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The Effect of Single-Sex Education on Academic Outcomes and Crime:
Fresh Evidence from Low-Performing Schools in Trinidad and Tobago

By C. KIRABO JACKSON!
4/27/16

In 2010, the Ministry of Education in Trinidad and Tobago converted 20 low-performing
pilot secondary schools from coed to single-sex. I exploit these conversions to identify the
causal effect of single-sex schooling holding other school inputs (such as teacher quality
and leadership quality) constant. After also accounting for student selection, both boys
and girls in single-sex cohorts at pilot schools score 0.14¢ higher in the academic subjects
on national exams. There is no robust effect on non-academic subjects. Additionally,
treated students are more likely to earn the secondary-school leaving credential, and the
all-boys cohorts have fewer arrests. Survey evidence reveals that these single-sex effects
reflect both direct gender peer effects due to interactions between classmates, and also
indirect effects generated through changes in teacher behavior. Importantly, these
benefits are achieved at zero financial cost. (JEL 120, J00)

It is well-documented that boys and girls may react differently to the same educational
interventions and environments.? Also, in some contexts, boys and girls may have better academic
performance when exposed to more same-sex classmates (Whitmore 2005; Black et al 2013;
Ooserbeek and van Ewijk 2014; Lu and Anderson 2015). These patterns, have led some to
advocate for single-sex education — a form of tracking such that boys and girls are educated in
separate classrooms or schools. While the merits of single-sex education have been hotly debated
for decades, there remains a paucity of credible evidence on the effects of expanding single-sex
education. To help fill this gap, this paper analyzes academic and crime effects of a policy
experiment in Trinidad and Tobago under which twenty low-performing coeducational (coed)
schools were converted to single-sex. This represents the first analysis of a large-scale policy to
expand single-sex public education to low-achieving students.

In theory, holding other schooling attributes fixed, single-sex education may improve

outcomes because (a) single-sex classrooms allow for instruction tailored to the specific needs of

! Jackson: Department of Education and Social Policy, Northwestern University, 2120 Campus Drive, Evanston 60208
(kirabo-jackson@northwestern.edu). This project was supported by the Spencer Foundation. I thank Brian Jacob, Julie
Cullen, Gordon Dahl, Kitt Carpenter, Heyu Xiong, and Alexey Makarin for useful comments. I thank Carol Singh for
invaluable project management and data collection efforts, and Igor Uzilevskiy, Patrick Peters, Diana Balitaan, Kevin
Malis, Rodrigo Braga, Hao (Leo) Hu, Mathew Steinberg, Richard Yu, and Ben Henken for excellent research
assistance. I am also grateful to Brenda Moore, Harilal Seecharan, and Peter Smith at TTMOE. All errors are mine.

2 e.g. Jackson (2010) and Deming et. al. (2014) show that girls benefit more from attending good schools than boys.
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each sex, (b) single-sex classrooms may allow teachers to better focus on instruction and (c) the
presence of the opposite sex may be districting and affect social dynamics in ways not conducive
to learning. If it were to work, single-sex instruction would be tremendously cost effective as it
involves only the re-allocation of existing resources and no additional financial costs.® To help fix
ideas, I present a model of single-sex schooling that nests these mechanisms above. The model
highlights that single-sex schooling is neither always good nor always bad for either boys or girls.
Moreover, the model suggests that the distinction between single-sex schools, single-sex cohorts,
and single-sex classrooms may have to do with which mechanisms may be at play in each situation.
However, to help make sense of the existing empirical literature, the model highlights the types of
settings in which single-sex education will likely benefit or hurt students. I also derive testable
implications from the model that can be evaluated empirically in my data.

Parents tend to perceive single-sex schools as being superior to coed schools (Jackson 2012,
Park et al 2013), and more than one-third of Americans support having single-sex public schooling
options (Howell, West, and Peterson 2008). These views are supported by observational evidence;
In the US, single-sex charter schools (such as the well-known Urban Prep academies) that enroll
low-income ethnic-minority students boast college-going rates well above average for schools
serving similar populations (Chavous 2013). Also, graduates from all-women’s colleges are more
likely to pursue graduate degrees and have better labor market outcomes than those who attended
similar coeducational institutions (Day 2008). Outside of the United States single-sex schools are
also associated with better outcomes (Mael et al 2005). However, because of possible student
selection to schools, it is unclear whether these apparent successes reflect causal relationships.

