schools on student achievement and attitudes. Journal of 
Educational Psychology, 78, 381–395.  

Lee, V. E., & Lockheed, M. E. (1990). The effects of single-sex schooling on achievement and attitudes in Nigeria. Comparative 
Education Review, 34, 209–231.  

Lenroot, K. R., Gogtay, N., Greenstein, D. K., Molloy Wells, E., Wallace, G. L., Clasen, L. S., Blumenthal, J. D., Lerch, J., Zijdenbos, 
A. P., Evans, A. C., Thompson, P. M., & Giedd, J. N. (2007). Sexual dimorphism of brain developmental trajectories during 
childhood and adolescence. NeuroImage. 36. 1065-1073.    

Liberman, M., (2008), Retrieved from “Language Log”: http://languagelog.ldc.upenn.edu/nll/?p=171).  

Mael, F., Alonso, A., Gibson, D., Rogers, K., & Smith, M. (2005). Single-sex versus coeducational schooling: A systematic review. 
American Institutes for Research. Washington, DC. 

Mallam, W. A. (1993). Impact of school-type and sex of the teacher on female students’ attitudes toward mathematics in 
Nigerian secondary schools. Educational Studies in Mathematics, 24, 223–229. 

Mehran, G. (2003). Gender and Education in Iran. Paper commissioned for the EFA Global Monitoring Report 2003/4, The Leap 
to Equality. Retrieved from http://datatopics.worldbank.org/hnp/files/edstats/IRNgmrpro03.pdf. 

Morse, S. (1998). Separated by sex: A critical look at single-sex education for girls. American Association of University Women 
Educational Foundation. Washington, DC. 

Oosterbeek, H. & van Ewijk, R. (2014). Gender Peer Effect in University; Evidence from a Randomized Experiment. Economics of 
Education Review, 38, 51-63. 

Pahlke, E., Hyde, J. S., & Allison, C. M. (2014). The Effects of Single-Sex Compared with Coeducational Schooling on Students’ 
Performance and Attitudes: A Meta-Analysis. Psychological Bulletin. 140(4). 

Pahlke, E., & Hyde, J. S. (2016). The Debate over Single-sex Schooling. Child Development Perspectives, 10(2), 81-86. 

Park, H., Behrman, J. R., Choi, J. (2013). Causal Effects of Single-Sex Schools on College Entrance Exams and College Attendance: 
Random Assignment in Seoul High Schools. Demography, 50(2). 447-469. 

Park, H., Behrman, J. R. & Choi, J. (2018). Do single-sex schools enhance students’ STEM (science, technology, engineering, and 
mathematics) outcomes? Economics of Education Review, 62(C), 35-47. 

Raznahan, A., Lee, Y., Stidd, R. Long, R., Greenstein, D., Clasen, L., Addington, A., Gogtay, N., Rapport, J. L., & Giedd, J. N. (2010). 
Longitudinally mapping the influence of sex and androgen signaling on the dynamics of human cortical maturation in 
adolescence, Proceedings of the National Academy of Science (PNAS), 107(39), 16988-16993. 

Riordan, C. (1985). Public and Catholic Schooling: The Effects of Gender Context Policy. American Journal of Education, 93(4), 
518-540. 

Riordan, C. (1994). Single-gender schools: Outcomes for African and Hispanic Americans. Research in Sociology of Education 
and Socialization, 10, 177–205. 

Roth, D. J. (2009). The effectiveness of single-gender eight-grade English, history, mathematics, and science classes. ProQuest 
Dissertations and Theses database. UMI No.3429036. 

Rustad, N. & Woods, J. (2004). Statement on the legality of single-sex education. American Association of University Women 
(AAUW). Washington DC.  

Sadker, M., Sadker, D., & Zittleman, K. R. (2009). Still failing at fairness: How gender bias cheats girls and boys in school and 
what we can do about it. New York, NY: Simon & Schuster. 

Salomone, R. C. (2006). Single-sex programs: Resolving the research conundrum. Teachers College Record, 108, 778–802. 

