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Abstract

This paper examines the impact of a merit-based school choice system on gender disparities
in schooling. In several countries, admission to secondary school is determined by students’
performance on a national entrance exam and their ranking of a set of preferred choices. This
admissions procedure may reinforce gender differences in academic performance for two main
reasons: 1) male and female students may have gender-based preferences which lead them to
choose different academic programs and schools of differing quality, and 2) male and female
students may have different probabilities of being admitted to their preferred choices or to
high performing schools. I use school choice data from Ghana’s secondary education system to
examine both of these issues. Estimates from a multinomial logit demand model suggest that
female students are less likely to select technical programs and have a stronger preference for
attending single-sex and public schools. However, demand for school quality and sensitivity
to proximity appear to be more strongly correlated with academic ability than with gender.
Finally, I find that female students are slightly less likely to be admitted to their first choice but
are equally as likely to be admitted to a high-performing school. JEL Codes: 121, J16, J24.

*I thank Harriet Somuah and SISCO Ghana, Kwame Agyapong Apiadu-Agyen, Ghana Education Service, the
Computerised School Selection and Placement System Unit, Regina Dzodzomenyo and the West African Examinations
Council for providing background information and data. I am also grateful to Nii A. Addy, David Card, Bryan
Graham, Ronald Lee, David Levine, Edward Miguel, and Kenneth Train for extremely helpful discussions and to
seminar participants at the 2009 Pacific Conference on Development Economics, UC Berkeley Development Lunch,
4th WAAD Conference, and APHRC/IUSSP Seminar on Gender and Empowerment.



1 Introduction

Despite recent improvements in gender equality in education, female students still lag behind their
male peers in school attendance and achievement in many low-income countries. Enrollment dif-
ferences tend to increase at higher levels of schooling. In Ghana, for example, females constitute
48 percent of the student population in primary school but only 42 percent by senior secondary.
Performance differences also increase with school attainment, particularly in the fields of science
and mathematics. In 2004, 76.8 percent of male students and 72.4 percent of female students passed
mathematics in the Basic Education Certification Exam (BECE) at the end of junior high school.
However, 29 percent of male students and only 17 percent of female students passed mathematics
when this same cohort of students took the Senior Secondary Certification Exam (SSCE) at the
end of senior high school. (MOESS, 2008)

This paper considers the secondary school admissions process as a possible explanation for the
increase in gender disparities. A vast majority of students transfer to a new school at the end
of junior high school, through a merit-based system in which senior high school assignment is
determined by a combination of students’ choices as well as their performance on the BECE. Thus,
students have differing (non-random) probabilities of being admitted to their first choice school.
Given these conditions, T ask two central questions: 1) Do female students make less favorable
choices? and 2) Are female students less likely to be admitted to a “good” school?!

I find that females have distinctive preferences for school characteristics and programs of study
- they are less likely to select technical programs and have a higher valuation of public and single-
sex schools than their male peers. However, academic ability plays a larger role than gender in
explaining preferences for school quality and proximity - higher performing students of both sexes
have a higher valuation of school quality and a weaker aversion to distance than lower performing
students. Finally, female students are slightly less likely than males to be admitted to their first
choice program but are admitted to schools with the same average quality of peers (as measured
by the average BECE scores of incoming students). Altogether, these findings suggest that school
choice and admission outcomes have limited implications for gender equality in secondary school.

The remainder of the paper is structured as follows: Section (2) reviews related literature and
Section (3) provides some background information on secondary school admission in Ghana. Sections
(4) and (5) describe the data and methodology. Section (6) presents the empirical results and the

final section (7) concludes with a discussion of the main implications.

!Both objective and subjective valuations of school quality could be important. Objectively, if female students are
less likely to be admitted to high performing schools, then they may receive a lower quality of education. However,
students’ subjective valuation of schools could also meaningful if students are likely to be motivated by being able to
attend a school that they like. In essence, it could be equally as important to attend a first-choice school as a high
performing one.



2 Literature Review

2.1 Gender and School Choice

Parents are usually the primary agents responsible for school choice. They may have different
preferences for their sons’ and daughters’ education which they express through their choice of
schools. These preferences may be consistent with human capital investment theory if differences
in traditional occupations of men and women imply that certain types of education have differing
returns for boys and girls.? Alternatively, choices may simply stem from sociological concepts of
male and female identity and have little relation to education costs or expected returns (Akerlof
and Kranton [2000] provide a theoretical foundation for this possibility).