To address this selection problem, a literature has emerged that relies on quasi-random
assignment of students to schools to compare outcomes at single-sex schools to those at coed
schools among students who are similar in both observable and unobservable ways.* These studies
have found positive effects of all-boys schools (Lee, et al. 2014), all-girls schools (Jackson 2012),
or both (Park, Behrman and Choi 2013, Ku and Kwak 2013). However, because schools do not
become single-sex at random, single-sex schools may differ from coed schools in unobserved ways

that preclude a like-with-like comparison. Indeed, both Jackson (2012) and Ku and Kwak (2013)

3 While the pecuniary costs to the school district is zero, there may be some welfare costs if parents or teachers do not
like single sex education. However, evidence indicates that the opposite may be true.

There is an older research literature in which researchers were unable to credibly disentangle the effects of single-sex
schooling from the characteristics of the students who chose to attend single-sex schools (see Jackson 2012).
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document that single-sex schools tend to have better observable characteristics than coed schools.
As such, these cross-school comparisons (while informative about schools) are not informative
about whether students benefit from single-sex education per se. Therefore, they do not speak to
the policy-relevant question of how expanding single-sex education may affect student outcomes.
To address these limitations, I analyze a policy experiment in Trinidad and Tobago. In 2010,
the Ministry of Education (MOE) identified 10 pairs (20 in total) of geographically close, similarly
sized, low-performing coed public secondary schools. The aim was to improve the outcomes of
low-performing boys at these schools. They selected one school in each pair to be converted to all-
boys and the other to be converted to all-girls. The transition to single-sex schooling was gradual
such that the incoming 6" grade cohorts after 2010 were single-sex while the previously admitted
cohorts remained coed. The selected schools had no control over this decision. Also, to ensure a
clean experiment, the MOE dictated that there be no other changes at these 20 schools. Because
this experiment allows one to compare students who attended the same school under both coed
and single-sex regimes, one can isolate the effect of adopting a single-sex policy from that of
unobserved school-level differences that might exist between coed and single-sex schools.’

To analyze this policy experiment, I link student admission records prior to secondary
school entry to national examination data taken in secondary school three years later, and the
secondary school leaving examination taken five years later. These data allow me to analyze the
effect of single-sex education on a broad array of academic outcomes. These outcomes include
standardized test performance and course grades in a variety of subjects (including non-academic
subtests such as physical education), the choice of which upper level subjects taken, high-school
dropout and completing high school with a school leaving credential. I also link the secondary
school admissions data with arrest records to present the first analysis of the effect of single-sex
education on juvenile crime. I supplement these administrative data with survey data collected
during the policy experiment to present evidence on mechanisms and test the theoretical model.

To identify the effect of the transition from coed to single-sex holding other school inputs

3 In a related study, Ku and Kwak (2013) study outcomes at nine all-boys schools and four all-girls schools that
changed from single-sex to coed and find that males performed better in coed environments while females fared worse.
Unfortunately, why these schools converted to coed is unknown and data limitations do not allow the authors to rule
out bias due to student selection or selective test taking. In related work, Booth, Cardona-Sosa and Nolen (2013)
randomly assign students to all-girls and all-boys discussion sections in a University economics course. The authors
find positive effects for females and no effect for males. It is unclear that these results will generalize to the context
of secondary school children from disadvantaged backgrounds.
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constant (i.e. a single-sex effect), I compare the outcomes of student cohorts who attended the
same secondary school but who were admitted under coed versus single-sex regimes (i.e. before
versus after the phased transition to single-sex). While this transition allows one to hold both other
observed and other unobserved school inputs fixed, it does not ensure that the student populations
are comparable across cohorts. To address this concern, I exploit discontinuities in the school
assignment rules to isolate exogenous variation in school attendance and remove bias due to
student selection to schools. I combine exogenous variation in school assignments with exogenous
within-school changes in single-sex status to compare the causal effect of attending an
experimental school under the coed regime to the causal effect of attending that same school under
the single-sex regime. I present several empirical tests that this strategy is valid.

