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A B S T R A C T

We use a large-scale randomized experiment (across 1,198 public primary schools in Mexico) to study the
impact of providing schools directly with high-quality managerial training by professional trainers vis-à-vis
through a cascade-style ‘‘train the trainer’’ model. The training focused on improving principals’ capacities
to collect and use data to monitor students’ basic numeracy and literacy skills and to provide feedback to
teachers on their instruction and pedagogical practices. After two years, the direct training improved schools’
managerial capacity by 0.13𝜎 (𝑝-value 0.018) (relative to ‘‘train the trainer’’ schools), but had no meaningful
impact on student test scores (we can rule out an effect greater than 0.08𝜎 at the 95% level).
1. Introduction

Schools are complex organizations that are often poorly managed.
Across developed and developing countries, they tend to have worse
management practices than hospitals and manufacturing firms (Bloom
et al., 2014, 2015a). This is not surprising; school principals are chosen
according to seniority in many countries. As a result, although they
have years of classroom experience, principals may lack management
skills.

We study the implementation of the Government of Mexico’s large-
scale Escuela al Centro (in English, school at the center) strategy,
designed to strengthen school autonomy and improve principals’ man-
agerial capacity. This strategy was implemented nationwide for three
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Olmos, Lorenzo Baladrón, Germán Cervantes, Javier Treviño, and all the staff at SEP’s Directorate of Education Management. We are especially grateful to
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‘‘School Management, Grants, and Test Scores: Experimental Evidence from Mexico’’ (http://hdl.handle.net/10986/35108) and a draft of this paper was previously
circulated under the title ‘‘The Effect of Improving School Management on Test Scores: Experimental Evidence from Mexico’’. Karina Gómez provided excellent
research assistance. The views expressed here are those of the authors alone and do not necessarily reflect the World Bank’s opinions. Romero gratefully
acknowledges financial support from the Asociación Mexicana de Cultura, A.C. All errors are our own.
∗ Corresponding author.
E-mail address: mtromero@itam.mx (M. Romero).

1 Supervisors are the direct link between schools and educational authorities in each state. Supervisors are typically in charge of 8 to 20 schools (Santiago
et al., 2012).

2 Plan Nacional para la Evaluación de los Aprendizajes (PLANEA) was designed by the Mexican Education Evaluation Institute, which measures Math and Spanish
learning outcomes in grades 6, 9, and 12. PLANEA is aligned with the national curriculum and applied to a sample of students in all Mexican schools. In schools
with fewer than 40 students in the grade assessed, every student is tested. In those with more than 40 students, a random sample is tested.

consecutive school years (2015–16, 2016–17, and 2017–18). A core
component was managerial training for principals that focused on col-
lecting and using data to monitor students’ basic numeracy and literacy
skills and providing feedback to teachers on their instruction and peda-
gogical practices. We randomly assigned 1,198 eligible public primary
schools to one of two groups: (1) a ‘‘train the trainer’’ group, which
received managerial training under a cascade model in which 10%
of school supervisors were trained by professional trainers, who then
trained other supervisors, who in turn provided training to principals
(𝑛 = 599) and (2) a ‘‘direct training’’ group, in which principals received
managerial training directly from a team of professional trainers (𝑛 =
599).1
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We collected data on schools’ managerial practices, using the Devel-
opment World Management Survey (DWMS) (Lemos and Scur, 2016),
at baseline (in late 2015) and two years after the program was imple-
mented (in early 2018). The DWMS measures different dimensions of
schools’ managerial practices, including operations management, peo-
ple management, target setting, and monitoring. To measure students’
learning, we use data from a nationwide standardized test (PLANEA).2

Our results show a significant improvement of 0.13 (𝑝-value 0.018)
tandard deviations (𝜎 thereafter) in managerial capacities among ‘‘di-
ect training’’ schools compared to ‘‘train the trainer’’ schools. The
mprovements in managerial capacities do not translate into meaningful
mpacts on student learning. Students in ‘‘direct training’’ schools have
est scores that are 0.03𝜎 higher than their counterparts in ‘‘train the
rainer’’ schools. However, this difference is not statistically significant
𝑝-value 0.24) and we can rule out an effect greater than 0.08𝜎 on
est scores at the 95% level. There is little evidence of heterogeneity
n treatment effects by baseline school characteristics.