Santos, C. E., Galligan, K. M., Pahlke, E. & Fabes, R. A. (2013). Gender stereotyping, boys’ achievement and adjustment during 
junior high school. American Journal of Orthopsychiatry, 83, 252-264. 

Sax, L. (2005). Why Gender Matters. New York, Doubleday. 

Sax, L. J., Arms, E., Woodruff, M., Riggers, T., & Eagan, K. (2009). Women graduates of single-sex and coeducational high 
schools: Differences in their characteristics and the transition to college. Sudikoff Family Institute for Education and New 



 

24 
 

Media. Los Angeles, CA. 

Schneeweis, N., & Zweimueller, M. (2012). Girls, girls, girls: Gender Composition and female school choice. Economics of 
Education Review, 31, 482-500. 

Shirazi, F. (2014). Educating Iranian Women. International Journal of Education and Social Science, 1(2).  

Smyth, E. (2010). Single-sex education: What does research tell us? Revue française de pédagogie. 171.  

Spielhofer, T., Benton, T., & Schagen, S. (2004). A study of the effects of school size and single- sex education in English schools. 
Research Papers in Education, 19, 133–159.  

Statistical Center of Iran. (2019). available from https://www.amar.org.ir/ یکشور -ماتیما/تقس-با-ارتباط . In Persian.  

Steele, C. M. & Aronson, J. (1995). Stereotype threat and the intellectual test performance of African Americans. Journal of 
Personality and Social Psychology, 69, 797-811. 

Steele, C. M., Spencer, S. J., & Aronson, J. (2002). Contending with group image: The psychology of stereotype and social 
identity threat. Advances in experimental social psychology, 34, 379-440.  

Stephens, M. (2009). Effects of single-sex classrooms on student achievement in math and reading. Dissertation Abstracts 
International: Section A. Humanities and Social Sciences, 70(6), 1934. 

Stotsky, S., Denny, G., & Tschepikow, N. (2010). Single-sex classes in two Arkansas elementary schools: 2008–2009. Fayetteville: 
University of Arkansas. 

Sullivan, A., Joshi, H., & Leonard, D. (2010). Single-sex schooling and academic attainment at school and through the life course. 
American Educational Research Journal, 47, 6 –36.  

Tajfel, H., & Turner, J. C. (1979). An integrative theory of intergroup conflict. The social psychology of intergroup relations, 33–
47. 

The Supreme Council for Cultural Revolution. (2011). Islamisation of Universities and Higher Educational Centers. Retrieved 
from http://sccr.ir/pages/?current=provlist.  

Turner, J. C., Ellemers, N., Spears, R., Doosje, B. (1999). Some current issues in research on social identity and self-categorization 
theories. Social identity, Oxford: Blackwell, 6–34. 

U.S. Department of Education. (2004). Nondiscrimination on the Basis of Sex in Education Programs or Activities Receiving 
Federal Financial Assistance. Federal Register, 69(46), 11276011285. 

Vrooman, M. K. (2010). An examination of the effects of single-gender classes on reading and mathematics achievement test 
scores of middle school students. Dissertation Abstracts International: Section A. Humanities and Social Sciences, 70(8), 
2880. 

Vuorinen-Lampila, P. (2016). Gender segregation in the employment of higher education graduates. Journal of Education and 
Work, 29 (3), 284-308. DOI:10.1080/13639080.2014.934788 

Wilson, K. L., & Boldizar, J. P. (1990). Gender Segregation in Higher Education: Effects of Aspirations, Mathematics 
Achievement, and Income. American Sociological Association, Sociology of Education 63 (1). 62-74. DOI: 10.2307/2112897. 

  



 

25 
 

Appendix  
Table A: Estimated effects of single-sex classrooms for males and females by different ability groups using Model 4. 