After accounting for both student selection and unobserved school-level differences, I find
large positive effects of about 0.14c on both boys’ and girls’ academic achievement on test taken
three years after secondary school entry. Importantly, I show that the cross-school variation
confounds any correlated school-level effects with the single-sex education effect —validating the
use of within-school variation. While boys improve in both academic subjects and non-academic
subjects, girls only improve in academic subjects. The positive effects for girls were similar across
all academic subjects and were not just driven by math and science— counter to claims that single-
sex education largely improves girls’ outcomes in male-dominated subjects. The positive test score
effects reflect improvements throughout the achievement distribution for boys and improvements
in the lower tails for girls. Looking at non-test score outcomes, five years after secondary school
entry, boys and girls are more likely to take advanced courses in the single-sex cohorts. Also, both
boys and girls are more likely to earn a secondary-school-leaving credential, and boys are less
likely to be arrested — suggesting that single-sex education improves both cognitive and softer
skills (Jackson 2013, J. Heckman 1999). It is important to note that the test score effects are
equivalent to reducing class size by about 20 percent or increasing teacher quality by 1.4 standard
deviations. However, these benefit were gained at zero financial cost.

One limitation of the extant literature on single-sex education is a lack of evidence on
underlying mechanisms. To help in this regard, I administered student surveys at pilot schools and
a set of comparison schools in 2013, 2014, and 2015. Surveys reveal that gender peer effects are
complex. For girls, surveys suggest positive direct peer effects in all-girls settings through less

peer distraction, less peer disruption, and more peer learning. For boys, the direction of the direct



peer effects is unclear; boys report feeling less socially anxious in all-boys setting, but also report
learning less from their peers. Consistent with Lee et. al. (2014), there is also evidence of positive
indirect effects in single-sex settings. There is limited evidence of greater alignment to each sex.
However, there is evidence of efficiency gains to the more homogeneous single-sex classrooms
because teachers spend more one-on-one time with students in single-sex classrooms despite no
change in cohort size. The positive effects for both sexes echo Duflo, Dupas and Kremer (2011)
who find that both low- and high-achievement students benefit from achievement tracking.

Note that the results presented speak to the effect of having all instruction in single-sex
classes, which may be different from that of having a few single sex classes in a coed school. Also,
I present the effect on schools of transitioning from coed to single-sex, holding teacher quality and
other inputs fixed. This is a key parameter of interest. However, it may not represent of the long-
run general equilibrium effects of introducing single-sex schooling to an education system if
school inputs change in response to changes in the distribution of the student body in the long run.5

This paper makes a few new contributions. First, it lays out a model that outlines the
contexts in which single-sex education is likely to be beneficial or harmful. Second, it is the first
paper to identify the policy-relevant effect of converting coed schools to single-sex. Third, it
presents evidence on mechanisms behind gender peer effects, distinguishing between direct and
indirect effects. Fourth, it contributes to the tracking literature by analyzing the effects of gender
tracking. Fifth, it adds to a small but growing literature documenting a causal link between
education and crime. Finally, the findings speak to literatures on how certain types of schools can
help economically disadvantaged youth (e.g. Fryer 2014, Deming, Hastings, and Staiger 2013).

The remainder of the paper is as follows: Section I lays out a simple theoretical model of
single-sex schooling to inform and guide the subsequent empirical work. Section II describes the
policy landscape, the policy experiment, and describes the data used in the study. Section III lays
out the empirical strategy. Section IV presents the main empirical results, robustness checks and

evidence on mechanisms. Section V presents a discussion and concludes.

I A Model of Single-Sex Education

The existing literature has laid out several explanations for how single-sex education may

® The data requirements for such an analysis are considerable. To address this question, one would need several
education systems and one would have to exogenously introduced single sex schools into some of them and compare
the outcomes of systems that had some conversions to those that did not. No such policy variation currently exists.
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affect students. I present a model that nests these explanations and allows for three separate (not
mutually exclusive) mechanisms through which single-sex education can affect student outcomes.
The model shows that single-sex education can have different effects depending on context.
Importantly, it highlights the conditions under which single-sex education effects may emerge.
Student Outcomes:

Student outcomes are given by (1) where Yijg is the outcome of student i with teacher j of
gender g € {girl,boy}, Xi is a set of incoming characteristics, Gi is an indicator equal to 1 if
student i is a girl and 0 otherwise. G_jis the share of girls in class with teacher j, the proportion of
time that teacher j aligns instruction to girls is p; € [0,1], and Ujj is a random mean zero error term.
(1) Yijg = aG; + X; + f,(G;) + hypj + ¥|2p; — 1|| + wy;.

