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ABSTRACT
Numerous studies find evidence that single-sex schooling during early adolescence
creates achievement advantages, and that these advantages are greater for girls. However, there is
a dearth of evidence on whether single-sex schooling has similar effects in the Middle East,
where the majority of public schools are gender segregated, and where girls have consistently
outperformed boys in mathematics and science. This paper uses regression analysis to estimate
the relationship between single-sex education and achievement in the Middle East. I use 2007
data from the Trends in International Mathematics and Science Study (TIMSS) to measure
eighth-grade mathematics achievement in Iran, Syria, Jordan, and Oman. I test whether singlesex schooling results in greater achievement advantages for girls relative to boys. Findings will
contribute to general policy debates about the effects of single-sex schooling. In the Middle East,
it will provide an evidence-based assessment of existing single-sex education policies and
stimulate a largely silent policy discourse on gender segregation.
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INTRODUCTION
The debate on single-sex schooling has been ongoing for some time, however,
more recently, it has been framed in terms of its role in advancing gender equality
(UNESCO, 2007). Since the early 1990s, development studies have been increasingly
focused on promoting opportunities that reduce gender gaps in education among girls,
who are considered the largest group excluded from education (UNGEI, 2011). In the
Middle East, concerns about gender equality in education stem from disparities in
educational attainment, which are among the worst in the world, despite regional
variation (WEF Global Gender Gap Report, 2012). Understanding the mathematics
achievement gap between males and females is important because mathematics is
increasingly becoming a requisite for success in modern developing economies.
According to Shapka and Keating, “mathematics appears to act as a critical filtering
process, which often prohibits prospective students from entering post-secondary
programs that require a background in advanced math and science, thereby diverting
them from subsequent career pathways. The disproportionately lower female
participation rates [in more advanced fields] leave a large portion of the female
population at a disadvantage in technologically challenging and advancing society and
economy” (Shapka and Keating, 2003, p. 930). Results from the Trends in International
Mathematics and Science Study (TIMSS) provide a solid understanding of the relative
performance of boys and girls at the primary and secondary levels. The 2007 8th grade
study reveals the performance gap in the Middle East is largely in favor of girls. Given
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the high prevalence of gender-segregated schooling in the region, this leads us to question
whether single-sex schooling, has something to do with the “reverse gender gap” trends.
The debate on single-sex education is predominant in the United States, where it
is chiefly driven by the notion of school choice. The argument often made is that parents
should be able to choose single-sex schooling if they believe it provides environments
conducive to higher learning for their children. The premise here is that single-sex
schooling has the potential to equalize education because it removes gender as a
stratifying element in the learning process, thus leading to parity in academic
achievement. In recent years, single-sex education has had a direct impact on
contemporary education policy. For example, in 2006, the United States Department of
Education recognized that single-sex classes or schools provided better learning
environments for some children. It announced the release of final Title IX single-sex
regulations that allowed communities more flexibility in offering parents more choices
for their children’s education (USDE Press Release, 2006). These regulations made it
easier to provide single-sex classes, activities, or schools, as long as nondiscrimination
requirements were upheld. For example, the number of public single-sex schools in the
US has increased from 3 in 1995 to 506 schools offering single-sex educational
opportunities in the 2011-2012 school year (NASSPE, 2011; Schemo, 2006).
While in the US and other developed nations single-sex schooling is a unique
form of education into which people self-select, in the Middle East single-sex schooling
is typically mandated by the government and is the predominant form of education. The
argument for school choice is not valid in the region, and if it exists at all, it would apply
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in favor of coeducational schooling. These differences are crucial for understanding
whether and how the debate can be extended to the Middle East.
Identifying the relationship between single-sex schooling and performance in
mathematics for boys and girls in the Middle East allows for a critical analysis of the
benefits of single-sex education. Most of the previous studies have drawn on research
from western, industrialized, nations with a low prevalence of gender segregation, and
where decentralized education systems have provided conditions favorable to building
specialized forms of education. This study uses data from four countries that are
associated with high levels of gender segregation in schools: Iran, Jordan, Oman and
Syria (Wiseman, 2008) 1 . I use TIMSS 2007 data to explore the relationship between
single-sex schooling and mathematics achievement in 8th grade, and to investigate
whether the effect matters more for females than males. A rigorous country-by-country
regression analysis will contribute to literature on single-sex schooling and performance
in the Middle East and shed light on the importance of national and institutional context.
This paper is structured as follows. Chapter I. provides background information
about the mathematics achievement gap and single-sex schooling policy in the Middle
East. Chapter II. provides a literature review of research focusing on the effects of singlesex schooling, as well the various psychosocial, behavioral, and institutional mechanisms
in which it provides advantages and/or disadvantages for boys and girls. Chapter III.
presents the conceptual model and hypotheses for this study. Chapter IV. demonstrates

1

Wiseman (2008) classifies three of those countries as those that are “significantly above the international
mean” when it comes to the prevalence of gender segregation in schools. The international mean is 18.94%.
The prevalence of segregation for each country is as follows: 98.34% in the Islamic Republic of Iran,
97.14% in the Hashemite Kingdom of Jordan, and 53.73% in the Syrian Arab Republic. Data for Oman is
unavailable. Refer to Appendix B for more details.
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the empirical strategy used to investigate the effects of segregation for boys and girls.
Chapter V. presents a description of the 2007 TIMSS, as well as a summary of data
statistics. Chapter VI presents descriptive analysis and regression results. Chapter VII
provides a discussion of the results, limitations, policy implications, and conclusions
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CHAPTER I. BACKGROUND
Gender Gaps in Mathematics Achievement in the Middle East
Results from the 2007 TIMSS Mathematics Achievement Test, which is based on
data from 59 countries around the world, show that girls in 8th grade scored higher in
mathematics achievement compared to boys in nine out of fourteen participating
countries in the Middle East region (TIMSS 2007 International Mathematics Report). As
evident in Figure 1, these gaps were statistically significant in eight out of the nine
countries. To some extent, this trend corresponds with the international average, which is
also in favor of girls. However, although also statistically significant, the size of the
international gap is significantly smaller compared with most countries in the Middle
East (it is approximately five times smaller than the average gap in favor of girls).
Figure 1. Gender Gaps Relative to the International TIMSS Average 2

2

Figure 1 was generated using mathematics score data from the TIMSS 2007 International Mathematics
Report. The level of statistical significance was not reported. The TIMSS scale average is 500 points.
Positive values correspond to a gap in favor of girls, while negative values correspond to a gap in favor of
boys.
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Single-Sex Schooling in the Middle East
Single-sex schooling is the predominant form of education in the Middle East,
mainly due to prevailing cultural and religious values (World Bank, 1993). Attitudes
towards coeducational settings vary across countries and socioeconomic groups. In many
countries, teaching is also segregated by gender, with the exception of the primary levels,
where it is more acceptable for female teachers to teach younger boys. In many cases,
coeducation is available at private schools, but may occur due to necessity. In Iran, for
example, shortages of classrooms and female teachers have resulted in mixed classes
taught by men (Mehran, 2003).
For the most part, education systems are centralized in the region, although most
MENA countries have developed policies supporting varying levels of decentralization.
For example, Jordan has in place some mechanisms that allow financial and
administrative decision-making at local levels, however they are not reinforced by
sufficient autonomy or incentives that produce accountability among Ministry of
Education staff (Chapman and Miric, 2009). The lack of tangible efforts has resulted in a
situation where school administrators and teachers in the MENA region find difficulty in
assuming autonomous decision-making. Teachers continue to report dissatisfaction “with
their lack of control over the curriculum, instructional materials used and their conditions
of employment.” (Chapman and Miric, 2009).
Previous Work on the Relationship between Gender Segregated Schooling and
Mathematics Achievement
There is one study that looked at the relationship between the prevalence of
single-sex schooling in different countries and average math performance (Wiseman,
6

