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Abstract

This grant was used to conduct a comprehensive data collection at the SHS and a subset of JHS
attended by 2,054 students who are part of a larger randomized study looking at the returns to
secondary schooling. Ateach of the schools, a total of six total survey instruments were administered,
including tests of math teachers’ knowledge. The goals of the study were to shed light on (1) the
landscape of delivery of secondary education in rural areas and (2) the sources of heterogeneity in
returns to schooling. The data collected overall paints a much more homogeneous picture of
secondary schooling than expected. Although we observe differences in the school infrastructure and
the characteristics of students (i.e. entering BECE scores and student behaviors) enrolling in schools
of varying selectivity, overall we find few differences in the management, motivation, and effort of
headmasters and math teachers across these schools. We furthermore observe a strong positive
effect of enrollment in schools of all types. These findings can be interpreted as heartening in several
ways. It appears that teachers and headmasters are exerting similar levels of effort and conducting
similar sets of practices across all types of schools. While we acknowledge that such practices can
be difficult to capture through surveys, we also find similar levels of performance on a teacher
mathematics test across all schools, which is harder to fabricate. Possibly owing to the limited
variation across schools in our sample, we do not find any clear relationship between student
performance and our measures of school management quality. While schooling matters for learning
across all types of schools, absolute levels of knowledge among SHS graduates remain low (Anamuah-
Mensah, 2011). This suggests that pedagogy rather than management may be the weak link in the
education production chain. The encouraging levels of motivation and management quality we
detected suggests that high schools in Ghana are fertile grounds for the successful implementation of
pedagogy reforms.

! pascaline Dupas is Associate Professor of Economics at Stanford University. Email: pdupas@stanford.edu. Jamie
Johnston is a PhD student in the Stanford Graduate School of Education. Email: jamiejohnston@stanford.edu. This
project was financed by the IGC and the Post-Primary Education Initiative of the Jameel Poverty Action Lab. We are
grateful to Jonathan Addie for coordinating and overseeing the data collection, to Ishita Ahmed and Odyssia Ng for
research assistance, and to IPA Ghana for hosting the study. All errors are our own.
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Introduction

Evidence suggests that despite completion of secondary schooling, students in Ghana are not gaining
basic skills important for their future success (Anamuah-Mensah, 2011), despite relatively large costs
for parents (in terms of fees) and for the government (in terms of teachers’ salaries primarily).
Relatively little information about how the resources invested in secondary education are managed
and their relationship to student outcomes currently exists. This is the case in most in low-income
countries, particularly at the secondary level (Banerjee et al, 2013; Glewwe et al.,, 2013; Kremer &
Holla, 2009).

The aim of this research study was to fill the gap in the literature by addressing the following research
questions: What is the quality of secondary education delivery in Ghana, and what are its
determinants? To this end, we conducted school and classroom visits, as well as administer surveys
and content knowledge tests to teachers, to build a detailed dataset on primarily rural junior and
senior high schools. We combine it with the results of an ongoing study estimating the returns to
secondary education among the rural poor in order to understand inequities across types of school
in how their resources are managed and translate into learning.

The data collected through class-level, school-level and teacher-level surveys help form a better
landscape of the management of secondary education in Ghana and its quality across two particular
dimensions: i) school-level management practices and ii) teacher-level factors.

A number of studies also point to the importance of school leaders for effective schooling, particularly
within disadvantaged contexts (Brewer, 1993; Hallinger & Heck, 1998; Waters, Marzano & McNulty,
2003; Grissom & Loeb, 1998). While relatively little is known about the school management practices
in Ghana, we conjecture that the competency of school administrators may be especially important
for the success of schools lacking in resources and typically serving poorer and/or lower performing
students. As part of our investigation, we address the following questions: What management
practices are utilized by school leadership and which practices are correlated with higher returns for
students?

A foundational claim in the general schooling literature is that teacher quality matters for student
learning (Sanders & Rivers, 1996; Rockoff, 2004; Rivkin, Hanushek and Kain, 2005; Nye,
Konstantopoulus & Hedges, 2004). As Banerjee et al. (2013) highlight, however, finding competent
teachers, particularly at the post-primary level, is likely to be more challenging in countries where
fewer individuals complete post-secondary, much less secondary education. To gain a better
understanding of teaching in Ghanaian schools, we address the following questions: How well
prepared are teachers to teach the required curriculum? What type of support and interactions do
teachers have with school administrators? What challenges do teachers face? What is teachers’ effort
level?

While policymakers currently must rely on anecdotal evidence to craft appropriate education
policies, this study contributes meaningfully to policy makers’ efforts to improve the educational
situation of disadvantaged students in Ghana and elsewhere. Indeed, the challenges facing Ghanaian
schools and students are not unique and are seen in across many other disadvantaged populations.



Background

In June 2013, the Ghana Ministry of Education held its National Education Sector Annual Review
(NESAR) under the theme of “Improving Teaching and Learning through Strengthening
Accountability at all Levels,” during which numerous challenges facing Ghana’s secondary education
sector were discussed. The challenges addressed included not just the lack of suitable learning
facilities and adequately trained teachers, but also called for improved management practices,
monitoring, and supervision on the part of school leaders, education officials, and members of the
community. These issues raised by policymakers and education stakeholders are not new ones. In
2011, a report commissioned by the Office of the President similarly raised concerns around poor
school management and supervision, as well as noted the deficiency in educational resources at both
the Junior High School (JHS) and Senior High School (SHS) levels (Anamuah-Mensah, 2011). The
report further attributed the troubling statistic that roughly 45 percent of students fail core subject
tests in English, Mathematics, and Integrated Science on the West African Senior School Certificate
Examination (WASSCE) to these deficits.

Both the 2011 report from the Office of the President and the GES policymakers at the 2013 NESAR
conference raised additional concerns that rural schools tend to be particularly hard hit by these
challenges. Evidence from IPA’s GSEP (Ghana Secondary Education Project), an ongoing randomized
evaluation examining the returns to secondary schooling for youth in rural areas, confirms this. In
2013, a GSEP survey asked several math problems to recent graduates from rural, SHSs, including
this one: “A clothing store owner buys a bail of 100 used shirts for 1,200 Ghana cedis. How much will
the store owner have to sell each shirt for in order to earn a profit of 600 cedis?” Despite having
access to a calculator and unlimited time, and despite the fact that almost all of them can correctly
divide 1,800 by 100 (when asked “how much is 1,800 divided by 100?”), only 20% of graduates were
able to provide the correct answer of 18 cedis. While this is more than an 50% increase in correct
answers compared to those obtained from JHS graduates (among whom the correct rates is only
12%), responses to this question and others testing students’ applied math skills suggest that
completing secondary schooling fails guarantee the acquisition of basic skills possibly important for
success in post-secondary education and in the labor market. What are the bottlenecks at the school
level?

The goal of this study was to fill the gap in knowledge regarding the management practices and
quality of teaching in rural SHS throughout the country. While the Ghana Education Service (GES)
collects information on the availability of resources and quality of educational infrastructure, there
are few, if any, studies that have collected data on the management practices carried out by school
leaders, such as how teacher presence and effort are monitored and incentivized. Likewise, little is
known about the quality of the teaching force, particularly when it comes to teacher content
knowledge.



Study Design

This study was built on a large randomized study called GSEP examining the returns to secondary
schooling in Ghana (Dupas, Duflo, Kremer, 2015). Since 2008, the scholarship study has followed
2,054 JHS graduates who had been admitted into a SHS but could not enroll due to financial
difficulties. Among them, 682 were randomly selected to receive a four-year scholarship (the
“treatment”) to cover all senior high school fees (as a day student - the scholarship did not cover
boarding fees). Follow-up data conducted as part of the GSEP study over the past 7 years shows that
the scholarship had a large impact on educational attainment. By 2015, 70% of the scholarship
winners had completed senior high school, compared to 41% of the non-winners. The effect was seen
throughout the distribution of initial performance - even students who had barely gained admission
(in the lowest quartile of the performance on the senior high school entrance exam, the BECE)
overwhelmingly took up the scholarship. Take-up of the scholarship was larger among those
admitted into category A or B schools (Figure 1 Panel A, though we note we have very few such
students in our sample (see Table A1 for details on the GSEP sample). 2 The effect of the scholarship
on secondary education completion rate was similar across school type (SHS or Sec Tech, see Figure
1 Panel B) and across regions (Figure 1 Panel C).