In addition to parental influences, peer effects may be important to consider. Several studies have
examined the impact of gender composition on students’ academic performance (notably, Hoxby
[2000] and Lavy and Schlosser [2008]), but there is less evidence on career choices. Using exogenous
variation in the share of girls in a classroom, Schneeweis and Zweimiller (2009) find that exposure
to a more female peer group decreases the likelihood that girls pursue a female-dominated academic
track and increases their demand for technical education. In contrast, Bettinger and Long (2005)
find that instructors’ gender has mixed effects on students’ course selection and choice of major.

In situations in which admission is restricted, students’ program enrollment or school attendance
may not reflect their preferences. An alternative approach is therefore to examine students’ desired
choices. Hastings, Kane and Staiger (2006, 2008) estimate parental preferences using data from a
school choice program in the Charlotte-Mecklenburg Public School District in North Carolina. They
find differences by socio-economic status (2008) as well as by race and gender (2006). However,
students were not required to submit choices for subject-based academic tracks which is a central
channel through which gender stereotyping may reinforce differences in academic achievement in
secondary schools. Additionally, the school assignment mechanism may have provided incentives
for parents to misrepresent their true preferences.?

One final limitation of existing studies of gender-based preferences is their tendency to view
male and female students as two homogeneous groups, overlooking variation within gender groups.
In particular, male and female students of similar academic ability or socio-economic status may
have preferences which are more similar to one another than to those of other students of the same

gender.

2.2 Influence of School Environment

The effect of school quality on student outcomes has been extensively documented. A set of recent
studies using regression-discontinuity designs provide compelling evidence that attending a higher-

performing school has a positive effect on student outcomes - Clark (2007), Pop-Eleches and Urquiola

*Munshi and Rosenzweig (2006) use this framework to explain differences in the take-up of English education in
Bombay.

3See Abdulkadiroglu, Pathak, Roth and Sénmez (2006) and Pathak and Sonmez (2008) for comprehensive discus-
sions of strategic behavior under the Boston mechanism.



(2008), and Jackson (2009) examine returns to school quality in the UK, Romania, and Trinidad and
Tobago. All three settings have admissions procedures which are quite similar to the one in Ghana.
Additionally, Lai, Sadoulet and de Janvry (2009) find that parents’ selection errors lowered the
quality of schools attended and worsened academic outcomes for middle-school children in Beijing,
establishing a causal link between school choice and student outcomes.

At the same time, there is a growing body of literature on school and neighborhood choice
which suggests that girls may respond differently than boys to changes in their environments. Kling
and Liebman (2005) conclude that random assignment to a lower-poverty neighborhood though
the Moving to Opportunity program improved outcomes for girls but worsened outcomes for boys.
Similarly, Anderson (2008) finds that early childhood programs had long-term effects for girls but not
boys and Hastings, Kane and Staiger (2006) find significant improvements in academic performance
for female students who were able to transfer to their first-choice school as a result of winning an
assignment lottery but not for males.

Altogether, these findings suggest that academic setting (and particularly the ability to study
in a school of one’s choice) may have a greater influence on the performance of female students
than males. Combined with potential differences in preferences and admission prospects, therefore,
merit-based school choice programs may provide an understudied explanation for the increasing gap

between male and female performance in secondary school.

2.3 Contribution

This paper expands on existing literature in three main ways: 1) I examine program choice as well
as demand for non-academic school characteristics, 2) I highlight heterogeneity by academic ability,
and 3) T analyze both preferences and admission outcomes, using data generated by an assignment

mechanism which encourages participants to provide a truthful ranking of choices.

3 Institutional Background

Ghana’s public education system provides an ideal setting for this study. Pre-tertiary education
in Ghana consists of six years of primary school, three years of Junior High School (JHS) and
four years of Senior High School (SHS).* This paper focuses on the transition from JHS to SHS.
Admission of JHS students into SHS is based on students’ ranking of their top six program choices
and their performance on the Basic Education Certificate Exam (BECE) which is a national exam
administered by the West African Examinations Council (WAEC). There are over 9,000 JHSs in
the country but only 700 SHSs with half the capacity of the JHSs, so spaces in senior high school
are severely limited.

Over, 300,000 students sit the BECE exam each year. 60 percent of candidates receive a passing

grade in the exam and less than half of all candidates move on to SHS. ® In 2007 for example,

*Ghana adopted a 6-3-3 schooling system in 1987 after abandoning its pre-existent 6-4-5-2 system. In 2008, the
government introduced the current 6-3-4 system with an additional year of senior high school.
5Students who pass the BECE may still be ineligible for secondary school placement. The passing grade is based



320,247 students sat the BECE exam, 196,240 passed, 167,279 were placed in a school, and only
153,402 were enrolled in Form One of SHS the following school year. Part of this attrition is due
to the rigid qualification requirements for admission to senior high school and part is due to the
increased school fees which prevent even some of the admitted students from attending. Thus, JHS
is the end of formal education for many Ghanaian students and only a select group advances to
SHS.