2008). Using 2003 TIMSS eighth grade mathematics achievement data for 48 countries,
the study showed there is a statistically significant (although non-linear) correlation
between the percentage of schools with gender-segregated classrooms/schools and gender
differences in mathematics scores. Using segregation data on ten Middle Eastern
countries provided in this study, and mathematics gender gap data from the 2007 TIMSS
data, I look at this relationship among Middle Eastern countries with varied prevalence of
gender-segregated schooling. I find that a higher prevalence of single-sex schooling is
associated with a gender gap in favor of girls, and a lower prevalence of single-sex
schooling is associated with a gender gap in favor of boys (Figure 2). Broadly speaking,
this corresponds with the finding that lower prevalence of gender segregation benefits
boys more than girls (Wiseman, 2008).
Figure 2. Segregation and Gender Gaps 3

While this data supports the theory that girls tend to outperform boys in countries
where gender segregated schooling is more prevalent, it fails to take into account
3

The chart was generated using segregation level data from Wiseman (2008) and score data from the
TIMSS 2007 International Mathematics Report. The TIMSS scale average is 500 points.
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important control variables that may be influencing this relationship. In addition, the data
used to demonstrate this relationship is at the aggregate country level. Thus, little
information can be drawn about the impact of attending a gender-segregated school on
individual students’ performance, and whether this impact varies for boys and girls.
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CHAPTER II. LITERATURE REVIEW AND RELATED RESEARCH
Numerous studies analyze the effects of single-sex schooling on outcomes for
boys and girls.4 Most studies attribute advantages for girls to the social-psychological
effects of learning environments (Sadker and Sadker, 1994; Streitmatter, 1997) and
attribute advantages for boys to teaching style adjustment (Warrington and Younger,
2001; Wills et al., 2006). Some research points to the importance of national context in
discerning a relationship between gender segregation and achievement (Baker et al.,
1995; Ewing, E., 2006). To better understand the broad theoretical approaches that
motivate this study, I will be examining the mechanisms through which these effects play
out. In the absence of rigorous studies focusing on the effects in the Middle East, I extend
the literature review to general research on institutional factors that have a potential
impact on the relationship between gender segregation and achievement.

The Importance of Academic Risk-Taking and Competitive Behavior for
Development and Self-Confidence
Theorists of psychosocial development argue that early adolescence is a
developmental stage when humans become increasingly aware of their identities and
values (Archer, 1982; Erikson, 1968; Streitmatter, 1997; Waterman, 1982). According to
Erikson, adolescents in later school years are “sometimes morbidly, often curiously,
preoccupied with what they appear to be in the eyes of others as compared with what they
feel they are, and with the question of how to connect roles and skills cultivated earlier
4

Shapka, J., & Keating, D. (2003); Streitmatter, J. (1997); Warrington, M. & Younger, M., (2001); Van de
Gaer et al. (2004); Thom, Carol E., (2006); Jimenez, E. & Lockheed, E. (1989); Haag, P. (2000); Harker,
R. (2000); Mael, F., (1998); Mallam, W. (1993); Schneider, F., Coutts, L., & Starr, Meyer. (1988); Wills,
R., Kilpatrick, S., & Hutton, Biddy. (2006); Spielhofer, T., Benton, T. & Schagen, S. (2004); Fryer, R.,
Levitt, S. (2009).
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with the ideal prototypes of the day.” (Erikson, 1968, p. 128). During this time, to better
understand

their

identities,

adolescents

typically

engage

in

risk-taking

and

experimentation (Streitmatter, 1997). While there are many ways in which to engage in
these types of behaviors, academic risks - in the form of asking and answering questions
in the classroom - are considered crucial for students’ educational as well as psychosocial
development (Streitmatter, 1997). According to Streitmatter, in order for girls to fully
understand their identity, they too, must engage in risk-taking during this period.
However, because many girls are reluctant to take such risks in coeducational settings,
partly due to boys’ domination, they tend to fall behind (Sadker and Sadker, 1994).
This phenomenon is reinforced by “the self-esteem slide”, a downward spiral
connecting self-esteem with academic achievement, particularly in subjects such as
mathematics and science (Sadker and Sadker, 1994). According to Sadker and Sadker,
“girls and boys who enjoy science and math consider themselves more important, like
themselves more, and feel better about their schoolwork and family relationships. They
are also more likely to hold professional career goals” (Sadker and Sadker, 1994, p. 97 ).
Thus, when girls in coeducational settings lose confidence in their mathematics and
science abilities, not only are they less likely to undertake tasks in those subjects, but are
also more inclined to avoid those areas altogether. As a result of having fewer
experiences in those subjects, girls eventually become less capable; and, as their
competence wanes, so does their self-confidence (Sadker and Sadker, 1994). Although
high school is the point after which participation and interest in mathematics drop sharply
for most students, the most significant losses, indeed, occur among adolescent girls
(Shapka and Keating, 2003). According to Sadker and Sadker, a Lewis Terman study of
10

talented men and women found that “boys’ IQs fell 3 points during adolescence [while]
girls dropped an eye-opening 13 points” (Sadker and Sadker, 1994, p.97). Moreover,
while girls in elementary school characterize themselves as confident in doing math, their
confidence, as well as the degree to which girls believed mathematics is a subject suitable
for females, both decline in high school (Streitmatter, 1997).
This effect on girls’ confidence and attitudes about themselves has important
implications for the debate on single-sex schooling. For example, a qualitative study
conducted over two years examined girls-only 7th grade (pre-algebra) and 9th grade
(algebra) students’ attitudes and behaviors toward themselves and their classmates. It
found that girls-only settings enhanced students’ ability to learn mathematics, ask
subject-related questions, and even view themselves as mathematicians (Streitmatter,
1997).
In addition to enhanced risk-taking, some research points to the fact that
segregated settings can improve girls’ ability to compete, which is also important for
learning (Booth and Nolen, 2009). Competition is a largely socialized behavior. The
extent to which boys and girls engage in competitive behavior is determined by external
social factors, in this case, the presence of the other gender. A study running a controlled
experiment on 15-year-old students from eight publicly-funded schools in the United
Kingdom randomly assigned students into 65 groups of four (Booth and Nolen, 2009).
The groups were either all-girls, all-boys, or mixed. For each group, the experiment was
designed to induce participation in competitive behavior. Findings revealed there are
robust differences in how girls from single-sex schools behaved, in comparison with
those from coeducational schools. Not only did they behave more competitively than
11

their female counterparts, but their competitive behavior was also found to be very
similar to boys’.