The GSEP study is keeping track of youths in the study sample in order to study how this gap in
educational attainment translates into gaps in later life outcomes. An in-depth, in-person follow-up
survey successfully administered to 97% of the sample in the Spring/Summer 2013, included a
module aimed at measuring impacts on cognitive skills. The module included reading comprehension
and math problems such as the profit problem mentioned in the introduction. Results from this
module, presented in Figure 2, show that scholarship recipients performed significantly better on the
test than those in the control group. Interestingly, we find large cognitive gains for all categories of
SHS, and surprisingly no greater impacts of attending a very selective school (category A), as shown
in Figure 2 Panel A. While again this result needs to be taken with caution given the small size of the
sample of students admitted to category A and B schools, this is consistent with recent findings from
Ajayi (2014), who shows, using a much larger sample of students and a regression discontinuity
approach, that students admitted to more selective schools demonstrate only marginal
improvements in exam performance.

Yet, we see some heterogeneity in learning by school type: the effect of getting a scholarship (the gap
in test score between treatment and control group) appears smaller in Sec Tech High Schools
compared to Senior High Schools (Figure 2, Panel B). This may be due to the fact that the composition
of majors followed are different across school types (admissions into ‘agriculture science’ and
‘technical skills’ tracks, which don’t offer elective math courses, are 15% and 13% respectively in Sec
Tech schools, compared to 9% and less than 1% in SHS).

2 SHSs are classified by the Ghanaian Ministry of Education (MoE) according to a non-disclosed set of criteria
ranging from categories A to D. Category A and B schools have the most competitive admissions policies, tend to
be more highly resourced and are located in urban areas. They also tend to have higher tuition and boarding fees.
Category C and D schools can be either regular SHS, or Technical SHSs.
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The impact of the scholarship program on cognitive skills also varies by region (Panel C). The most
striking regional differences are in the baseline levels however - control group youth, who all
completed JHS, perform much worse in Ashanti, Brong Ahafo and Central Region than in other
regions, and while accessing SHS improves learning everywhere, it does not appear to close the
regional gaps.

While the GSEP study is collecting detailed information from study participants, relatively little is
currently known about the schools in which scholarship recipients and non-recipients were admitted
to and (when applicable) enrolled in. We therefore conducted an extensive data collection at SHS
schools involved in the scholarship study, namely 172 SHS (scattered around 5 regions: Ashanti,
Brong Ahafo, Central, Easter and Western) that had admitted any treatment or control students at
the onset of the scholarship study (2008).

Given this sampling strategy, the set of SHSs we have data from is representative of a specific class of
SHSs—JHS that poor rural youth in Ghana apply to and SHS that they get admitted in as day students.
But as documented by Ajayi and Telli (2013) using a sample of enrolled SHS students, low-income
students apply to less selective schools. The data in Ajayi and Telli (2013) does not speak to whether
low-income students who ultimately are unable to enroll due to financial constraints (akin to those
in the GSEP sample) also apply to less selective schools, but it is likely the case. If so, then our GSEP-
based sample of SHS is skewed towards the less selective schools, and our analysis would understate
heterogeneity across schools. In an attempt to correct this, we added 8 provincial boarding schools
from the Greater Accra region for comparison purposes. It is worth keeping in mind that this still
does not make our SHS sample representative of the universe of SHSs.

Because we see important heterogeneity in the level of preparedness at the end of JHS across regions,
with additional funding from the JPAL Post-Primary Education Initiative, we were able to survey 162
Junior High Schools (JHS). Sampled JHSs were those where at least 5 students from the GSEP sample
had sat for the BECE, thus they are all from one of the five regions involved in the GSEP study. The
sample size broken down by region and school category is provided in Table 1.

The following survey instruments were administered: (1) a headmaster survey with each school’s
headmaster/mistress that collects information on the headmaster/mistress’s background, as well as
management practices carried out in the school. (2) A school survey completed by the
headmaster/mistress and/or the individuals designated by the headmaster/mistress (including
assistant headmasters/mistresses, record-keeping administrative staff, and school bursar’s) that
collects information about school resources and learning facilities, the composition of the student
body, and challenges regarding student performance and student and teacher absenteeism. (3) A
teacher survey completed with three randomly sampled core mathematics teachers that covers
teachers’ demographic background, credentials, and teaching practices. (4) A teacher mathematics
test (13 items, roughly 30 minutes) completed by the three randomly sampled core mathematics
teachers that tests teachers on their mathematics content knowledge as well as pedagogical content



knowledge.3 (5) An attendance survey completed with two class prefects per school that asks
students to report on number of classes and teacher absences in the previous week. (6) A PTA
chairperson survey that asks about PTA (Parent Teacher Association) involvement in each school,
including the financial and in-kind support provided.

Data collection activities began in June 2014 and were completed in March 2015. We intended to visit
all schools in the 2013-14 academic year; however due to unforeseen delays in the field, data were
collected in two rounds: 1) an initial data collection round in term 3 of the 2013-2014 academic year
and 2) a mop-up data collection round in term 2 of the 2014-2015 academic year.4 Note that we
originally planned to complete the mop-up data collection in term 1 of the 2014-15 academic year,
but due to a nationwide teacher strike, had to postpone to term 2.

At each of the schools, as mentioned above, up to six survey instruments were administered- Please
note that we were not able to collect surveys from all respondents at the 342 schools visited. In total,
532 SHS teachers were surveyed - on average, 2.95 per SHS. We used similar survey instruments at
JHSs. Because JHSs have fewer math teachers, we were able to survey only 1.5 math teachers per JHS
on average.

Results

We start by presenting summary statistics for each of the types of data collected, since the raw levels
for many of our variables are unknown as we are the first to collect such data. We then examine
differences across school categories and regions. We then match our data to some of the scholarship
study data, to try to identify which school characteristics correlate with measured returns to the
scholarships observed in the GSEP study.

A. Summary statistics

In Table 2, we present selected summary statistics from all surveys. We show the mean and standard
deviation for the overall sample. Because our surveys included over 100 questions, we group
outcomes by categories and create standardized indices. The categories measured at the school level
are: the extent of the monitoring the school reports getting from GES officials, the effort level of the
headmaster, the quality of the school infrastructure, the level of financial resources for the school,
teacher absenteeism, and the levels of intrinsic and extrinsic motivation of the headmaster. The
categories measured at the teacher-level are: the teacher’s perceived discipline level of students,
teacher absenteeism, intrinsic and extrinsic motivation, as well as reported levels of interaction with

3 While we initially planned to survey an average of 6 mathematics teachers per school, during piloting we learned
that given teachers’ schedules and the window of time available for surveying, it would not be feasible to survey all
core mathematics teachers. As an alternative, we decided to randomly sample three math teachers from the roster
of all mathematics teachers provided by the school.

4 Challenges during the initial round of data collection included unexpected school holidays and conferences
attended by headmaster/mistresses, as well as longer than anticipated travel times between schools.



the headmaster and the parents. Information on the specific variables that enter each index (and on
their mean and standard deviation) is provided appendix tables A2 and A3.

Together, the summary statistics in Tables 2 and A2 reveal a number of interesting facts about the
status of secondary education in Ghana overall. On the one hand, teacher absenteeism and student
absenteeism and effort levels leave some room for improvement. On the other hand, headmasters
appear to have in place a number of systems to deal with these issues. All headmasters report
monitoring teacher absenteeism, and 80% of headmasters have a system of performance appraisal
for teachers. They also meet with teachers and visit classrooms regularly. Monitoring by GES official
is also non-negligible, though most of the monitoring is done at the district level. Teacher satisfaction
appear high, and so do levels of intrinsic and extrinsic motivation among both headmasters and math
teachers.

One of the unique features of our dataset is that we administered a math and math pedagogy test to
math teachers. We find that out of 14 math questions asked on the worksheet (12 of them at the SHS-
level and 2 at the JHS-level), SHS teachers were on average able to correctly answer 9.4 questions
(67%) while JHS teachers could only answer 6.5 (47%). SHS teachers performance is relatively
higher on pedagogical content knowledge (where they scored 70% correct) than common content
knowledge (65%). We also asked teachers the profit question mentioned in the introduction, the
question that had been asked from youth in the GSEP sample and for which we had found only 20%
of SHS graduates able to correctly answer. We find that 70% of SHS teachers and 65% of JHS teachers
were able to answer this question correctly, putting them way ahead of the students.

B. Are there systematic differences by school category (A, B, C and D)?

Table 2 also shows the means by school categories, as per the (former) GES classification. Stars
indicate whether differences between categories are statistically significant at the 1,5 and 10 percent
level (***, **, * respectively). Statistically significant differences are differences that are very unlikely
to be due to pure sampling variation and instead reflect systematic differences between school types.

With the important caveat that we have a limited number of category A and B schools in our sample,
which is primarily rural, we find that A and B schools have better school infrastructure and are less
likely to be located in very rural areas. Unsurprisingly, given the competitive nature of secondary
school admissions in Ghana, A and B schools admit students with a higher BECE score on average.

