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ABSTRACT

Improving School Management in Low
and Middle Income Countries:
A Systematic Review"

Improving school quality in low and middle income countries (LMICs) is a global priority.
One way to improve quality may be to improve the management skills of school leaders.
In this systematic review, we analyze the impact of interventions targeting school leaders’
management practices on student learning. We begin by describing the characteristics and
responsibilities of school leaders using data from large, multi-country surveys. Second, we
review the literature and conduct a meta-analysis of the causal effect of school management
interventions on student learning, using 39 estimates from 20 evaluations. We estimate a
statistically significant improvement in student learning of 0.04 standard deviations. We
show that effect sizes are not related to program scale or intensity. We complement
the meta-analysis by identifying common limitations to program effectiveness through a
qualitative assessment of the studies included in our review. We find three main factors
which mitigate program effectiveness: 1) low take-up; 2) lack of incentives or structure for
implementation of recommendations; and 3) the lengthy causal chain linking management
practices to student learning. Finally, to assess external validity of our review, we survey
practitioners to compare characteristics between evaluated and commonly implemented
programs. Our findings suggest that future work should focus on generating evidence on
the marginal effect of common design elements in these interventions, including factors
that promote school leader engagement and accountability.
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1. Introduction

Good school management has consistently and robustly been associated with better student
learning outcomes (Bloom et al., 2015; Crawfurd, 2017; Tavares, 2015). In addition, evidence
from the United States and Canada show that teachers’ professional environment affects student
achievement (Jackson and Bruegmann, 2009; Jackson, 2013; Papay et al., 2012, 2020) and
principal value-added estimates are high (Branch et al., 2012; Dhuey and Smith, 2018; Grissom
et al., 2015), underscoring the potential importance of the principal and school management.
In low- and middle- income countries (LMICs), both school management quality and student
learning outcomes are poor (Azevedo et al., 2022; Bloom et al., 2015; Lemos et al., 2021).
Improving the productivity of key personnel in school systems, such as school leaders, may be
a promising direction for raising student learning. As a result, there is growing attention from

policymakers to interventions that target school leaders and their management of schools.!

This paper reviews and synthesizes the emerging evidence on LMIC school management

and the efforts to improve it. Our primary research question is:

How effective are school management interventions at improving student learning in low and

maddle income countries?
In answering this question, we also address two auxiliary questions:

Who are school leaders and what decisions do they make?
How do the characteristics of evaluated school management programs compare with programs

being implemented by practitioners?

Answers to these questions are critical to understanding whether the association between
management and student learning can be leveraged in targeted interventions that increase school
performance. Such efforts face considerable challenges, including that the causal chain required
from management improvements to student learning is longer than interventions that target
teachers or other inputs that directly interact with students (Ganimian and Freel, 2020; Mbiti,
2016). However, even if management interventions yield smaller improvements, they hold great

promise, because the actions of school leaders can spur improvements throughout an entire

'For example, Muralidharan and Singh (2020) identify 84 countries with school management improvement
programs funded by the World Bank.



school, resulting in a more cost-effective intervention (Fryer, 2017; Grissom et al., 2021). This
cost effectiveness is especially important for low- and middle-income countries, where student
learning is a global priority, and resources and institutional capacity are generally more con-

strained.

Designing an effective intervention targeting school leaders should take into consideration
the characteristics of those principals and the scope of their authority.? We therefore start
with descriptive evidence on the characteristics and responsibilities of school leaders, using data
from large-scale, multi-country surveys in middle and high income countries. We highlight that
school leaders in middle-income countries generally self-report having less responsibility for key
decisions in their school relative to their counterparts in high-income countries. In the majority
of schools, in both high- and middle-income countries, school leaders self-report not actively
being involved in salary decisions and course content. We find that educational attainment,
specialized training, and experience as a teacher is generally higher in high-income countries,
though overall experience is similar. When augmenting our data with additional surveys which
include low-income countries, we also find that female representation among principals is signif-
icantly lower in low- and middle-income countries. We also review advancements in measuring

school management (Bloom et al., 2015; Leaver et al., 2019).

We then systematically review evaluations of interventions to improve school manage-
ment that estimate causal effects on student learning. We identify 20 experimental or quasi-
experimental evaluations of school management interventions targeting principals, 15 of which

are based in low and middle income countries.?

Most of these studies find statistically significant improvements on school management
or related proxies, and most fail to similarly detect statistically significant positive effects on
student learning. However, when we aggregate studies through a meta-analysis, we find an over-
all positive and statistically significant average effect of 0.033 standard deviations on learning
outcomes. This effect is driven by greater weight placed on results which are more precisely
estimated, which tended to be positive. The meta-analysis results are robust to excluding any

individual study, confirming that results are not driven by a specific intervention or context.

2We use the terms school leaders, principals, and head teachers interchangeably.

3Though the focus of this review is the evidence base for evaluations in low- and middle-income countries, we
retain the five additional studies from the United States given the small overall number of studies. All results
are robust to their exclusion.



Although relatively small in magnitude, the application of this effect to an entire school could
imply considerable cost-effectiveness, particularly when contrasted with alternative interven-

tions such as teacher training which are limited to individual classrooms.

Using data on program features, we test for explanations of our main finding. We fail to
detect a statistically significant relationship between the scale of a program and its effectiveness,
suggesting the positive effects are not driven by smaller interventions that generally have more
control over implementation. The lack of correlation between scale and effect size is potentially
encouraging for policy, because it suggests that programs of varying sizes may face common
challenges. Moreover, we find no correlation between program intensity, measured in days of
management training, and effectiveness. This is another encouraging finding, given constraints
on school principals’ time. These findings are correlational and tentative due to limited data,

but suggest fruitful directions for future research.

Through a qualitative assessment of studies included in our review, we identify three com-
mon barriers to program effectiveness. First, many studies report low take-up of management
interventions by principals. Second, lack of incentives or structure prevented school leaders
from implementing the intended improvements. And third, management improvements must
be relatively large to be effective, given the lengthy causal chain from management practices to

student learning. Implementation gaps at any stage may result in an ineffective intervention.

To understand the external validity of this evidence, we collect primary data to compare
the programmatic details of evaluated interventions with interventions implemented by practi-
tioners. We adapt the “in-service teacher training survey instrument” developed by Popova et
al. (2022) to survey evaluators and practitioners of school management programs.* We find that
the evaluated programs included in our systematic review are similar in intensity (i.e., program
time) and trainer-to-beneficiary ratios as those implemented by practitioners, and are similar
to NGO programs in terms of quality practices included in the intervention. However, we also
find that the evaluated programs cover fewer schools and are more expensive, suggesting limited

external validity along these dimensions.

4A slightly adapted version of the instrument was also used by Adelman and Lemos (2021) to review school
leader training programmes in Latin America and the Caribbean.



We make three main contributions to the literature. First, we document characteristics
and decision-making authorities of school principals using large, multi-country datasets. Our
descriptive analysis of principals complements studies measuring school management practices

worldwide (Bloom et al., 2015; Leaver et al., 2019).

Second, our systematic review on improving school management in low and middle income
countries presents the most comprehensive and current review of which we are aware. Our
review builds on earlier efforts to understand the evidence on management and school leaders
in schools. Grissom et al. (2021) reviews six well-executed studies in the United States to
estimate the value-added of principals on student test scores. In a review of the literature on
school leadership in the global south, Global School Leaders (2020) report the robustness of the
correlation between school leadership and student learning, and review five impact evaluations
of training school leaders (a subset of the papers we include in this review).® We expand on their
work by employing a systematic approach to identifying relevant studies on the causal effect of
management focused interventions, and by conducting a meta-analysis of the included studies.
We join a growing number of meta-analyses of results from impact evaluations in economics
and international education (Bandiera et al., 2021; Castaing and Gazeaud, 2022; Jackson and
Mackevicius, 2021; Meager, 2019; Kremer et al., 2022; Vivalt, 2020). A meta-analysis allows us
to rigorously aggregate effect sizes into a single average, boost the power of individual studies
through pooling, and test important dimensions of heterogeneity. A limitation of the approach
is that it groups distinct school management interventions to estimate an average effect. Though
the meta-analysis allows us to assess the importance of one factor (e.g., scale) at a time, even
similar interventions in this review differ in non-trivial ways that a meta-analysis fails to account
for. We therefore complement the meta-analysis with a qualitative description of the literature,

focusing on idiosyncratic features of individual programs and studies.

Third, we document remaining evidence gaps by comparing the characteristics of programs
evaluated using rigorous research designs with programs implemented at scale. Understanding
these gaps is important for policymakers concerned with designing programs for impact and for

researchers seeking to contribute more relevant evidence. This exercise builds on similar work

®Global School Leaders (2020) also highlight different roles of school leaders and the lack of opportunities for
school leaders to improve their management skills.



reviewing current practice in teacher training (Popova et al., 2022) and school management

training in Latin America and the Caribbean (Adelman and Lemos, 2021).

The rest of this paper proceeds as follows. In section 2, we present descriptive evidence
on school leaders and their responsibilities, describe how school management is measured, and
discuss the broader literature on the relationship between management and productivity. In
section 3, we systematically review and meta-analyze the literature on school leadership in-
terventions. In section 4, we discuss data from our original survey of the characteristics of
effective and at-scale programs. Finally, in section 5, we conclude and provide direction for

future research.

2. Who are school leaders and what do they do?

2.1. Characteristics of school leaders

Comparable data on school leaders across both low-, middle-, and high-income countries is
limited, with data from low-income countries particularly scarce. Nonetheless, because of the
importance of the exercise, in this section we collate data from a number of different sources,
primarily focusing on differences between middle- and high-income countries. Overall, we find
higher levels of education, experience as a teacher, and specialized leadership training among
high-income principals relative to middle-income principals, though overall education and ex-
perience is high across the board. We similarly find that higher-income country principals

self-report greater levels of responsibility.

We first focus on the 2019 Trends in Math and Science Survey (TIMSS), which covers 18
middle-income and 38 high-income countries (summarized in Table 1). Principals in high- and
middle-income countries have similar levels of experience (nine to ten years), almost seven of
which are at their current institution. While most school leaders are highly educated, those in
high-income countries are more likely to hold a masters degree. Only a minority do not have
any tertiary degree. Nearly 70 percent also have a specific certificate or licence for educational

leadership, in both middle-income and high-income countries. High current levels of formal

SThroughout this paper we categorise countries according to the 2022 World Bank country income classification,
which classifies countries with GNI per capita (calculated using the World Bank Atlas method) of $1,085 or less
in 2021 as low-income, between $1,086 and $13,205 as middle-income, and of $13,205 or more as high-income.



education may suggest that qualification requirements are not a likely pathway for improving

management practices.

These measures of experience and education may hide subtler differences in human capi-
tal. For example, though overall experience is similar, experience as a teacher and specialized
leadership training as part of the path to becoming a principal is more common in high income
countries. In the majority of countries teaching experience is a requirement to become a school
leader, but specialized leadership training is not. The survey also highlights that requirements
for being a principal change in many countries over time, both for primary and secondary
schooling. Middle income countries are more likely to have policy changes on the requirements

of being a principal in the last ten years.

7 we find that school leaders in low-income

Combining data from five different sources,
countries (LICs) are much less likely to be women, with women comprising only 26 percent of
leaders in LICs, compared to 53 percent in high-income countries. Given evidence of role model
effects and gendered networks (Beaman et al., 2012; Golan and You, 2021; Kipchumba et al.,
2021; Muralidharan and Sheth, 2016; Nguyen, 2008; Serra, 2022), increasing representation of

women in school leadership may increase school performance, especially among female students

and teachers.

"These sources are the PASEC survey in Francophone Africa, SACMEQ survey in Anglophone Africa, TALIS
survey across high and middle-income countries, SDI surveys from 8 low and middle-income countries, and
IPUMS census data for 42 countries.