The failure of ‘‘direct training’’ to significantly improve learning
utcomes could be related to the weak contemporary correlation be-
ween managerial practices and test scores in Mexico (as measured
y the DWMS). Our baseline data shows that a 1𝜎 improvement in
anagerial practices is associated with an increase of less than 0.1𝜎

n test scores, a weaker correlation than Bloom et al. (2015a) reported
or several countries. However, even assuming a stronger link between
anagement and test scores (an increase of 0.4𝜎 in test scores as

he management index increases by one standard deviation) based on
he results from Bloom et al. (2015a) would imply that an increase
f 0.13𝜎 in management practices should yield an increase in test
cores of 0.029𝜎—the actual treatment effect was 0.03𝜎.3 Overall, the
xpected treatment effects on learning outcomes (assuming previous
orrelational evidence is causal and given the treatment effects on
anagement practices) are of the same order of magnitude as the

ctual treatment effects. While the intervention improved management
ractices, these improvements did not generate statistically significant
even with a sample size of 1,198 schools) changes in learning out-
omes. The fact we do not find treatment effects on test scores is not
ue to a lack of power. Our ex-post minimum detectable effect (MDE)
s 0.081𝜎 for test scores (with power of 80% and size of 5%) (Ioannidis
t al., 2017; McKenzie and Ozier, 2019). Rather, this result likely
mplies the need for larger effects on management practices to find
conomically meaningful effects on test scores.4

One way to boost the intervention’s impact on management prac-
ices would be to increase principals’ attendance to the training work-
hops. While ‘‘direct training’’ principals were about ten percentage
oints more likely to complete courses or receive counseling on how to
arry out school director duties in the past, less than 25% completed
he entire training (∼ 80 hours), and roughly 10% completed less
han 20 hours of the training. Instrumental variable approaches suggest
oosting attendance to the training workshops would result in further
mprovements in management that would translate into meaningful
mpacts in student learning outcomes. However, we take these results
s suggestive evidence that requires further confirmation in future
tudies due to measurement errors in the attendance data.

We contribute to the literature and policy debate on improving
chool management in low- and middle-income countries. Our study

3 Alternately, using our own data—and under some strong assumptions
hat allow us to use the treatment as an instrument for DWMS scores—our
reatment effect on DWMS implies an expected increase of 0.065𝜎 in test
cores, given the treatment effect on DWMS scores.

4 Alternatively, it could be the case that schools in Mexico are so well
anaged that the returns to additional increases in management are relatively

ow. However, comparing the distribution of DWMS scores in our setting to
hose in other countries found by Bloom et al. (2015a) suggests this is not the
2

ase. e
dvances research that explores the relationship between school man-
gement and student outcomes (World Bank, 2007). Recent evidence,
ostly from developed countries, demonstrates that management prac-

ices are an important determinant of school effectiveness. Using data
or 39 charter schools in the United States, Dobbie and Fryer (2013)
how that traditional school inputs such as class size and teaching
ertifications cannot explain differences in school effectiveness. How-
ver, school management practices, such as providing feedback to
eachers and using data to guide instruction, are a significant determi-
ant of school effectiveness (Fryer, 2014). In line with Fryer (2014)’s
indings, Bloom et al. (2015a) document a positive and statistically sig-
ificant correlation between managerial practices and student learning
utcomes. There is also evidence from India that learning outcomes
nd progress are positively correlated with managerial practices (Lemos
t al., 2021). Our baseline data adds to the evidence base on the
orrelation between school management and learning outcomes. We
ind a weaker correlation between them than previous studies have
dentified, which could be partially explained by the low autonomy
n the Mexican public education system—Bloom et al. (2015a) shows
igher school autonomy is correlated with higher management scores.5

Moreover, we provide experimental estimates of the relative ef-
fectiveness of two strategies to improve school principals’ managerial
capacity on management practices and student learning outcomes in a
developing country. While there is evidence from the US that training
programs to improve school principals’ managerial practices have a
positive effect on student learning outcomes (Fryer, 2017), our evi-
dence and findings from other developing countries suggest otherwise.
A closely related paper by Muralidharan and Singh (2020) shows
that an attempt to improve management quality in Indian schools by
inducing principals to adopt ‘‘best practices’’ had no impact on student
outcomes. India’s accountability and incentive structure for principals
is rather weak (as it is in Mexico), which the authors argue may explain
why improving managerial practices has little or no effect on test
scores.6

2. Context and intervention

2.1. Context

Mexico’s primary education system (grades 1 to 6) has more than
14 million students and 573,000 teachers distributed across roughly
100,000 schools.7 The system is highly decentralized: 32 state-level
education systems follow a common national curriculum and general
guidelines from the Federal Secretariat of Public Education (Federal
SEP, from its acronym in Spanish). However, local governments are
fully responsible for administering each state-level Secretariat of Public
Education.