Nevertheless, at the same time, we observe few differences when looking across teacher behaviors.
Across all schools, teachers and headmasters report similar levels of interactions with one another
and with parents and display similar levels of altruism and internal and external motivation.
Category D schools do stand out in a number of domains, however. These are much smaller, rural
schools, which are significantly less supervised by GES as per these schools’ reports of official visits
(see the details of the GES monitoring index in Table A2). Possibly as a result, headmasters at D
schools have lower levels of extrinsic motivation and a significantly lower score on our effort index.



Teachers in category D schools report worse student behavior compared to all other schools (more
student absenteeism, tardiness, and worse performance, as reflected in the student behavior index).

In terms of math teachers’ skills, while math teachers in category A schools perform better overall
than teachers in C and D schools on the math test and particularly on the more advanced SHS-level
questions, no differences are observed between teachers in category B, C, and D schools. Teachers in
B schools appear quite heterogeneous, as B schools have both among the best and among the worst
performing teachers. But within-school heterogeneity is not specific to B schools. We show this
graphically in Figure 3, which displays the raw math worksheet scores for teachers by school (Panel
A). By looking at the vertical spread of the figure, one can get a sense of within-school heterogeneity.
By looking at the horizontal spread, one can get a sense for how much overlap there is in teacher
skills across schools. Overall, Panel A of Figure 3 reveals much greater heterogeneity in teacher level
within school than across school. In other words, sorting of math teachers into school categories does
not seem to be happening, at least not in terms of the teachers’ math skills. In contrast, Panel B of
Figure 3 reveals a clear difference in the distribution of scores between JHS and SHS teachers: the
two groups of teachers (JHS and SHS) occupy very distinct areas of the graph, as teachers in SHS
almost all outperform JHS teachers, even in D schools.

C. SHSvs. Sec Tech

As shown in Table 1, C and D schools are split between those also categorized as a technical school
(“Sec Tech”) and those only categorized as SHS. Table 3 displays average school characteristics by
type, namely, whether the school is only an SHS or also categorized as a technical school. As is more
typical of C and D schools, technical schools are more likely to be located in rural areas and lower
student enrollment. Technical schools also have a smaller share of female students and a slightly
smaller student-teacher ratio on average. After controlling for school category, we find no
differences between mainstream SHSs and technical schools across all of the indices examined and
teacher cognitive tests, with the exception that teachers at technical schools performed somewhat
lower (by less than 10% of a standard deviation) on a test of IQ (as measured by performance on a
Raven’s matrices test).

D. Heterogeneity across Regions

Table A4 follows the same format as Table 3, but rather displays average school characteristics by
region. As we have uneven representation of regions in our sample, these differences should be
interpreted with caution. Nevertheless, the most striking result in this table concerns teachers’
performance on the worksheet: teachers in Ashanti, Brong Ahafo and Central perform much lower
than those in Eastern, Western and Greater Accra.



E. Correlates of Teacher Performance

Table 4 presents summary statistics on the math teachers surveyed in SHS schools. An extremely
small share of them are female (only 7%). Only about a third have a math degree, and a third have a
math education degree. Self-reported absenteeism is non-trivial, with about 10% of classes missed
in the previous week. While almost all surveyed teachers teach exclusively math, we observe
heterogeneity in the type of math classes taught, with only about 30% of periods taught being
electives.

Table 5 examines how these teacher characteristics correlate with teacher worksheet performance.
The very few female math teachers perform significantly worse on the math worksheet, possibly
owing to the fact that they put forth lower effort when doing it, as per the surveyor’s estimate (see
column 5).1Q, as measured by performance on the Raven’s matrices test, is positively correlated with
performance. Completion of some post-secondary math studies is likewise correlated with
performance. Neither intrinsic nor extrinsic motivation appear to matter for performance, although
both correlate strongly with job satisfaction.

Given the heterogeneity in math teachers skills within school, how the teachers are allocated to
classes could likely matter in terms of learning. That is, if a school fails to allocate the most proficient
math teachers to the more advanced electives math courses, it may limit math performance among
students, thereby creating some inefficiency.> We examine this in Table 6. We regress a number of
measures of the teacher’s time allocation on their worksheet performance, as well as other
characteristics. Reassuringly, we find that those who score better on the worksheet teach a higher
share of elective math classes.

In Figure 4, we look at heterogeneity across schools to understand the extent to which they follow
this practice of assigning the most math proficient teachers to elective classes. We plot the
distribution of the school-level correlation between a teacher performance and the share of his time
spent on electives. We find relatively important heterogeneity across schools, with some schools
exhibiting a negative correlation, meaning that they assign the worse performing teachers to the
hardest classes. Moreover, we find that the quality of this matching between teacher skills and tasks
varies substantially by school category: the higher ranked the school is, the more likely they are to
have a positive match between teacher skills and task difficulty. One explanation could be because
the starting levels of students in lower ranked school is lower, such that teaching electives in such
schools does not require as advanced math skills. Alternatively, it could be because headmasters in
D schools exhibit lower levels of effort as seen in Table 2. In particular, they perform fewer classroom
visits, and may therefore be less able to identify mismatches.

In Table 7, we look at the extent to which headmaster’s characteristics and efforts can predict the
quality of the allocation of teachers to tasks. While we do not find that our measure of headmaster

5 SHS elective math courses require proficiency in the Core Mathematics curriculum and cover more advanced topics
including Algebra, Coordinate Geometry, Vectors and Mechanics, Logic, Trigonometry, Calculus, Matrices and
Transformation, and Statistics and Probability (Ministry of Education, 2010).
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effort is correlated with allocation, we observe that allocation is better in schools where there is a
higher level of interaction between parents and teachers. If parent teacher meetings are mandated
by headmasters, this finding could reflect headmaster management. Alternatively, if parent teacher
meetings are conducted at the discretion of teachers, this may reflect proactive teachers that are able
to better sort themselves into courses appropriately.

We do observe that headmasters with a graduate degree are more likely to assign higher performing
teachers to elective courses. This finding may reflect a higher capacity and/or greater level of interest
among more highly educated headmasters in ensuring that the teacher fit is appropriate for advanced
courses. (We also observe that headmasters who did not complete a bachelor degree exhibit a higher
level of allocation quality; however one must observe this statistic with caution - only 7.5 percent of
headmasters in our sample did not complete a bachelor’s degree. That these individuals were able
to rise to a headmaster position without a degree may speak to the quality of these individuals.
Roughly 50 percent of headmasters in our sample hold a graduate degree.)

F. What features of the school matter for learning?

Because the randomized assignment to scholarships in the scholarship study was stratified by SHS
of admission, our SHS-level dataset allows us to test for heterogeneity in the returns to secondary
education by various school traits. This analysis could help identify solutions to improve the delivery
of secondary education in rural areas of the country. We employ several approaches in examining
how school characteristics relate to student learning, as measured by performance on a mathematics
test, as well as performance overall on both a mathematics and reading test.

First, we conduct a simple ordinary least square (OLS) regression examining how the school
characteristics of the schools attended relate to control group students who did enroll in school
despite not having received a scholarship. We include just control students in these models as they
reflect the reality outside this study of students who manage to attend SHS despite not receiving a
scholarship. Here we see that some of the school characteristics are correlated with cognitive skills
(Table 8, columns 1 and 5). School infrastructure appears to be most strongly related to student
learning. However, this and other correlations in this simple OLS analysis are likely reflective of
higher performing students selecting into schools with better infrastructure, rather than of causal
impacts of these school features.

In columns 2 and 5 of Table 8, we turn to the entire set of students, both treatment and control, and
examine the simple effect of enrollment on student scores. We find that school enrollment is very
important for student learning. Simply enrolling is related to performing 0.62 standard deviations
higher in math and a 0.81 standard deviations overall. But again, this may not reflect a pure causal
effect, as those who perform to start with may be more likely to enroll.

The GSEP study helps overcome this likely bias in the OLS analysis. As shown in columns 3 and 6 of
Table 8, the randomized scholarship allows for an estimate of the causal impact of getting the
scholarship on test scores. Duflo et al. (2015) show that young adults who were offered a SHS
scholarship starting in 2008/2009 performed, by the summer 2013, 0.13 standard deviations higher
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on a mathematics test and 0.16 standard deviations higher overall on both the mathematics test and
an oral language test. Since we know from Figure 1 that the gap in actual SHS completion between
treatment and control group was just around 30 percentage points (70% vs. 40%), the intention-to-
treat estimate corresponds to a “treatment on the treated” (ToT) of 0.43 standard deviations. This is
smaller than the 0.62 std. dev. estimated in the OLS, as expected, but still very large.