Table 1: Principal Characteristics

LIC MIC HIC diff(MIC-HIC)
Share of female school leaders (%)% 26.33 43.21 52.83 -9.62
Years as Principal - Total 9.21 10.03 -0.82
Years as Principal - in this school 6.76  6.80 -0.04
Highest Qualification (%)*
No Degree or equivalent 6.51 391 2.59
Bachelor’s Degree or equivalent 48.57 39.58 8.99
Master’s Degree or equivalent 39.45  52.83 -13.37
Educational Leadership Qualifications (%)*
Certificate or License in Ed Leadership 70.34 68.27 2.07
Master’s Degree or equivalent in Ed Leadership 28.16 36.89 -8.73
Policy on requirements to become a principal (%)**
Teaching Experience 63.16 73.17 -10.01
Specialized Leadership Training 32.00 52.63 -20.63
Requirements changed in last 10 years (Primary School) 36.00 20.69 15.31
Requirements changed in last 10 years (Secondary School) 25.93 23.64 2.29
N (Countries) 11 18 38

Notes:

# Data on school leader gender is taken from IPUMS, PASEC, SACMEQ, TALIS, and Service Delivery Indicator
(SDI) surveys. This leads to data for 11 low-income countries, 37 middle-income countries, and 32 high-income
countries.

All other data is from the TIMSS 2019 School and Curriculum Questionnaires. This includes data from 18 Middle
Income Countries (MIC): Albania, Armenia, Azerbaijan, Bosnia and Herzegovina, Bulgaria, Georgia, The Islamic
Republic of Iran, Kazakhstan, Kosovo, Montenegro, Morocco, North Macedonia, Pakistan, Philippines, The Russian
Federation, Serbia, South Africa, Turkey; and 38 High Income Countries (HIC): Australia, Austria, Bahrain, Belgium,
Canada, Chile, Croatia, Cyprus, Czech Republic, Denmark, Finland, France, Germany, Hong Kong SAR, China,
Hungary, Ireland, Italy, Japan, The Republic of Korea, Kuwait, Latvia, Lithuania, Malta, Netherlands, New Zealand,
Norway, Oman, Poland, Portugal, Qatar, Saudi Arabia, Singapore, Slovak Republic, Spain, Sweden, United Arab
Emirates, United Kingdom, The United States of America.

The primary and secondary schools mentioned in the table are specific to the Grade 4 and Grade 8 data in the TIMSS
dataset.

* Generated using country-level averages reported in the TIMSS dataset

** Generated using individual yes/no aggregate response for each country in the TIMSS dataset. The percentage
reported here is specific to the TIMSS country sample and the country’s income-level classification according to the
World Bank. Therefore, the sum of percentages will not add up to 100.

2.2. The Decisions School Leaders Make

School leaders administer schools, including financial decisions, academic oversight, and man-

agement. In this section, we present comparative cross-country data from the 2015 Programme

for International School Assessment (PISA) survey on school leader autonomy over key decisions

(Table 2). As with any self-reported data, responses may reflect systematic cultural differences

in understanding and norms on answering questions across countries, and what principals may



report may not reflect reality. Though self-reported data is the best alternative in the absence

of objective and independent measures on a similar scale, we note caution in interpretation.

Across several key tasks, school leaders in high-income countries report having more au-
tonomy than leaders in middle-income countries (Table 2, Columns 1-2; similar to patterns
found by Hanushek et al., 2013). For example, regarding teacher management, principals in
high-income countries are 23 percentage points more likely to have responsibility for selecting
teachers to hire, and 15 percentage points more likely to have responsibility for firing teachers,
compared to middle-income countries. Turning to academic policies, principals in middle-income
countries are 12 percentage points less likely to be responsible for setting the school budget, and
23 percentage points less likely to be responsible for budget allocations within the school. Only
a minority of principals in middle-income countries are responsible for curricular decisions such
as choosing textbooks, course content, or which courses to offer. For each task listed in Table 2,
principals in middle-income countries are less likely to self-report that they have considerable

responsibility relative to their high-income country counterpart.

Furthermore, in middle-income countries, the majority of principals generally report that
they do not have considerable responsibility over a larger range of critical decisions in teacher
policy nor in academic policy. Relative lack of authority by principals to make decisions in
middle-income countries may be an important intermediary in the relationship between a school

leader’s management skill and school performance.

Table 2 also highlights general patterns of school leader responsibilities across both middle
and high income countries. In both high and middle-income countries, salaries and course
content and material are generally out of the purview of school leaders. For example, only
around one in five school leaders has responsibility for setting salaries, excluding them from a
key personnel decision. This suggests that targeting these areas in interventions with school

leaders may not be relevant.

In contrast, in both middle- and high-income countries, at least 40 percent of school
leaders decide budget allocations, set the school budget, select which teachers to hire and fire,
set disciplinary policy, and approve admissions. Given the higher level of authority along these

dimensions, they may be particularly promising areas of focus for school leadership interventions.



Table 2, Columns 3-7 document differences by region. We see relatively similar ranges
across the different regions, but countries in Latin America typically have less autonomy than

countries in East Asia, Europe and Central Asia, and the Middle East and North Africa.

Table 2: School Leader Autonomy over Key Decisions

o 2 6 @ 6 © O
MIC HIC EAP ECA LAC MENA NA

1 Selecting teachers to hire 45 68 60 69 32 48 81
2 Firing teachers 41 56 46 61 26 45 44
3 Setting starting salary 19 21 20 24 14 20 4
4  Setting salary rises 21 23 27 26 13 22 4
5  Setting school budget 45 57 62 56 37 49 45
6  Deciding budget allocations 53 76 74 71 46 64 87
7  Setting disciplinary policy 50 71 70 64 55 59 84
8  Setting assessment policy 35 60 62 51 44 43 66
9  Approving admissions 62 72 72 68 61 68 77
10  Choosing textbooks 19 31 30 26 22 27 42
11 Choosing course content 18 26 29 23 20 23 25
12 Choosing which courses 30 63 61 54 36 36 87

N(Countries) 24 44 11 37 10 8 2

Note: This table shows data on the share of principals who self-report that they have “considerable
responsibility” for the listed tasks (Question 10 from the 2015 PISA School Questionnaire). MIC
indicates Middle-Income Countries, HIC High-Income Countries, EAP East Asia and Pacific, ECA
Europe and Central Asia, LAC Latin America and Caribbean, MENA Middle East and North
Africa, and NA North America.

2.3. School Leader Management Skills

What does school management mean? This subsection describes how management is measured,
focusing on recent advances. We then briefly review evidence on the relationship between
measured management practices and organizational performance, particularly in schools and

other public sector institutions, and in low- and middle-income countries.

2.3.1. Measuring Management

FEconomic theory considers management a technology for allocating resources within an orga-
nization. In the canonical production function relating capital (K) and labor (L) inputs to
output (Y), Y = Ax F(K, L), management can be considered a component of A, shifting the

productivity of existing inputs.

10



Prior research has focused on specific aspects of school operations, such as teacher absen-
teeism (Chaudhury et al., 2006) or teacher time-on-task (Stallings, 1977; Stallings and Mohlman,
1988), which have been perceived by some as indicative of management (e.g., a high prevalence of
absent teachers may suggest poor management). Increasingly, these measures are complemented
by direct measures of school management. A key innovation was the introduction of the World
Management Survey (WMS), an inventory of management practices gathered through compre-
hensive, structured interviews with managers (Bloom and Van Reenen, 2007, 2010; Bloom et
al., 2014; Scur et al., 2021). The WMS “measure[s] management practices in three broad areas:
1) monitoring — how well do companies monitor what goes on inside their firms and use this
for continuous improvement?; 2) targets — do companies set the right targets, track the right
outcomes, and take appropriate action if the two are inconsistent? 3) incentives — are com-
panies promoting and rewarding employees based on performance, and trying to hire and keep

their best employees?” (Bloom and Van Reenen, 2010, p. 207).

Originally designed for private sector firms, the WMS was later adapted for public sector
organizations such as schools (Bloom et al., 2015), and for developing countries (Lemos and
Scur, 2016). This Development WMS (D-WMS) now includes 23 management domains, split
into operations management (14 domains) and people management (9 domains). Within each
domain, the D-WMS maps qualitative information on management practices gathered from
interviews into a numerical score from 1 to 5, in half-point increments. Tables A3-A4 list all

D-WMS domains.

2.3.2. The Importance of Management Skills Across Sectors

The WMS, D-WMS, and other measures of managerial skill predict organizational performance
across many settings. In the private sector, better management correlates with firm performance
in developed (e.g., Bloom and Van Reenen, 2007) and developing countries (e.g., Adhvaryu et
al., 2019). Experimental interventions to improve firm management in LMICs have succeeded in
several contexts, including textile firms in India (Bloom et al., 2013), small- and medium-sized
firms in Mexico (Bruhn et al., 2018), and auto parts manufacturers in Colombia (Iacovone et
al., 2022). In other settings such as tailors in Ghana, sustaining short-term improvements has

proven difficult over longer horizons (Karlan et al., 2015).

11



Management skills have also been found to be important in the public sector, including
in LMICs, where incentive structures and institutional constraints differ (Finan et al., 2017).
For instance, management practices correlate with task and project completion rates in the
Nigerian civil service (Rasul and Rogger, 2018; Rasul et al., 2021), and with medical treatment
and infection control adherence in Tanzania (Powell-Jackson et al., 2022). Management prac-
tices for public service delivery are also malleable; an RCT providing improvement plans and
implementation support in the Nigerian health sector improved their practices (Dunsch et al.,

2017).

2.3.3. Management in Education

Descriptive evidence consistently demonstrates the importance of management in education. In
a systematic review of the US literature, Grissom et al. (2021) found six well-executed studies
which estimated principal value-added (VA) on student test scores (Branch et al., 2012; Grissom
et al., 2015; Chiang et al., 2016; Laing et al., 2016; Dhuey and Smith, 2018; Bartanen, 2020).
These studies estimate principal VA, measured as mean deviations of student test scores at
a principal’s school from scores predicted from observable characteristics of the student and
school. Averaging across these studies, a one standard deviation (sd) increase in principal VA
corresponds to mean student test score gains of 0.13 sd in math and 0.09 sd in reading. These
gains fall only slightly below the benchmark estimates of teacher VA of 0.16 sd in math and 0.12
sd in English (Chetty et al., 2014). If treated as causal effect estimates, replacing a principal
at the 25th percentile of the VA distribution with one at the 75th percentile would increase
average learning by about one-third of a school year. Moreover, teacher VA applies only to
the teacher’s classroom, but principal VA applies to all students in a school. The scope of a
principal’s influence led Grissom et al. (2021) to conclude, “[IJf a school district could invest in
improving the performance of just one adult in a school building, investing in the principal is

likely the most efficient way to affect student achievement” (p. 40).

However, principal value added does not necessarily equate to management practices nor
reflect causal effects of the principal. Indeed, recent work has called into question the validity
of principal VA estimates, which do not rely on direct measures of management, as measures

of principal effectiveness. Using data from three US states, Bartanen et al. (2022) find low

12



correlation in estimates of a principal’s VA over time. They interpret this finding as evidence
that principal VA consists largely of transient factors outside of a principal’s control. Even when
principal VA is taken at face value as a measure of principal effectiveness, effective principals

might rely on factors such as personal charisma rather than management skill.

Beyond principal VA, stronger management practices generally correlate with higher stu-
dent performance. For instance, in a descriptive study of US charter schools, Dobbie and
Fryer Jr (2013) find that management practices such as frequent teacher feedback and using
data to guide instruction were associated with higher student performance, whereas input mea-
sures such as class size and expenditure per student were not. Other studies from the US suggest
the importance for student achievement of the professional environment for teachers (Jackson
and Bruegmann, 2009; Jackson, 2013; Papay et al., 2012, 2020), an area likely influenced by
school principals. A systematic review of studies from high-income countries finds correlations
between principal management behaviours and student outcomes, as well as teacher well-being

and practice (Liebowitz and Porter, 2019).