Access to primary education in Mexico is high, with over 98% of
children aged 6 to 12 enrolled in the education system (World Bank,
2017b; Dirección General de Planeación, Programación y Estadística
Educativa, 2018). However, the quality of education is low. Although
almost all children graduate from primary school (World Bank, 2017a),
fewer than half of them achieve basic proficiency in math and Spanish
(and only one in three in marginalized areas) according to 2018 na-
tionwide standardized tests (Instituto Nacional para la Evaluación de
la Educación, 2018).

5 Mexican schools are less autonomous than schools in other Organization
or Economic Co-operation and Development (OECD) countries (Hopkins et al.,
007; OECD, 2016).

6 A second potential explanation for the lack of impact is that managerial
ractices take longer to improve student education outcomes (see de Hoyos
t al., 2020).

7 Unlike other countries in Latin America, Mexico has a small private educa-
ion sector that accounts for only 10% of the total primary enrollment (Elacqua

t al., 2018).
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Mexico has three types of public primary schools: general primary
schools (which teach most children), and indigenous and community
schools, which serve roughly 800,000 and 400,000 students, respec-
tively. These include many small, multi-grade schools with small num-
bers of students.8 The existence of a large number of small schools
increases the governance challenges and requires tailored management
models.

These governance challenges are compounded by a high rotation
of teachers and school principals and—until recently—the lack of a
system to regulate the entry and promotion of teachers. Previously, the
national teachers’ union influenced teachers’ (and school principals’)
appointments (Álvarez et al., 2007). In 2013, the central government
implemented a major education reform that defined and regulated a
merit-based process to hire and promote teachers and principals. It
also introduced the Escuela al Centro strategy to enhance principals’

anagerial capacities to improve students’ learning outcomes.

.2. The Escuela al Centro strategy

The government implemented the Escuela al Centro strategy na-
tionwide for three consecutive school years (2015–16, 2016–17, and
2017–18). It had two main component—the provision of school grants
and school principals’ managerial training.9

The grant component consisted of an annual monetary transfer to
schools that submitted an improvement plan approved by their school
council. The grants ranged from USD 1,500–15,000 depending on the
school’s size (about USD 5–50 per student). Schools used these grants to
implement their annual improvement plans and pay for basic supplies
and repairs. As explained in Section 3.1, all schools in our sample
received these grants.

The training component focused on improving school principals’
capacity to collect and use data to monitor students’ basic numeracy
and literacy skills and provide teachers with feedback on their teaching
styles. To implement this training, the Federal SEP developed two tools:
(i) a student assessment to monitor foundational skills (Sistema de Alerta
Temprana en Escuelas de Educación Básica, SisAT) and (ii) a Stallings
classroom observation tool to provide feedback to teachers on how to
improve their instructional and pedagogical practices.

The SisAT was developed based on evidence that providing school
principals in Mexico with information on what areas of the national cur-
riculum are the most challenging for students, based on national stan-
dardized learning assessments, had positive effects on student learn-
ing (de Hoyos et al., 2017, 2019). It includes items from past national
standardized assessments to measure students’ basic numeracy and
literacy skills and identify lagging students to trigger early remedial
actions. Teachers administer the SisAT and input the scores into a
simple software program that generates a detailed report and flags
students with significant learning gaps. The SisAT also pinpoints the
most challenging areas of the national curriculum for students and
classrooms. While schools were free to decide when to administer the
SisAT, most did so at the beginning of the school year to generate
baseline measures to include in their school improvement plans and
throughout the school year to monitor students’ progress.