There are three channels through which gender peer composition affects student outcomes.
There is a direct gender peer effect and two indirect effects; the boutique effect and the focus
effect. In (1), f, (G_j) captures the direct gender peer effect that operates through peer interactions.
Some studies find female classmates improve all students’ outcomes— arguably because boys are
disruptive (Hoxby 2000; Lavy and Schlosser 2011). However, others find that students have better
outcomes when exposed to same gender peers— arguably because the opposite sex is distracting
(Black et al 2013; Ooserbeek and van Ewijk 2014; Lu and Anderson 2015). To allow for
differential responses to the proportion of female classmates, I include subscript g on f.

The term, hgp; captures the idea that that certain teaching practices may benefit girls more
than boys and vice versa. Where p; is the proportion of time the teacher spends “aligning”
classroom practices to the needs of girls, hg;r;s = 0 and hpgys < 0. The idea that students may
benefit from similar peers because instruction can be aligned to their type undergirds the
“Boutique” model of peer effects (Hoxby and Weingarth 2006), and is posited in Duflo, Kremer
and Dupas (2011) model of ability tracking. This “Boutique effect” captures an indirect peer effect
because the teacher’s choice of pj may depend on the gender composition in the classroom.’

The term 1/)||2pj - 1|| captures the idea that there may be some efficiency gains for
teachers associated with focusing their instruction to one group (either boys or girls). Hoxby and

Weingarth (2006) call this the “focus” mode of peer interactions. This “focus” term is motivated

7 This gender alignment effect could be driven by the kinds of teaching examples used, the pedagogical practices
employed, the discipline practices used, or even the ability level to which the class is pitched. As an example of
gendered content, sports-based examples might be more engaging for boys than for girls.
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by the finding that students tend to have better outcomes in more homogeneous classroom
environments (e.g. Hoxby and Weingarth 2006, Ding and Lehrer 2007). The efficiency gains may
be due teachers spending less time planning lessons for two separate audiences, or teachers
spending less time managing the disengagement of those students who type is not being catered to
at any given point in time. This “focus effect” term capture an indirect peer effect because the
teacher’s choice of alignment p may depend on the gender composition in the classroom.
Teacher’s Choice of Alignment (p;):

To understand how the indirect peer effects (i.e. the focus and boutique effects) operate
across coed and single-sex settings, one must model how teachers chose gender alignment (p;) as
a function of the gender composition (Gj). A teacher’s payoff is an increasing function of the
outcomes of her class W (Y;¢;) so that 0W /dY; > 0 Vi € j. Teachers chose how much time to
spend aligning instruction to girls (p;) in order to maximize their individual payoff.

Proposition 1: Teachers will employ entirely male-aligned instruction in all-male classrooms and
entirely female-aligned instruction in all-female classrooms.? That is, pj=1 in all-girls setting and
pj=0 in all-boys settings. The intuition is straightforward: Teachers prefer when their students have
better outcomes. If there are no girls in the class, there is no benefit to aligning instruction to girls
at all, so that teachers have an incentive to adopt the instructional style that improves the outcomes
for all her students (who are all male). The analogous argument holds for all-girls classrooms.
Proposition 2: In coed classrooms, instruction may be aligned to boys only, girls only, or some
combination of the two.” The choice of how to align instruction in mixed-gender classrooms
depends on the parameters of the production function and the incentives faced by teachers.
Expected Benefits of Single-Sex Instruction:

Taking expectations of equation (1) for students in single-sex environments minus that for
coed environments, will yield the single-sex treatment effect f, the expected difference in

outcomes in single-sex environments (S=1) relative to coed environments (S=0). Because coed

classrooms are roughly half female, I assume (G ils=0) = % The single-sex treatment effect for

8 Proof: If the classroom is all-boys, then the for all i € j, hgpj <0, so that (Yl-j|p]- = 0) > (Yl-j|pj * 0). By
assumption, W /9(Y;) > 0 for alli € j, so that W(Yl-ej|pj = 0) > W (Yiejlpj # 0). As such, teachers in all-boys
classes will chose to align instruction to boys. Similarly, if the classroom is all-girls, then the for all i € j, hyp; > 0,
so that (Yij|pj = 0) < (Yij|p]- * 0). By assumption, 0W /d(Y;) >0 foralli € j, so that W(Yl-ej|p}- = O) <
W (Yiejlp; # 0). As such, teachers in all-girls classes will chose to align instruction to girls.