Nounetheless, virtually all BECE candidates submit a ranked list of six secondary school choices.
Each choice consists of a school and an academic program within that school.® Secondary school
admission is centrally coordinated through a Computerised School Selection and Placement System
(CSSPS). (Figure 1 outlines the system) The CSSPS uses a deferred-acceptance algorithm for school
placement (Gale and Shapley, 1962). Under this algorithm, students are placed in schools according
to their preferences and priority is determined strictly by academic merit as follows:

Step 1: Each student proposes to his or her first choice school. Each school tentatively assigns its
seats to proposers one at a time in order of students’ academic performance (measured by aggregate
BECE scores). Each school rejects any remaining proposers once all of its seats are tentatively
assigned.

In general, at

Step k: Fach student who was rejected in a previous round proposes to his or her kth choice
school. Each school compares the set of students it has been holding with the set of new pro-
posers. It tentatively assigns its seats to these students one at a time in order of students’ academic
performance and rejects remaining proposers once all of its seats are tentatively assigned.

The algorithm terminates when no spaces remain. Each student is then assigned to his or her
final tentative assignment.

Unlike the Boston mechanism, this system does not provide incentives for students to misrepre-
sent their rank ordering of submitted choices, which means that one can safely infer their preferences
from their list of ranked choices. The fact that students are only allowed to submit a limited number
of choices means that they may still be selective about the set of six schools that they choose to
apply to; however, the optimal strategy is to report a truthful preference ordering over the list of
six submitted choices. Thus, we cannot infer that the six selected choices are preferred to all other
options, but we can infer that the first choice school is preferred to the remaining five choices. (See

Appendix for a more detailed discussion of strategic behavior in the CSSPS context)

on the student’s aggregate score in their six best subjects. However, placement eligibility is based on the student’s
performance in the four core subjects (Mathematics, English Language, Integrated Science and Social Studies) and
in their two best remaining subjects.

9Secondary education is divided into two tracks - i) Senior High Schools follow an academic curriculum geared
towards admission to university; and ii) Technical and Vocational Institutes provide more practical training and a
track to a polytechnical degree. Most students exclusively apply to SHSs. Academic programs include Agriculture,
Business, General Arts, General Science, Home Economics, Technical and Visual Arts. All students take the same
four core subjects in SHS but their programs determine their choice of electives. Students can also state a preference
for accommodation in boarding facilities.



4 Data

I use two main types of data in this study: 1) CSSPS administrative data on student background
characteristics, BECE scores, choices, and placement outcomes, and 2) supplementary data on school
characteristics, including a standardized measure of schools’ academic performance. The sample
covers the universe of 340,823 students who applied to senior secondary school in 2008. There are
no default school assignments, so students are not guaranteed admission to any particular school
if they leave their form blank or if they are not admitted to any of their listed choices. Thus, the
consequences of school choice are salient and participation rates are high - 95 percent of students

submitted a complete list of all six choices.”

4.1 Student Information

School selection forms collect information on each candidate’s date of birth, sex and disabilities as
well as the name, location, and deprivation score of the junior high school they attended.® The
CSSPS data set also contains each student’s ranked list of school and program choices. Finally, I
observe the aggregate BECE score (a single number out of 600) for students admitted to a senior
secondary school as well as the name and location of the school. (Table 2 presents descriptive
statistics)

Forty-five percent of BECE candidates are female. At a first glance, there are some striking
gender differences (Figures 2 and 3). Female students are less likely to pass the BECE and less
likely to be placed in a school. They are also less likely to be placed in their first choice school
(which could suggest that they have less realistic expectations about their exam performance or
are less likely to take their admission probabilities into account when selecting schools). However,
the distribution of BECE scores for the set of students who were admitted to secondary school is
remarkably similar for boys and girls. Thus, any gender disparities in outcomes of admitted students

cannot be attributed to differences their initial average performance.