 High ability Upper-medium 
ability 

Medium ability Low ability 

    Males Females   Males Females Males Females Males Females 

 D -0.52 -0.81*** -1.23*** -0.49*** -0.78*** -0.51*** -0.80** -0.03 

   (0.34) (0.10) (0.37) (0.14) (0.29) (0.15) (0.36) (0.23) 

 t1 -0.31 -1.71*** 0.34 -0.91*** 0.43 -0.45*** 1.02** -0.38*** 

 (0.33) (0.10) (0.27) (0.11) (0.27) (0.13) (0.41) (0.14) 

 D*t1 -0.06 0.83*** 1.18*** 0.78*** 0.37 0.63*** 0.66 0.71** 

 (0.40) (0.15) (0.44) (0.18) (0.37) (0.20) (0.46) (0.28) 

 Age -0.72 -0.85** -0.18 0.04 -1.00*** -0.50*** 0.13 0.03 

   (0.96) (0.36) (0.30) (0.12) (0.31) (0.19) (0.14) (0.07) 

 Age2 0.01 0.02** 0.00 -0.00 0.02*** 0.01** -0.00 0.00 

   (0.02) (0.01) (0.01) (0.00) (0.01) (0.00) (0.00) (0.00) 

 Quota 
 

        

   Highly-developed regions       - - 

           

   Medium-developed regions -0.16 0.09 -0.36 0.17 -0.10 -0.09 -0.12 -0.12 

   (0.25) (0.10) (0.32) (0.11) (0.28) (0.14) (0.26) (0.17) 

   Less-developed regions 0.03 0.27** -0.11 0.14 -0.40 -0.08 -1.05*** -0.17 

   (0.29) (0.13) (0.29) (0.14) (0.36) (0.19) (0.23) (0.18) 

   Families of Martyrs and Veterans  0.23 -0.04 -0.68 -0.57 -0.15 -0.90** -1.39*** 

    (0.41) (0.46) (0.72) (0.82) (0.48) (0.36) (0.29) 

 University Field of Study 
 

        

   Management       - - 

         

   Theology and Islamic Knowledge   -0.46 0.26 1.69*** 0.88** -1.16* 1.43** 

     (0.86) (0.37) (0.65) (0.37) (0.68) (0.60) 

   Statistics and Mathematics     -0.91  -0.48 -1.01*** 

       (1.40)  (0.79) (0.36) 

   Accounting -0.36 0.39** -1.76*** 0.03 0.54 0.40** 0.26 -1.47 

   (0.44) (0.19) (0.54) (0.34) (0.33) (0.18) (0.49) (1.01) 

   Laws 0.00 0.21 1.41* -0.03 1.65* -1.17   

   (0.58) (0.19) (0.79) (0.81) (0.86) (0.86)   

   Guidance and Counseling 0.87 1.21*** 0.61 -0.69 0.89 0.81** 0.27 -0.57 

   (0.66) (0.17) (0.59) (0.58) (0.82) (0.35) (0.54) (0.45) 

   Public Relations  0.85*** 1.00 -0.19 0.80 0.81 0.51 -1.73 

    (0.29) (0.90) (0.41) (1.54) (0.82) (1.15) (1.09) 

    Psychology 0.92* 0.71*** -0.35 0.22 1.07* 0.50* -0.62 0.55 

   (0.47) (0.20) (0.97) (0.39) (0.59) (0.28) (0.90) (0.98) 

   Journalism 0.13 1.18*** 0.26 -0.16 1.14 -0.33 0.15 -1.63 

   (0.74) (0.29) (0.83) (0.42) (1.63) (0.91) (1.13) (1.51) 

   Language and Literature 0.22 0.29 2.11*** -0.71** 0.84 -0.61* -0.88 0.47 

   (0.61) (0.21) (0.52) (0.31) (0.54) (0.36) (0.57) (0.68) 

   Social Sciences 1.21* 0.45** 0.32 -0.58** 0.78 -0.15 -1.18* 0.67 

   (0.62) (0.21) (0.45) (0.28) (0.48) (0.38) (0.61) (0.47) 

   Economics 1.44*** -0.55** -1.43*** -1.88** -0.16 -0.13 -0.16 -0.22 

   (0.31) (0.22) (0.53) (0.75) (0.50) (0.18) (0.36) (0.20) 

   Educational Sciences  1.08*** 1.21 0.13 0.66 0.22 0.25 -0.17 

    (0.25) (0.90) (0.32) (1.05) (0.35) (0.52) (0.41) 