Finally, to identify which characteristics of the schools causally yield a larger impact of the
scholarship on learning, in columns 4 and 8 of Table 8 we add characteristics of the school to which
students were initially placed and their interactions with the treatment. When we do so, the
estimated effect of the scholarships treatment barely changes (from 0.13 to 0.12 for the math score,
and 0.16 to 10.17 overall), suggesting that gaining financial access to enrollment is what makes the
biggest difference, regardless of school characteristics. Some of the non-interacted school
characteristics seem to matter, which indicates that certain school characteristics are correlated with
selection of higher performing students, again suggesting, unsurprisingly, that an OLS analysis is
biased. The coefficient of interests are those on the interaction terms between school characteristics
and the treatment. Here we find that the organization level of the teachers as well as their level of
extrinsic motivation does matter for learning, but headmaster effort does not. Surprisingly, schools
with higher financial resources yield lower learning - this could be due to a greater mismatch in those
schools for the fairly low-income youth in the GSEP sample (Ajayi, 2012).

It is worth highlighting that we are conservatively examining the school of placement rather than
school actually attended (because we do not know the counterfactual schools that non-enrolled
students would have attended). By doing so, we are attributing the wrong SHS characteristics to
those who enrolled to another SHS, which may attenuate our estimates of the effects of school
characteristics. Just over 36% of those in the control group who enrolled in SHS went to a school
other than the one they had been placed in by CSSPS. For enrolled students in the treatment group
the rate is lower, at 10.5%.¢ At the same time, these findings still point strongly to the importance of
SHS attendance - schooling matters for student learning regardless of where a student goes.

Conclusion

Academics and policymakers have long linked education with numerous beneficial outcomes both
for individuals, as well as society in general, making education one of the core public services
provided by governments worldwide. But economic growth has been limited in many poor countries
over the last three decades despite impressive gains in years of schooling, suggesting that low school
quality is a major constraint on growth (Hanushek and Woessman, 2012). Inequality in the way
resources are distributed across schools and disparities in access to quality education are also a
concern for the widening of social inequality (United Nations, 2013).

6 Both of these rates of non-compliance with assigned SHS placement are much lower than the average non-
compliance rates in the country, estimated at over 40% (Ajayi, 2014). This could be because students who have
financial difficulties to enroll are those least able to afford switching to a school further away.
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Little research to date has focused on ways to improve school quality, however, in particular at the
secondary level. By providing evidence on the efficiency of the delivery of secondary education in
rural areas, and its determinants, this study is a first step in understanding the resources and
conditions of schools attended by students with limited economic means in Ghana. Although we
observe differences in the school infrastructure and the characteristics of students (i.e. entering BECE
scores and student behaviors) enrolling in schools of varying selectivity, overall we find few
differences in the management, motivation, and effort of headmasters and math teachers across
these schools. We furthermore observe a strong positive effect of enrollment in schools of all types.
These findings can be interpreted as heartening in several ways. It appears that teachers and
headmasters are exerting similar levels of effort and conducting similar sets of practices across all
types of schools. While we acknowledge that such practices can be difficult to capture through
surveys, we also find similar levels of performance on the teacher mathematics test across all schools,
which is harder to fabricate. Possibly owing to the limited variation across schools in our sample, we
do not find any clear relationship between student performance and our measures of school
management quality. While schooling matters for learning across all types of schools, absolute levels
of knowledge among SHS graduates remain low (Anamuah-Mensah, 2011). This suggests that
pedagogy rather than management may be the weak link in the education production chain. The
encouraging levels of motivation and management quality we detected suggests that high schools in
Ghana are fertile grounds for the successful implementation of pedagogy reforms.
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Figure 1: GSEP sample: Effect of Scholarship Treatment on Secondary School Completion

Panel A. by School Category
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Figure 2: GSEP sample: Effect of Scholarship Treatment on Cognitive Skills
Panel A. by School Category
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Figure 3: Heterogeneity in Teachers Skills, within and across schools

Panel A: Within- and Across-School Heterogeneity in Teacher Scores
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Notes: Data from 509 teachers from 182 SHSs. Each dot corresponds to a teacher. Teachers from a given school are all
plotted on the same vertical line, based on their SHS number. SHSs were ordered so that the school with the worse
average teacher performance is number 1 and the school with the best average performance is number 182. The scatter
plot shows that there is substantial within-school heterogeneity in teacher performance -- even the schools with the
highest average score (on the right) have some relatively low performing teachers, scoring 10 or less. And even among the
low performing school (on the left), there are high performing teachers.

Panel B: JHS vs. SHS teachers

UHT'_
[ ] [ ] [ N N J (X X ]
° (X ) O O @O 00 00000 0IED 00O D
g ®0 o O ® © @ @O GEOCDED © S0O0oENEINED ¢
é [ [ L Ne ] [ ] D @0 e 00 60 CIBNERSO ©® EOUNNDNeS 00
ga— o e eowme €9000ENN0 © C0P CED GESENEREND CHEED O D GENED &
£ ® 00 e@es O NS O 6 O CEINGNIENSO GIND ¢ GIN® 0000000 ©
g a@amo O O® Camo @D ¢ GEIED @ GID GBS O OB @ GINeES COINee 00 ® [ ] o o
8 (] O OGDO (IS COOTENND @SOS O 0@S@Ee GO oo O @ oOe® & o 6 00 o
% G G OEDS COWERUBNEREID 000 GEED O @GO e 00 ®e [ ]
@LO— © OOGHEMBGEDED OGDO OO @ @ e [ ] o oo [ ] [ ]
% amo@m OO0 OaD OO0 @ o [ ]
E @@ o000 a@ oo @ o [ ] [ ] [ ]
a @ o o ® O
o O [ ] [ ]
o 4o ° °
T T T T T
0 100 200 300 400

SHS (ordered by average worksheet score)

o JHS Teachers ¢ SHS Teachers

Notes: Data from 509 teachers in 182 SHSs and teachers in 150 JHSs. Each dot is a teacher and here again
schools are ordered based on the average score of tested teachers in the school.

17



Figure 4: School-level Teacher Skills-Task Allocation Quality

Correlation between Teacher Math score and Allocation to Electives
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Notes: Data from 177 SHS where at least two math teachers were surveyed. The variable whose density is
plotted is the school-level correlation between the share of elective math periods in a teacher schedule and
his/her performance on the math worksheet we administered. A school with a positive correlation is a school
where the better performing teachers teach a higher share of elective courses. Whether they perform better
because they teach higher level classes, or whether they teach higher level classes because they are more
knowledgeable, is unclear -- both could be explanations. The interesting fact is that the correlation is overall
higher, the higher the letter category of the school. This is suggestive of higher-ranked schools allocating
teachers more efficiently.
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Table 1. Sample Composition: Number of Schools surveyed, by region and category

Senior High Schools

Junior High Schools

(SHS) (JHS)
CatA CatB CatC CatD TOTAL

Ashanti 4 3 29 13 49 46
Brong Ahafo 3 4 10 10 27 22
Central 1 1 16 11 29 31
Eastern 0 5 28 16 49 48
Western 1 3 4 0 8 15
Greater Accra 1 2 8 7 18 0
TOTAL 10 18 95 57 180 162
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Table 2. School and Teacher Characteristics, by GES Category

SCHOOL LEVEL

Share rural

Total student enrollment (2012-13)

Percent female enrollment (2012-13)
Student-teacher ratio (2012-13)

Share secondary technical ("Sec Tech") school
Standardized BECE score (GSEP sample)?

Index - GES monitoring

Index - headmaster effort

Index - school infrastructure

Index - school financial resources

Index - teacher absenteeism (student reported)
Index - hm altruism & intrinsic motivation

Index - hm extrinsic motivation

Average score on teacher worksheet (out of 14)
School's best score on teacher worksheet (out of 14)
School's worst score on teacher worksheet (out of 14)

MATH TEACHER LEVEL

Index - student behavior (higher is better behavior)
Index - headmaster / teacher interaction

Index - parent / teacher interaction

Index - teacher organization

Index - teacher absenteeism (teacher reported)

Job satisfaction (1- very unsatisfied -> 5-very satisified)
Index - teacher altruism & intrinsic motivation

Index - teacher extrinsic motivation

Raven's test (std. score)

Proportion getting math word problem correct
Teacher worksheet total (standardized score)

SHS-level worksheet questions (out of 12)

General content knowledge worksheet questions (out of 8)
Pedagogical content knowledge worksheet (out of 6)

TESTS OF EQUALITY: P-values

SHS
All By Category JHS Comparison to Group C Other comparisons
Std.