4.2 School Characteristics

I combine the CSSPS student data with supplementary information on school characteristics. The
Ministry of Education maintains a register of JHSs and SHSs which is updated each year to provide
information on each school’s location, JHS deprivation scores and to indicate whether a school
is public or private, single sex or coeducational. The SHS register also provides information on
whether schools are day or boarding, technical or academic, and lists the types of programs offered

and number of vacancies in each program. (Table 3)

"This is a remarkably high participation rate compared to school choice programs in the US. For example, less than
50 percent of students in Boston Public Schools listed the full number of available choices in Abdulkadiroglu, Pathak,
Roth and Sonmez’s (2006) study and 40 to 60 percent did in Charlotte-Mecklenburg Public Schools (Hastings, Kane
and Staiger, 2008).

8Schools are assessed on their availability of resources and assigned a deprivation score ranging from 0 (non-
deprived) to 9 (highly deprived). These scores are used to scale up test-scores for students from low-resource schools
in an effort to compensate them for any test-taking disadvantages resulting from attending a deprived school.



Finally, I obtained school-level distributions of grades in the Secondary School Certificate Ex-
amination (SSCE) for each of the four core subjects (English, Mathematics, Social Studies and
Integrated Science). The SSCE is taken at the end of secondary school and used for admission
to university. It is also centrally administered by WAEC so exam scores are therefore comparable
across schools. Students must receive a grade of A to F in each of the four core subjects in order
to pass the exam. I use the average percentage of students receiving a grade of A to C in each
subject as an index of academic performance. There is substantial variation in school quality with
some schools having a close to a 100 percent pass rate and others producing not a single successful

candidate. (Figure 6)

5 Econometric Model of Demand for Schools

5.1 Discrete Choice Specification

I estimate a discrete choice demand model using students’ rankings of their top program choices
to examine the extent to which preferences vary according to observable student characteristics
(primarily gender and academic ability). To begin, I assume that each individual i’s expected utility
(U) from attending a given school s is a linear function of student-specific school characteristics
(Xis):?

is = BXis + vis

Each student i selects a first choice school s from the set of all available schools (5), such that:

1 foUzs >Up VteS
Yis =
0 otherwise
Thus, a student lists a school as his or her first choice if the student expects to derive greater
satisfaction from attending this school than from attending any other school. If we assume that
the error term v;s is independently and identically distributed (i.i.d.) extreme value, then the

probability that student ¢ chooses school s as a first choice can be written as:

Pi(S)ZPT(UZ's>UZ'tVtES) (1)
Xvs/g
- %= (2)
ZteS eXith
This yields the log-likelihood function:

i Z , Xisf )
Yisth<S— . 3 3

1=1 s=1 Zt s¢€ Xl

9Here the subscript “is” indicates that these characteristics result from an interaction between school attributes
and student characteristics. For example, proximity to a given school varies across students.



5.1.1 Ranked Ordering

We can generalize this basic discrete choice model to the case of choosing a set of six schools, such

that the probability that individual ¢ chooses schools (sl, 52,83 5% s5, 36) can be written as:

P (51,52, 53,54,55,56) = Pr{(Uis1 > UitVtES}) N (Ui52 > UitVtESE) Nn...N (UZ'SG > UiNtESf)}
(4)

6 eXisCB
B /CHle(ﬁ | 1, 0) dj .

Where each subsequent choice set excludes the previously chosen school. This yields the log-

likelihood function:

N St §2 g3 g4 g5 g6

LL(X,1,0) =D ) Y333 wlwitdvivinviin (P (s,t,u,v,w, 2)) (6)

i=1 s=1 t=1 u=1v=1w=1 z=1

This expanded specification provides a more efficient estimate of preferences as I am able to use
information from five separate choices (each ranking decision creates a pseudo-observation of a

student’s preferences).

5.1.2 Strategic Behavior

Because students may be strategic in their choice of what set of schools to apply to, their preferences
are only reliably revealed over the set of six submitted choices. I therefore restrict the choice set for
each student to the list of six choices and estimate the probability that they pick their first choice
from the initial set of six schools, that they pick their second choice from the set of remaining five,

, and their fifth choice from the last remaining two. Focus on this subset of six choices still
yields a valid estimate due to the independence from irrelevant alternatives (ITA) property of the

multinomial logit. (See Train, 2007 as a reference.)

5.2 Geographic Location

Unlike in contexts with residence-based assignment, there is little reason to be concerned about
the potential endogeneity of school distance. We might wrongly estimate the importance of school
proximity if students were already geographically sorted according to their preferences. For example,
if parents with a strong value for academic performance had moved to live next to high performing
schools then we would underestimate their true willingness to trade off distance for school quality.
However, school priority is not determined by residence in Ghana so selective sorting is less likely
to be a factor than in the US and there is substantial variation in the location of high quality JHS
and SHS schools. Moreover, 65 percent of students attend a boarding school for senior high so they

do not live at home.