The Stallings classroom observation tool was developed based on ev-
idence that using school principals to coach teachers improves student
learning in Mexico (Secretaría de Educación Pública and Banco Inter-
nacional de Reconstrucción y Fomento, 2015). It collects information

8 The smallest 40% of primary schools in the country serve 8.5% of its
rimary school students. By comparison, Mexico has less than half of the
tudent population of the United States, but 50% more schools.

9 The description of the Escuela al Centro strategy is available at: http:
//www.dof.gob.mx/nota_detalle_popup.php?codigo=5488338, and the operat-
ing rules are available at: http://www.dof.gob.mx/nota_detalle.php?codigo=
3

5509544&fecha=29/12/2017.
on the teacher’s use of time in the classroom, including the activities
conducted, pedagogical practices, use of educational materials, and
level of student engagement (Stallings, 1977; Stallings and Molhlman,
1988). The tool helps school principals systematically collect data to
provide feedback to teachers on how to improve their teaching.

The Federal SEP developed a high-quality training strategy, in-
cluding learning materials, to help principals use the SisAT and the
Stallings classroom observation tool. The training consisted of 40 hours
of instruction per tool.10 The SEP used a ‘‘train the trainer’’ cascade
model to roll out the Escuela al Centro strategy throughout the country.
State-level education authorities selected 10% of all primary school
supervisors to receive the training from a professional team that in-
cluded staff involved in designing the tools. The trained supervisors
then provided training to the other supervisors in their state. After
all supervisors in a state were trained (by either the professionals
or their peers), they then proceeded to train the school principals in
their jurisdictions. To test the efficacy of the cascade model versus
professional training, the SEP provided professional training to some
school principals.

3. Research design and data

3.1. Sampling and randomization

To test the effectiveness of the professional training, the SEP invited
all 32 states in the country to participate in an impact evaluation. The
seven states that met the requirements—Durango, Estado de México,
Morelos, Tlaxcala, Guanajuato, Tabasco, and Puebla—were selected to
be part of this research study (see Figure A.1).11

The local education authorities invited all public primary schools in
all seven states to apply for the school grant component of Escuela al
Centro. We randomly assigned the 1,198 schools that applied to the
grants to one of two groups: (1) ‘‘train the trainer’’ schools, which
received a school grant and school principals’ managerial training using
the cascade model (𝑛 = 599) or (2) ‘‘direct training’’ schools, which
received a school grant and professional training (𝑛 = 599).12

Our experimental design allows us to estimate the causal effects
of using professional trainers vs. the cascade model to train school
principals.13

Our sample included public primary schools that chose to partic-
ipate in the program. To be eligible, schools had to have more than
60 students; those with at least one classroom with students from
different grades were excluded.14 Therefore, the schools included in the
experiment have more students and teachers and are more likely to
be urban than the average public primary school in Mexico (see Table
A.1).

10 These training materials are available at the Escuela al Centro website:
https://escuelaalcentro.com/intervenciones/descarga-los-materiales/.

11 From the 32 states in Mexico, 14 states expressed interest in participating
in the impact evaluation. However, only seven complied with the required
paperwork.

12 Some principals in ‘‘direct training’’ schools also benefited from short-
term leadership certificate training programs offered by state-level education
authorities. These programs focused on leadership issues, in line with the
national school principal’s profile standards. As explained in more detail
in Section 3.2, the DWMS—the instrument we use to measure principals’
overall managerial practices—does not take leadership practices into account.
Appendix A.5 provides further details on the states’ short-term certification
programs.

13 While it is not possible to experimentally identify the impact of the
cascade-style training vis-à-vis no training at all, there is evidence that cascade
training models tend to be relatively ineffective (Popova et al., 2018).

14 Small schools were excluded because the managerial intervention was
focused on training principals to coach teachers. In small schools, principals
also teach and thus need different management models.

http://www.dof.gob.mx/nota_detalle_popup.php?codigo=5488338
http://www.dof.gob.mx/nota_detalle_popup.php?codigo=5488338
http://www.dof.gob.mx/nota_detalle.php?codigo=5509544&fecha=29/12/2017
http://www.dof.gob.mx/nota_detalle.php?codigo=5509544&fecha=29/12/2017
https://escuelaalcentro.com/intervenciones/descarga-los-materiales/
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The randomization protocol varied slightly across the seven partici-
pating states. Broadly, schools were first stratified into different groups
(by enrollment and location) and then randomly assigned to either
the treatment (‘‘direct training’’ by professional trainers) or control
(cascade-style training) group. Section A.3 details each state’s sampling
and randomization strategy.