This relationship between management practice in schools and student performance ex-
tends internationally. The WMS and D-WMS have also been administered and shown to cor-
relate with student performance in India (Lemos et al., 2021), Nigeria (Lipcan et al., 2018),
and Uganda (Crawfurd, 2017). Bloom et al. (2015) administered the WMS to more than 1,800
schools in eight countries. They find a one standard deviation increase in management prac-
tices was associated with 0.2-0.4 sd increases in test scores. Decomposing the variation in school
management revealed about half was due to differences across countries and half within. Over-
all, management practice scores are much higher in high-income countries. Within countries,
they found autonomous government schools, such as US charters and UK academies, tend to
have higher management scores than standard public schools. Leaver et al. (2019) construct an
index of management practices based on the WMS framework, using self-reported data across
65 countries from the Programme for International Student Assessment (PISA). As in other
studies, they find strong positive correlations between management practice and student per-
formance. The association between management practices and school performance is therefore

widespread and robust.

13



3. Improving school management in developing countries

3.1. Systematic review protocol

In the previous section, we outlined the evidence on the importance of school management for
student outcomes. However, this leaves open the question of the effectiveness of interventions

that target school leaders to improve school management.

In this section, we systematically review the evidence on efforts to improve school manage-
ment. We screened studies based on three dimensions: 1) program content, 2) study methodol-
ogy, and 3) student learning outcomes. For program content, we consider interventions which
engage school principals directly and targeted improving the management of the school, for
instance through management training or the development of school improvement plans.® For
study methodology, we include only randomized control trials or quasi-experimental research
designs to estimate causal effects on learning outcomes. The quasi-experimental research designs
considered include regression discontinuity or regression kink designs; difference in differences;
event studies; instrumental variables estimation; and synthetic control. For student learning
outcomes, we focus on student test scores, scaled to the standard normal distribution. This
approach follows the norm in the economics of education, notwithstanding the limitations to

the comparability of different assessments (Bertling et al., 2023).

We searched Google Scholar on 18th August 2022 for articles containing the terms (“school
leader” OR “school principal” OR “headteacher” OR “school management”) AND (“training”)
AND (“student achievement” OR “learning outcome” OR “test score”) AND (“impact evalua-
tion” OR “field experiment”). This search resulted in 2,558 unique results.” We also considered

eight additional studies we learned of through other sources, such as social media or colleagues.

We manually screened the titles of these studies and reduced the number to 80 potentially
relevant studies. Multiple co-authors then independently reviewed the full text of these papers
and removed papers that did not meet the above criteria for content, methodology, and student

learning outcomes. If a paper was marked differently, then the paper was discussed until we

8We exclude policies that do not engage principals directly, such as system-wide education budget reforms,
which could still alter school management practices downstream. For instance, we exclude studies of large-
scale privatization in Liberia and Pakistan (Romero et al., 2020; Crawfurd and Alam, 2022).

9We downloaded search results using the “Publish or Perish” software developed by Harzing (2007).
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reached consensus.'® We additionally included 8 studies known to the authors that met the
criteria, but did not come up in the original search. We also reviewed World Bank Reports on
projects involving school leaders and the list of programs in Muralidharan and Singh (2020) to

ensure additional evaluations meeting the criteria were not missed.

This resulted in 20 unique studies that fit our criteria (see Figure A1l for a summary flow
diagram for this process.). Table 3 lists the country, type of school assessed, level of school
assessed, the country’s income level, and the methodology of evaluation for each study used in
our meta-analysis. The majority of the comparisons are identified using a randomized controlled
trial (RCT; 16 of 20 studies). We did not restrict our search process by country, and so our
final sample includes five studies from the United States. However, the main results presented

are robust to omitting these studies.

Within each study we extract the authors’ preferred estimate for impact on student learn-
ing per academic subject, from as many time points as are presented (several studies estimated
effects after one year and after two years, in which case we include both sets of estimates).
Overall, we have 56 estimates, of which 27 are in mathematics, and 29 in language. Twenty-
four estimates are measured after one year, five after 1.5 years, 17 after two years, six after

three years, two after 3.5 years, and two after four years (see Table A2).

10We excluded an RCT testing charter school management practices in the US because it replaced school prin-
cipals entirely rather than focusing on improving a given principal’s school management skill (Fryer, 2014).
We also excluded Lassibille (2016) because it examines only management practices, not student learning
outcomes.
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Table 3: Overview of Studies

School Schools

Study Country Level  trained Implementer Method
Aturupane et al, 2022 Sri Lanka Sec 36 Government RCT
Beg et al, 2021 Ghana Pri 210 Government RCT
Blimpo et al, 2015 Gambia Pri 90 Government RCT
de Barros et al, 2019 Brazil Sec 1,732 NGO RCT
de Hoyos et al, 2020 Argentina Pri 100 NGO & Gov RCT
de Hoyos et al, 2021 Argentina Pri 105 NGO & Gov RCT
Devries et al, 2015 Uganda Pri 21 NGO RCT
Fryer, 2017 US Pri / Sec 58 Government RCT
Ganimian and Freel, 2021 Argentina Pri 100 NGO RCT
Garcia-Moreno et al, 2019 Mexico Pri 98 Government ~ RCT/DD
Garet et al, 2017 Us Pri / Sec 63 Government DD
Jacob et al, 2014 UsS Pri 62 Government RCT
Kraft and Christian, 2022 US Pri / Sec 123 Government RCT
Lassibille et al, 2010 Madagascar Pri 303 Government RCT
Lohmann et al, 2020 Guatemala Sec 2,057 Government RCT
Muralidharan and Singh, 2020 India Pri 1,774 Government RCT
Romero et al, 2022 Mexico Pri 1,198 NGO & Gov RCT
Smarelli, 2023 Peru Pri 2,650 Government RD
Steinberg and Yang, 2021 UsS Pri / Sec 642 NGO DD
Tavares, 2015 Brazil Pri / Sec 221 Government RD

Note: All studies focus on public schools with the exception of Lohmann et al (2020) which includes
both Public and Private schools. School Level: Pri indicates primary; Sec indicates secondary. Method:
RCT indicates Randomized Controlled Trial, DD indicates Difference-in-Difference, and RD Regression

Discontinuity.

3.2. What are school leader/school management interventions?

Interventions that target improving the management of a school through the principal can
cover a significant range of different elements and contexts. In Table 4, we provide details on

the interventions used in this review.

3.2.1. Definitions

In Table 4 we indicate whether the intervention provided materials, information on school
performance, included a school improvement plan, provided training to the principal, included
monetary funds, incorporated customized feedback, or included other key personnel. We also

note other key details.
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Training Focus provides a brief overview of the training or workshop provided to school
leaders. Some interventions included training teachers or other key personnel in the school,
but we only describe trainings if the intervention trained the school leader. Professional devel-
opment was a common term used in describing the training provided and could cover a wide
range of items. Note that the focus on school management implied that in the majority of
cases, the professional development incorporated elements of improving managerial skills. If
the intervention described a workshop, we interpreted this as training. Trainings varied widely

in scope and intensity.

School Improvement Plan (P) indicates that the intervention focused on developing and

implementing a school improvement plan.
Funding (F) indicates whether the intervention included any grant for the school.

Information on School Performance (I) indicates that the intervention provided school
leaders with information on their school, such as student learning assessments. In one case, the
intervention tasked the school leaders to collect this information. But in all other cases, this

information was generally provided by an external entity.

Customized Feedback (C) is indicated if the intervention included providing sessions or
feedback tailored to the specific school. For example, this may have included coaching or
technical assistance in reviewing school assessments provided. This differs from the previous
category in that the intervention actively uses school level information to engage the school

leader, rather than passively providing the information.

Materials (M) indicates a program that explicitly noted that items such as templates,
checklists, and so on, were provided. Some training programs may have included similar or
extensive materials, but were not included in the intervention description and so are not noted
here. We generally observe a study discussing materials if that was a key component of the

intervention, which is often the case when the training component is relatively low intensity.

Includes Others Trainees (O) indicates if the intervention included incorporating key per-
sonnel other than the school leader, either at the more centralized level (e.g., district leaders),

personnel within the school (e.g., teachers), or the broader community (e.g., parents). We indi-
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cate in Who else was trained whether other trainees were other teachers, parents, community

members, or supervisors.

Table A2 provides details on the comparisons used in the meta-analysis. In the majority of
cases, the comparison was relative to “business as usual.” In a minority of cases, the comparison
group was given some component of the intervention being studied. In these cases, we confirm
that the marginal effect measured still fits our program content criteria; i.e., the marginal
program elements engage school principals directly and target improving the management of
the school above and beyond the comparison group. In two studies, multiple comparisons were
evaluated by the authors (de Hoyos et al. (2021) and Beg et al. (2021)). For these two papers,

we use the business as usual comparison for discussion and the meta-analysis.

3.2.2. Details of interventions

Table 3 highlights that studies focus largely on public schools (19 of 20 studies) and primary

schools (17 of 20 studies). Eight studies include secondary schools.

In Table 4, we document that the most common method in which interventions aim to
increase school management is through training principals on skills related to school manage-
ment. The training focus and intensity vary across interventions, as well as the level of detail
provided in each paper on the training curriculum. For example, in Guatemala, Lohmann et al.
(2020) evaluate an extremely light touch program in which they offer a single training session

and provide schools with a poster and a checklist from the training.

The next most common intervention design is to provide information on school perfor-
mance. This includes information such as a school report card or diagnostic feedback on student
learning. A school improvement plan is also a frequent method to improve school management.
We also find that a relatively large number of interventions incorporate other key personnel in
their intervention. Only three of the interventions included a training or feedback component
tailored to the school, and four interventions included monetary support for management or
other school improvements. Understanding the marginal effect of these common design ele-
ments may be a promising area for future research to identify what drives the effectiveness of

school management interventions.
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3.3. The effect of management programs on school management

The majority of interventions which measure behaviors of principals or teachers identified statis-
tically significant effects, suggesting that programs were effective at changing practices. Due to
the differences in management-related outcomes reported across studies, we do not run a meta-
regression for principal behavioral outcomes and instead limit our meta-analysis to outcomes

on student learning.

One study reports a 0.13 SD effect on the D-WMS index of management practices (Romero
et al., 2022). Another finds a 0.3 SD improvement in a separate index of management practices
inspired by the D-WMS (Beg et al., 2021). In addition, Tavares (2015) find increased engage-
ment by principals in specific practices that occur in the D-WMS (including target-setting, mon-
itoring student performance, using student performance data to adapt curriculum and plans),
and Lassibille et al. (2010) see a 22 percentage point increase in the share of “well-managed
schools” (defined as implementing seven tasks deemed to be “essential” by the Government:
1) keeping a register of enrollments, 2) signing off on a daily roll call, 3) regularly analyzing
student absences, 4) reviewing student test results, 5) reviewing teacher absence, 6) reporting
teacher absences to local government administrators, and 7) following-up with teachers on lesson

planning).

Other papers report improvements along other dimensions in teacher or principal behav-
iors, though these effects were sometimes small in magnitude. For example, Blimpo et al. (2015)
find positive effects on teaching practice, and student and teacher attendance; Lohmann et al.
(2020) find an increase in the frequency of principals providing support to teachers; and Jacob

et al. (2015) find reductions in teacher and principal turnover.

Though the majority of studies succeeded at changing practices, a handful of studies did
not (e.g, Aturupane et al., 2022; Muralidharan and Singh, 2020). We discuss possible barriers

to effectiveness in Section 3.5.
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3.4. The effect of management programs on student performance: a meta

analysis
3.4.1. Random Effects Model

Table A2 documents each studies’ treatment effects on student learning. We conduct a meta-
analysis that aggregates these studies’ findings into a mean effect on student learning, using a
random effects model (Borenstein et al., 2021).1! The advantage of the random effects model is
that it allows the true treatment effect to differ from study to study. The model assumes that
there is a distribution of true effects with mean 6, and that the studies are a random sample
from this distribution. The goal of the analysis is to provide an unbiased estimate of this mean

treatment effect 6.