° See Appendix A for a discussion of this.



girls and boys is given by (2) and (3) below, respectively.
1
(2) ﬂboys = fboy(o) - fboy (5) + hboy(l) - hboy(pjls = 0) +y - 1/J”ij - 1”

1
(3) ﬂgirls = fgirl(l) - fgirl (E) + hgirl(l) - hgirl(pjls = 0) + l/) - l/)”zpj - 1”
These equations show that the single-sex schooling effect for each sex depends on three factors.

The first factor is what I refer to as the “direct peer interactions effect” from fj,, (0) —

foy G) and fgir1 (1) = fgint G) If all students benefit from more female classmates then, all else

equal, girls will be better off in all-girls setting and boys will be worse off in all-boys settings.
However, if both boys and girls benefit from more same-sex classmates, then both boys and girls
in single-sex settings will enjoy positive direct peer effects.

The second factor is what I refer to as the “boutique effect” (i.e. the effect of having greater
alignment to one’s type) from hy,, (1) — hboy(pj|s =0) and hgir (1) — hgirl(pjls =0).
Because teachers will align instruction to girls in all-girls setting and boys in all-boy’s settings, the
magnitude of the “boutique” effect depends on the extent of alignment to girls or boys in
coeducational settings. The fact that the single-sex effect includes (p ils = 0) is because boys will
only enjoy an alignment effect if coed classes are girl aligned and vice versa. This is important,
because the choice of alignment in coed settings depends on teachers’ incentives in coed settings
which may vary from context to context. If teachers split their attention in coed settings (i.e. 0 <
p; < 1), both boys and girls in single-sex settings may benefit from the boutique effect.

The third factor is what I refer to as the “focus effect” (i.e. the positive effect of having a
teacher focus her instruction to only one type) and is summarized with ¢ — l/J”Zp ;= 1|| This
effect is maximized in single-sex settings, but the magnitude in coed setting is unclear. The more
teachers split their time between aligning instruction to both girls and boys in coed settings, the
greater is the benefit to single-sex schooling. Importantly, the focus model effect could lead to
larger benefits to single-sex education for both boys and girls, but depends on the level of
alignment in coeducational settings. If teachers were already fully aligned to any one group in coed
settings, then there would be no additional focus effect in the single-sex settings.

In sum, the model underscores that single-sex schooling is neither always good nor always
bad and depends on the mechanisms at play in the specific context. This is important for thinking

about how single-sex schools may differ from single-sex classrooms within coed schools. If



teachers have a greater incentive to align instruction to one sex in single-sex schools than in single-
sex classrooms within coed schools, one may see larger benefits to single-sex schools than single-
sex classrooms. Also, if the direct gender peer interactions in the classroom are affected by the
gender composition of the school, single-sex classrooms may have different effects from that of
single-sex schools. While the model does not make strong predictions about what one may observe
in any one situation, it does organize thinking around the effects, and shows that the single-sex
effect depends on three key factors; (a) the size and direction of the direct gender peer effects (b)
the change in alignment of instruction between coed and single-sex settings, and (c) the size of the
teacher “focus effect”. Even though I do not have independent variation in each of these causal

mechanisms, [ employ survey data to present evidence on these causal pathways.

I1. The Trinidad and Tobago Context and the Pilot Program

The Trinidad and Tobago education system evolved from the English system. Secondary
school begins in form 1 (grade 6) and ends at form 5 (grade 10). The main island, Trinidad, is
where all the pilot schools are located and is roughly 50 miles long and 37 miles wide. All of the
pilot schools are government (traditional public) schools.!® These schools provide instruction from
forms 1 through 5 and teach the national curriculum. There are two externally graded exams that
students take in secondary school. These are key outcomes in this study. The first is the National
Certificate of Secondary Education (NCSE) taken at the end of form 3 (grade 8) by all students
(both in public and private school) in eight subjects.!! The second exam is the Caribbean Secondary

Education Certification (CSEC) taken at the end of form 5 (grade 10).!> These are equivalent to

10 There are two types of public secondary schools: Government schools and Government Assisted schools (Assisted
schools). Government schools are fully funded and operated by the Government while Assisted school are run by
private bodies (usually a religious board) and at least half of their expenses are paid for by the Government. Along all
other dimensions, Government and Government assisted schools are identical. Assisted schools are similar to charter
schools in the United States. Unlike in many countries where private schools are often of higher perceived quality,
private schools in Trinidad and Tobago account for a small share of student enrollment and tend to serve those who
“fall through the cracks” in the public system (roughly 2 percent). Students who attend private secondary schools have
test scores a third of a standard deviation lower than the average SEA student, and half a standard deviation lower
than the average among those students who take the CSEC exams.