I do not have geographic information on students’ residences or the specific locations of schools
so I use the distance between the district of a student’s junior high school and district of senior
high schools as a measure of distance. I also experiment with using dummy indicators for whether
a school is in the same region or district as a student’s junior high school. (There are 170 districts

and 10 regions in Ghana.)

5.3 School Quality

I do not include any indicators of academic performance in my baseline specification because these
could be endogenous. For example, if high performing students have historically picked certain
types of schools, then the average performance of students in these schools could be high as a result
of this positive selection. Any observed correlation between students’ ability and the academic
performance of schools they select could merely reflect historical preferences instead of a demand
for academic quality. To address this inference problem, I use a reputation measure rather than
an index of academic performance. In particular, I include an indicator for schools that were
created before Ghana’s independence in 1957. These 34 schools have a historical prestige similar
to that of Ivy-League institutions in the US. They have superior academic performance and higher
selectivity (as indicated by a higher average BECE score for admitted students). They also have
better resources according to a categorization system introduced by the Ministry of Education in
2009 which divided public senior high schools into four categories based on their “available facilities”.
59 percent of the pre-independence schools were placed in the first category compared to only 10

percent of the remaining schools. (Table 1)

Table 1: School Age and School Quality

School Age

School Quality Pre-Independence Post-Independence All
Available Facilities

Category A 20 45 65

Category B 1 61 72

Category C 2 176 178

Category C 1 177 178
Academic Performance

SSCE Index (%)* 65.80 31.74 34.66
Selectivity

Average BECE score? 362.87 273.26 280.67

Total 34 459 493

Note: “Average percentage of SSCE candidates who scored between A and C in the each of the four core
subjects.® Average BECE score of students admitted to the school in 2007.



6 Results

To examine heterogeneity in preferences, I split the sample by gender and academic ability (see
Table 4 for summary statistics). I define students of “higher ability” as those who perform well
enough on the BECE exam to be admitted to a secondary school program and students of “lower
ability” as those who do not. Table 5 and 6 report estimates from the 2008 sample. I estimate the
demand for school characteristics and program choice separately and cluster standard errors at the

junior high school level.

6.1 Demand for School Quality

There are no significant gender differences in demand for high quality schools. However, higher
ability students of both sexes have a stronger preference for attending one of the pre-independence

schools.

6.2 Demand for Non-Academic Factors

Female students prefer public schools to private ones but males have the opposite preferences. Males
also have a preference for attending technical institutes, but high ability females have a significant
distaste for technical training. Higher ability students are more likely to apply to single sex schools
than mixed ones and female students have a stronger preference for single sex schools than male
students do on average. All students prefer to choose schools with boarding facilities but higher
ability students have a particularly strong valuation of boarding accommodation. Higher ability
students have a weaker aversion to distance and so appear to be more willing to travel in order to
attend a high quality school. On the whole, male students have a lower demand for proximity than
female students do. Finally, all students prefer schools with a larger variety of program offerings

and male students have a stronger preference for attending large schools.

6.3 Program Choice

The most notable differences in program choice are that male students prefer Technical and Visual
Arts programs more than female students do, while females have a stronger preference for Home
Economics particularly if they are of lower ability. Academic ability (rather than gender) appears
to be the more important factor behind preferences for Business and General Science programs.
On the whole therefore, gender and academic ability both appear to have strong influences on
program choice. This may have significant implications for labor market outcomes if programs
are linked to future occupations. At the very least, program choice affects the options of courses
available to students in university because students must again apply to specific programs and these

require that they have taken a particular set of courses in senior high school.

10



6.4 Admission Outcomes

The share of female classmates increases for female students admitted to senior high school (Figures
7 and 8). Thus, there is no compelling evidence of changes in gender composition as an explanation

for worsened performance.

7 Robustness Checks

7.1 Academic Quality

As explained earlier, I do not include any purely academic variables in my baseline specification
due to potential endogeneity problems. However, I examine differences in the average standardized
score between a student’s first choice and the JHS they attended as a descriptive exercise (with the
caveat that test scores are left-censored because I do not observe scores for students who did not
perform well enough to be placed in a school). I also construct some value-added measures of school
quality by comparing the average quality of incoming students to their SSCE performance. This

provides additional suggestive evidence that students have a high demand for academic quality.

7.2 School Distance

As an alternative distance measure, I use dummy variables to indicate whether a school in the
same region or district a student’s junior high school. This is because ethnic differences may create
stronger preferences for attending a school within the same region even if it is a further distance

away.