The analysis provides a summary effect (i.e., é) that is a weighted average of the observed
effect sizes on student learning (in standard deviation), with more precise estimates given more
weight.1? éij is the observed effect for estimate ¢ in study j, which is assigned a weight W;;
based on the inverse of its variance , so more precise estimates have greater weight. Individual
estimates differ from the overall mean 6 due to the unobserved factors that drive the distribution
of true effects (e.g. sample differences, etc.), and measurement error. The former has a constant

2

variance, 7¢, across all studies, while the latter’s variance, v;, is specific to each study.

N
2,j=1

"We estimate the random effects model using Restricted Maximum Likelihood, but the results are similar using
Maximum Likelihood or Empirical Bayes (Figure A5).

12For studies that did not report effect sizes in standard deviation, we standardize the effect sizes ourselves using
information provided in the paper. Specifically, for Lassibille et al. (2010) we divide the reported effect and
standard error by the reported standard deviation of the control group (30). For Garcia-Moreno et al. (2019)
we divide the reported effect and standard error by the overall standard deviation of the ENLACE test that
is used (100). de Barros et al. (2019) report effects and standard errors in raw test points, and also effects
in standard deviations. We therefore calculate the underlying standard deviation as 40 points in math and
48.9 in language, and use this to standardize both effects and standard errors. For Lohmann et al. (2020)
we assume that the standard deviation of the test used is 100 points as the mean is 500 points and that is a
commonly used test format. We further assume that the standard error is equal in size to the estimate, as
the paper reports that the estimate is not statistically significant, and the reported confidence intervals are
small. For Jacob et al. (2015), effects and standard errors are shown in raw test points and standardized effect
sizes are also reported, thus we again are able to calculate the underlying standard deviation, and use this to
standardize the standard error. We then average effects across the three grades that are reported separately.
Finally, for Tavares (2015) we divide raw effects and standard errors by the reported standard deviations (37
for math and 55.9 for language).
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In our figures, we report the weight percent for a given estimate, which is calculated by

1

W= ——
TR

(2)

We first show results by subject. Where we have multiple estimates for a subject within
a study, we take the mean of the estimated effect and of the standard error (this is a conser-
vative approach, assuming correlation of 1 between estimates and therefore providing no gain
in precision and weight from having multiple underlying estimates). Weights are shown as a

percentage of the overall average estimate.

This basic approach assumes that all estimates are independent. In order to properly
account for the correlation between estimates within a study, we estimate a meta-regression
with an estimator that is robust to unknown correlation between multiple estimates from the
same study (Hedges et al., 2010). This estimator again uses inverse variance weights, in which
Vej is the mean of the within-study sampling variances for each study j, 72 is the estimate of
the between-studies variance component (in a random effects model), but adds an additional
term consisting of the number of effect sizes k; within each study j, and a constant p measuring
the assumed correlation between all pairs of observed effect sizes within each study (which we
again conservatively assume to be equal to 1; see Tanner-Smith and Tipton (2014) for more

detail).

1

Wi = T + )+ 0+ Gy — D]}

(3)

Turning to understanding heterogeneity between programmes, we estimate a meta-regression
model by weighted least squares, in which observed effect sizes éij are related to m study co-

variates, 1 through M.

0ij = Bo + B1X1i; + BoXoij + . + BmXarij + €ij (4)
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3.4.2. Results from the meta analysis on student learning

The overall average effect from our meta-analysis is that these interventions targeting school
leader’s management skills caused a statistically significant increase of 0.033 standard deviations
(sd) in student test scores (Table 5). This estimate is based on 56 comparisons from 20 different
studies. This result is similar in reading and mathematics (Figure 1). Excluding studies from
high income countries, we find a statistically significant effect of 0.03 sd on student learning.
Expressed in learning-adjusted years of schooling (LAYS), which assumes annual gains of 0.8 sd
in high-quality learning environments, this effect is equivalent to 0.033/0.8 = 0.04, or 4 percent

of a quality school year (Angrist et al., 2020).
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Figure 1: Summary of effect sizes, by subject

Effect size Weight
Study with 95% CI (%)

Language

Ganimian and Freel, 2021, Argentina -0.14[-0.36, 0.08] 0.55
-0.02[-0.10, 0.07] 2.51
-0.00[-0.08, 0.02] 6.07

-0.00[-0.09, 0.08] 2.41

I
I

—
Garcia-Moreno et al, 2019, Mexico +
Lohmann et al, 2020, Guatemala -
Jacob et al, 2014, United States -
Blimpo et al, 2015, Gambia, The —+— 0.00[-0.12, 0.12] 1.60
Muralidharan and Singh, 2020, India + 0.00[-0.12, 0.13] 1.41
Devries et al, 2015, Uganda —‘r— 0.01[-0.26, 0.28] 0.37
Beg et al, 2021, Ghana —-—
Garet et al, 2017, United States -'
Steinberg and Yang, 2021, United States -
Lassibille et al, 2010, Madagascar —

-

0.01[-0.05, 0.07] 3.51
0.02[-0.02, 0.06] 4.88
0.02[-0.01, 0.05] 5.81
0.02[-0.14, 0.18] 0.93

Romero et al, 2022, Mexico 0.03[-0.03, 0.08] 4.16

Fryer, 2017, United States :. 0.04[ 0.02, 0.06] 6.60
Kraft and Christian, 2022, United States "r.— 0.04[-0.02, 0.10] 3.80
de Hoyos et al, 2020, Argentina : 0.04[-0.15, 0.24] 0.69
Tavares, 2015, Brazil - 0.05[-0.03, 0.13] 2.65
Lassibille et al, 2010, Madagascar —f—-— 0.08[-0.07, 0.23] 1.07
de Barros et al, 2019, Brazil l | ] 0.09[ 0.05, 0.13] 5.31
Aturupane et al, 2022, Sri Lanka —;—-— 0.10[-0.17, 0.36] 0.40
Smarelli, 2023, Peru ‘ 0.15[-0.21, 0.51] 0.21
Testof 8 =0:z=2.98, p=0.00 3‘ 0.03[ 0.01, 0.05]

I
Math 3
Devries et al, 2015, Uganda D -0.91[-1.99, 0.17] 0.02
Blimpo et al, 2015, Gambia, The —— -0.06 [ -0.20, 0.08] 1.25

Ganimian and Freel, 2021, Argentina
Kraft and Christian, 2022, United States

o -0.03[-0.19, 0.14] 0.94

- -0.02[-0.08, 0.04] 3.80

Lohmann et al, 2020, Guatemala <I:> -0.02[-0.06, 0.03] 4.64
Beg et al, 2021, Ghana = -0.01[-0.09, 0.07] 2.89
Garcia-Moreno et al, 2019, Mexico + -0.01[-0.09, 0.08] 2.46
Jacob et al, 2014, United States + 0.03[-0.08, 0.14] 1.80
Fryer, 2017, United States . 0.03[ 0.02, 0.05] 6.60
Muralidharan and Singh, 2020, India —:*I— 0.08[-0.09, 0.15] 1.52
Romero et al, 2022, Mexico B o 0.03[-0.03, 0.09] 3.91

Lassibille et al, 2010, Madagascar e — 0.05[-0.14, 0.24] 0.72
Garet et al, 2017, United States E 0.06[ 0.01, 0.11] 4.48
de Hoyos et al, 2020, Argentina —;—'— 0.08[-0.16, 0.33] 0.45
de Barros et al, 2019, Brazil 3 l 0.12[ 0.08, 0.16] 5.09
Tavares, 2015, Brazil : —— 0.14[ 0.03, 0.25] 1.78
Steinberg and Yang, 2021, United States , —E— 0.20[ 0.10, 0.29] 2.17
Smarelli, 2023, Peru 1 0.20[-0.21, 0.62] 0.16
Aturupane et al, 2022, Sri Lanka —;—-— 0.21[-0.05, 0.48] 0.39
Testof 6 =0:z=2.49, p=0.01 3‘ 0.04[ 0.01, 0.07]

l
Overall ] 0.03[ 0.02, 0.05]
Testof 8 =0:z=3.79, p=0.00 |
Test of group differences: Q,(1) = 0.57, p = 0.45 3

-5 0 5

Note: Squares indicate study effect sizes and solid lines indicate 95 percent confidence intervals. Square
size is proportional to study weight, which is estimated based on the precision of the estimate. Red
diamonds indicate sub-group mean effects, and the green diamond indicates the overall mean effect.
Effect sizes and standard errors for each study are both calculated as the mean of individual estimates
across different time periods within each study. This approach is conservative in assuming perfect
correlation between estimates within each study, and so providing no increase in precision or weight for
studies with multiple estimates (Borenstein et al., 2021). We show all individual estimates in Figure A2.
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Another way to put this 0.033 sd magnitude in perspective is to consider how our estimate
relates to observational estimates of the relationship between management practice and test
scores. Bloom et al. (2015) finds a one standard deviation increase in D-WMS scores correlates
with 0.4 sd higher test scores. Assuming a linear and unbiased relationship, an increase of 0.1 sd
in the quality of management practices would yield learning gains of 0.04 sd.'® The magnitude
therefore appears to match the positive, but moderate, increases in management quality in the

studies we review.

A principal’s improved practices should also translate to benefits for the entire school.
Improving test scores by 0.03 sd in a school of 600 yields an equivalent benefit, in total sd units
gained, as improving scores by 0.2 sd for a teacher responsible for 100 of those students. The
threshold determining an effective principal training program may therefore differ by an order
of magnitude from an effective teacher training program.'* We can also compare our estimated
effect size to the distribution of effect sizes from systematic reviews of all interventions in low-
and middle-income countries. Across 234 studies, Evans and Yuan (2022) find a median effect
size of 0.1 sd on learning. However amongst studies with the largest sample sizes, with which

school training programmes are most comparable, the median effect size is 0.06 sd.

One possible concern is that studies that estimated positive effects may be over-represented
in our sample due to publication bias. We find limited evidence of such a concern, based on
inspection of a funnel plot (Figure A7) and the Egger et al. (1997) asymmetry test. The funnel
plot shows that estimates are symmetrical and mostly statistically significant, indicating a lack
of publication or reporting bias. The linear Egger et al. (1997) and nonlinear Stanley and
Doucouliagos (2014) intercepts both adjust for any asymmetry, and produce estimates very

similar to our main unadjusted estimate (Table A1).

Our results highlight the value of aggregating studies to understand the evidence on
the effectiveness of interventions targeting school management on student learning. When
considering each study individually, the majority of programs appear to not be effective; 43 of
56 estimates are not statistically significant at the 95 percent level. However this is primarily

due to the majority of studies being under-powered. Just two studies are powered to achieve

13We borrow this approach from Romero et al. (2022).
14 This calculation assumes a simple additive model of learning gains, as in cost effectiveness studies (e.g., Kremer
et al., 2013), ignoring any distributional effects.
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a minimum detectable effect of 0.04 standard deviations (we calculate the minimum detectable
effect of each study ex-post as 2.8 x the standard error of the estimate). Yet, when aggregated,
our meta-analysis suggests that on average there are positive gains in student test scores. The
analysis is not driven by a single study, as the results remain robust to leaving out any one

individual study (see Figure A4).

3.4.3. Potential Moderators

The meta-analysis also allows us to consider important dimensions of heterogeneity (Table 5).
We consider program intensity (i.e., number of days of training), scale (i.e., number of schools
targeted), years between program and outcome measures, and GDP per capita. The first three
moderators are motivated by key areas commonly considered critical for impact, and the latter
by the differences in self-reported school responsibility and the focus on LMICs in this special
issue. Although other moderators are of interest, data limitations prevent us from expanding

this set.

A common prior is that programs that spend more time with the principal will have more
impact. However, we fail to find support for this hypothesis: the intensity of the training,
as measured by the number of training days, does not correlate with greater gains in student
learning (Table 5, column 3). Given the time constraints of school leaders, this suggests that
an effective program may not require more days of training for the program to be effective at

increasing student learning.