! Students are assessed using regular continuous assessments. The students’ final score is a weighted average of
course grades in that subject (submitted by their teachers) and an externally graded exam. The MOE awards certificates
to all students who attain a combined final mark of at least 60% for each of the eight core subjects.

12 There is a third exam taken after the CSEC. This is the Caribbean Advanced Proficiency Examinations CAPE taken
at the end of upper 6% form (12 grade). This is the equivalent of the British A-levels and passing scores can count
for college credit at many U.S. Universities. This is considered a post-secondary credential.
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the British Ordinary levels exams.!'® Students seeking to continue their education take five or more
subjects, and all testers take the English language and math exams.!'

A useful feature of Trinidad and Tobago education system is that students are assigned to
secondary schools by the MOE. At the end of primary school (after grade 5, typically at age 11)
students take the Secondary Entrance Assessment (SEA) examinations, and each student lists four
ordered secondary school choices. These choices and their SEA score are used by the MOE to
assign them to schools using a deferred acceptance algorithm (detailed in Section III). This
assignment algorithm creates test-score cut-offs for each school that determines admission to that
school. The variation in school attendance driven by these cut-offs is outside the control of students
or parents and plays a key role in isolating the school effects from selection effects in this study.
II.A. Description of the Data

This project uses the administrative SEA data from 2007 through 2012. These data include
scores on the national examination taken at the end of grade 5, the school choices made by the
student prior to sitting the SEA exam, and the administrative secondary school assignment. The
data also include age, gender, primary school, and religious affiliation. The final dataset contains
information on 119,279 students across the seven SEA cohorts. The key outcomes under study are
test scores in grade 8. As such, the SEA data are linked to the NCSE data for 2009 through 2015
by full name and date of birth.!> The NCSE data contain scores earned on the NCSE exams taken
at the end of form 3 (grade 8) when the typical student is 15 years old. The NCSE data contain
scores earned in Mathematics, English, Spanish, Science, Social Studies, Arts, Physical Education,
and Technology. This allows for an analysis of effects on a variety of subjects beyond mathematics
and language (as in most studies) that cover both academic and non-academic content.

This paper also studies effects on non-test score outcomes. Because all students are
required by law to take the NCSE exams (at both public and private schools), the NCSE data

include information for students who are missing scores but are registered as full time students.

13 There are 31 CSEC subjects covering a range of academic subjects such as Physics, Chemistry and Geography, and
vocationally related subjects such as Technical Drawing and Principles of Business and Office Procedures.

14 The CSEC exams are accepted as an entry qualification for higher education in Canada, the UK and the United
States. After taking the CSEC, students may continue to take the Caribbean Advanced Proficiency Examinations
(CAPE), at the end of grade 12, which is considered tertiary level education but is a prerequisite for admission to the
University of the West Indies (the largest University in the Caribbean). The CAPE is the Caribbean equivalent of the
English Advanced Levels (A-Levels) examinations.

15 The match rate of 88 percent is consistent with the national dropout rate of 20 percent by age 17.
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Accordingly, one can infer dropout using these data where dropout is defined as not being officially
enrolled in any school (public or private) in the nation. To present suggestive evidence on high
school completion, the SEA data are also linked to the administrative examination data for the
2012 through 2015 CSEC (taken 5 years after secondary school entry) by name and date of birth.'®
Because the first treated cohort entered school in 2010 and is expected to take the CSEC in 2015,
this allows for a suggestive analysis of the CSEC only for the first treated cohort. The SEA data
are also linked by name and date of birth to official arrest records. These data cover all arrests
between January 1% 2000 and February 1 2015. Roughly 2 percent of males in the SEA sample
during the pre-transition years had been arrested by the age of 16, and more than 10 percent of
those who dropped out of secondary school had ever been arrested-- so that this is a meaningful
outcome. Summary statistics for the analytic dataset are provided in Table 1.