Mean  Dev. A B C D p (A=C) p (B=C) p (D=C) p (A=D) p (B=D) p (A=B) p (D=JHS)
0.439 0.498 0.000 0.056 0.379 0.737 0.710 0.000 ***  0.000 **+ 0.000 ***  0.000 ***  0.000 **+  0.308 0.696
1619.5 714.9  2518.5 2090.5 1697.0 1185.0 153.4 0.000 ***  0.020 ** 0.000 ***  0.000 ***  0.000 ***  0.108 0.000 ***
0.462 0.098 0.450 0.476 0.462 0.462 0.483 0.555 0.780 0.995 0.537 0.776 0.618 0.023 **
22.8 6.1 23.9 24.0 23.0 21.7 17.1 0.501 0.482 0.247 0.149 0.145 0.971 0.000 ***
0.326 0.470 0.000 0.111 0.320 0.456 0.000 ***  0.019 *+ 0.096 * 0.000 ***  0.001 ***  0.137

0.142 0.825 0.929 1.371 0.227 -0.401 . 0.067 * 0.007 *** 0.000 ***  0.001 **+  0.000 **+  0.427 .
0.000 0.684 0.117 0.170 0.049 -0.158 0.676 0.731 0.566 0.047 ** 0.152 0.110 0.842 0.000 ***
0.000 0.429 0.051 0.196 0.029 -0.108 0.299 0.886 0.244 0.062 * 0.306 0.039 ** 0.465 0.000 ***
0.000 0.482 0.318 0.337 0.022 -0.208 -1.732 0.012 ** 0.000 *** 0.006 ***  0.000 ***  0.000 ***  0.879 0.000 ***
0.000 0.604 -0.010 0.018 0.065 -0.111 -0.070 0.587 0.745 0.065 * 0.406 0.309 0.860 0.480
0.000 0.765 0.196 -0.001 0.014 -0.060 -0.076 0.587 0.931 0.588 0.458 0.740 0.581 0.900
0.000 0.496 0.119 0.052 0.007 -0.038 -0.082 0.204 0.720 0.607 0.122 0.502 0.617 0.575
0.000 0.568 0.105 0.010 0.041 -0.077 0.113 0.768 0.808 0.246 0.423 0.550 0.691 0.050 *
9.396 1.682  10.000 9.528 9.356 9.292 6.557 0.042 ** 0.628 0.833 0.047 ** 0.547 0.242 0.000 ***
11.417 1.775  11.600 12.000 11.330 11.351 7.277 0.502 0.045 ** 0.946 0.563 0.077 * 0.373 0.000 ***
7.383 2.282 8.100 6.833 7.402 7.439 5.843 0.277 0.385 0.922 0.317 0.369 0.138 0.000 ***
0.000 0.611 0.122 0.183 0.078 -0.225 0.051 0.613 0.261 0.000 ***  0.000 ***  0.000 ***  0.578 0.000 ***
0.000 0.550 0.022 0.014 -0.002 -0.010 0.108 0.792 0.857 0.900 0.742 0.801 0.943 0.069 *
0.000 0.759 -0.072 0.110 -0.039 0.049 0.416 0.827 0.307 0.252 0.433 0.686 0.359 0.000 ***
0.000 0.647 0.013 0.030 0.021 -0.046 -0.160 0.941 0.934 0.422 0.607 0.504 0.900 0.175
0.000 0.874 0.846 0.151 -0.038 -0.120 -0.088 0.245 0.525 0.461 0.205 0.368 0.390 0.784
4.008 1.035 4.100 4.327 3.975 3.933 4.125 0.671 0.028 ** 0.709 0.579 0.021 ** 0.480 0.081 *
0.000 0.390 0.100 -0.043 0.002 -0.005 -0.038 0.031 ** 0.660 0.846 0.023 ** 0.710 0.184 0.397
0.000 0.598 0.123 -0.068 0.010 -0.012 0.151 0.272 0.449 0.696 0.198 0.595 0.160 0.005 ***
0.000 1.000 -0.308 0.065 0.031 -0.021 -0.426 0.225 0.764 0.575 0.311 0.492 0.201 0.000 ***
0.720 0.449 0.667 0.717 0.736 0.707 0.655 0.503 0.734 0.490 0.705 0.861 0.651 0.257
0.000 1.000 0.217 0.029 -0.002 -0.046 -1.065 0.075 * 0.819 0.672 0.043 ** 0.599 0.232 0.000 ***
8.297 2.370 8.793 8.321 8.288 8.212 5.660 0.092 * 0.920 0.752 0.065 * 0.749 0.220 0.000 ***
5.218 1.698 5.517 5.340 5.207 5.141 3.704 0.188 0.556 0.711 0.127 0.402 0.531 0.000 ***
4.216 1.420 4.483 4.170 4.221 4.173 2.956 0.203 0.811 0.737 0.162 0.989 0.253 0.000 ***

Notes: See sample sizes in Table 1. Teacher-level characteristics are calculated using teacher-level data. Robust standard errors in parentheses. Teacher-level standard errors clustered at the school level. See Tables A2 and

A3 for details on the indices.
*#%p<0.01, ** p<0.05, * p<0.1

# GSEP sample is composed of students admitted but not enrolled by end of first term of academic year 2008-2009.
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Table 3. School and Teacher Characteristics, by SHS type

SCHOOL LEVEL

Share rural

Total student enrollment (2012-13)

Percent female enroliment (2012-13)
Student-teacher ratio (2012-13)

Standardized BECE score (GSEP sample)®

Index - GES monitoring

Index - headmaster effort

Index - school infrastructure

Index - school financial resources

Index - teacher absenteeism (student reported)
Index - hm altruism & intrinsic motivation

Index - hm extrinsic motivation

Average score on teacher worksheet (std. score)
School's best score on teacher worksheet (std. score)
School's worst score on teacher worksheet (std. score)

TEACHER LEVEL

Index - student behavior (higher is better behavior)
Index - headmaster / teacher interaction

Index - parent / teacher interaction

Index - teacher organization

Index - teacher absenteeism (teacher reported)

Job satisfaction (1- very unsatisfied -> 5-very satisified)
Index - teacher altruism & intrinsic motivation

Index - teacher extrinsic motivation

Raven's test (std. score)

Proportion getting math word problem correct
Teacher worksheet total (std. score)

SHS-level worksheet questions (std. score)

General content knowledge worksheet questions (std. score)
Pedagogical content knowledge worksheet (std. score)

SHS Sec Tech P-values
(N=115) (N=57) p (SHS=Sec Tech)
0.388 0.542 0.053 *
1714.9 1428.7 0.012 **
0.470 0.448 0.099 *
23.5 21.3 0.049 **
0.264 -0.104 0.002 ***
0.008 -0.016 0.777
-0.026 0.054 0.103 +
0.028 -0.053 0.623
-0.008 0.016 0.716
0.042 -0.082 0.408
-0.009 0.019 0.557
0.021 -0.042 0.637
0.001 -0.047 0.859
0.773 0.738 0.983
-0.814 -0.733 0.521
0.042 -0.084 0.457
-0.004 0.009 0.701
0.010 -0.020 0.580
0.027 -0.055 0.379
0.053 -0.115 0.461
4.045 3.930 0.586
0.001 -0.001 0.963
0.005 -0.011 0.833
0.039 -0.082 0.098 *
0.726 0.707 0.556
0.028 -0.057 0.549
0.015 -0.031 0.825
0.032 -0.068 0.460
0.012 -0.024 0.844

Notes: Teacher-level characteristics are calculated using teacher-level data. Robust standard errors in parentheses. Teacher-
level standard errors clustered at the school level. Differences in indices and teacher' test scores were calculated controling

for school category.
*** p<0.01, ** p<0.05, * p<0.1, + p<0.15
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Table 4. Characteristics of Math SHS Teachers Surveyed

Mean Std. Dev.