We next explore whether the scale of the intervention correlates with impact on student
learning. There is a general concern that interventions in smaller studies are delivered with
greater intensity, monitoring, and resources, and that this drives impact that will not be repli-
cated for interventions at larger scale (Crawfurd et al., 2022; List et al., eds, 2021). However, we
do not see evidence of this concern from the interventions evaluated. Interventions implemented
at larger scales yield effect sizes similar to those implemented with a relatively small number of

schools.1?

15Table A2 notes the number of schools included in the evaluation. Note that the number of schools does not
always reflect the sample size used in the estimation, as there may be other treatment arms included in the
evaluation. Rather, the number of schools provides a proxy of the scale at which the intervention was being
implemented.
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We then see whether effects are moderated by the time between the intervention and
when student learning is assessed, in line with arguments from de Hoyos et al. (2021, 2020) that
management interventions take time to translate into performance gains. We find a positive,
relatively large, but not statistically significant coefficient (Table 5, column 5). However, when
controlling for the other moderators, the coefficient on years to outcome becomes statistically

significant at 10 percent.

Finally, we see no statistically significant correlation with country GDP per capita. We
therefore fail to find evidence that returns from efforts to improve school management may
be more constrained in low-capacity contexts. We may lack sufficient variation to estimate
this correlation, however, because our sample includes only three comparisons from low-income
countries (from Madagascar and Gambia). Moreover, the null result may mask heterogeneity
within countries. For example, though Blimpo et al. (2015) fail to find average learning gains
in Gambia, they find that this was not the case in all communities. In communities with higher
levels of baseline human capital, as measured by adult literacy, there were learning gains from

the program.

Table 5: Regression of effect size on study characteristics

(1) (2) (3) (4) () (6) (7)

All LMICs All All All All All
10 Days of Training 0.004 -0.007
(0.009) (0.010)
Schools (’000s) 0.011 0.015
(0.022) (0.019)
Years to outcome 0.026 0.029*
(0.017) (0.017)
Log GDP pe 0.006 0.012
(0.006)  (0.008)
Constant 0.033***  0.030* 0.033%** 0.031*%** 0.035%** 0.032*** (.033***
(0.011)  (0.017)  (0.011)  (0.011)  (0.010)  (0.012)  (0.012)
N (Estimates) 56 36 56 56 56 56 56
N (Studies) 20 15 20 20 20 20 20

Note: * p < 0.1, ** p < 0.05, *** p < 0.01. Standard errors in parentheses. This table shows the result from a
random-effects meta-regression across the 56 estimates from our 20 studies. The outcome variable is the estimated
effect size of the program on test scores. Control variables are all centred at their mean, so that the constant can
be interpreted as the average effect across all studies. We use inverse-variance weights so more precise studies are
given more influence, and the Hedges et al. (2010) estimator to account for the dependence from when there are
multiple estimates from the same study. Column 2 shows results excluding studies from high-income countries.
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Results are similar when including all potential moderators as covariates (column 7).
Given that scale, intensity, time, and income do not appear to moderate effects, it is unclear
what features are driving the positive average impact we observe. This suggests that these
measures may be too coarse to identify key elements that make a program successful, such as
who is targeted, what areas are targeted, what materials are provided, and so on. Moreover,
these results are correlational, based on a small number of studies for each moderator, and
the moderators are likely confounded with other factors. For example, if training intensity
is higher in places where institutional quality is lower, then the lack of a correlation may not
reflect absence of a causal effect of intensity, but rather the selection of where such programs are
implemented. Understanding the drivers of program effectiveness using more rigorous designs

is a potential area for future research.

3.5. Barriers to effectiveness

Given the limitations of a quantitative analysis of heterogeneity across programs, we comple-
ment this exercise with a qualitative assessment of the barriers discussed in evaluations. In
general, many studies included a discussion on factors that reduced the potential of student
learning gains. In this section, we highlight some commonalities in the authors’ explanations
on why programs were not more effective. We find three common concerns: low take-up among
principals in attending the intervention, low incentives or capacity for the principals to adopt
the intervention, and the length of the causal chain between intervening on school management

to student learning.'6

Between the initial intervention targeting a school leader’s management to the final out-
come of student learning, several intermediary steps allow for potential student performance
gains to be realized. First, the principal must participate in the intervention. Second, the
principal must have the capacity and incentives to implement the intervention provided. If
either are incomplete, then this will reduce the potential impact of the intervention on student
learning. Studies included in our review commonly noted low take-up and low adoption as

reasons for limited downstream impacts on student learning. The authors also highlighted that

16 Additionally, in some studies, reduced effect sizes may reflect methodological limitations. For example, Fryer
(2017) argues that principal turnover may explain the fade-out of results in the schools being evaluated.
Garcia-Moreno et al. (2019) note that the comparison schools were familiar with the practices that were being
encouraged in the intervention.
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the methods to improve take-up, implementation capacity, and incentives for school leaders to

incorporate what they learned were critical to help realize the potential of these interventions.

Most of the comparisons used in this review estimate an intent to treat (ITT) effect of
the intervention, i.e., the offer of the intervention. This is an important estimate in determining
cost-effectiveness, and the returns to an intervention at scale. But equally important is the
effect of the intervention conditional on the principal participating and adopting the program,
or average treatment effect on the treated (ATT). The gap between the ATT and the ITT
estimate identified by the reviewed study is often the decision of the principal to participate in

and adopt the program.

In many of the studies, school leaders simply did not attend the training sessions, suggest-
ing a large gap between ITT and ATT. For example, Kraft and Christian (2022) study the effect
of providing trainings on offering teachers feedback, but only 60% of the principals who were
offered the trainings attended at least one session. Similarly, in Ganimian and Freel (2020), only
69% of the treated schools attend the intervention. In several studies in Argentina (de Hoyos
et al., 2020, 2021), take-up of the capacity building workshops were variable and difficult to
sustain. Romero et al. (2022) find that the already low take up of their intervention fell to
nearly zero when the program was implemented through a “training of the trainers” method, a

common approach to delivering interventions.!”

Even in cases where school leaders participated and engaged in the intervention, not ev-
eryone adopted the recommended practices. Some studies noted that the schools were often
not provided the capacity or incentives to follow through. In addition, if implementation of
school improvement plans or managerial skills are time consuming or have a high fixed cost,
then without the proper incentives or accountability structures, school leaders may decide not
to follow through. For example, interventions providing diagnostics or encouraging school im-
provement plans often did not provide a structure or support in how the school leader should
follow up. In one such intervention in India, qualitative interviews with principals and others
revealed that completion of the school improvement plan fulfilled an administrative requirement
and was viewed as a data collection exercise; once the school improvement plans were submitted

to authorities, the program was considered completed (Muralidharan and Singh, 2020). In the

" This is a method in which experts train key personnel in the schooling system, and those trained individuals
are then tasked with training others.
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US, Kraft and Christian (2022) note that the principals lacked sufficient time to implement

training on how to provide instructional feedback to teachers.

A third explanation common to several studies was the length and fragility of the causal
chain linking school management training to student performance, as in an O-ring production
function (Kremer, 1993). Principal attendance at the trainings and implementation of training
lessons is not always sufficient for achieving downstream effects on student learning. For exam-
ple, Ganimian and Freel (2020) note that small effect sizes on student learning may reflect the
long path from the intervention to student learning, and de Hoyos et al. (2020, 2021) hypothe-
size that management interventions take a long time to translate into performance gains. The
structure of school accountability to support principals—including parents, school management
committees, inspectors, and ministries of education—may also need to be aligned to promote
learning (Mbiti, 2016; Kaffenberger and Spivack, 2023). Without changes filtering down to class-
rooms, either through personnel changes or engaging existing teachers to improve instruction,

changes in management practices alone are unlikely to improve student performance.

4. External Validity and Gaps in the Evidence Base: How do

evaluated interventions compare to programs globally

How comparable are the school management interventions included in our systematic review to
the programs currently implemented by practitioners? To answer this question, we conduct a
survey designed to capture key features of school leader training programs. This is a simplified
version of the “In-Service Teacher Training Instrument” (Popova et al., 2022), designed to cap-
ture important features of teacher training programs, and adapted for use with school leaders by
Adelman and Lemos (2021). We apply our instrument to three groups of programs; first, pro-
grams included in our systematic review; second, potentially innovative programs implemented
by NGOs; and third, programs implemented at scale by governments. Our sample of evaluated
programs comes from our systematic review in Section 3. Our sample of potentially innovative
NGO programs is provided by a convening organisation, Global School Leaders, with ties to
local school leadership NGOs in LMICs throughout the world. Our sample of at-scale govern-

ment programs is drawn from a list of World Bank programs identified by Muralidharan and
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Singh (2020). World Bank programs are typically negotiated with, and implemented in close
collaboration with the government. We contacted each of the study authors, NGO leaders, and
World Bank Task Team leaders, with a request to complete the survey. In cases where we did
not receive responses, we also attempted to complete the survey using publicly available project

documentation.

Our final dataset includes 12 (of 20) evaluated programs, 10 (of 23) potentially innovative
NGO programs, and 13 (of 34) large-scale World Bank-supported government programs. The
relatively high non-response rates are clearly a limitation, with the direction of any resulting
bias unclear. We nonetheless think this is a useful starting point to assess gaps between evidence

and practice.

We present descriptive statistics from this survey in Table 6, in the form of medians to
reduce the influence of outliers. First, the scale—measured as median number of schools—of
evaluated programs (213) is less than NGO (550) and government (1,420) programs. We see
a similar pattern in the total number of school leaders targeted, in which evaluated programs
cover fewer leaders than NGO and government programs. Thus, the evidence base generally

includes smaller programs than those implemented by practitioners.

In contrast, the intensity and labor inputs (measured in median weeks and hours) of
evaluated programs is within the range of these measures for NGO and government programs.
NGO programs are considerably more intense than their government counterparts: 52 relative
to 2 weeks, and 80 relative to 24 hours. Evaluated programs run for an median of 64 hours over
4 weeks. The median leader to trainer ratio in evaluated programs (17.6) is also within the range
of NGO (17.5) and government programs (10). Though NGOs have more time with leaders as
measured by hours and weeks of the program, government programs are more intensive in their

use of trainers.

Evaluated programs are cheaper ($100), in median cost per trainee, than both NGO
($400) and government ($1,008) programs. Evaluated programs remain the cheapest even when
adjusting for the GDP per capita of the country where the program is implemented, though
by this metric NGO progams are most expensive. The cost advantage of evaluated programs is

surprising, as the larger scale of the NGO and government programs should also reduce their
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cost per trainee. It is also troubling, because any diminished effects at scale would not be offset

by reduced costs.'®

Finally, to measure training quality, we use a checklist of 25 high quality practices based
on the World Management Survey Bloom et al. (2015). The practices include target-setting,
systems for monitoring performance, and staff management. Evaluated programs use a median
of 70 percent of these practices, similar to NGO programs (82 percent), but much more than
government programs, which use only 24 percent. The evidence base therefore reflects practices

closer to NGO programs than to government programs.

Table 6: External validity of evaluated programs

Evaluated NGO Gov All

Total Schools 213 550 1420 450
Total Leaders 329 1151.5 686 775
Total Weeks 4 52 2 4.5
Total Hours 64 80 24 75
Leaders per Trainer 17.58 17.5 10 13.25
Cost per trainee (USD) 100 400  1007.5 375
Cost per trainee (% GDPpc) 7.47 27.7 19.36  19.21
Share of High Quality Practices 70 82 24 56
N 12 10 14 36

Note: Table reports medians per program. Cost per trainee (% GDP pc) reports
median of program cost as share of country GDP per capita, using GDP per capita
in the country of program implementation. Studies in column 1 include Beg et al.
(2021); Blimpo et al. (2015); de Barros et al. (2019); de Hoyos et al. (2020); Fryer
(2017); Ganimian and Freel (2020); Jacob et al. (2015); Kraft and Blazar (2014);
Lassibille et al. (2010); Lohmann et al. (2020); Romero et al. (2022); Tavares (2015).