Columns 1 and 4 show the means and standard deviations of the main variables for boys
and girls separately. Roughly half of the sample is male (50.6 percent). On average, about 5.6
percent of both male and female SEA takers is a repeat taker. One notable pattern is that females
tend to outperform males on average. Females score one third of standard deviation higher than
males on the SEA exam at the end of 5 grade. This gender gap continues through high school
such that girls score about one-third of standard deviation higher than males on the NCSE math
exam at the end of 8" grade. The gender gap is larger for English, Spanish, and social studies
where females score about half a standard deviation above males and smallest for physical
education where females outperform males by 0.089 standard deviations. These patterns indicate
that females outperform males on average in all subjects, but that the relative male
underperformance is greater in language and humanities subjects (which are typically female
dominated fields). As in other nations, the high school dropout rate is higher for males than
females: 0.145 for females compared to 0.2 for males. These high school completion numbers are
comparable to those in the United States; the high-school non-completion rate in the United States
was 20 percent in 2012. The gender differences in secondary school completion are even larger.
While 42 percent of females earn the secondary school leaving certificate required for tertiary
education entry, only 28 percent of males do. As expected, the likelihood of being arrested is much

higher for males than females. Roughly 1.1 percent of males are arrested by the age of 16 while

16 The match rate of 82 percent is lower than the match rate for the NCSE (taken two years earlier) and is in line with
the purported national dropout rate of 20 percent by age 16.
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only 0.2 percent of females are. These figures paint a picture of male academic underperformance,
male discipline problems, and moderate dropout rates for both sexes.
II.B. The Pilot Program

The MOE was very concerned about the underperformance of males. However, the MOE
noticed that the boys who attended elite single sex schools (studied in Jackson 2012) tended to
have good outcomes, and thus decided to experiment with single-sex education. In March of 2010,
the MOE identified 20 low-performing co-educational government schools to be converted to
single-sex by September 2010 (there were 90 government schools in the country at the time). These
pilot schools were selected in pairs and were in close proximity to each other. One school in each
pair was chosen to be converted to all-girls and the other all-boys. The decision of which schools
were chosen was done entirely by the Ministry without the approval or consultation of the
schools.!” These 20 pilot schools were to be converted on a phased basis (with each successive
incoming cohort) to single-sex schools over a period of five years. Commencing with the 2010
SEA placement process, incoming 6th grade students were assigned to single-sex classes in the
pilot schools. To avoid disrupting the existing students, students who were previously admitted to
coed cohorts remained in coed cohorts, while those admitted after the transition were admitted to
single-sex cohorts. In 2010, the 6™ graders were in single-sex classes, while grades 7 through 10
were in coed classes. In 2011, the new incoming 6" graders were single-sex, the initial treated
cohort who were now in 7" grade continued to be single-sex, while those earlier cohorts (who were
now in grades 8 through 10) continued to be in coed classes. This phased cohort-level transition
was to continue until all pilot schools were single-sex in all grades.'

The schools for the pilot were chosen based on three criteria: (1) The pilot schools would
be non-selective schools, (2) the pilot schools had to be traditional government schools (as opposed
to government assisted schools—i.e. charter schools), (3) the pilot schools had to be close to

another pilot school of similar selectivity, and (4) because the pilot pair of schools would need to

17 There has been criticism of this initiative, particularly from the Trinidad and Tobago Unified Teachers Association
(TTUTA). It has been put forward that there was not prior consultation and there is insufficient time for proper
preparation for what will be a major change in this large number of schools.

18 The status of each grade in pilot school by year is presented in Appendix B. However, in 2013 there was a change
in government, there was growing frustration from the teachers’ union that they were never consulted on the transition,
and single-sex pilot was abandoned. In 2013, the Ministry of Education announced that the incoming 6" graders in
2014 would be coed. As before, the composition of admitted cohorts were preserved so that those who were admitted
into the single-sex regime remained in single-sex cohorts even after the policy was abandoned. By 2014, the 6™ grade
cohort was coed while all the older grades were single-sex.
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take in half of the students who would have attended to pair, pilot schools had to be close to another
pilot school of similar size.!” To demonstrate that the selection of pilot schools followed the stated
MOE criteria, Figure 1 plots the likelihood of being a pilot school for different groups of schools
by distance to the nearest government school. As shown in Figure 1, only traditional government
schools were chosen for the pilot. Among traditional government schools, only those of below
average selectivity were chosen for the pilot, and among the non-selective traditional government
schools the likelithood of being a pilot is strongly associated with being close to another
government school. In fact, among non-selective traditional government schools, over 40 percent
of those that were within one kilometer of another government school were chosen as pilot sites,
and none more than 2.5 kilometers from a government school was chosen. In a regression, school
type, school selectivity, and distance “explains” over half of the variation in pilot school status.?’
In sum, pilot school status was involuntary. Because the MOE selected pilot schools based on
known criteria, one can be confident that pilot schools were not cherry picked or chosen based on
a trajectory of improving or worsening outcomes. However, to assuage any lingering concerns, |
show that pilot schools did not exhibit any differential pre-trending in outcomes in Section I'V.
Table 1 presents summary statistics for boys and girls at the pilot schools before and after
the transition. As expected, boys and girls who attended pilot schools prior to transition had weaker
incoming preparedness than the average student. Specifically, boys and girls at pilot schools pre-
transition scored 0.12 and 0.59 standard deviations lower on the SEA than the average male and
female, respectively. Interestingly, after the transition, there is evidence of negative selection to