3.2. Data

We collected primary data on the principals’ managerial practices
and perceptions of the quality of the training they received. We also
use secondary data from administrative records provided by SEP that
include: (i) student learning outcomes; (ii) school marginalization in-
dex; and (iii) information on schools’ infrastructure, enrollment rates,
and number of teachers. Our study period coincides with two school
years, 2015–16 (baseline) and 2017–18 (follow-up). In addition, the
baseline and follow-up months roughly coincide with the nationwide
standardized test application dates, which allow us to measure the
intervention’s impact on both management practices and student test
scores.

3.2.1. Primary data
Information on schools’ managerial practices was collected using

the DWMS—an adaptation of the World Management Survey (WMS),
originally developed to measure the quality of management practices in
manufacturing firms in developed (Bloom and Van Reenen, 2007) and
developing countries (Bloom et al., 2013).15 The WMS and the DWMS
were subsequently adapted to measure management quality in the edu-
cation and health sectors (Bloom et al., 2015a,b). The WMS and DWMS
are fully comparable; the latter can better identify granular differences
in management practices at the lower end of the management quality
distribution, where most public schools and hospitals in developing
countries are located.

The DWMS adaptation to measure management practices in schools
in developing countries consists of a recorded interview with the school
principal. The interview includes 23 open-ended questions that collect
information on four dimensions: operations management, people man-
agement, target setting, and monitoring.16 The interviews, conducted
by a team of two trained enumerators (one coder and one interviewer),
lasted around two hours. While the DWMS is designed to be less subjec-
tive than the WMS to overcome the lower capacity of enumerators in
developing countries, there is still considerable room for enumerator
subjectivity in data coding. We assigned the same team of trained
enumerators to code the audio files from all the original interviews to
ensure comparability over time. Unfortunately, 32% of the audio files
from the baseline, and 16% from the follow-up, were damaged when we
asked the enumerators to code the interviews. Schools with and without
misplaced audio files in the endline are statistically indistinguishable in
observable characteristics (see Tables A.2 and A.3). Thus, our results
are unlikely to be driven by differences in observable or unobservable
characteristics between schools with and without functioning audio
files, including the treatment status. To ensure comparability across
schools, we randomly assigned audio files to enumerators and control
for enumerator fixed effects in all the regressions. We conducted the
baseline DWMS surveys between October 2015 and May 2016, and the
follow-up surveys from January to May 2018.17

15 For more on the DWMS survey instrument, see Lemos and Scur (2016)
nd https://developingmanagement.org/.
16 The DWMS adaptation for Mexico included an additional dimension,

eadership. Having this additional dimension responded to the government’s
eed to better align the DWMS instrument to the rules of operation of Escuela al
entro. All the analyses reported in this paper exclude the leadership dimension
hen constructing the overall DMWS index to ensure it is comparable with
ther settings.
17 https://escuelaalcentro.com/ has a detailed timeline of when different
4

ounds of data collection took place in each state.
For reference, we compare the distribution of management scores in
ur setting (at baseline) to the distribution in India, Brazil, and the US
rom Bloom et al. (2015a)—see Figure A.2. Overall, the average school
n our setting has a higher management score than the average school
n India (2.1 vs 1.7), a similar score to the average school in Brazil (2.1
s 2.0) and a lower score than the average school in the US (2.1 vs
.7). However, the dispersion in management practices in our setting
s lower, which could be explained by the restrictions imposed on the
xperimental sample (e.g., excluding small multi-grade public schools
nd all private schools).

School principals also completed two online surveys to assess the
uality of managerial training—one for each tool. The surveys included
uestions about different elements of the tools and their associated
raining. Since the surveys were not mandatory, many school principals
id not complete them. Schools that answered the online surveys are
tatistically different from those that did not in several observable
haracteristics, including the treatment status (see Tables A.9–A.12).
or completeness, we report some basic statistics from these two on-
ine surveys. However, their information is not representative of our
xperimental sample due to sample selection (i.e., it has differential
ttrition across treatments and within each treatment); therefore, we
xclude this data from our main analysis.