The Impact of Reduced Gender Stereotyping on Attitudes Towards Mathematics
Theorists of social psychology argue that academic achievement is also
influenced by group stereotypes, which determine how humans relate to their identities
(Chad et al., 2008; Shih et al., 1999; Nosek et al., 2009; Kurtz-Costes et al., 2008;
Sullivan et al., 2010; Inzlicht & Ben-Zeev, 2000). When a negative racial or gender
stereotype is triggered, it has the potential to harm the performance of stigmatized
individuals on cognitive and social tasks (Chad et al., 2008). Similarly, when positive
stereotypes are activated, even if only implicitly, quantitative performance can be
affected positively (Shih et al., 1999). The idea of being vulnerable to confirming a
negative stereotype about one’s group as a true self-characteristic has been coined as
“stereotype threat” (Steele and Aronson, 1995). According to Chad et al., “stereotype
threat disrupts performance via 3 distinct, yet interrelated, mechanisms: a) a
physiological stress response that directly impairs prefrontal processing, b) a tendency to
actively monitor performance, and c) efforts to suppress negative thoughts and emotions
in the service of self-regulation. These mechanisms combine to consume executive
resources needed to perform well on cognitive and social tasks.” (Chad et al., 2008, p.1).
Gender stereotypes, specifically that males are naturally more capable and
interested in mathematics and science, are believed to influence both the aspirations and
achievements of boys and girls in the fields of science, technology, engineering, and math
(Nosek et al., 2009). The effects of stereotypes are reinforced both internally (through the
12

individual) and externally (through an outside source, such as another individual). Thus,
females who affirm negative gender stereotypes are more likely to report decreased
interest in math and science, and are less likely to pursue a degree in those fields (Nosek
et al., 2009). Similarly, when surrounded by adults who subscribe to negative gender
stereotypes, children’s own ideas about mathematics, science, and self-concept are
influenced through a number of channels. These include parents’ and/or teachers’ advice
on course selection, views about school assignments, as well as expectations of children’s
performance. Moreover, these influences can be relayed in overt or subtle ways, such as
attributing girls’ (but not boys’) mathematics achievement to effort, rather than ability
(Kurtz-Costes et al., 2008).
Negative gender stereotypes are more likely to be overcome when individuals see
other members of their group engaging in a stereotyped activity or taking up a
stereotyped position, since those individuals are more likely to view themselves engaging
in that similar behavior (Deutsch, 2007). Thus, when a girl sees other girls taking higherlevel mathematics courses, she perceives that such a possibility exists for her as well.
Gender theorists refer to this as “transgression”, a process by which individuals expand
their identities (Deutsch, 2007).
Indeed, many researchers in the area of gender stereotypes and achievement focus
on the impact of gender stereotypes and social identity threat on young women’s
performance in mathematics (Inzlicht & Ben-Zeev, 2000; Nosek et al., 2009; Murphy et
al., 2007; Shih et al., 1999; Kurtz-Cotes et al., 2008). Some argue that lower perceptions
of math and science abilities among adolescent girls, as well as decreased interest in
those subjects, are best understood through stereotypes, values, and competence
13

perceptions (Kurtz-Costes et al., 2008). According to Inzlicht and Ben-Zeev, when highachieving females are placed in gender-stereotyped environments in which females have
contact with males, they experience decreases in mathematics performance. Moreover,
performance losses in such settings tend to increase as the relative proportion of males to
females increases (Inzlicht and Ben-Zeev, 2000).
Such findings have important implications for single-sex schooling, since “singlesex environments can actually reduce the tendency of students to behave according to
gender-typical stereotypes or norms” (Sullivan et al., 2010). It is on this basis – the
reduction of the detrimental effects of stereotypes – that single-sex education is often
advocated (Thom, 2006).

The Effects of Conscious and Unconscious Gendered Pedagogical Adjustment
Some literature focuses on the role of gender-based differences in the educational
experience. Earlier studies point to unconscious differences in the way that school
teachers behave toward boys and girls (Wilder & Powell, 1989). According to Wilder &
Powell, “boys receive more attention than girls, both praise and rebuke. Boys are called
upon more, given more time to respond (‘wait time’; or the time a teacher allows before
issuing feedback or going on to the next student), and provided with more substantive
feedback than girls” (Wilder & Powell, 1989, p. 17). These differences in the way that
boys and girls are educated may perpetuate stereotypes about gender roles, for example,
that males are more cognitive and females are more verbal (Fryer & Levit, 2009). This, in
turn, influences student performance as they respond to differential treatments. In this
case, single-sex schooling provides teachers “the opportunity to challenge girls’ tradition
14

stereotypes and the gendered perceptions of certain subjects, and enable teachers to build
up girls’ confidence and self-esteem in non-traditional subjects” (Warrington & Younger,
2001, p. 341).
There is an additional process by which instructional methods impact
performance, which is through teachers’ deliberate modification of teaching techniques
and curriculum material to better accommodate the different learning modes and
preferences of males and females (Van de Gaer et al., 2004; Warrington & Younger,
2001; Wills et al., 2006). A study examining the social and academic outcomes of singlesex settings in public primary schools in Tasmania, Australia, found increased confidence
and higher self-esteem for girls, as well as increased motivation, self-discipline,
accountability, and commitment to schoolwork among boys (Wills et al., 2006). The
results have been attributed to teachers’ ability to better identify and respond to genderbased learning styles. For example, the finding that boys were generally less able to
concentrate for longer periods of time, compared with girls, enabled teachers to “focus on
strategies designed to overcome the weaknesses in gendered learning and behavior
styles” (Wills et al., 2006, p. 284).
This type of focused attention that is tailored to gender-specific needs provides
crucial grounds for the single-sex schooling argument. However, some researchers argue
that customized instruction in a single-sex setting is mostly beneficial for boys. This is
because boys are motivated more effectively when teachers 1) focus on issues that
interest boys more, and 2) create classroom environments that are more favorable to male
learning “because there are fewer distractions and sources of embarrassment provided by
girls for boys” (Warrington & Younger, 2001, p. 342).
15