Female 0.07 0.25
Age 37.56 7.73
Did not complete bachelor's degree 0.05 0.22
Completed graduate degree 0.11 0.31
Completed education degree or certificate 0.62 0.49
Completed postsecondary math education studies 0.33 0.47
Completed postsecondary math studies 0.36 0.48
Total number of trainings attended last year® 1.55 1.98
Effort level on worksheet (as graded by enumerator, scale 1-5 -- 5 greatest) 3.91 0.38
Level of professionalism (as graded by enumerator, scale 1-5 -- 5 greatest) 2.91 0.31
Proportion of classes unable to attend last week 0.10 0.23
Proportion of classes unable to attend 2 weeks ago 0.07 0.21
Teaches only math periods 0.95 0.22
Share of math periods taught that are electives 0.29 0.37
Share of math periods taught that are in F3 (last year of SHS) 0.27 0.35
Teaches outside GES hours 0.42 0.49
Teaches science students 0.41 0.49
Teaches home economics students 0.31 0.46
Teaches business students 0.54 0.50
Job satisfaction (1- very unsatisfied -> 5-very satisfied) 4.01 1.04
Observations 532

*Trainings include GNAT, NAGRAT, GES, school in-service, NGO, and other additional trainings not included
in this list.
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Table 5. Correlates of Teacher Performance

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
General
content  Pedagogical
Teacher SHS-level  knowledge content Effort level on Level of Teacher
worksheet worksheet worksheet knowledge worksheet (as professionalism Index - Word absenteeism
total (std.  questions  questions  worksheet graded by (as graded by teacher Problem (teacher Job
score) (std. score) (std.score) (std.score) enumerator) enumerator) organization  correct reported) satisfaction
Female -0.60*** -0.60*** -0.54%** -0.45%* -0.12 -0.10 -0.05 -0.03 -0.07 0.04
(0.215) (0.223) (0.207) (0.224) (0.130) (0.075) (0.122) (0.100) (0.185) (0.196)
Age (divided by 10) 0.02 0.04 0.01 0.02 -0.01 0.03 0.03 0.02 -0.06 0.08
(0.071) (0.070) (0.070) (0.071) (0.025) (0.019) (0.044) (0.027) (0.076) (0.060)
Raven's test (std. score) 0.20%** 0.19%** 0.21%** 0.12%** 0.06* 0.07*** 0.06 0.15%** 0.06 -0.14%**
(0.044) (0.044) (0.044) (0.045) (0.032) (0.024) (0.039) (0.019) (0.079) (0.042)
No bachelor's degree (ref: bachelor's degree) 0.00 0.05 0.07 -0.08 -0.07 -0.09 -0.15 -0.14 -0.03 0.08
(0.224) (0.227) (0.203) (0.219) (0.102) (0.077) (0.163) (0.107) (0.239) (0.214)
Completed graduate school (ref: bachelor's degree) 0.07 0.09 -0.04 0.18 -0.03 0.03 0.04 -0.04 -0.16 0.17
(0.141) (0.143) (0.144) (0.145) (0.075) (0.032) (0.062) (0.062) (0.106) (0.142)
Completed postsecondary education studies -0.05 -0.09 -0.06 -0.03 -0.01 -0.02 -0.04 -0.07 0.06 -0.04
(0.111) (0.112) (0.112) (0.116) (0.041) (0.031) (0.067) (0.045) (0.131) (0.114)
Completed postsecondary math education studies 0.13 0.14 0.13 0.08 -0.05 -0.05 -0.03 0.01 -0.35%* 0.20
(0.122) (0.127) (0.120) (0.133) (0.047) (0.038) (0.090) (0.059) (0.152) (0.143)
Completed postsecondary math studies 0.32%** 0.27** 0.28%** 0.25%* -0.00 -0.04 -0.04 -0.01 -0.26* 0.02
(0.110) (0.112) (0.105) (0.112) (0.038) (0.030) (0.065) (0.047) (0.148) (0.114)
Number trainings attended last year -0.03 -0.03 -0.03 -0.02 0.00 -0.01 -0.01 -0.01 -0.01 -0.01
(0.031) (0.032) (0.028) (0.030) (0.012) (0.009) (0.022) (0.010) (0.032) (0.021)
Index - teacher altruism & intrinsic motivation 0.08 0.06 0.10 0.03 0.02 0.06 0.09 0.04 -0.02 0.36%**
(0.114) (0.110) (0.120) (0.109) (0.041) (0.045) (0.081) (0.051) (0.190) (0.121)
Index - teacher extrinsic motivation 0.08 0.07 0.04 0.10 0.01 -0.03 -0.01 -0.00 0.07 0.29%**
(0.075) (0.073) (0.073) (0.080) (0.027) (0.022) (0.047) (0.033) (0.077) (0.071)
Secondary Technical School 0.02 0.05 -0.01 0.04 -0.00 -0.00 -0.06 -0.00 -0.10 -0.05
(0.093) (0.092) (0.098) (0.096) (0.042) (0.032) (0.080) (0.044) (0.115) (0.102)
Category A school (ref: Category C schools) 0.21%* 0.21* 0.19 0.16 0.10%** -0.02 -0.05 -0.06 0.87 -0.01
(0.112) (0.105) (0.159) (0.125) (0.036) (0.055) (0.116) (0.114) (0.825) (0.358)
Category B school (ref: Category C schools) 0.09 0.10 0.08 0.07 -0.05 -0.03 -0.04 -0.01 0.31 0.33*
(0.139) (0.141) (0.141) (0.157) (0.061) (0.045) (0.114) (0.055) (0.320) (0.177)
Category D school (ref: Category C schools) -0.04 -0.04 -0.03 -0.04 -0.01 -0.04 -0.10 -0.01 -0.13 -0.06
(0.095) (0.095) (0.099) (0.104) (0.041) (0.036) (0.085) (0.043) (0.112) (0.116)
Constant -0.12 -0.19 -0.07 -0.13 3.98%** 2.89%** 0.03 0.73%** 0.42 3.65%**
(0.265) (0.266) (0.261) (0.252) (0.088) (0.079) (0.178) (0.104) (0.291) (0.222)
Observations 489 489 489 489 496 501 501 504 245 503
R-squared 0.102 0.090 0.090 0.055 0.041 0.091 0.029 0.138 0.102 0.103

Notes: An observation is a SHS match teacher. Each column corresponds to an OLS regression. Robust standard errors in parentheses.

*##% 00,01, ** p<0.05, * p<0.1
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Table 6. Correlations between Teacher Performance and Teacher Time Allocation

(1) () 3) (4) (5) (6) (7)

Share of Share of

math math Teaches
Teaches periods periods Teaches Teaches home Teaches
only math taught that taughtthat outside GES  science economics  business
periods  are electives arein F3 hours students students students
Worksheet score 0.01 0.05** 0.01 0.01 -0.00 0.04* -0.00
(0.009) (0.019) (0.017) (0.023) (0.024) (0.022) (0.024)
Female 0.05*** 0.01 -0.07 -0.14* 0.11 -0.05 0.09
(0.015) (0.080) (0.055) (0.078) (0.080) (0.094) (0.099)
Age (divided by 10) 0.00 0.07** 0.05** -0.06* -0.04 -0.01 -0.02
(0.011) (0.026) (0.023) (0.029) (0.030) (0.031) (0.030)
Raven's test (std. score) 0.00 0.03* 0.03** 0.05%* -0.00 -0.03 0.01
(0.013) (0.017) (0.017) (0.024) (0.022) (0.024) (0.022)
Completed postsecondary math education studies 0.07*** 0.05 -0.04 -0.09* 0.02 -0.09* -0.04
(0.022) (0.037) (0.037) (0.054) (0.056) (0.051) (0.054)
Completed postsecondary math studies 0.06** 0.11%** 0.01 -0.08 -0.03 -0.10** 0.06
(0.026) (0.037) (0.039) (0.058) (0.057) (0.048) (0.056)
Level professionalism -0.02 -0.03 0.03 0.19* 0.06 -0.05 -0.17
(0.042) (0.087) (0.074) (0.096) (0.101) (0.115) (0.119)
Index - teacher organization -0.02 0.02 0.01 -0.07 0.03 0.07 0.10*
(0.020) (0.038) (0.034) (0.045) (0.048) (0.052) (0.054)
Number trainings attended last year 0.00 0.00 0.01 0.03** 0.00 -0.01 0.01
(0.004) (0.009) (0.009) (0.012) (0.011) (0.011) (0.013)
Index - teacher altruism & intrinsic motivation 0.07 -0.02 -0.04 0.05 0.03 0.02 -0.12%**
(0.060) (0.038) (0.043) (0.056) (0.069) (0.053) (0.056)
Index - teacher extrinsic motivation 0.02 -0.04 0.03 -0.05 0.01 -0.01 0.03
(0.014) (0.027) (0.030) (0.037) (0.040) (0.040) (0.036)
Secondary Technical School 0.03 0.03 0.06* -0.01 -0.17%** -0.05 -0.21%**
(0.020) (0.036) (0.033) (0.051) (0.058) (0.049) (0.055)
Category A school (ref: Category C schools) 0.06*** 0.19%* 0.00 -0.07 0.24* -0.16** -0.17**
(0.023) (0.079) (0.070) (0.117) (0.127) (0.065) (0.086)
Category B school (ref: Category C schools) -0.01 -0.01 -0.05 -0.10 0.13 -0.09 -0.03
(0.053) (0.053) (0.041) (0.082) (0.103) (0.068) (0.071)
Category D school (ref: Category C schools) 0.03 0.02 -0.06* -0.03 -0.11* 0.06 0.03
(0.022) (0.040) (0.034) (0.052) (0.060) (0.055) (0.056)
Constant 0.93%** 0.03 -0.02 0.15 0.44 0.58* 1.15%**