8 Conclusions

Altogether, this study suggests that there is substantial heterogeneity in student demand for school-
ing. Lower ability students appear to have an insignificant or negative valuation of school quality and
a weaker preference for attending highly selective schools. Female students have particularly strong
preferences for single sex schools which could justify the increased establishment of girls’ schools
(particularly ones with boarding facilities), given that currently less than 4 percent of schools are
reserved for female students exclusively. Finally, there is some evidence of gender-based selection
into program tracks which may lead to differences in future academic opportunities and later career
choices.

The implications of these findings for gender equality in the long-run are unclear. Given that
less than 15 percent of jobs are concentrated in the formal private sector and civil service, practical
training arguably provides a more useful foundation for future income-generation than a purely
academic education does. Male students who are more likely to pursue practical training by selecting
applied programs (such as the Technical Track or Agriculture) or by choosing to attend technical

or vocational institutes may therefore be better positioned for labor market entry. However, there

11



is limited evidence on the effectiveness of technical training and an academic education may still
yield higher returns for workers even in the informal sector.

Differences in school environments may be a more relevant factor for performance disparities.
Male students’ lesser aversion to attending coeducational schools means that their demands more
closely match the realities of school supply. Many of the pre-independence schools were single-sex
and boarding; however, the more recent waves of public school expansion have favored the construc-
tion of coeducational day schools. One possible interpretation of this study is therefore that female
students are less able to satisfy their preferences given the set of available institutions and have
less favorable outcomes as a result. Nonetheless, additional research is needed to establish a more

definitive link between gender-based preferences and differences in future academic performance.
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Figure 1: Timeline for School Selection and Placement in Ghana (2005-2008)
October: West Africa Exam Council (WAEC)

— Registers BECE students and collects students’ lists of program choices

— Provides CSSPS Secretariat with data on student backgrounds and choices
January: Ministry of Education supplies CSSPS Secretariat with

— register of all JHSs

— register of all SHSs (with numbers of program vacancies)

April: Students take the BECE exams

July /August: WAEC sends scores to CSSPS Secretariat which then

— Assigns each student an aggregate score based on performance in 4 core and 2 best
subjects

— Places qualified students in schools according to ranked choices, with priority determined
by aggregate BECE scores

A few weeks after CSSPS Secretariat receives BECE results:

— Placement results released and displayed in junior and senior high schools or retrieved
by text messaging candidate IDs to the CSSPS Secretariat

September: Schools reopen

— Students have 30 days to enroll at placement schools

— SHSs requested to report any unfilled places so that new students can be placed in
remaining vacancies
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Table 2: CSSPS Summary Statistics (2005-2008)

2005 2006 2007 2008
Student Characteristics
Age® 17.0136 17.1003 17.1678 17.1330
(Standard deviation) (1.8557)  (1.8309)  (1.9132)  (1.8562)
Male 0.5540 0.5480 0.5462 0.5490
Disability 0.0034 0.0002 0.0000 0.0006
Student Choices
Listed maximum number of choices 0.9834 0.9879 0.9991 0.9480
Listed senior high schools only 0.8337 0.8540 0.8264 0.7493
Listed same program for all choices 0.2176 0.2255 0.1853 0.0953
Listed same school for all choices 0.0353 0.0137 0.0073 0.0006
School Placement
Placed in a school 0.5549 0.3818 0.5197 0.4722
(Total number) (162,077) (118,336) (167,279) (160,936)
Placed in a school chosen by the student 0.4371 0.3589 0.4338 0.4543
Choice for which student listed placement school® 2.1470 1.9002 2.4305 2.9505
Placed in first choice 0.1363 0.1468 0.1181 0.1057
Placed in second choice 0.1002 0.1011 0.1103 0.0954
Placed in third choice 0.2006 0.1110 0.1060 0.0880
Placed in fourth choice 0.0994 0.0925
Placed in fifth choice 0.0264
Placed in sixth choice 0.0463
Placed in JHS district 0.2285 0.1586 0.2043 0.1746
Placed in JHS region 0.4225 0.2928 0.3974 0.3572
Placed in boarding school 0.3125 0.2684 0.3490 0.3103
Observations 292,070 309,911 321,891 340,823