The Importance of National and Institutional Context
There exists a small body of research that focuses on the role that national context
may play in influencing the effect of single-sex schooling on achievement (Baker et al.,
1995; Ewing, E., 2006). There is evidence that single-sex classrooms and schools have a
diminished effect on gender parity in achievement when there is a greater percentage of
single-sex classrooms/schools in a country, perhaps because single-sex schooling in those
contexts does not offer any unique circumstances or conditions (Baker et al., 1995).
According to this research, when single-sex schooling is a unique feature and is part of a
small group of schools, it may produce a distinctive learning environment. This is
because it draws students that are different from the ones in the general body of
coeducational schools. In such contexts, smaller variation in specialized school types
produces “less standardization across schools in such important aspects of the learning
environment as the regulation of curriculum, pace of instruction, teacher qualification and
inspection, achievement standards for students, and accreditation of schools” (Baker et
al., p. 480) As a result, the influence that single-sex schools in those contexts have on
achievement may be attributed more to sector differences in learning environments and
peer types, rather than single- or mixed-sex interactions per se (Baker et al., 1995). Thus,
in the Middle East, where single-sex is not a unique or specialized school type, additional
effects associated with self-selection into single-sex schools (e.g., motivation, family
background, previous achievement) are absent. This deflates the overall effect of gender
segregation, when compared to contexts where single-sex schooling is specialized.
Furthermore, research indicates there are additional factors associated with the
centralized “separate but equal” nature of educational institutions in the region, which
16

further emphasizes the importance of context. First, the idea of maintaining separate but
equal education experiences for boys and girls is more costly to implement on a large
national scale (World Bank, 1993). This often results in a situation that puts girls’ schools
at a disadvantage. Fewer resources (particularly in poorer countries in the region) have
led to many girls’ schools to not only have inferior infrastructure, but also “lack
specialized educational and recreational facilities such as libraries, laboratories, boarding
facilities, and cafeterias.” (World Bank, 1993, p. 136). Second, the gender-based division
in teachers and staff creates a situation where governments find difficulty in recruiting
female teachers for girls’ schools, particularly in remote and sparsely populated areas and
villages. Third, the lack of decentralized decision-making makes it more difficult for
communities at the local level to put pressure on teachers to perform well (Chapman and
Miric, 2009). And finally, strict curriculum standardization, due to the fact that boys and
girls compete on the same national examinations, eliminates possibilities for curriculum
differentiation along gender lines (World Bank, 1993).
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CHAPTER III. CONCEPTUAL MODEL AND HYPOTHESES
Against the background provided in the previous chapters, I illustrate in the
conceptual model the main mechanisms through which segregation impacts math
performance and discuss the effects for boys and girls. I extend the theoretical
mechanisms to make predictions about the relative performance among boys and girls.

Segregation Mechanisms and Effects for Boys and Girls
The literature review is organized such that each section expands on broad
elements influencing the relationship between segregation and mathematics achievement.
Based on literature, I illustrate nine mechanisms through which segregation affects math
performance for girls only, boys and girls, and boys only (see Figure 3 below). For each
mechanism, I predict the effect segregation will have for three groups: segregated girls
compared to segregated boys (SG:SB); segregated girls compared to mixed girls (SG:
MG); segregated boys compared to mixed boys (SG:MB). I generate a net prediction by
summing up the positive, negative, and nil effects for each mechanism for students in the
MENA region. I do not make predictions about the relationship between mixed girls and
mixed boys, since it is beyond the scope of this paper.

Effects for Girls
Improved performance for girls is achieved through Mechanisms A, B, C- i, and
C-ii. Through Mechanism A, the absence of boys’ domination in various aspects of
learning creates a situation where girls are more willing to participate in general learning
activities. Improved performance for girls is achieved through increased academic risk18

taking in the form of asking questions and engaging in competitive behaviors in the
classroom. Through Mechanism B, because stereotyped math-related activities are no
longer predominated by boys, increased engagement in those activities by girls enables
other girls to view mathematics activities (as well as the field of mathematics) as
attainable possibilities. As girls expand their identities such that math and math-related
activities are no longer gender-stereotyped, girls’ attitudes about mathematics are
enhanced. Mechanisms A and B are expected to improve mathematics performance for
segregated girls, compared with mixed girls.
Mechanisms C-i and C-ii apply specifically to girls in the Middle East. Due to
centralized education systems, the dependence on the availability of trained teachers of
the same gender leads to difficulties in recruiting qualified female teachers, especially in
remote areas, which results in a relatively inferior education, and thus, reduced
achievement in math. Similarly, in Mechanism C-ii, high costs associated with
maintaining “separate but equal” facilities lead to inequitable distribution of resources
between female and male schools, especially in poorer countries. Inferior facilities at
girls’ schools reduce motivation as well as opportunities for learning. In both C-i and Cii, I predict that segregation will have a negative effect for girls, compared to both
segregated boys and mixed girls.

Effects for Girls and Boys
Under Mechanism C-iii, strict curriculum standardization between girls and boys
in segregated schools is expected to reduce opportunities for gender-based differentiation
in learning. I predict this will have no positive effects on math achievement for either
19

segregated girls or segregated boys, compared with their mixed counterparts. However,
because a decentralized system typically decreases community participation, I expect that
reduced pressures for school and teacher accountability will lead to inferior performance
for both segregated boys and girls, compared to their mixed counterparts (Mechanism Civ). Moreover, because single-sex schooling in this case is not a unique feature, I expect
that the omission of positive effects associated with self-selection into a specialized
education system will negatively affect math scores for both segregated girls and boys,
compared with their mixed counterparts (Mechanism D). Finally, I hypothesize that the
removal of gendered differences in learning will have a positive effect on mathematics
achievement for both segregated boys and girls, compared to their mixed counterparts
(Mechanism E-i). This is because any unconscious differential treatment of boys and girls
on behalf of the teacher is removed, which enables students to focus on learning, rather
than responding to this treatment.
Effects for Boys
For boys, the effect of segregation plays out mainly through a deliberate
modification of teaching techniques and curriculum material to better accommodate
different learning methods and preferences for boys (Mechanism E-ii). The absence of
girls in classrooms enables teachers to better identify and respond to gender-based
learning styles, which results in improved concentration, motivation, and self-discipline
for boys. While it conceptually makes sense to extend this mechanism for girls, there is
little evidence supporting this idea. According to Warring and Younger, “in single-sex
classes it is frequently curriculum-as-normal for girls, with little or no modification to
curriculum content, teaching approaches and resources; the changes to teaching style and
20

approach are only implemented in boys’-only classes.” (Warrington & Younger, 2001, p.
342).
Figure 3. Mechanisms Through Which Segregation Affects Math Performance
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Hypotheses
Based on the net predictions in the previous section, I make the following
hypotheses: 5

1. Segregated girls will perform lower
than segregated boys (I < II)

Figure 4. Hypothesized Relationship
between Segregation and Math
Achievement

2. Segregated girls will perform lower
than mixed girls (I < III)
3. There is no significant difference
between the performance of
segregated boys and mixed boys (II ≈
IV)
4. Related to Hypotheses 1 and 2, being
female and attending a segregated
school is associated with a combined negative effect on math score