(0.128) (0.283) (0.228) (0.296) (0.316) (0.350) (0.371)

Observations 486 479 479 486 486 486 486
R-squared 0.057 0.073 0.050 0.058 0.092 0.044 0.066

Notes: An observation is a SHS math teacher. Each column corresponds to an OLS regression. Robust standard errors in parentheses, clustered at the
school level.
**% p<0.01, ** p<0.05, * p<0.1
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Table 7. School-level analysis: Role of Headmaster (HM) in Teachers' Time allocation, Teachers Performance and Student Behavior

HM Age (divided by 10)

HM Did not complete bachelor's degree

HM Completed graduate degree

HM Completed education degree or certificate

Months experience as headmaster

Index - HM altruism & intrinsic motivation

Index - HM extrinsic motivation

Index - headmaster effort

Index - parent / teacher meetings (teacher reported)

Standardized BECE score of students admitted but not enrolled by end of first term

Secondary Technical School

Category A school (ref: Category C schools)

Category B school (ref: Category C schools)

Category D school (ref: Category C schools)

Observations
R-squared

(1) (2) (3) (4) (5)
Prevalence of

Teacher skills-

Teacher student

task allocation absenteeism Index - student absenteeism Proportion of

quality (student behavior (teacher (1-5 scale, teacher teachers teaching
(estimated)® reported) reported) reported) outside GES hours
0.23 0.26 0.25 -0.53** -0.08
(0.201) (0.350) (0.196) (0.208) (0.141)
0.20%* -0.24 0.31%* -0.44%** -0.08
(0.096) (0.192) (0.150) (0.192) (0.073)
0.21%** 0.07 -0.11 -0.05 -0.03
(0.100) (0.173) (0.095) (0.115) (0.058)
0.04 -0.09 -0.12 0.17 0.02
(0.114) (0.188) (0.101) (0.117) (0.073)
-0.00 0.00 -0.00 0.00 0.00
(0.001) (0.006) (0.002) (0.002) (0.001)
0.01 0.30%* 0.03 0.04 0.01
(0.080) (0.121) (0.083) (0.102) (0.063)
0.13 -0.18 -0.10 0.06 0.05
(0.092) (0.155) (0.085) (0.106) (0.047)
-0.05 0.04 -0.03 -0.10 0.02
(0.087) (0.157) (0.107) (0.132) (0.068)
0.23%** 0.46** 0.21%** -0.14 -0.03
(0.107) (0.185) (0.085) (0.102) (0.053)
0.07* -0.02 -0.02 -0.05 -0.02
(0.038) (0.120) (0.057) (0.071) (0.040)
0.01 -0.13 -0.10 0.07 -0.02
(0.094) (0.145) (0.091) (0.106) (0.059)
-0.07 -0.06 0.06 -0.21 -0.05
(0.218) (0.324) (0.114) (0.138) (0.143)
-0.07 -0.27 0.14 -0.27* -0.06
(0.096) (0.285) (0.139) (0.160) (0.120)
0.08 -0.04 -0.31%** 0.28** -0.03
(0.089) (0.152) (0.097) (0.121) (0.067)
145 135 145 146 146
0.137 0.168 0.249 0.236 0.073

Notes: An observation is a school. Each column is an OLS regression. Robust standard errors in parentheses.

#4% 0<0.01, ** p<0.05, * p<0.1

2 Allocation quality is the school-level correlation between the share of elective math periods in a teacher schedule and his/her performance on the math worksheet we

administered. A school with a positive correlation is a school where the better performing teachers teach a higher share of elective courses (higher quality allocation). The

distribution of this variable is shown in Figure 4.
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Table 8. Role of Placement School Characteristics in Youth's Cognitive Skills at GSEP midline

Math score Total score
(1) (2) (3) (4) (5) (6) () (8)
Sample ControlGroup, Al Al Control Group, Al Al Al
Enrolled only Enrolled only
Enrolled in SHS 0.62%** 0.81%**
(0.047) (0.056)
Sampled for scholarships ("Treatment") 0.13%** 0.12%** 0.16*** 0.17***
(0.040) (0.048) (0.042) (0.047)
Characteristics of SHS and their interactions with treatment status:
Index - student behavior (higher is better behavior) 0.04 -0.05 0.04 0.03
(0.107) (0.092) (0.106) (0.102)
x Treatment -0.02 -0.03
(0.086) (0.085)
Index - teacher organization 0.19** 0.10 0.17* 0.12
(0.091) (0.093) (0.097) (0.108)
x Treatment 0.13 0.16*
(0.088) (0.093)
Index - headmaster effort 0.05 0.04 0.13* 0.11
(0.083) (0.089) (0.068) (0.114)
x Treatment -0.08 -0.17
(0.099) (0.112)
Index - teacher absenteeism (student reported) 0.08** 0.05 0.10** 0.13*
(0.038) (0.056) (0.037) (0.064)
x Treatment 0.02 -0.02
(0.059) (0.065)
Index - school infrastructure 0.20** 0.37%** 0.26%** 0.40%**
(0.088) (0.067) (0.090) (0.089)
x Treatment -0.13 -0.10
(0.090) (0.085)
Index - school financial resources 0.05 0.01 0.09** 0.08**
(0.048) (0.029) (0.045) (0.032)
x Treatment -0.03 -0.08***
(0.029) (0.028)
Index - teacher altruism & intrinsic motivation -0.06 0.03 -0.13 -0.06
(0.148) (0.160) (0.139) (0.186)
x Treatment -0.01 -0.00
(0.139) (0.160)
Index - teacher extrinsic motivation 0.25%** -0.03 0.19** -0.16
(0.085) (0.125) (0.092) (0.159)
x Treatment 0.05 0.20**
(0.100) (0.091)
General content knowledge worksheet questions (std. scor -0.06 0.02 -0.10 0.05
(0.073) (0.069) (0.070) (0.083)
x Treatment 0.01 -0.02
(0.084) (0.085)
Pedagogical content knowledge worksheet (std. score) 0.01 0.00 0.06 -0.01
(0.068) (0.065) (0.060) (0.080)
x Treatment -0.06 -0.03
(0.070) (0.066)
Own Standardized BECE score 0.04 0.08 0.10 0.07 0.03 0.05 0.07 0.06
(0.059) (0.066) (0.071) (0.058) (0.049) (0.083) (0.092) (0.076)
Observations 507 1,912 1,913 1,913 507 1,912 1,913 1,913
R-squared 0.051 0.093 0.007 0.041 0.073 0.155 0.007 0.063

Notes: Robust standard errors in parentheses clustered at the level of SHS of placement. *** p<0.01, ** p<0.05, * p<0.1

An observation is a youth. The dependent variables are the math and total scores obtained by respondents on an oral test administered by IPA during the 2013 GSEP follow-up
survey. Col. 1 and 5: OLS regressions on those who enrolled in control group. School characteristics are those of the school attended. Col 2, 3, 4, 6, 7 and 8: include all youths in
the sample, irrespective of enrollment status, and school characteristics are those of the school the student was placed into by CSSPS.
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Table Al. GSEP sample: Number of youth, by category of the placement SHS

Category of Senior High School Youth

. TOTAL
was Placed in by CSSPS
CatA CatB CatC CatD
Sampled for scholarship (Treatment Group) 16 15 419 203 653
Control group 39 25 866 400 1330
TOTAL 55 40 1285 603 1983

Notes: Table shows midline sample size for GSEP study sample. We report the number of youth that could be
successfully surveyed and tested for math and reading skills in 2013 (97% of initial sample).
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Table A2. List of variables constituting indices