.2.2. Secondary data
We use three types of secondary data. First, we measure student

earning outcomes using PLANEA test scores. The exam was adminis-
ered to grade 6 in June 2015 and June 2018. SEP gave the authors
ccess to anonymized student-level data for both years for all schools
n our sample. As part of registering their school for PLANEA, principals
eeded to fill a survey (PLANEA-Contexto). The survey asks about their
aily activities and the challenges they face. We use these surveys as
secondary measure of principals’ management practices and their

xposure to the training.
Second, we gathered information on the location of each school

rom the PLANEA data. We use this information to match each school
o its locality’s marginalization index, which accounts for deficiencies
n education, housing, population, and household income.18 Third, we
se administrative school census data collected by federal and state-
evel education authorities known as Formato 911. Since 1998, Formato
11 has been collected at the beginning and end of each school year.
t gathers basic information on the number of students, the number of
eachers and their qualifications, the school principal’s characteristics,
he number of classrooms, and its geographic location. This school
ensus data can be matched with the PLANEA data.19

.3. Balance and attrition

Most student and school characteristics are balanced across treat-
ent arms at baseline (see Table 1). The average school in our sample
as 279 students, 9.4 teachers, and a pupil–teacher ratio of 29; 40%
f schools are in rural areas and 38% are in areas categorized as poor
r very poor by the government. The last two rows of the table show
he fraction of schools for which we have endline DWMS and PLANEA
ata (in 2018). We have PLANEA data for nearly all schools (∼99%)
nd DWMS data for ∼77% of schools (due to damaged audio files from
he interviews, as mentioned above). The proportion of schools with
oth PLANEA and DWMS data is balanced across treatments.

18 Consejo Nacional de Población (CONAPO) estimates this index.
19 All the data used in this paper can be downloaded from www.xaber.org.

mx.

https://developingmanagement.org/
https://escuelaalcentro.com/
http://www.xaber.org.mx
http://www.xaber.org.mx


Journal of Development Economics 154 (2022) 102779M. Romero et al.

3

c
t
t
f
i
m
t
e
n
l

p
r
C
‘
t
d
c
s
t
i
c
d

4

4

D

Table 1
Balance across treatment groups.

(1) (2) (3)
Mean (SD) Difference

Train the trainer Direct training (2)-(1)

Students in math achievement L-IV (%) 7.79 8.36 0.56
(11.11) (12.25) (0.66)

Students in math achievement L-I (%) 60.00 60.17 0.19
(21.81) (22.24) (1.22)

Students in language achievement L-IV (%) 2.67 3.31 0.65**
(3.86) (6.40) (0.30)

Students in language achievement L-I (%) 52.17 51.56 −0.60
(20.25) (20.52) (1.15)

Marginalization 0.38 0.38 −0.00
(0.49) (0.49) (0.02)

Urbanization 0.41 0.39 −0.02
(0.49) (0.49) (0.02)

Number of students 272.59 285.96 13.31
(163.74) (163.69) (8.87)

Number of teachers 9.27 9.63 0.36
(4.23) (4.39) (0.24)

Student–teacher ratio 28.34 28.89 0.54
(6.92) (7.18) (0.35)

DWMS endline missing 0.22 0.23 0.01
(0.41) (0.42) (0.02)

PLANEA endline missing 0.01 0.01 0.00
(0.08) (0.09) (0.00)

Observations 599 599 1,197

This table presents the means and standard deviations (in parentheses) for ‘‘train the trainer’’ (Column
1) and ‘‘direct training’’ schools (Column 2). The differences reported in Column 3 take into account the
randomization design (i.e., including strata fixed effects), and standard errors (in parentheses) are clustered
at the school level. Achievement level (L) refers to the PLANEA 2015 exam results, which are scored from
L-I (lowest) to L-IV (highest). Marginalization is a variable coded 1 for areas with ‘‘high’’ or ‘‘very high’’
marginalization, and 0 otherwise according to CONAPO. Urbanization is a variable coded 1 for schools
located in an urban area, and 0 otherwise. The number of students and teachers is taken from Formato 911
for the 2015–2016 academic year. * 𝑝 < 0.10, ** 𝑝 < 0.05, *** 𝑝 < 0.01.
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.4. Compliance

To measure compliance with the evaluation’s original design, we
ompiled information on whether school principals reported attending
he training sessions on the two tools. As mentioned above, since
he characteristics of schools that answered the survey are different
rom those that did not (see Tables A.9–A.12), these results should be
nterpreted with caution. Due to the sample selection in the compliance
easures and the inability to directly compare the training hours across

reatment arms (cascade vs. direct), local average treatment effect
stimates using the treatment assignment as an instrument for the
umber of training hours principals report are difficult to interpret and
ikely biased.