5

I do not hypothesize a relationship between segregated boys and mixed boys (II and IV,
under Figure 4), since it is beyond the scope of this paper.
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CHAPTER IV. EMPIRICAL STRATEGY
Empirical Model
The data I use to empirically test the models include observations from four
countries in 2007 (Iran, Jordan, Oman, and Syria). The number of observations in all of
the pooled models is 18,524, and the unit of analysis is at the student level (person). In
the models disaggregated by country, the minimum number of observations is 3,979. The
average is 4,631, and the maximum is 5234. Pooled models are estimated with country
fixed effects.
I use Ordinary Least Squares (OLS) models to test the relationship between being
in a segregated school in the eighth grade and achievement in math. The models are
designed to also look at whether the effect of segregation differs for males and females.
Thus, the primary pooled models are designed to answer the following questions:
1. What is the relationship between gender segregation and mathematics
achievement?
2. How does the effect of gender segregation vary by gender? Is there an
interaction effect of being a girl and attending a segregated school?
Math Score = B0 + B1 Segregated School + B2 Female Student + B3 Segregated
School*Female Student + B4 Age + B5 Age2+ B6 Public School + B7
Urban Location + B8 Male Teacher + B9 Mother’s Education (College) +
B10 Father’s Education (College) + B11 Teacher Experience + B12
Teacher Experience2 + B13 Affluent Peers + B14 Disadvantaged Peers +
B15 Syria + B16 Jordan + B17 Oman + u
Table 3 (see Appendix A) presents five specifications of the Model. Model 1
presents a pooled specification that tests for the impact of gender segregation on
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mathematics score. I utilize an interaction between segregation and the student’s gender,
to determine whether segregation matters more for females. Models 2A-2D present a
country-by-country specification. Models 3-4D are used for sensitivity analysis (see
Chapter VI).

Variables and Weights
Dependent Variable
The dependent variable for all models is Mathematics Score. I use the National
Rasch Score, which is a continuous variable that has been standardized to have a mean of
150 points and a standard deviation of 10 points within each country.
Explanatory Variables
1. Segregated School
This is a dummy variable that controls for whether the school is segregated or not.
It is generated using country-specific variables that describe whether the school is
all male, all female, or mixed.
2. Female Student
This is a dummy variable that controls for students’ sex. The coefficient on this
variable will allow us to investigate the effect of being female on mathematics
score, which is also important for the interaction term below.
3. Segregated School*Female Student
An interaction term between Segregated School and Female Student will be used
to see whether gender segregation varies by gender. The interaction term will help
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reveal whether there is an additional effect for being female and attending a
segregated school.
4. Age
This is a continuous variable that controls for students’ age, and is important
because despite the fact that the sample includes eighth grade only students, there
is variation in their ages. I use student birthdate data to generate this variable. I
include the squared term Age2 to take into account potential non-linear effects.
5. Urban
This is a dummy variable that controls for whether students’ schools are in an
urban or rural area. It is generated using country-specific variables that describe
whether a student’s school is in an urban or rural location.
6. Public School
This is a dummy variable that controls for whether students’ schools are public or
private. It is generated using country-specific variables that describe whether
variables are public, private, or other types. Because private schools in the Middle
East are typically correlated with coeducation, this variable ensures I disentangle
the two effects in my analysis.
7. Male Teacher
This is a dummy variable that controls for teachers’ sex. Because in the Middle
East, most public schools that are gender-segregated by students are also gendersegregated by teachers, this variable ensures I disentangle the two effects in my
analysis.
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8. Parent’s Education
The variables Mother’s Education (College) and Father’s Education (College) are
generated using student survey data about parent education levels. For each
parent, TIMSS data is comprised of a categorical variable that contains slightly
different categories (educational levels) for each country. For each parent, I
generate six dummy variables (primary/ no education; lower-secondary; high
school; post-high school/ diploma; college; beyond first university degree). As a
control for each parent’s education, I use the college level dummy variable.
9. Peer Socioeconomic Status
The variables Affluent Peers and Disadvantaged Peers are generated using school
survey data about the percentage of students in each category comprising the
student body. For each of the two variables, TIMSS data is comprised of four
categories: 0-10%; 11-25%; 26-50%; and more than 50%. For each variable, I
generate four dummy variables that correspond with those levels. As a control for
peer socioeconomic status, I use the “more than 50%” dummy variable for each of
the two variables. Thus, Affluent Peers controls for having over 50% of student
peers that are reported by the school as “affluent”. The same applies to
Disadvantaged Peers.
10. Teacher Experience
This is a continuous variable that controls for teachers’ experience in years. I
include the squared term Teacher Experience2 to take into account potential nonlinear effects.
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11. Country Dummies
Syria, Jordan, and Oman are country dummies that account for cross-country
unobserved differences (potential historical and institutional factors). The
reference category is Iran, which is dropped to avoid multi-colinearity. The
country fixed effects allow for within-country comparison, and the effects are
aggregated across the four countries.
Weights
I apply student adjustment weights to ensure each country contributes
proportionally to its population size.
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CHAPTER V. DATA AND OPERATIONALIZATION
Data Sources
I use Trends in International Math and Science Study (TIMSS) 2007 International
data pertaining to 8th grade mathematics achievement. TIMSS mathematics achievement
results are linked to survey information from students, teachers, school principals, and
curriculum experts. The purpose of collecting the data is to monitor curricular
implementation and identify the best instructional practices. According to TIMSS, to
ensure that accurate and representative samples are obtained, a two-stage sampling
procedure was used. In the first stage, this included selecting a random sample of schools.
In the second stage, one or two entire 8th grade classes were sampled (TIMSS and PIRLS
International Study Center, 2009). Moreover, to summarize student performance and to
provide accurate measurements of trends from previous years, TIMSS 2007 used Item
Response (IRT) scaling. The scaling method used multiple imputation procedures to
obtain math proficiency scores for the entire sample. In 2007, more than 60 nations
participated in TIMSS, 16 of which were MENA countries (Algeria, Bahrain, UAEDubai, Egypt, Iran, Jordan, Kuwait, Lebanon, Morocco, Oman, Palestinian National
Authority, Qatar, Saudi Arabia, Syria, Tunisia, and Turkey). Because of limitations on
data pertaining to segregation, I focus on four countries: Iran, Jordan, Oman, and Syria.
Descriptive Statistics
Table 1 (see Appendix A) presents information about the standard deviations of
continuous variables, as well as the means along explanatory variables for four groups:
mixed girls, segregated girls, mixed boys and segregated boys. The standard deviation on
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math score is 9,998 points. I also include the differences in means t-test between the
segregated and mixed groups of each gender. Results indicate differences between
segregated and mixed girls are statistically significant at the 1-percent level for all
variables. The same is true for differences between segregated and mixed boys, with the
exception of father’s and mother’s education.
Missing Values
Table 2. (see Appendix A) shows the frequency of missing values for all variables
with missing observations, disaggregated by country. It also shows the action I take to
account for those values. The data set starts with 18,634 observations. I drop a total of
110 values, thus bringing the total number of observations to 18,524. To account for the
missing values that are not dropped, I employ the dummy variable adjustment, by
creating a “missing” dummy variable for each independent variable with missing values.
I use this method to avoid excluding cases that lack data on one of several control
variables (see Chapter VII for a discussion about the implications of missing values).