Std.
Variable Mean Dev. N
Panel A. School-level Indices
Index - GES monitoring number of visits from district circuit supervisor (2012-13) 0.75 1.89 164
number of visits from district GES official (2012-13) 5.87 8.43 167
number of visits from regional GES official (2012-13) 2.33 2.11 168
number of visits from national GES official (2012-13) 0.81 1.36 169
number of meetings with GES official(s) (2012-13) 4,71 5.31 167
Index - headmaster effort number of academic staff meetings (2012-13) 6.13 3.07 169
number of 1:1 meetings with teacher (last term) 15.70 19.93 162
number of 1:1 meetings with student (last term) 27.30 87.53 165
conduct performance appraisals 0.79 0.41 175
(mean) number times headmaster/mistress visited classroom in last 30 days 2.96 3.15 180
Index - teacher absenteeism (student reported) student measure - teacher absentee rate last week 0.09 0.15 165
student measure - teacher tardiness rate last week 0.02 0.04 166
Index - school infrastructure medical services 0.29 0.45 179
access to drinking water (y/n) 0.99 0.11 176
classroom-student ratio 0.02 0.01 168
computer-student ratio 0.04 0.02 166
library (y/n) 0.89 0.31 180
Index - school financial resources per capita revenue 1096.51 4442.29 159
received in-kind donations 0.24 0.43 171
per capita total PTA donations 9.56 50.14 168
Panel B. Math Teacher-level Indices
Index - student behavior® percent absent students in last class 0.20 0.18 455
student lateness(1- not prevalent -> 5-extremely prevalent) 2.32 0.93 528
student absenteeism(1- not prevalent -> 5-extremely prevalent) 2.53 0.85 527
student underperforming(1- not prevalent -> 5-extremely prevalent) 3.17 0.92 528
student not submitting assignments(1- not prevalent -> 5-extremely prevalent) 1.95 0.92 528
Index - headmaster / teacher interaction number academic staff meetings in 2013-2014 4.98 2.50 518
number department meetings in 2013-2014 3.28 2.06 518
number meetings with headmaster/mistress in last 30 days 191 3.97 528
number meetings with asst headmaster/mistress in last 30 days 3.28 5.26 525
number times headmaster/mistress visited classroom in last 7 days 0.78 1.34 526
number times headmaster/mistress visited classroom in last 30 days 2.97 4.80 526
Index - parent / teacher interaction number PTA meetings in 2013-2014 1.50 1.11 519
number meetings with parents in last 30 days 2.48 5.22 528
Index - teacher organization kept attendance in last class 0.34 0.48 532
respondent's ability to respond to survey questions 2.91 0.28 528
respondent's level of tidiness/cleanliness 2.91 0.29 528
respondent's level of professionalism 2.91 0.31 526

®Student behavior index items were reversed when the index was created such that a higher index value represents better behavior in all of the analyses in this report.
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Table A3. List of variables constituting attitudes and values indices

Teachers Headmasters
Index Variable Mean Std. Dev. Mean Std. Dev.
Index - altruism and intrinsic motivation Helping people brings personal satisfaction. 4.42 0.70 4.38 1.05
If you help someone, they should do you a favor in return. 2.08 0.93 2.02 0.93
It is important to do good things for my community. 4.49 0.58 4.34 0.98
My family comes first, my work second 3.46 1.05 3.20 1.10
As an educator, | have the responsibility to be a role model in my community 4.77 0.52 4.61 1.00
This school plays a very important role in this community. 4.41 0.62 4.39 0.95
| am very satisfied with my job. 3.59 1.00 4.05 1.04
Students in remote areas do not have enough appreciation for teachers. 3.07 1.16 2.96 1.14
Teachers should be paid more. 4.62 0.64 4.33 1.03
Index - extrinsic motivation Teachers jobs are very secure-even if a teacher does a bad job, they would never be fired. 2.31 0.96 2.41 1.11
This school is closely monitored by the Ministry of Education. 3.76 0.98 3.95 0.97
This school is closely monitored by non-governmental organizations operating in the area. 2.55 0.97 2.39 1.00

Notes: Teachers and headmasters were asked to evaluate the above statements (on a scale of 1 to 5, with 1 meaning they don't agree at all and 5 meaning they strongly agree).
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Table A4. School and Teacher Characteristics, by Region (SHS only)

SCHOOL LEVEL

Share rural

Total student enrollment (2012-13)

Percent female enroliment (2012-13)
Student-teacher ratio (2012-13)

Share secondary technical ("Sec Tech") school
Standardized BECE score (GSEP sample)®

Index - GES monitoring

Index - headmaster effort

Index - school infrastructure

Index - school financial resources

Index - teacher absenteeism (student reported)
Index - hm altruism & intrinsic motivation

Index - hm extrinsic motivation

Average score on teacher worksheet (std. score)
School's best score on teacher worksheet (std. score)
School's worst score on teacher worksheet (std. score)

TEACHER LEVEL

Index - student behavior (higher is better behavior)
Index - headmaster / teacher interaction

Index - parent / teacher interaction

Index - teacher organization

Index - teacher absenteeism (teacher reported)
Job satisfaction (1- very unsatisfied -> 5-very satisified)
Index - teacher altruism & intrinsic motivation
Index - teacher extrinsic motivation

Raven's test (std. score)

Proportion getting math word problem correct
Teacher worksheet total (std. score)

SHS-level worksheet questions (std. score)

General content knowledge worksheet questions (std. score)

Pedagogical content knowledge worksheet (std. score)

TESTS OF EQUALITY: P-values

A B C E w GA Comparison to Eastern
Brong Greater

Ashanti Ahafo Central Eastern ~ Western Accra p (A=E) p (B=E) p (C=E) p (W=E) p(GA=E)

0.449 0.519 0.517 0.306 0.611 0.250 0.149 0.075 * 0.070 * 0.025 ** 0.741
1973.5 1496.7 1538.6 1479.0 1365.2 1731.8 0.002 *** 0.914 0.680 0.426 0.358
0.443 0.475 0.456 0.471 0.489 0.440 0.137 0.902 0.416 0.333 0.374
225 249 22.0 22.2 23.7 20.1 0.735 0.121 0.936 0.347 0.432
0.286 0.296 0.448 0.327 0.333 0.250 0.667 0.788 0.296 0.959 0.653
0.279 0.026 0.309 -0.076 0.191 . 0.031 ** 0.611 0.087 * 0.399 .
-0.014 -0.148 0.133 -0.020 -0.081 0.418 0.975 0.482 0.434 0.635 0.15
0.004 -0.066 -0.123 0.081 0.000 0.068 0.410 0.192 0.132 0.467 0.48
-0.086 0.033 0.078 0.021 0.029 -0.124 0.189 0.856 0.431 0.873 0.141
-0.002 0.073 -0.017 0.012 -0.007 -0.305 0.924 0.482 0.982 0.946 0.001 ***
-0.042 -0.064 -0.201 -0.110 0.534 0.522 0.747 0.815 0.463 0.018 ** 0.075 *
0.086 0.189 0.181 -0.291 -0.018 0.130 0.002 *** 0.000 *** 0.000 *** 0.032 ** 0.002 ***
0.115 0.089 -0.098 -0.177 0.059 0.307 0.009 *** 0.078 * 0.546 0.218 0.004 ***
-0.209 -0.100 -0.089 0.136 0.167 0.401 0.003 *** 0.073 * 0.143 0.922 0.325
0.562 0.843 0.641 0.915 0.857 0.985 0.012 ** 0.452 0.121 0.731 0.999
-0.974 -1.063 -0.829 -0.606 -0.529 -0.263 0.014 ** 0.044 ** 0.220 0.769 0.261
0.052 -0.218 0.007 0.068 0.052 -0.225 0.617 0.020 ** 0.707 0.880 0.002 ***
-0.029 0.044 -0.099 0.044 0.021 0.008 0.317 0.989 0.053 * 0.778 0.668
-0.185 -0.001 0.014 0.118 0.131 0.131 0.002 *** 0.237 0.335 0.974 0.989
0.107 -0.138 -0.276 0.025 0.261 -0.021 0.233 0.303 0.014 ** 0.001 *** 0.717
0.008 -0.396 0.120 -0.099 -0.166 0.619 0.923 0.047 ** 0.508 0.582 0.038 **
3.986 4.313 3.818 3.884 4.093 4.217 0.414 0.001 *** 0.792 0.287 0.326
-0.019 -0.046 0.107 -0.049 0.010 0.205 0.697 0.932 0.016 ** 0.334 0.008 ***
0.076 0.043 -0.013 -0.075 -0.064 0.074 0.036 ** 0.165 0.519 0.925 0.295
0.049 -0.331 -0.164 0.182 0.095 -0.052 0.319 0.000 *** 0.006 *** 0.617 0.266
0.731 0.725 0.679 0.712 0.722 0.833 0.628 0.699 0.583 0.810 0.116
-0.150 -0.102 -0.088 0.121 0.158 0.434 0.007 *** 0.100 * 0.166 0.876 0.202
-0.104 -0.098 -0.131 0.105 0.159 0.370 0.034 ** 0.124 0.118 0.796 0.248
-0.245 -0.136 0.073 0.172 0.109 0.409 0.000 *** 0.025 ** 0.494 0.640 0.374
0.018 -0.024 -0.249 0.015 0.159 0.307 0.882 0.714 0.067 * 0.415 0.229

Notes: Teacher-level characteristics are calculated using teacher-level data. Robust standard errors in parentheses. Teacher-level standard errors clustered at the school level. Differences in indices and teacher' test scores were

calculated controling for school category.

? No data on bece score of students available for schools in Greater Accra since GSEP sample did not include any GA students.

#%% 00,01, ** p<0.05, * p<0.1
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