Notes: “Mean age with standard deviation reported below in brackets. Observations with date of birth before 1900
or after 2000 are dropped (N = 287,207 (2005), 309,840 (2006), 321,811 (2007) 340,173 (2008)). *For students
placed in one of their chosen schools only (N = 127,665 (2005), 111,232 (2006), 139,629 (2007), 154,845 (2008)).
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Figure 2: Distribution of BECE Scores for Admitted Students
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Figure 3: Admission Outcomes for Admitted Students
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Note: Students who are not admitted to one of their chosen schools receive an administrative placement and are assigned to

the closest school with vacancies in one of the student’s selected program tracks.
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Figure 5: Average BECE score in Incoming SHS Cohort
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Figure 6: Variation in SSCE Performance
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Table 3: SHS Summary Statistics (2005-2008)
2005 2006 2007 2008

Vacancies reported
Vacancies per programme® 69.7914  68.3958  78.7437  66.4281
Vacancies per school 304.3920 300.5553 373.4186 315.3660
Programs per school 4.3347 4.3174 4.7894 4.8535
Total number of vacancies 160,590 159,157 204,340 176,566
School characteristics

Public 95.88 91.09 89.32 88.00
Mixed 91.64 90.96 91.14 87.48
Males only 1.70 1.68 1.56 1.40
Females only 3.65 3.83 3.84 3.68
Programme type’
Agriculture 14.26 14.25 14.22 13.74
Business 17.13 17.42 18.08 18.50
General Arts 21.39 21.40 21.37 21.83
General Science 11.53 11.59 11.45 11.42
Home Economics 17.50 17.32 17.11 16.81
Technical 6.57 6.55 6.45 6.24
Visual Arts 11.62 11.46 11.32 11.46
Observations 2,357 2,379 2,630 2,716

Notes: Unit of observation is a specific program within a school (e.g. Agriculture in Accra Academy). “Some
observations are excluded due to missing values: N = 2,301 (2005), 2,327 (2006), 2,595 (2007), 2,658 (2008). *Some
observations are excluded due to missing values: N= 2,160 (2005), 2,182 (2006) 2,279 (2007), 2,373 (2008).
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Table 4: Discrete Choice Model: Summary Statistics (2008)

Male

Female

Admitted Not Admitted Admitted Not Admitted

Student characteristics
Background information

Age 16.90 17.85 16.32 17.20
Disability 0.04 0.06 0.06 0.05
Attended a public JHS 76.41 91.65 71.59 90.00
Attended a JHS that was not deprived 89.86 86.16 91.29 87.68
BECE score 291.22 290.89
Choice behavior
Listed maximum number of choices 94.51 94.98 94.26 95.51
Listed SHSs only 73.20 57.71 91.13 88.48
Same program type for all choices 10.74 5.53 15.22 8.85
Same school for all choices 0.04 0.08 0.04 0.05
Characteristics of first choice program and school
Academic performance
SSCE Index 54.18 37.47 53.15 37.42
Average BECE score of admits (2007) 435.28 360.24 403.21 347.31
Pre-Independence 25.53 8.51 24.00 8.51
Other school characteristics
Public 100 100 99.98 99.90
Mixed sex 90.23 97.91 74.56 92.73
Males only 9.19 1.67 0.06 0.12
Females only 0.00 0.00 24.60 6.02
Technical or Vocational Institute 0.00 0.00 0.00 0.00
Has boarding facilities 86.85 71.00 87.55 73.00
Located in student’s JHS district 36.24 48.62 34.65 50.70
Located in student’s JHS region 75.00 86.44 70.38 86.43
Distance from student’s JHS district 0.4938 0.3443 0.4969 0.3211
Number of programs offered 5.0424 4.9647 5.2141 4.9961
Number of vacancies 438.41 410.32 410.70 398.97
Program choice
General Arts 36.26 35.22 47.24 35.01
Admissions Outcomes
Placed in one of six choices 92.07 88.80
Placed in first choice school 24.01 19.09
Placed in JHS district 38.19 35.39
Placed in JHS region 77.44 72.61
Placed in boarding school 65.68 65.85
Number of students 90,358 86,385 64,596 83,251
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Table 5: Discrete Choice Model (School Characteristics)