29

CHAPTER VI. RESULTS
Descriptive Results
Before analyzing my regression results, I examine gender and segregation gaps in
the dataset. Overall, girls have outperformed boys by a small, but statistically significant
difference of 0.983 points. The size of the gap is equivalent to approximately 0.098
standard deviations, which is not particularly large. The largest gap is for Oman, where
girls outperform boys by 3.804 points, which is equivalent to 0.380 standard deviations.
Moreover, students attending segregated schools have generally outperformed
those attending mixed schools by a small, yet statistically significant difference of 0.643
points. Similar trends follow in Jordan and in Syria, where a statistically significant gap is
equivalent to 0.782 and 0.848, respectively. Oman shows a reverse gap in favor of mixed
schools equivalent to -0.666 points, however, the results are not statistically significant.
The largest gap, which is in favor of segregated schools, is in Iran. Students in segregated
schools outperform their mixed school counterparts by 5.695 points. The difference is
statistically significant, and approximately equivalent to 0.570 standard deviations.
Figure 5 below shows how average math scores vary across segregated and mixed
schools for boys and girls. Overall, math scores are higher for both boys and girls
attending segregated schools, compared with their counterparts in mixed schools. This
gap, in favor of segregated schools, is slightly smaller for girls (0.631) than boys (0.857).
The largest positive segregation gaps are for Iranian males (6.044), followed by Iranian
females (5.193). The gaps are equivalent to 0.604 and 0.519 standard deviations in math
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score. The largest negative segregation gaps are for Omani males ((-2.140),
2.140), followed by
Syrian females (-1.105).
Figure 5. Test Score Gaps

Test Scores Disaggregated by Sex and Segregation
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Regression Results
The purpose of this paper is to estimate the effect of gender segregation in the
classroom on students’ performance in mathematics, and to evaluate whether this effect
varies for female and male students. Specifically, I test for the theory that single-sex
single
education advantages for girls are not the same in the Middle East, where segregation is a
prominent characteristic in society. To investigate, I estimate multivariate models
designed to explore these relationships.
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What is the relationship between gender segregation and mathematics achievement?
To investigate this relationship, I analyze the coefficients on the segregation
predictor in my first set of multivariate regressions (See Models 1 through 2-D under
Table 3, Appendix A). Results from the pooled model show that segregation is associated
with a small and statistically insignificant increase in math score (0.417 points). This is
equivalent to only 0.042 standard deviations in math score. The effects of segregation in
the country-disaggregated samples are larger in size, yet vary in direction. The largest
positive effect is for Iran (2.451), which is statistically significant. In Jordan and Syria,
the effects are small and similar (1.396 and 1.684, respectively). The former is
statistically significant at the 5% level, while the latter is statistically significant at the 1%
level. Oman is the only country showing a negative effect ( decrease of 2.114 points), but
this effect is not statistically significant.

How does the effect of gender segregation vary by gender? Is there an interaction effect
of being a girl and attending a segregated school?
Based on the premise that segregation may potentially matter more for females
than males, I investigate whether there is an interaction effect on math performance of
attending a segregated school and being female. I find that overall, there is a small,
negative, yet statistically significant effect on math scores (decrease of 1.300 points). The
effect is approximately equivalent to 0.130 standard deviations in math scores.
With one exception, the interaction has a negative effect across countries. For the
Iran, Jordan, and Syria samples, the effect of the interaction is also negative and
statistically significant. In Iran and Syria, the effect is equivalent to -3.824 points
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(equivalent to 0.382 standard deviations in math score), whereas in Jordan, it is
approximately -1.535 points (equivalent to 0.154 standard deviations). In the case of
Oman, however, the interaction is associated with an increase of about 2.017 points
(approximately 0.202 standard deviations), and the effect is statistically significant at the
5% level. The results from both the pooled and country-disaggregated models show that
the interaction effect of being female and attending a segregated school certainly exists,
despite its modest size.
The interaction effect between being female and attending a segregated schools is
demonstrated in Figure 6 below. The results indicate that, overall, being female is
associated with an increase of 0.399 points in mixed schools, but is associated with a
decrease of 0.901 in segregated schools. Moreover, segregation is associated with a 0.417
point increase in math score for boys, but is associated with a 0.883 point decrease in
math score for girls. Thus, together, segregation and being female have a combined effect
of a reduction in math score by -1.300 points. The analysis controls for average student
characteristics, which include: age, public school attendance in an urban locale, male
teacher, college-level education for parents, teacher experience, and peer socioeconomic
background. The reference category is, thus, a student having those average
characteristics, and who is also male and attends school in Iran.