   Political Sciences 0.91 1.04* 0.33 -0.13  1.09   

   (0.97) (0.59) (0.57) (0.36)  (0.76)   

   Philosophy  0.98*** 0.16 -0.30 0.93 0.62 -1.11 -0.62 

    (0.35) (1.35) (0.37) (0.59) (0.57) (0.98) (1.01) 
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 High ability Upper-medium 
ability 

Medium ability Low ability 

    Males Females   Males Females Males Females Males Females 
   Library and Information Science    0.98*  0.70  -0.51 

    (0.55)  (0.53)  (0.53) 

   Social Work 0.93** 0.91***  0.06  0.09  2.01*** 

   (0.39) (0.24)  (0.37)  (0.55)  (0.49) 

   Economic Cooperation Organization                 -0.48 -0.64*** -0.26 -0.09 0.21 0.01 -0.03 0.28 

   (ECO) College of Insurance 
 

(0.48) (0.23) (1.75) (0.61) (0.53) (0.19) (0.49) (0.52) 

Exam Group 
   

        

   Humanities 
 

      - - 

   Mathematics and Physics   3.54***  3.79*** 2.90*** 1.77*** 2.13*** 

     (0.73)  (0.54) (0.32) (0.56) (0.41) 

   Natural Sciences   2.76** 1.44*** 2.67*** 2.05*** 1.42*** 1.26*** 

     (1.10) (0.29) (0.51) (0.33) (0.49) (0.39) 

   Foreign Languages 0.54 1.03*** -0.70 1.49*** 1.91*** 2.13*** 2.80*** 1.33** 

   (0.91) (0.33) (0.45) (0.21) (0.65) (0.27) (0.48) (0.62) 

 Konkour Test-score 1.22*** 1.19*** 1.25* 1.39*** 0.88 1.50*** 1.20*** 0.61*** 

   (0.31) (0.12) (0.72) (0.30) (0.67) (0.36) (0.23) (0.16) 

 Student-to-Professor Ratio -0.01 -0.03 -0.02 -0.00 0.07 0.02 -0.10 0.17** 

   (0.12) (0.03) (0.09) (0.03) (0.13) (0.04) (0.09) (0.07) 

 constant 21.05** 23.61*** 14.37*** 13.07*** 23.50*** 18.98*** 11.23*** 13.05*** 

   (9.98) (3.81) (4.21) (1.76) (4.15) (2.20) (1.96) (1.13) 

 Observations 278 1038 272 1044 374 944 540 776 

 R-squared  0.21 0.41 0.25 0.22 0.42 0.38 0.35 0.37 

     
Standard errors are in parenthesis 
*** p<0.01, ** p<0.05, * p<0.1.  
Note: The number of observations is equivalent to student per level of study (two observations for each individual student).  
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Table B: DiD estimations for female ratio effect by gender (Model 4). 

 Model 4 (female ratio) 
 DiD with controls 
        

Males 
 

Females 

 Female ratio 0.01*** -0.02*** 

   (0.00) (0.00) 

 t1 1.08*** -3.95*** 

 (0.13) (0.41) 

 Female ratio*t1 -0.01*** 0.04*** 

 (0.00) (0.00) 

 Age -0.14 -0.10* 

   (0.10) (0.05) 

 Age2 0.00 0.00** 

   (0.00) (0.00) 

 Quota 
 

  

   Highly-developed regions   

     

   Medium-developed regions -0.29** 0.02 

   (0.13) (0.06) 

   Less-developed regions -0.57*** 0.03 

   (0.13) (0.08) 

   Families of Martyrs and Veterans -0.78*** -0.81*** 

   (0.27) (0.17) 

 University Field of Study 
 

  

   Management   

   

   Theology and Islamic Knowledge 0.15 1.02*** 

   (0.37) (0.18) 

   Statistics and Mathematics -0.76 -1.66*** 

   (0.61) (0.29) 

   Accounting 0.23 0.46*** 

   (0.22) (0.12) 

   Laws 0.54** 0.73*** 

   (0.27) (0.16) 