5. Conclusion and directions for future research

The literature using modern methods to measure and improve school management practices is
burgeoning, but remains in its infancy. Although our review focuses on low- and middle-income
countries, this observation applies equally to high-income countries. Applications of the World
Management Survey to the public sector and developing countries are scarcely a decade old.
Evaluations of management reforms and training, relying on experimental or quasi-experimental
methods to identify causal effects, have also emerged only in recent years. Our meta-analysis

provides a useful aggregate, but is based on relatively few studies, all of which are considerably

8 An important caveat is that only four evaluated programs reported costs, giving us less confidence in this cost
estimate.
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heterogeneous in context and programming. Attempts to draw lessons from the aggregated
analysis must therefore apply the caution appropriate to a new and quickly evolving body of

evidence.

The meta-analysis reveals 0.033 sd in learning gains. This estimate is statistically signif-
icant and robust to several alternative specifications. At first glance, these learning gains may
appear small. However, the diffusion of these learning gains throughout a whole school exerts
a powerful influence on cost effectiveness. Our meta analysis implies cost effectiveness of 2.1 sd
cumulative learning gains per $100 for the median program.!® This estimate places in the mid-
dle range of cost effectiveness among education interventions reported by Kremer et al. (2013).
This estimate is also arguably conservative, as it only considers effects after one year despite
some evidence of effect persistence (de Hoyos et al., 2020), and uses the more expensive cost
estimates of NGO and government and programs ($400 per trainee) rather than the cheaper

evaluated programs ($100; Table 6).

Additionally, the recurrence of low take-up and adoption among evaluated programs sug-
gest that improving these dimensions could result in further increases in student learning.
However, the heterogeneity of the programs makes it difficult to identify which factors led

to successful interventions to improve school management.

Thus, much work remains to understand how to improve the effectiveness of school man-
agement programs targeting school leaders. We highlight that reduced take up and follow up
structures appear to inhibit the potential effects on student learning. Thus, a key remaining
question is: what factors could increase program take-up and adoption of better management

practices by school leaders?

In addition, future research should explore which design elements are most influential for
impact and cost-effectiveness. A first, basic step, is to report program costs, which appear in
only a few studies included in our review. We were therefore unable to explore the relationship
between program cost and impact across studies and relative to other methods to improve school

performance. Only a handful of studies explore different design elements, such as Romero et al.

1911 a typical school of 250 students (Walter, 2020), cumulative learning gains would be 0.033 x 250 = 8.25 sd.
The overall median cost per trainee across at-scale NGO and government programs reviewed in Section 4 is
$400. Translating these costs and benefits into total standard deviations of learning per $100, we have 8.25
sd/$400 x 100 = 2.1 sd.
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(2022) (direct training v. train the trainers in Mexico) and Beg et al. (2021) (adding training
in people management to training on differentiated instruction in Ghana). Evidence on teacher
training shows that programs linked to career incentives are more effective (Popova et al.,
2022). Yet no intervention covered in our systematic review evaluated the role of accountability
or incentives for principals to improve management practices or other outcomes, either as a
carrot (e.g., increased salary, promotion, or school resources) or stick (e.g., school or principal

sanctions). Much exploration of design elements remains.

The literature can also further probe the theory of change from management training to
student learning. Although management training programs usually target the school principal in
isolation, the actions of other actors—school inspectors, teachers, students, and households—
can influence program impact (e.g., Cilliers and Habyarimana, 2021). Discussions of school
management programs often implicitly focus on the production function parameter, which holds
responses from actors other than the principal fixed (Todd and Wolpin, 2003; Glewwe and
Muralidharan, 2016). But RCTs measure the policy parameter, i.e., the overall program effect
inclusive of all such responses. Management practices do not change in a vacuum. Given the
relatively lengthy causal chain between management training and student outcomes, research
should seek to disentangle elements of the policy parameter. Our meta-analysis suggests that

simple answers, such as program scale or training intensity, are insufficient.

Links between management training, management practices, and teacher activity are an-
alyzed in several studies included in our review. Findings have been mixed, although we are
unaware of studies finding reductions in teacher effort in response to management training (as
would be the case from crowding out if principal and teacher effort are substitutes). However,
strategic responses by households or other agents in response to management changes remain
largely unexplored. Does management change crowd in or crowd out effort and investments by
households? Such responses can enhance or mitigate program effects, in some cases reversing

the positive effects which may otherwise occur (e.g., Lucas and Mbiti, 2014).2°

Finally, most of the focus of the literature reviewed here has been on student test scores.
Research increasingly suggests that much of the long-term value of schooling may be in various

“non-cognitive” or “character” skills, and not well captured by short-term test scores (Jackson,

20For an example of worker resistance impeding changes in management practices in the private sector, see
Macchiavello and Morjaria (2022).
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2018). School management could plausibly improve school culture, helping teachers to develop
students both character and cognitive skills, and improving students safety and well-being. Few
of the studies in our review consider outcomes outside of test scores. Of those few, Ganimian
and Freel (2020) find no change in student-reported school climate, and three studies find
improvements in student attendance (Lassibille et al., 2010; Lohmann et al., 2020; Tavares,
2015). The two studies focused on reducing school violence (Devries et al., 2015; Smarrelli,
2021) both find changes in reported behavior - an outcome at least as important as student
learning. There is much more to learn about whether school leader training can improve student

well-being beyond short-term test scores.
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A. Appendix

A.1l. Additional Figures and Tables

Figure A1l: Systematic review search process
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Figure A2: Forest plot of meta-analysis results (all individual estimates)

Effect size Weight
Study with 95% CI (%)
T
Devries et al, Math, 1.5 years %1 -0.91[-1.99, 0.17] 0.05
Ganimian and Freel, Language, 1 year —I—: -0.14[-0.36, 0.08] 0.89
Devries et al, Language, 1.5 years — -0.10[-0.32, 0.12] 0.86
de Hoyos et al, Language, 1 year —I—%— -0.07[-0.27, 0.14] 0.97
Blimpo et al, Math, 3.5 years —E -0.06 [ -0.20, 0.08] 1.52
Ganimian and Freel, Math, 1 year —l— -0.03[-0.19, 0.14] 1.28
de Hoyos et al, Math, 1 year 1 -0.02[-0.30, 0.25] 0.65
Kraft and Christian, Math, 1 year -.- -0.02[-0.08, 0.04] 2.39
Garcia-Moreno et al, Language, 1 year + -0.02[-0.10, 0.07] 2.09
de Hoyos et al, Language, 2 years —I:— -0.02[-0.18, 0.15] 1.25
Lohmann et al, Math, 1 year -- -0.02[-0.06, 0.03] 2.53
Beg et al, Math, 1 year —.~ -0.01[-0.09, 0.07] 2.20
Garcia-Moreno et al, Math, 1 year —.— -0.01[-0.09, 0.08] 2.07
Steinberg and Yang, Language, 1 year . -0.01[-0.02, 0.01] 2.72
Lohmann et al, Language, 1 year - -0.00[-0.03, 0.02] 2.68
Jacob et al, Language, 2 years —.:— -0.00[-0.09, 0.08] 2.06
Blimpo et al, Language, 3.5 years —— 0.00[-0.12, 0.12] 1.72
Fryer, Math, 2 years . 0.00[-0.01, 0.02] 2.72
Muralidharan and Singh, Language, 1.5 years —-— 0.00[-0.12, 0.13] 1.62
de Hoyos et al, Math, 2 years —ﬁ— 0.01[-0.20, 0.22] 0.95
Steinberg and Yang, Language, 2 years - 0.01[-0.02, 0.03] 2.69
Garet et al, Language, 1 year — 0.01[-0.03, 0.04] 2.61
Beg et al, Language, 1 year -~ 0.01[-0.05, 0.07] 2.34
Steinberg and Yang, Math, 1 year . 0.02[-0.00, 0.04] 2.71
Lassibille et al, Language (International), 2 years —h— 0.02[-0.14, 0.18] 1.28
Garet et al, Language, 2 years -.- 0.03[-0.02, 0.07] 2.49
Jacob et al, Math, 2 years —-— 0.03[-0.08, 0.14] 1.82
Romero et al, Language, 2 years -- 0.03[-0.03, 0.08] 2.46
Steinberg and Yang, Language, 3 years - 0.03[-0.00, 0.06] 2.65
Fryer, Language, 2 years . 0.03[ 0.01, 0.05] 2.72
Muralidharan and Singh, Math, 1.5 years + 0.03[-0.09, 0.15] 1.68
Romero et al, Math, 2 years -.- 0.03[-0.03, 0.09] 242
Kraft and Christian, Language, 1 year *:.- 0.04[-0.02, 0.10] 2.39
Steinberg and Yang, Language, 4 years l 0.05[ 0.00, 0.09] 2.53
Fryer, Language, 1 year }. 0.05[ 0.03, 0.07] 2.72
Tavares, Language, 1 year —}.~ 0.05[-0.03, 0.13] 2.13
Lassibille et al, Math, 2 years + 0.05[-0.14, 0.24] 1.08
Garet et al, Math, 1 year :. 0.06[ 0.02, 0.09] 2.60
Fryer, Math, 1 year 3. 0.06 [ 0.04, 0.07] 2.72
Garet et al, Math, 2 years “-.- 0.06 [ 0.00, 0.12] 2.39
Steinberg and Yang, Math, 4 years E 3 0.07[ 0.02, 0.12] 247
Lassibille et al, Language (National), 2 years —— 0.08[-0.07, 0.23] 1.39
de Barros et al, Language, 3 years : [ | 0.09[ 0.05, 0.13] 2.61
de Hoyos et al, Language, 1 year + 0.09[-0.09, 0.28] 1.12
Aturupane et al, Language, 3 years —%—I— 0.10[-0.17, 0.36] 0.70
de Barros et al, Math, 3 years | | | 0.12[ 0.08, 0.16] 2.58
Devries et al, Language, 1.5 years ———=——— 0.12[-0.20, 0.44] 0.51
de Hoyos et al, Math, 1 year m 0.14[-0.07, 0.35] 0.94
Tavares, Math, 1 year B 0.14[ 0.03, 0.25] 1.81
Smarelli, Language, 1 year —l—-—> 0.15[-0.21, 0.51] 0.41
de Hoyos et al, Language, 2 years —%—I— 0.17[-0.05, 0.38] 0.90
Smarelli, Math, 1 year —%‘—> 0.20[-0.21, 0.62] 0.33
Aturupane et al, Math, 3 years ———&—— 0.21[-0.05, 0.48] 0.68
de Hoyos et al, Math, 2 years 1—I—> 0.22[-0.07, 0.50] 0.61
Steinberg and Yang, Math, 2 years —;—I—> 0.23[-0.04, 0.50] 0.65
Steinberg and Yang, Math, 3 years 3 B 046[ 042, 050] 2.60
Overall }’ 0.04[ 0.02, 0.07]
Il
-5 0 5

Note: Squares indicate study effect sizes and solid lines indicate 95 percent confidence intervals. Square
size is proportional to study weight, which is estimated based on the precision of the estimate. Red
diamonds indicate sub-group mean effects, and the green diamond indicates the overall mean effect.
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Figure A3: Forest plot of meta-analysis results, by study country income

Effect size Weight
Study with 95% ClI (%)

A. Low income countries

Devries et al, 2015, Uganda -0.30[-0.84, 0.24] 0.19

Blimpo et al, 2015, Gambia, The ——— -0.03[-0.16, 0.10] 2.83
Lassibille et al, 2010, Madagascar —%—-— 0.05[-0.12, 0.22] 1.78
s 2 -0.01[ -0.11, 0.09]
l
B. Lower middle income countries 1
Beg et al, 2021, Ghana —*— 0.00[-0.07, 0.07] 6.42
Muralidharan and Singh, 2020, India —a— 0.02[ -0.11, 0.14] 2.93
Aturupane et al, 2022, Sri Lanka : 0.15[-0.11, 0.42] 0.78
" 0.01 [ -0.05, 0.07]
1
C. Upper middle income countries !
Ganimian and Freel, 2021, Argentina —-—}— -0.08[-0.28, 0.11] 1.41
Garcia-Moreno et al, 2019, Mexico —i— -0.01[-0.10, 0.07] 4.99