33

Figure 6. Interaction Between Segregation and Being Female

Sensitivity Analysis
In this section I run specifications of my models that exclude the covariates (See
Models 3 through 4-D under Table 3, Appendix A). Comparing Models 1 through 2D to
Models 3 through 4D indicates there is variation in size, statistical significance, and in
some cases, direction of the effects. In the pooled models, the effects of segregation,
being female, and the interaction term, change in size as well as statistical significance
(although not in direction). Variation in effect size and statistical significance also applies
to the by-country models, with the exception of Oman. Comparing model 2C and 4C
reveals similar effects on the Female variable, as well as on the interaction, all in terms of
size, direction, and statistical significance. This is an indication that results are sensitive
to the inclusion of covariates, which suggests there are many factors that influence both
test score performance and selection into a segregated school. Although I control for as
many of these factors as possible, there is a chance that I did not capture all of them.
Thus, there may be a greater risk of omitted variable bias.
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CHAPTER VII. DISCUSSION AND CONCLUSION
Discussion
Previous studies of segregation and mathematics achievement have largely
focused on contexts where single-sex schooling is a unique feature into which people
self-select. Differences in the way that segregation is institutionalized and standardized in
education policies in the Middle East requires a region-specific study to better understand
the implications of the existing debate for those countries.
In this study, I evaluate the following hypotheses:
1. Segregated girls will perform lower than segregated boys (I < II)
2. Segregated girls will perform lower than mixed girls (I < III)
3. There is no significant difference between the performance of segregated boys
and mixed boys (II ≈ IV)
4. Related to Hypothesis 1 and 2, being female and attending a segregated school
is associated with a combined negative effect on math score (negative
coefficient on B3 )
The results indicate findings are largely consistent with these predictions.
Mathematics score for segregated girls was lower than segregated boys by 0.901, on
average (Hypothesis 1). It was also lower than mixed girls by 0.863, on average
(Hypothesis 2). However, boys in segregated schools performed higher than boys in
mixed schools by a smaller difference of 0.417 points (Hypothesis 3). The dual effect of
being a girl and attending a segregated school is associated with a reduction of 1.300
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points in math score. While the size of these effects may seem small in absolute terms,
they are in fact, quite significant.
The most significant effects in terms of size are those corresponding with
Hypothesis 1 and 2. In those cases, math score was lower by 0.901 points and 0.863
points, respectively, which is almost as large as the existing gender gap between girls and
boys (equivalent to 0.983 points, in favor of girls). The relatively smaller gap in
Hypothesis 3 indicates that, as predicted in the conceptual model, the positive and
negative effects of segregation for boys (Mechanisms C-iii through E-ii) likely cancel
each other out, thus leading to a less pronounced net effect.
The results can also be interpreted in terms of standard deviations in math score.
Math score was lower by approximately 0.090 and 0.086 standard deviations for
segregated girls, compared to both segregated boys and mixed girls, respectively. This is
significant considering the effect this has on percentile values. The difference in math
score is sufficient to place a female student out of the 90th percentile and into the 89th
percentile. The effect is notable, considering the potential impact this may have on
educational opportunities for segregated girls down the road (especially when compared
to segregated boys competing under the same system). For example, in cases where the
acceptance into highly technical programs or the award of merit-based scholarships is
based on percentile rank (i.e., a student’s achievement relative to other applicants within
their cohort), the difference puts segregated girls at a disadvantage. This disadvantage has
an especially pronounced impact on girls if such programs are based on strict percentilerank cut-offs.
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Moreover, the negative coefficient on the interaction term (-1.300) is larger in
absolute value than the overall gender gap (0.983). Thus, there is an additional effect of
being both female and attending a segregated school, which is associated with a larger
decrease in math score. The effect is equivalent to approximately 0.130 standard
deviations in math score, and is sufficient to place a segregated female student out of the
95th percentile and into the 94th percentile. Segregation, indeed, matters more for girls.
Limitations and Future Research
The sensitivity analysis demonstrates that the controls applied in the regression
models are insufficient, and that there are likely additional factors that influence both
math performance and selection into a segregated schools. The greatest limitation in this
analysis is therefore related to the risk of omitted variable bias. Ideally, the model will
control for key factors related to education systems and schools across countries (e.g.,
religious/secular system, degree of autonomous decision-making, source and amount of
school funding, school size, student-teacher ratios). Additional controls pertaining to
individual student characteristics are also crucial. These may include detailed information
about students’ achievement and socioeconomic background (e.g., student’s GPA,
parents’ salary level, number of siblings).
Moreover, as demonstrated in the descriptive statistics, there are missing values
for important explanatory variables (See Table 2, Appendix A). The variable suffering
from the highest percentage of missing values is the Urban indicator (0.562), followed by
the Public indicator (0.375). The majority of the missing values are concentrated in data
pertaining to Jordan and Oman. There are three cases where information on important
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indicators was entirely missing. In the case of Oman, there exists no information about
whether a student went to a public or private school. For both Oman and Iran, there was
no indication whether the school was located in an urban or rural setting.6 I employ the
dummy variable adjustment to account for those missing values and to avoid excluding
the variables entirely. However, having more information, particularly on the Urban and
Public indicators, will likely produce more internally valid results.
An additional caveat is the generalizability of the results. Due to data set
limitations, I only look at four countries with high levels of segregation the Middle East.
In order to better understand the relationship between single-sex schooling in countries
with higher levels of segregation and achievement in mathematics, a more representative
sample would include additional countries with similar segregation characteristics, such
as Bahrain, Egypt, the Palestinian National Authority, and Saudi Arabia (See Table 4,
Appendix B). Moreover, for reasons discussed in the literature review, I focus only on 8th
grade students. To obtain a more nuanced understanding about the relationship between
single-sex schooling and achievement in mathematics, and whether it may potentially
vary with age, future research can include 4th grade data. All of these factors would
improve the external validity of the model.
In addition, to better understand how single-sex schooling varies within the
Middle East based on important institutional factors such as the prevalence of gender
segregated education policies, future research can also include a comparison of results
with other Middle Eastern countries with low levels of segregation such as Tunisia,
6

In both cases, there is information about school location in terms of governorates or
regions. However, the information is insufficient to draw accurate conclusions about city
characteristics.
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Morocco, and Lebanon (See Table 4, Appendix B). Research may reveal important
information about how the effects of single-sex schooling on achievement in mathematics
(particularly for girls) will vary based on variation in the prevalence of gender segregated
education systems.
Policy Implications and Conclusions
Single-sex schooling policy in the Middle East is largely based on religious and
cultural reasons. An evaluation of the effects of gender segregation on academic
achievement is crucial for understanding whether and how this policy impacts girls and
boys. Although previous studies demonstrate that gender gaps in math performance are
largely in favor of girls in countries with higher prevalence of gender segregation, singlesex policy may not necessarily be what is driving girls’ achievement. And, until rigorous
research is applied in this area, it is not sufficient to rely on “reverse gender gaps” as
potential evidence for the success of single-sex policy in the Middle East.
Although single-sex schooling has the potential to benefit girls because it reduces
gender stereotypes and fosters a comfortable environment in which girls are free to take
risks and compete, important institutional factors in the Middle East have the potential of
counteracting these benefits. As discussed in Chapters II and III, a separate but equal
policy is more costly to implement; and, in many countries where government resources
are lacking, the brunt of these costs are felt most by girls.
Research in this area is crucial for closing gender equality gaps in the region.
Evidence-based assessments help educators identify and respond to learning needs along
gender lines, where they exist. They also enable policymakers to formulate laws that
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contribute to equitable learning opportunities for boys and girls. This includes areas
relevant to the equitable distribution of government resources and equitable allocation of
qualified male and female teachers. Moreover, research in this area draws attention to the
importance of autonomous and decentralized decision-making, which is important for
control over curriculum material and enhanced teacher accountability - factors which
enhance the gender-segregated experience in its current form.
This study uses regression analysis to estimate the relationship between single-sex
education and achievement in the Middle East. Findings contribute to comparative
literature on the effects of single-sex schooling on achievement. In the Middle East, it
provides an evidence-based evaluation of single-sex education policies and provides
impetus for a crucial policy discourse on gender segregation.
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APPENDIX(A.(TABLES(
!
Table 1. Descriptive Statistics of Dependent and Independent Variables
Means (Girls)
Means (Boys)
t-test of
T
M
S
T
M
S
DM
150.507 150.711 150.079 -2.907 a
149.524 148.879 149.737
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t-test of
Dependent Variable
DM
Math Score
-3.501 a
Independent Variables
Categorical
Public School
0.565
0.538
0.579
-3.674 a
0.553
0.529
0.561
-2.694 a
Urban Location
0.230
0.157
0.265
-11.575 a
0.229
0.106
0.269
-16.503 a
Male Teacher
0.121
0.241
0.064
25.070 a
0.868
0.705
0.922
-27.933 a
FE College
0.109
0.135
0.097
5.404 a
0.110
0.110
0.110
0.000
a
ME College
0.068
0.082
0.061
3.721
0.070
0.070
.070
-0.052
a
>50% AP
0.121
0.081
0.140
-8.032
0.157
0.201
0.143
6.747 a
>50% DP
0.407
0.446
0.388
5.138 a
0.402
0.433
0.392
3.515 a
Iran
0.197
0.017
0.282
-31.142 a
0.232
0.039
0.296
-26.472 a
a
Jordan
0.308
0.511
0.212
30.252
0.258
0.321
0.237
8.011 a
Oman
0.247
0.069
0.331
-28.171 a
0.265
0.150
0.303
-14.653 a
Syria
0.249
0.042
0.176
24.099 a
0.244
0.490
0.164
33.719 a
Continuous
Student Age
14.206
14.058
14.277 -13.026 a
14.301
14.190 14.338 a -3.501 a
Teacher Experience
10.054
8.551
10.768 -12.162 a
10.018
9.490
10.191 a -7.484 a
Observations
9,086
2,925
6,161
9,438
2,339
7,099
Notes:
T= Total; M= Mixed; S= Segregated; DM = Difference in Means between mixed and segregated groups for each gender;
SD= Standard Deviation for the total sample (18,524 observations)
FE = Father’s Education (college); ME = Mother’s Education (college); AP= Affluent Peers; DP= Disadvantaged Peers
a
statistically significant at the 1 percent level

!