all-boys schools and positive selection to all-girls schools. Boys at all-boys pilot schools after the

19 To show that this is consistent with the actual pilot schools chosen by the MOE, I obtained address data for each
secondary school in Trinidad and Tobago, geocoded each address, and computed the shortest distance (as the crow
flies) between each secondary school and the closes government school. I then merged this data in with the average
incoming SEA scores of student assigned to each school. Addresses were obtained from a variety of sources:
contacting individual schools for address data, websites for individual schools, and official databases with school
information. Addresses were geocoded using the reported longitude and latitudes from google maps. In a few cases
street addresses could not be geocoded so that area centroids and street mid points were used instead. Accordingly,
there may be some small errors in distance calculations.

20 Even though school type, school selectivity, and distance can explain much of the variation in Pilot school status
one may wonder why some were chosen and other were not. One reason is that the distance calculation used are based
on ass the crow flies. The MOE would have used distance measures based on travel time. This would introduce some
measurement error that would reduce the explained variation. A second reason is that some schools that were close to
a government school and were non-selective were a different size from the closest school — making the transition less
feasible. Third, some schools are clustered such that at times three schools are closer to each other but only two schools
(one pair) could be chosen for the pilot. Finally, because the MOE wished to have pilot schools in different areas
where several schools are clustered closer to each other only two (one pair) would be chosen for the pilot.
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transition scored 0.123 standard deviations lower than boys at the same schools prior to the
transition. In contrast, after the transition, incoming SEA scores increased by 0.156 standard
deviations among girls at pilot all-girls schools. The patterns show evidence of changing selection
within schools such that a comparison of mean outcomes before versus after the transition will be

biased. I discuss my approach to credibly identifying the single-sex schooling effect in Section III.

III.  Empirical Framework

The transition policy caused pilot schools (T=1) to go from coed in the pre period (Post=0)
to single-sex in the post period (Post=1). Comparison schools (T=0) remained coed in both periods.
I lay out an empirical framework that defines the parameter of interest, describes how it can be
identified in the current context, and discusses how it relates to existing estimates in the literature.

I model outcome Yijj of student i at school j as below.

[4] Y;j = (T; X Post)o + 6; + BX;; + m X Post + ¢;;

In [4], Tj is equal to 1 if the student attends a pilot school and zero otherwise, Post is equal to 1 in
the post transition period and zero otherwise, 8j, is a school fixed-effect, Xij is a matrix of student
level covariates, and &;j is a random error term. The parameter of interest, o, is the marginal effect
of attending a pilot school in the post transition period relative to the pre-transition period. This is
the effect of introducing single-sex education, net of student selection effects, and holding all
school inputs (e.g. teacher quality) fixed — i.e. the causal effect of single-sex education. This is the
policy-relevant parameter that captures the change in school effectiveness caused by the adoption
of single-sex instruction. As I explain below, existing studies that rely on cross-school comparisons
fail to identify to parameter of interest and may confound o with student and school factors.

The typical approach to uncovering ¢ has been to rely on variation across schools to
identify the effect of attending a single-sex school (with the hopes that this identifies the single-
sex schooling effect). A naive approach of this sort would rely on the across-school variation and
compare the outcomes of students at single-sex schools (T=1, Post=1) to those at coed schools
(T=0, Post=1). To see what this naive comparison identifies, consider the conditional expectation
of the difference in outcomes between observationally similar students who are in single-sex and
coed environme