   Guidance and Counseling 0.88*** 0.69*** 

   (0.27) (0.13) 

   Public Relations 1.12** -0.13 

   (0.47) (0.18) 

    Psychology 0.79*** 0.42*** 

   (0.27) (0.12) 

   Journalism 0.67 -0.07 

   (0.44) (0.20) 

   Language and Literature 0.12 -0.09 

   (0.26) (0.13) 

   Social Sciences 0.30 0.05 

   (0.23) (0.12) 

   Economics -0.29 -0.31*** 

   (0.25) (0.11) 

   Educational Sciences 0.78** 0.25* 

   (0.32) (0.13) 

   Political Sciences 0.74* 0.82*** 

   (0.40) (0.24) 

   Philosophy -0.08 0.44* 

   (0.71) (0.24) 
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 Model 4 (female ratio) 
 DiD with controls 
        

Males 
 

Females 
   Library and Information Science  0.22 

  (0.23) 

   Social Work 1.57*** 0.81*** 

   (0.29) (0.18) 

   Economic Cooperation Organization                 0.13 -0.21 

   (ECO) College of Insurance 
 

(0.29) (0.15) 

Exam Group 
   

  

   Humanities 
 

  

   Mathematics and Physics 3.00*** 2.71*** 

   (0.24) (0.12) 

   Natural Sciences 2.12*** 1.69*** 

   (0.23) (0.12) 

   Foreign Languages 1.81*** 1.91*** 

   (0.27) (0.14) 

 Konkour Test-score 1.01*** 0.95*** 

   (0.09) (0.05) 

 Student-to-Professor Ratio -0.04 0.07*** 

   (0.04) (0.01) 

 constant 13.46*** 16.75*** 

   (1.36) (0.78) 

 Observations 1464 3802 

 R-squared  0.34 0.35 

 
Standard errors are in parenthesis 
*** p<0.01, ** p<0.05, * p<0.1.  
Note: The number of observations is equivalent to student per level of study (two observations for each 
individual student).  
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Table C: DiD estimations for female ratio effect by gender and ability groups (Model 4). 

 High ability Upper-medium 
ability 

Medium ability Low ability 

       Males Females   Males Females  Males Females Males Females 

 Female ratio 0.01 -0.04*** 0.02*** -0.02*** 0.01** -0.03*** 0.01** -0.01 

   (0.00) (0.00) (0.00) (0.01) (0.00) (0.01) (0.00) (0.01) 

 t1 -0.37* -5.05*** 1.53*** -3.40*** 0.78*** -3.96*** 1.67*** -4.58*** 

 (0.23) (0.65) (0.34) (0.75) (0.26) (0.79) (0.20) (1.15) 

 Female ratio*t1 0.00 0.04*** -0.02*** 0.03*** -0.00 0.04*** -0.01 0.05*** 

 (0.01) (0.01) (0.01) (0.01) (0.00) (0.01) (0.01) (0.01) 

 Age -0.72 -0.87** -0.18 0.04 -1.00*** -0.50*** 0.13 0.04 

   (0.96) (0.36) (0.30) (0.13) (0.31) (0.18) (0.14) (0.07) 

 Age2 0.01 0.02** 0.00 -0.00 0.02*** 0.01** -0.00 0.00 

   (0.02) (0.01) (0.01) (0.00) (0.01) (0.00) (0.00) (0.00) 

 Quota 
 

        

   Highly-developed regions         

           

   Medium-developed regions -0.16 0.09 -0.36 0.17 -0.11 -0.09 -0.12 -0.11 

   (0.25) (0.09) (0.32) (0.11) (0.28) (0.13) (0.26) (0.17) 

   Less-developed regions 0.04 0.28** -0.11 0.14 -0.41 -0.09 -1.05*** -0.16 

   (0.29) (0.13) (0.29) (0.14) (0.36) (0.19) (0.23) (0.18) 

   Families of Martyrs and Veterans  0.22 -0.06 -0.68 -0.57 -0.17 -0.91** -1.37*** 

    (0.41) (0.46) (0.70) (0.82) (0.48) (0.36) (0.28) 