SD

9.998

0.795
8.436

!

Variable

!

Iran

Table 2. Missing Values
Jordan
Oman
Syria

Total

Frequency

Action
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Math Score
1
1
3
8
13
0.001
Dropped
Teacher Sex
0
16
0
76
92
0.005
Dropped
Student Age
1
0
4
0
5
0.000
Dropped
Segregated
0
1,744
493
0
2,237
0.120
DVA
Public
0
2,245
4,745*
0
6,990
0.375
DVA
Urban
3,979*
1,744
4,745*
0
10,477
0.562
DVA
FE
313
803
1,370
609
3,095
0.166
DVA
ME
317
712
1,159
536
2,724
0.146
DVA
TE
88
408
208
212
916
0.049
DVA
AP
312
611
186
425
1534
0.082
DVA
DP
257
111
55
105
528
0.028
DVA
Notes:
DVA= Dummy Variable Adjustment
FE= Father’s Education; ME= Mother’s Education; TE= Teacher Experience
Frequency for each variable is calculated as a percentage of the total number of observations in the original sample (18,624
observations)
* Missing values equivalent to the total number of observations for that country (indicator entirely missing)

!

!

Explanat
ory
Variable
S
F
S*F
Age
Age2
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Public
Urban
Male
Teacher
FE
College
ME
College
TE (yrs)
TE2
(yrs)
>50%
AP

Pooled
1

.4168
(.3017)
.3990
(.2949)
-1.3000 a
(.3284)
11.2089 a
(1.5914)
-.4424 a
(.05315)
-5.4603 a
(.3697)
-.3118
(.2411)
-1.9396 a
(.2226)
2.6340 a
(.2600)
1.8944 a
(.3278)
.1213 a
(.0283)
-.0028 a
(.0009)
.2531
(.2293)

2-A
Iran
2.4512 a
(.9106)
.9797
(1.3957)
-3.8243 b
(1.4981)
5.8326
(4.3093)
-.2568c
(.14145)
-4.2522 a
(.4954)
*
-2.8491 a
(.5484)
3.8427 a
(.6889)
4.9950 a
(.9644)
.1730 a
(.0598)
-.0033 b
(.0016)
.6647
(.4788)

Table 3. Multivariate Analysis
Regression on Mathematics Score
By-Country
Pooled
2-B
2-C
2-D
3
Jordan
Oman
Syria
1.3958 b
(.6353)
2.8333 a
(.9647)
-1.5347 a
(.5486)
6.1464
(5.1398)
-.2902c
(.1724)
-7.1296 a
(.8464)
-.5577
(.3703)
-.4815
(.8976)
3.2772 a
(.4446)
1.1771 b
(.5126)
.3582 a
(.0586)
-.0112 a
(.0020)
1.8094 a
(.4899)

-2.1143
(2.2527)
2.5228 b
(1.1089)
2.0172 b
(.9539)
6.9896 b
(2.7144)
-.3108 a
(.0891)
*
*
.8405
(.7991)
1.3632 b
(.6209)
.4978
(.8034)
.0421
(.0939)
-.0050
(.0050)
-.0761
(.3933)

1.6838 a
(.4424)
-.3520
(.4320)
-3.8938 a
(.6090)
14.2358 a
(2.8993)
-.5352 a
(.1001)
-2.3921 b
(1.0958)
.3391
(.3435)
-.4232
(.3360)
1.9627 a
(.4279)
1.9716 a
(.5488)
.0301
(.0522)
-.0014
(.0015)
.3849
(.5388)

.6376 b
(.2779)
1.2612 a
(.2819)
-.2974
(.3304)

4-A
Iran
6.0364 a
(.8646)
.3822
(1.3394)
-.8735
(1.3772)

By-Country
4-B
4-C
Jordan
Oman
-.2837
(.6422)
2.3439 a
(.4264)
-.2560
(.5685)

-7.3679 a
(1.3055)
1.8382 b
(.8936)
2.2959 b
(.9423)

4-D
Syria
2.7606 a
(.4277)
.0911
(.4372)
-3.9036 a
(.5882)

!

!
>50%
DP
Jordan
Oman
Syria
N
RSquared

-1.2130 a
(.1514)
-8.9545 a
(.7557)
-5.9366 a
(.5496)
-8.4581 a
(.7573)
18,524
0.1124

-1.8448 a
(.3319)

-1.1764 a
(.2776)

-.3032
(.3111)

-1.8612 a
(.3182)

3,979
0.1913

5,234
0.1581

4,745
0.1148

4,566
0.0792

18,524
0.0040

3,979
0.0115

5,234
0.0182

4,745
0.0430
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Notes:
S=Segregated; F=Female; S*F= Segregated*Female interaction; FE=Father’s Education (college); ME=Mother’s
Education (college); TE= Teacher Experience in years; AP= Affluent Peers; DP= Disadvantaged Peers
N = Number of observations in the sample
a
statistically significant at the 1 percent level (p. <.01)
b
statistically significant at the 5 percent level (p. <.05
c
statistically significant at the 10 percent level p. <.10
Standard errors in parentheses
* = Missing

4,566
0.0197

APPENDIX B. RELEVANT DATA
Table 4. Prevalence of Gender Segregation
“Percentage of schools with gender segregated eighth grade mathematics classrooms
by nation (2003 Trends in International Mathematics and Science Survey)” 7
Country
Gender Segregated Schools
Botswana
Cyprus
Hungary
Italy
Moldova
Norway
Romania
Slovenia
Sweden
Tunisia
FYR Macedonia
Serbia

No Gender Segregation in Schools
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%

USA
Ghana
Indonesia
Armenia
Latvia
Russian Fed
Bulgaria
Estonia
South Africa
Japan
Netherlands
Scotland
Lithuania
Slovak Republic
Philippines
Morocco
Belgium (FI)

Significantly Below the International Mean
0.43%
0.67%
0.67%
0.67%
0.71%
0.93%
1.22%
1.32%
1.96%
2.05%
2.31%
2.34%
2.80%
3.35%
3.65%
9.16%
11.11%

Malaysia
Chile
Australia
7

Not Significantly Different from International Mean
14.67%
14.87%
15.46%

Data in Table 4 is reproduced verbatim from Wiseman (2008), p. 183.
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Australia
Singapore
England
International Mean
Hong Kong
Lebanon

15.46%
16.46%
18.39%
18.94%
20.80%
21.71%

Significantly Above from International Mean
Israel
26.03%
New Zealand
30.77%
Korea
53.69%
Syrian Arab Republic
53.73%
Egypt
60.37%
Bahrain
89.55%
Palestinian National Authority
93.79%
Jordan
97.14%
Iran
98.34%
Saudi Arabia
100.00%
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