Lohmann et al, 2020, Guatemala - -0.01[-0.05, 0.03] 10.90
Romero et al, 2022, Mexico . s 0.03[-0.03, 0.08] 8.16
‘ 0.05[-0.14, 0.25] 1.39
de Hoyos et al, 2021, Argentina ‘ 0.07[-0.17, 0.32] 0.89
Tavares, 2015, Brazil —m— 0.10[-0.00, 0.19] 4.34
de Barros et al, 2019, Brazil L 0.10[ 0.07, 0.14] 10.56
Smarelli, 2023, Peru 0.18[-0.21, 0.57] 0.37
0.04 [ -0.01, 0.08]

de Hoyos et al, 2020, Argentina

L 2

D. High income countries
Kraft and Christian, 2022, United States - 0.01[-0.05, 0.07] 7.67
Jacob et al, 2014, United States —— 0.01[-0.09, 0.11] 4.18
Fryer, 2017, United States 0.04[ 0.02, 0.05] 13.47
Garet et al, 2017, United States 0.04[-0.01, 0.08] 9.48
Steinberg and Yang, 2021, United States 0.11[ 0.05, 0.17] 7.26
0.04[ 0.02, 0.05]

Overall 0.04[ 0.01, 0.06]

°’o-*j[

-5

Note: Studies are grouped according to the current World Bank country income classification of their
setting. Squares indicate study effect sizes and solid lines indicate 95 percent confidence intervals.
Square size is proportional to study weight, which is estimated based on the precision of the estimate.
Red diamonds indicate sub-group mean effects, and the green diamond indicates the overall mean effect.
Effect sizes and standard errors for each study are both calculated as the mean of individual estimates
across different subjects and time periods within each study. This approach is conservative in assuming
perfect correlation between estimates within each study, and so providing no increase in precision or
weight for studies with multiple estimates (Borenstein et al., 2021). We show all individual estimates in
Figure A2.
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Figure A4: Meta-analysis robustness to outlier studies

Effect size
Omitted study with 95% CI p-value
Aturupane et al, 2022 3 o 0.03[0.01, 0.06] 0.005
Beg et al, 2021 3 . 0.04[0.01, 0.06] 0.003
Blimpo et al, 2015 3 o 0.04[0.01, 0.06] 0.003
Devries et al, 2015 3 » 0.04[0.01, 0.06] 0.003
Fryer, 2017 l < 0.04[0.01, 0.06] 0.011
Ganimian and Freel, 2021 3 . 0.04[0.01, 0.06] 0.002
Garcia-Moreno et al, 2019 3 . 0.04[0.01, 0.06] 0.002
Garet et al, 2017 3 o 0.03[0.01, 0.06] 0.009
Jacob et al, 2014 . 0.04[0.01, 0.06] 0.004
Kraft and Christian, 2022 l * 0.04 [ 0.01, 0.06] 0.004
Lassibille et al, 2010 3 < 0.04[0.01, 0.06] 0.005
Lohmann et al, 2020 3 0.04[0.02, 0.07] 0.001
Muralidharan and Singh, 2020 3 P 0.04[0.01, 0.06] 0.004
Romero et al, 2022 l p 0.04[0.01, 0.06] 0.007
Smarelli, 2023 3 < 0.03[0.01, 0.06] 0.004
Steinberg and Yang, 2021 3 . 0.03[0.01, 0.05] 0.012
Tavares, 2015 3 ° 0.03[0.01, 0.06] 0.009
de Barros et al, 2019 l 0.03[0.01, 0.05] 0.006
de Hoyos et al, 2020 3 ‘ 0.04[0.01, 0.06] 0.005
de Hoyos et al, 2021 3 ‘ 0.04[0.01, 0.06] 0.004
0

Note: This figure shows the robustness of our main meta-analytic result to leaving each study out one
by one. The solid vertical line indicates the overall mean effect size, and the dots and horizontal lines
indicate the relevant effect size estimate and confidence intervals for the meta-analysis when sequentially
omitting each study. Effect sizes and standard errors for each study are both calculated as the mean
of individual estimates across different subjects and time periods within each study. This approach is
conservative in assuming perfect correlation between estimates within each study, and so providing no
increase in precision or weight for studies with multiple estimates (Borenstein et al., 2021). We show all

individual estimates in Figure A2.
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Figure A5: Meta-analysis robustness to alternative methods

Restricted Maximum Likelihood | . -
Maximum Likelihood - .

Empirical Bayes | L *
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Hedges - ' .
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Note: This figure shows the robustness of our main meta-analytic result to alternative estimation meth-
ods.
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Figure A6: Effect Size Heterogeneity

Scale Intensity
Effect Size Effect Size
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Note: These figures show scatter plots of program effect size plotted against features of the program
and context, including the number of schools treated in the program, the number of days of training
provided, the number of years between program start and outcome measurement, and the log of country
GDP per capita.
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Figure A7: Funnel Plot
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Note: Funnel plots provide graphical tests for publication bias, showing whether more precise studies have
systematically different effect sizes to less precise studies. In this case we see no evidence of publication
bias.
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Table Al: Sensitivity to publication bias

(1) (2) 3)

None Egger Non-linear
Effect Standard Error -0.107
(0.432)
Effect Variance -1.558
(2.372)
Constant 0.033***  0.037*  0.037***
(0.011)  (0.020) (0.013)
N (Estimates) 56 56 56
N (Studies) 20 20 20

Note: * p < 0.1, ¥* p < 0.05, *** p < 0.01. Standard errors in parentheses. This table presents two standard
tests for publication bias - the Egger regression adjusting for the standard error of each estimate following
Egger et al. (1997), or the PEESE approach, adjusting for the variance of each estimate following Stanley and
Doucouliagos (2014). In both cases we use the Hedges et al. (2010) estimator to account for the dependence
from when there are multiple estimates from the same study.
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Table A2: Study Effect Sizes

Study Subject Years Control Group Effect SE

Aturupane et al, 2022 Language 3 0.095 0.133
Aturupane et al, 2022 Math 3 0.211 0.135
Beg et al, 2021 Language 1 Teachers trained in 0.011  0.033
Beg et al, 2021 Math 1 differentiated instruction -0.009  0.039
Blimpo et al, 2015 Language 3.5 Received 0.000 0.060
Blimpo et al, 2015 Math 3.5 mgmt manual -0.060 0.070
de Barros et al, 2019 Language 3 0.090 0.018
de Barros et al, 2019 Math 3 0.120 0.020
de Hoyos et al, 2020 Language 1 Received information 0.094 0.094
de Hoyos et al, 2020 Math 1 on school performance 0.137 0.108
de Hoyos et al, 2020 Language 2 Received information -0.018 0.085
de H0yOS et al, 2020 Math 2 on school performance 0.006 0.107
de Hoyos et al, 2021 Language 1 Received diagnostic -0.066 0.105
de HOyOS et al, 2021 Math 1 information -0.023 0.139
de Hoyos et al, 2021 Language 2 0.166 0.111
de Hoyos et al, 2021 Math 2 0.216  0.145
Devries et al, 2015 Lang (Int) 1.5 0.120 0.163
Devries et al, 2015 Lang (Local) 1.5 -0.100 0.115
Devries et al, 2015 Math 1.5 -0.910 0.551
Fryer, 2017 Language 1 0.050 0.008
Fryer, 2017 Math 1 Received 0.059 0.008
Fryer, 2017 Language 2 assessments 0.030 0.008
Fryer, 2017 Math 2 0.003  0.008
Ganimian and Freel, 2021 Language 1 -0.142 0.112
Ganimian and Freel, 2021 Math 1 -0.026  0.083
Garcia-Moreno et al, 2019 Language 1 -0.019 0.044
Garcia-Moreno et al, 2019 Math 1 -0.007 0.044
Garet et al 2017 Language 2 0.026 0.025
Garet et al, 2017 Language 1 0.009 0.018
Garet et al, 2017 Math 1 0.056 0.019
Garet et al, 2017 Math 2 0.060 0.030
Jacob et al, 2014 Language 2 -0.003 0.045
Jacob et al, 2014 Math 2 0.027 0.055
Kraft and Christian, 2022 Language 1 0.040 0.030
Kraft and Christian, 2022 Math 1 -0.020 0.030
Lassibille et al, 2010 Lang (Int) 2 0.020 0.083
Lassibille et al, 2010 Lang (Local) 2 0.077  0.077
Lassibille et al, 2010 Math 2 0.0563 0.097
Lohmann et al, 2020 Language 1 -0.004 0.013
Lohmann et al, 2020 Math 1 -0.016 0.023
Muralidharan and Singh, 2020 Language 1.5 0.004 0.065
Muralidharan and Singh, 2020 Math 1.5 0.031 0.062
Romero et al, 2022 Language 2 Management training cascade 0.027 0.027
Romero et al, 2022 Math 2 model and same funding 0.031 0.029
Smarelli, 2023 Language 1 0.150 0.185
Smarelli, 2023 Math 1 0.202 0.212
Steinberg and Yang 2021 Language 1 -0.005 0.009
Steinberg and Yang 2021 Math 1 0.017 0.010
Steinberg and Yang 2021 Language 2 0.008 0.012
Steinberg and Yang 2021 Math 2 0.230 0.140
Steinberg and Yang 2021 Language 3 0.029 0.015
Steinberg and Yang 2021 Math 3 0.460 0.019
Steinberg and Yang 2021 Language 4 0.048 0.023
Steinberg and Yang 2021 Math 4 0.073 0.026
Tavares, 2015 Language 1 State mandated 0.052 0.042
Tavares, 2015 Math 1 annual planning 0.139 0.056
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Table A3: D-WMS survey instrument: operations management

Topic

Process
Implementation

Process Usage

Process Monitoring

Questions

1.Standardization
of Instructional
Processes

How structured or stan-
dardised are the instruc-
tional planning processes
across the school?

What tools and resources are
provided to teachers to ensure
consistent level of quality in de-
livery across classrooms? What
are the expectations for the
use of these resources and tech-
niques?

How does the school leader mon-
itor and ensure consistency in
quality across classrooms?

2.Personalization
of Instruction
and Learning

How much does the school
attempt to identify individ-
ual student needs? How are
these needs accommodated
for within the classroom?

How do you as a school leader
ensure that teachers are effec-
tive in personalising instruction
in each classroom across the
school?

What about students, how does
the school ensure they are en-
gaged in their own learning?
How are parents incorporated in
this process?

3.Data-driven

Is data used to inform plan-

If so, how is it used — especially

What drove the move towards

Planning ning and strategies? in regards to student transitions | more data-driven planning/
and Student through grades/ levels? tracking?

Transitions

4.Adopting How does the school en- | How are these learning or new | How does the school ensure that
Educational Best | courage incorporating new | teaching practices shared across | teachers are utilising these new
Practices teaching practices into the | teachers? What about across | practices in the classroom? How

classroom?

grades or subjects? How does
sharing happen across schools
(community, state-wide etc), if
at all?

often does this happen?

5.Continuous
Improvement

When  problems (e.g.
within school/ teaching
tactics/ etc.) do occur,

how do they typically get
exposed and fixed?

Can you talk me through the
process for a recent problem that
you faced?

Who within the school gets in-
volved in changing or improving
process? How do the different
staff groups get involved in this?
Does the staff ever suggest pro-
cess improvements?

6.Performance
Tracking

What kind of main indica-
tors do you use to track
school performance? What
sources of information are
used to inform this track-
ing?

How frequently are these mea-
sured? Who gets to see this per-
formance data?

If T were to walk through your
school, how could I tell how it
was doing against these main in-
dicators?