 University Field of Study 
 

        

   Management         

         

   Theology and Islamic Knowledge   -0.41 0.23 1.82*** 0.80** -1.15* 1.62*** 

     (0.86) (0.38) (0.64) (0.37) (0.68) (0.61) 

   Statistics and Mathematics     -0.85  -0.46 -0.89** 

       (1.41)  (0.79) (0.36) 

   Accounting -0.33 0.26 -1.71*** -0.02 0.57* 0.35** 0.28 -1.44 

   (0.44) (0.19) (0.56) (0.33) (0.33) (0.18) (0.50) (1.06) 

   Laws 0.03 0.19 1.41* -0.05 1.70** -1.21   

   (0.58) (0.20) (0.79) (0.80) (0.85) (0.78)   

   Guidance and Counseling 0.84 1.19*** 0.63 -0.69 0.89 0.83** 0.27 -0.64 

   (0.66) (0.17) (0.59) (0.58) (0.82) (0.35) (0.54) (0.45) 

   Public Relations  0.75*** 1.06 -0.24 0.77 0.77 0.55 -1.71 

    (0.28) (0.90) (0.40) (1.53) (0.81) (1.15) (1.07) 

    Psychology 0.91* 0.64*** -0.32 0.18 1.07* 0.47* -0.61 0.57 

   (0.47) (0.19) (0.97) (0.39) (0.59) (0.27) (0.90) (0.99) 

   Journalism 0.20 0.94*** 0.37 -0.25 1.12 -0.45 0.21 -1.43 

   (0.76) (0.28) (0.82) (0.40) (1.62) (0.89) (1.14) (1.72) 

   Language and Literature 0.23 0.26 2.12*** -0.73** 0.86 -0.63* -0.88 0.54 

   (0.61) (0.21) (0.52) (0.31) (0.54) (0.36) (0.57) (0.76) 

   Social Sciences 1.22** 0.42** 0.34 -0.61** 0.80 -0.18 -1.17* 0.72 

   (0.62) (0.21) (0.45) (0.28) (0.48) (0.39) (0.61) (0.46) 

   Economics 1.47*** -0.57*** -1.43*** -1.89** -0.15 -0.14 -0.16 -0.19 

   (0.31) (0.22) (0.53) (0.75) (0.49) (0.18) (0.36) (0.20) 

   Educational Sciences  1.05*** 1.19 0.11 0.60 0.23 0.25 -0.24 

    (0.24) (0.89) (0.32) (1.05) (0.35) (0.52) (0.40) 

   Political Sciences 0.95 1.00 0.34 -0.14  1.06   

   (0.97) (0.61) (0.57) (0.37)  (0.67)   

   Philosophy  1.09*** 0.10 -0.28 0.91 0.67 -1.16 -0.67 

    (0.31) (1.36) (0.37) (0.60) (0.58) (0.99) (1.03) 

   Library and Information Science    1.02*  0.80  -0.78 
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 High ability Upper-medium 
ability 

Medium ability Low ability 

       Males Females   Males Females  Males Females Males Females 

    (0.59)  (0.53)  (0.60) 

   Social Work 0.86** 1.11***  0.10  0.17  1.84*** 

   (0.40) (0.23)  (0.37)  (0.56)  (0.59) 

   Economic Cooperation Organization                 -0.49 -0.64*** -0.22 -0.08 0.21 0.02 -0.02 0.24 

   (ECO) College of Insurance 
 

(0.48) (0.24) (1.75) (0.65) (0.53) (0.18) (0.49) (0.54) 

Exam Group 
   

        

   Humanities 
 

        

   Mathematics and Physics   3.55***  3.79*** 2.88*** 1.76*** 2.15*** 

     (0.73)  (0.54) (0.31) (0.56) (0.41) 

   Natural Sciences   2.76** 1.44*** 2.68*** 2.03*** 1.42*** 1.28*** 

     (1.09) (0.30) (0.51) (0.33) (0.49) (0.38) 