Male Female
Higher Ability Lower Ability Higher Ability Lower Ability

School Quality

Pre-Independence 1.0763 0.6783 1.0679 0.6418
(0.0275) (0.0258) (0.0260) (0.0247)
Other school characteristics
Public -1.1289 -0.7255 0.4319 0.3557
(0.3047) (0.2422) (0.0953) (0.0628)
Males only 0.8959 0.2740
(0.0292) (0.0409)
Females only 2.4524 1.5659
(0.0250) (0.0271)
Technical or Vocational Institute 0.5873 0.6195 -0.3665 0.0671
(0.0322) (0.0267) (0.0919) (0.0491)
Has boarding facilities 0.6823 0.4260 0.6596 0.4281
(0.0100) (0.0092) (0.0123) (0.0098)
Distance from student’s JHS -0.0988 -0.3336 -0.1786 -0.4351
(0.0139) (0.0166) (0.0172) (0.0183)
Number of vacancies (2007) 0.0010 0.0011 0.0002 0.0007
(0.0000) (0.0000) (0.0001) (0.0000)
Number of programs offered 0.0723 0.0758 0.1769 0.1159
(0.0040) (0.0035) (0.0054) (0.0043)
Log-likelihood -553733.55 -568076.63 -378164.66 -526374.38
Number of students 93,734 93,367 67,202 86,520
Number of observations 1,803,727 1,791,725 1,293,080 1,665,317

Notes: Standard errors clustered at JHS, reported in parentheses. All estimates are significant at the 0.1% level
except for those in italics. Dependent variable is a dummy variable indicating which program the student ranked
highest out of the set of remaining choices. Explanatory variables are characteristics of programs in the student’s

choice set.
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Table 6: Discrete Choice Model (Program Choice)

Male Female
Higher Ability Lower Ability Higher Ability Lower Ability

Program type

Agriculture -0.0914 -0.0950 -0.1265 -0.1293
(0.0097) (0.0097) (0.0149) (0.0122)
Business 0.1206 0.0678 0.0900 0.0467
(0.0079) (0.0091) (0.0101) (0.0100)
General Science 0.4321 0.2920 0.4311 0.2943
(0.0122) (0.0150) (0.0173) (0.0199)
Home Economics -0.2541 -0.1692 0.0248 0.0238
(0.0189) (0.0155) (0.0103) (0.0083)
Technical -0.0273 -0.0962 -0.3368 -0.2848
(0.0142) (0.0125) (0.0522) (0.0298)
Visual Arts 0.0711 0.0801 0.0029 -0.0316
(0.0119) (0.0117) (0.0162) (0.0139)
Log-likelihood -579208.01 -559883.41 -424454.26 -543653.85
Number of students 90,358 86,385 64,596 83,251
Number of observations 1,761,184 1,694,860 1,289,764 1,649,148

Notes: Sample restricted to students who only chose senior high schools. Omitted program is General Arts. Standard errors

reported in parentheses. All estimates are significant at the 0.1% level except for those in italics.
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Figure 7: Share of Male Students in JHS Peer Group
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Appendix

A.1: Strategic Behavior

Note that academic performance is the ultimate determinant of school assignment and no preferential
treatment is given to students for listing a school as a first choice. Thus, there is no penalty for
ranking schools in true preference order within the set of listed choices. This contrasts with the
Boston mechanism (formerly used by Boston public schools and several other school districts in the
United States) which assigns students based on their first choices in the same way but then keeps
these initial assignments for all subsequent rounds and does not allow higher priority students to
displace students already assigned to a school in a preceding round. There are clear incentives for
making a strategic first choice under the Boston mechanism which do not apply under the deferred-
acceptance algorithm. The CSSPS technical working committee produced a handbook outlining a set
of “Guidelines for Selection and Admission into Senior Secondary Schools and Technical/Vocational
Institutes” (MOESS, 2005). The publication highlights the issue of “Displacement of 1st choice
candidates and 2nd choice candidates as a matter of merit or better performance” and emphasizes
the notion that placement priority is based on “merit not choice”. (p.4)

The deferred-acceptance algorithm has several desirable properties when students are allowed
to rank all schools - it is student optimal, strategy proof and eliminates “justified envy”'? (Gale
and Shapley, 1962; and Abdulkadiroglu and Sonmez, 2003). The attractiveness of this mechanism
decreases only slightly when students are forced to make a constrained choice with an opportunity to
rank only a limited number of schools (Abdulkadiroglu, Pathak and Roth, forthcoming). However,
the CSSPS’s rationing of spaces and merit-based priority ordering may create incentives for students
to misrepresent their true preferences. Advantages to sophistication arise because students are only
allowed to list a limited number of choices and are not guaranteed a default placement (see Haeringer
and Klijn, 2009 for a detailed theoretical discussion of constrained school choice). Qualified students
who are not placed in any of their chosen schools are administratively placed in an available space
in their district or region wherever possible (with limited regard for stated preferences). Thus, there
may be low incentives for students to be strategic about the ranking of selected programs, but

certain students could still benefit from choosing their set of selected programs strategically.

0This requires that there should be no unmatched student-school pair (i, s) where student i prefers school s to
her final assignment and has higher priority than another student who is assigned to school s.
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