7.Performance
Review

How often do you re-
view (school) performance
—formally or informally—
with teachers and staff?

Could you walk me through the
steps you go through in a process
review? Who is involved in these
meetings? Who gets to see the
results of this review?

What sort of follow-up plan
would you leave these meetings
with? Is there an individual per-
formance plan?

8.Performance
Dialogue

How are these review meet-
ings structured?

Do you generally feel that you
do have enough data for a fact-
based review?

What type of feedback occurs
during these meetings?

9.Consequence
Management

Let’s say you’ve agreed to
a follow-up plan at one of
your meetings, what would
happen if the plan was not
enacted?

How long does it typically go be-
tween when a problem is identi-
fied to when it is solved? Can
you give me a recent example?

How do you deal with repeated
failures in a specific department
or area of process?

10.Target Balance

What types of targets are
set for the school to improve
student outcomes?

Which staff levels are held
accountable to achieve these
stated goals?

How much are these targets de-
termined by external factors?
Can you tell me about goals that
are not externally set for the
school (e.g. by the government
or regulators)?

11.Target
Inter-connection

How are these goals cas-
caded down to the different
staff groups or to individual
staff members?

How are your targets linked to
the overall school-system perfor-
mance and its goals?

12.Time Horizon
of Targets

What kind of time scale are
you looking at with your
targets? Which goals re-
ceive the most emphasis?

Are the long-term and short-
term goals set independently?

Could you meet all your short-
run goals but miss your long-run
goals?

13.Target Stretch

How tough are your tar-
gets? How pushed are you
by the targets?

On average, how often would
you say that you and your school
meet its targets? How are your
targets benchmarked?

Do you feel that on targets
all departments/ areas receive
the same degree of difficulty?
Do some departments/ areas get
easier targets?

14.Clarity and
Comparability of
Targets

If T asked one of your staff
members directly about
individual targets, what
would they tell me?

Does anyone complain that the
targets are too complex? Could
every staff member employed by
the school tell me what they are
responsible for and how it will
be assessed?

How do people know about their
own performance compared to
other people’s performance?

Source: https://worldmanagementsurvey.org/data/dwms-public-sector/questionnaires/
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Table A4: D-WMS survey instrument: people management

Topic

Process
Implementation

Process Usage

Process Monitoring

| Questions

1.Rewarding High
Performers

How does your evaluation
system work? What pro-
portion of your employees’
pay is related to the results
of this review?

Are there any non-financial or fi-
nancial bonuses/ rewards for the
best performers across all staff
groups? How does the bonus
system work (for staff and teach-
ers)?

How does your reward sys-
tem compare to that of other
schools?

2.Removing Poor
Performers

If you had a teacher who
was struggling or who could
not do his/ her job, what
would you do? Can you
give me a recent example?

How long is under-performance
tolerated? How difficult is it to
terminate a teacher?

Do you find staff members/
teachers who lead a sort of
charmed life? Do some individu-
als always just manage to avoid
being fired?

3.Promoting High

Can you tell me about your

What types of professional

How do you make decisions

Performers career progression/ promo- | development opportunities are | about promotion/ progression
tion system? How do you | provided? How are these op- | and additional opportunities
identify and develop your | portunities personalised to meet | within the school, such as
star performers? individual teacher needs? performance, tenure, other?

Are Dbetter performers likely
to be promoted faster, or are
promotions given on the basis
of tenure/ seniority?
4.Managing How do school leaders show | Where do you seek out and | What hiring criteria do you use?
Talent that attracting talented in- | source teachers?

dividuals and developing
their skills is a top priority?
How do you ensure you have
enough teachers of the right
type in the school?

5.Retaining
Talent

If you had a top perform-
ing teacher who wanted
to leave, what would the
school do?

Could you give me an example
of a star performer being per-
suaded to stay after wanting to
leave? Could you give me an ex-
ample of a star performer who
left the school without anyone
trying to keep him?

6.Attracting

‘What makes it distinctive

If you were to ask the last three

How do you monitor how ef-

Talent / to teach at your school, | candidates would they agree? | fectively you communicate your
Creating a as opposed to other similar | Why? value proposition and the follow-
Distinctive schools? ing recruitment process?
Employee Value

Proposition

7.Leadership What is the school’s vision | Who does your school consider | Who is involved in setting this
Vision for the next five years? Do | to be your key stakeholders? | vision/ strategy? When there

teachers/ staff know and
understand the vision?

How is this vision communicated
to the overall school commu-
nity?

is disagreement, how does the
school leader build alignment?

8.Clearly Defined
Accountability
for School Lead-
ers

‘Who is accountable for de-
livering on school targets?

How are individual school lead-
ers held responsible for the de-
livery of targets? Does this ap-
ply to equity and cost targets as
well as quality targets?

What authority do you have to
impact factors that would al-
low them to meet those targets
(e.g. budgetary authority, hir-
ing & firing)? Is this sufficient?

9.Clearly Defined
Leadership and
Teacher Roles

How are the roles and re-
sponsibilities of the school
leader defined? How are
they linked to student out-
comes/ Performance? How
are leadership responsibili-
ties distributed across in-
dividuals and teams within
the school?

How are the roles and responsi-
bilities of the teachers defined?
How clearly are required teach-
ing competences defined and
communicated?

How are these linked to student
outcomes/ performance?

Source: https://worldmanagementsurvey.org/data/dwms-public-sector/questionnaires/
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A.2. Short summaries and additional details of papers

Lassibille et al. (2010) evaluate an RCT in Madagascar, in which randomly assigned districts
were provided a bundle of services to streamline operations, including operational tools and
guidebooks and training on their use. Two additional treatment arms, not included in the meta-
analysis, directed the intervention at administrators higher than at the school level (i.e., did
not include the school leader). These additional treatment arms failed at changing management
practices at the school level. The same RCT is also evaluated by Glewwe and Maiga (2011);
Lassibille (2016).

Lohmann et al. (2020) evaluate a large-scale (4,124 schools) RCT that distilled the 300-
hour program of Fryer (2017) into a single training session focused on “rules of thumb” guidance
in Gautamala. Treated schools also received a poster and checklists based on these rules of
thumb, and an additional session with Ministry of Education officials promoting these tools.
This light-touch approach makes the intervention unique within our review. The program
improved management and teaching practices, demonstrating the malleability of school man-

agement practices in response to a modest and low-cost intervention.

de Barros et al. (2019) leverage the randomized roll-out of a school governance program
targeting high schools that bundled school management training, peer support among school

principals, and external monitoring in Brazil.

Blimpo et al. (2015) evaluate a school-based management program bundling training for
principals, teachers, and community members with a grant in the Gambia. A second treatment
group received the grant only. The study accounts for a large proportion of schools in the

country. The bundled intervention increased student and teacher attendance.

Garcia-Moreno et al. (2019) uses a randomized roll-out to evaluate a school-based man-
agement program in Mexico that had a similar structure as the Gambian program evaluated
by Blimpo et al. (2015). The program encouraged school principals, teachers, and parents to
design “School Strategic Transformation Plans” and provided grants and technical assistance

to implement the plans. The program was national in scale.

Aturupane et al. (2022) evaluate a school-based management program in Sri Lanka that

added teacher training alongside management capacity building for principals.
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Muralidharan and Singh (2020) evaluate a school governance reform implemented at scale
in the state of Madhya Pradesh, India. Similar to the smaller-scale diagnostic feedback pro-
grams evaluated in Argentina (de Hoyos et al., 2020, 2021), this program consisted of detailed
school rating scorecards based on an initial audit; development of individual school improve-
ment plans in response to the scorecards, with involvement from principals, teachers, and school

management committees; and regular follow-up by government supervisors.

Jacob et al. (2015) evaluate a principal training program using the McREL Balanced
Leadership Framework in rural northern Michigan, United States. The program intended “to
deliver four different types of knowledge deemed important for improving practices: declarative
(knowing what to do), procedural (knowing how to do it), experiential (knowing why it is
important), and contextual (knowing when to do it)” (Jacob et al., 2015, p. 3). Treated
principals reported using better management practices and feeling more efficacious, though

teachers reported no changes in the instructional climate of the schools.

Fryer (2017) evaluate an intensive management training (300 hours over two years) to
principals in Houston, Texas. Training focused on instructional planning, data-driven instruc-
tion, and observation and coaching. This training was designed in part based on the World

Management Survey (Bloom et al., 2015).

Kraft and Christian (2022) evaluate principals trained on providing effective instructional
feedback to teachers in Boston. The training encouraged principals to adopt coaching language

and provide teachers with specific and actionable feedback.

Ganimian and Freel (2020) evaluate the Program on Leadership and Innovation in Educa-
tion (PLIE) in Argentina. PLIE was designed by the Varkey Foundation, a UK-based NGO, and
adapted for the Argentine context with government input. The program included six weeks of
leadership workshops for principals, including training and development of a “school innovation

project” for subsequent implementation, and follow-up visits by NGO staff.

de Hoyos et al. (2020, 2021) implement two RCTs test the impacts of providing diagnos-
tic feedback on student skills and building principal capacity to use the feedback to improve
performance in Argentina. Both RCTs included two treatment arms, 1) a diagnostic feedback

group, including student performance reports and online “dashboards;” and 2) a diagnostic

99



feedback plus capacity-building group, which received workshops on using the feedback and

other practices to improve school performance.

Tavares (2015) evaluates a large-scale program in Sao Paulo, Brazil that combined ele-
ments studied in the Argentine programs (Ganimian and Freel, 2020; de Hoyos et al., 2020,
2021). The intervention combined management training, diagnostics and targets for school

performance, and development of school improvement plans.

Romero et al. (2022) compare a management training delivered by professional trainers,
versus when the same training is delivered through a “train the trainers” group (i.e., where the
professional trainers trained school supervisors to deliver the program). The training program

was a successor to that studied by (7).

Beg et al. (2021) studies an intervention that offers training for head teachers on people
management, differentiated instruction for both teachers and head teachers, and a checklist in
basic management practices for head teachers in Ghana. They compare this intervention with
one that excludes the training on people management and a pure control (i.e., business as usual).
Civil servants from the Ghanaian Ministry of Education implemented the interventions. Com-
pared to the control group, both interventions led to changes in management practices and more
engagement among teachers. The intervention that included training on people management
further increased measures of people management, as intended. Both interventions successfully
raised student test scores and were statistically indistinguishable from each other, suggesting
no value added from the people management training. The authors contrast the findings to a
separate study in Ghana that provided a similar intervention that trained only teachers and
failed to improve learning outcomes (Duflo et al., 2020). One potential interpretation is that this
highlights the key role played by head teachers in translating capacity building interventions

into learning gains.

Two studies evaluate programs aimed to reduce school violence. Devries et al. (2015)
evaluate a behavioral intervention targeting principals and teachers, intended to reduce physical
violence against primary school children by school staff. A total of 42 Ugandan primary schools
were randomly assigned to receive the intervention or serve as a control group. The study
found the prevalence of physical violence, as reported by students, in the intervention schools

was significantly lower compared to the control schools. Smarrelli (2021) analyzes the impacts
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of a large-scale intervention in Peru aimed at improving school heads’ skills to manage school
violence. Using a fuzzy regression discontinuity design, the study finds that the intervention
led to an increase in reporting violence by eligible schools, but this rise was primarily due to

changes in reporting behavior rather than a higher incidence of violence.

Garet et al. (2017) evaluated a program in eight US school districts which introduced
teacher and principal performance measures and provided feedback based on these measures.
The study found that the performance measures were generally implemented as planned and
provided information to identify educators in need of support. The intervention resulted in
more frequent feedback for teachers and principals in treatment schools, and it had positive

impacts on classroom practice, principal leadership, and student achievement.

Steinberg and Yang (2022) examine the impact of the Pennsylvania (US) Inspired Lead-
ership program, an in-service training program for school principals, on teacher and student
outcomes. The study finds that PIL led to increased student math achievement by improving

teacher effectiveness, particularly in economically disadvantaged and urban schools.
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