While virtually no principals in ‘‘train the trainer’’ schools com-
leted the full training on the use of either tool, less than half (∼40%)
eceived some training (10–39 hours) through the cascade model (see
olumns 1 and 2 of Table 2). About one-quarter of principals in

‘direct training’’ schools (20%–25%) completed the training on both
ools, and roughly 80% received some training from professionals. The
ifference between treatment groups is statistically significant for both
ompleted training and the indicator for some training. This is further
upported by evidence from surveys principals completed as part of
he nationwide student standardized test (PLANEA-Contexto surveys)
n 2018. Specifically, ‘‘direct training’’ principals were more likely to
omplete courses or receive counseling on how to carry out school
irector duties in the past 12 months (see Panel A, Table A.4).

. Results

.1. Correlation between management (DWMS) and learning

We first explore the correlation between learning outcomes and
WMS at baseline. We seek to replicate the analysis in Bloom et al.
5

s

able 2
ompliance across treatment groups.

(1) (2) (3)
Mean (SD) Difference

Train the trainer Direct training (2)-(1)

Panel A: Stallings classroom observation tool
All training sessions (40 hours) 0.01 0.24 0.23***

(0.10) (0.43) (0.02)
Some training sessions (10-40 hours) 0.39 0.86 0.44***

(0.49) (0.35) (0.03)
Observations 304 533 837

Panel B: Foundational skills measurement tool (SisAT)
All training sessions (40 hours) 0.01 0.19 0.18***

(0.09) (0.39) (0.02)
Some training sessions (10-40 hours) 0.32 0.72 0.39***

(0.47) (0.45) (0.03)
Observations 402 464 866

This table presents the means and standard deviations (in parentheses) for ‘‘train the
trainer’’ (Column 1) and ‘‘direct training’’ schools (Column 2). The differences reported
in Column 3 take into account the randomization design (i.e., including strata fixed
effects), and standard errors (in parentheses) are clustered at the school level. Panel A
has information on whether the school principal attended the training sessions for the
Stallings classroom observation tool (and how many hours). Panel B has information on
whether the school principal attended the training sessions on SisAT (and how many
hours). * 𝑝 < 0.10, ** 𝑝 < 0.05, *** 𝑝 < 0.01.

2015a) and compare our results with those previously found in the lit-
rature on the magnitude of the relationship between student learning
utcomes and school management measured by the DWMS.

In our data, better management quality, as measured by the DWMS,
s only marginally correlated with better educational outcomes (see
able 3). A one-standard-deviation increase in the DWMS index is
ssociated with an increase of 0.00𝜎–0.02𝜎 in student test scores. We
ollow Bloom et al. (2015a) and control for the number of pupils in the
chool, the pupil–teacher ratio, and the marginalization index (Column
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Table 3
Association between DWMS and test scores at baseline (all schools in the sample).

(1) (2) (3) (4) (5)
PLANEA 2015 scores

DWMS 0.0017 0.011 0.020 0.017 −0.0065
(0.025) (0.025) (0.023) (0.022) (0.027)

No. of obs. 20,680 20,680 20,680 20,049 20,049

State FE No Yes Yes Yes Yes
Strata FE No No Yes Yes Yes
Controls No No No Yes Yes
Enumerator FE No No No No Yes

This table presents the conditional correlation between the DWMS and student test
scores at baseline across all schools in our sample. State FE indicates whether state
fixed effects are included. Strata FE indicates whether strata fixed effects are included.
Controls indicates whether the regression controls for the number of pupils in the
school, the pupil–teacher ratio, and the marginalization index. Enumerator FE indicates
whether interviewer dummies are included. Standard errors are clustered at the school
level. * 𝑝 < 0.10, ** 𝑝 < 0.05, *** 𝑝 < 0.01.