   Foreign Languages 0.56 1.02*** -0.70 1.49*** 1.90*** 2.12*** 2.80*** 1.32* 

   (0.91) (0.34) (0.45) (0.21) (0.65) (0.27) (0.48) (0.71) 

 Konkour Test-score 1.21*** 1.19*** 1.24* 1.39*** 0.88 1.48*** 1.21*** 0.61*** 

   (0.31) (0.12) (0.72) (0.30) (0.67) (0.36) (0.23) (0.16) 

 Student-to-Professor Ratio -0.01 -0.01 -0.03 0.01 0.07 0.03 -0.10 0.17** 

   (0.12) (0.03) (0.09) (0.03) (0.13) (0.04) (0.09) (0.07) 

 constant 20.58** 26.95*** 13.18*** 14.66*** 22.68*** 21.39*** 10.47*** 13.82*** 

   (9.92) (3.90) (4.20) (1.92) (4.14) (2.17) (1.90) (1.39) 

 Observations 278 1038 272 1044 374 944 540 776 

 R-squared  0.21 0.41 0.25 0.22 0.42 0.39 0.35 0.38 

     
Standard errors are in parenthesis 
*** p<0.01, ** p<0.05, * p<0.1.  
Note: The number of observations is equivalent to student per level of study (two observations for each individual student).  
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Table D: Estimated effects of single-sex classrooms by gender for the reduced sample using Model 4. 

 Model 4 
 DiD with controls 
        

Males 
 

Females 

 D -0.87*** -0.33*** 

   (0.16) (0.08) 

 t1 0.45*** -0.85*** 

 (0.17) (0.07) 

 D*t1 0.64*** 0.63*** 

 (0.21) (0.10) 

 Age -0.13 -0.10* 

   (0.11) (0.06) 

 Age2 0.00 0.00** 

   (0.00) (0.00) 

 Quota 
 

  

   Highly-developed regions   

     

   Medium-developed regions -0.31** -0.00 

   (0.14) (0.06) 

   Less-developed regions -0.59*** 0.04 

   (0.14) (0.09) 

   Families of Martyrs and Veterans -0.79*** -0.89*** 

   (0.27) (0.18) 

 University Field of Study 
 

  

   Management   

   

   Theology and Islamic Knowledge 0.10 1.04*** 

   (0.37) (0.18) 

   Accounting 0.21 0.47*** 

   (0.22) (0.12) 

   Laws 0.54** 0.79*** 

   (0.27) (0.16) 

   Guidance and Counseling 0.88*** 0.67*** 

   (0.27) (0.13) 

   Public Relations 1.08** -0.17 

   (0.47) (0.18) 

    Psychology 0.77*** 0.42*** 

   (0.27) (0.13) 

   Journalism 0.61 -0.10 

   (0.44) (0.21) 

   Language and Literature 0.11 -0.09 

   (0.26) (0.13) 

   Social Sciences 0.29 0.05 

   (0.23) (0.12) 

   Economics -0.29 -0.30*** 

   (0.25) (0.11) 

   Educational Sciences 0.79** 0.22* 

   (0.32) (0.13) 

  Economic Cooperation Organization                 0.12 -0.22 

  (ECO) College of Insurance 
 

(0.29) (0.15) 

Exam Group 
   

  

   Humanities   
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 Model 4 
 DiD with controls 
        

Males 
 

Females 
 
   Mathematics and Physics 2.99*** 2.70*** 

   (0.24) (0.12) 

   Natural Sciences 2.12*** 1.67*** 

   (0.23) (0.12) 

   Foreign Languages 1.80*** 1.90*** 

   (0.27) (0.14) 

 Konkour Test-score 1.00*** 0.92*** 

   (0.09) (0.05) 

 Student-to-Professor Ratio -0.03 0.07*** 

   (0.04) (0.02) 

 constant 14.22*** 14.96*** 

   (1.38) (0.75) 

 Observations 1422 3552 

 R-squared  0.35 0.36 

 
Standard errors are in parenthesis 
*** p<0.01, ** p<0.05, * p<0.1.  
Note: The number of observations is equivalent to student per level of study (two observations for each 
individual student).  
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