4). We also control for measurement error by adding interviewer fixed
effects (Column 5). The point estimate is robust to various controls and
is never statistically significant. By comparison, Bloom et al. (2015a)
find that a one-standard-deviation increase in the WMS index is as-
sociated with an increase in pupil outcomes of 0.2–0.4𝜎. In Brazil,
he setting included in their study closest to Mexico, a one-standard-
eviation increase in the WMS index is associated with an increase in
upil outcomes of 0.104𝜎. Thus overall, we find a lower correlation
etween outcomes and management than previously documented in
ther countries.

Of the four components of the DWMS (operations, monitoring,
argets, and people), targets was the most closely correlated with
tudent outcomes, followed by monitoring and people; none of them
emonstrated a statistically significant correlation with test scores in
ur setting (see Table A.5).

.2. Experimental results

Our main estimating equation for student-level outcomes is:

𝑖𝑠𝑔 = 𝛼𝑔 + 𝛾1𝐷𝑖𝑟𝑒𝑐𝑡𝑇 𝑟𝑎𝑖𝑛𝑖𝑛𝑔𝑠 + 𝜀𝑖𝑠𝑔 (1)

here 𝑌𝑖𝑠𝑔 is the outcome of interest of student 𝑖 in school 𝑠 in group
(denoting the stratification group used to assign treatment), 𝛼𝑔 are

trata fixed effects, 𝐷𝑖𝑟𝑒𝑐𝑡𝑇 𝑟𝑎𝑖𝑛𝑖𝑛𝑔𝑠 indicates whether school 𝑠 received
raining directly provided by professional trainers, and 𝜀𝑖𝑠𝑔 is an error
erm. We use a similar specification without 𝑖 subscript to examine
chool-level outcomes. We estimate these models using ordinary least
quares, clustering standard errors at the school level. 𝛾1 is the coeffi-
ient of interest and reflects the difference between the two types of
raining.

Overall, the direct training intervention improved management
ractices relative to the indirect training (see Panel A, Table 4).
anagement scores in schools that received direct training were 0.13𝜎
𝑝-value 0.018) higher than in ‘‘train the trainer’’ schools. Therefore,
ur results show that it pays off to invest in professional trainers to
mprove school principals’ management capacities.20

20 According to surveys administered to principals as part of the nation-
ide student standardized test (PLANEA-Contexto surveys), in 2018 ‘‘direct

raining’’ principals were not more likely than those trained using the cas-
ade method to undertake activities to improve learning outcomes, observe
lassroom teaching, help teachers improve their pedagogical practices, or
rovide parents with school and student performance information (see Panel B,
able A.4). However, these self-reported measures are likely inflated by social
esirability bias given the (likely unrealistic) high proportion of principals who
eport doing these activities often or very often. Thus, we do not believe the
ifference between the ‘‘train the trainer’’ and ‘‘direct training’’ from these
elf-reported measures accurately reflects treatment effects.
6

Table 4
Effects on the DWMS and on learning outcomes.
Panel A: DWMS and its components

(1) (2) (3) (4) (5) (6)
DWMS Operations Monitoring Targets People Leadership

Direct training 0.13** 0.14** 0.13** 0.027 0.093* −0.0091
(0.053) (0.056) (0.060) (0.052) (0.056) (0.060)

No. of obs. 913 913 913 913 913 911

Panel B: Learning outcomes
(1) (2) (3) (4)
Math Language Average PCA

Direct training 0.031 0.027 0.035 0.035
(0.029) (0.027) (0.029) (0.029)

No. of obs. 39,263 39,665 37,958 37,958

Panel A presents the treatment effects on management practices (measured using the
DWMS). The outcome in Column 1 is the composite index of management practices,
while Columns 2–5 display the outcomes for individual components of the management
index. Finally, Column 6 has the additional dimension, leadership; the SEP asked for
this dimension to be measure in addition to the four traditional components of the
DWMS. The overall DMWS index used in Column 1 excludes the leadership dimension
to ensure comparability with other settings. Panel B presents the treatment effects on
learning outcomes (measured using PLANEA scores). The outcomes are math test scores
(Column 1), language test scores (Column 2), the average across subjects (Column 3),
and a composite index across subjects (Column 4). All regressions account for the
randomization design (i.e., they include strata fixed effects). Panel A regressions also
include enumerator fixed effects. Standard errors are clustered at the school level. *
𝑝 < 0.10, ** 𝑝 < 0.05, *** 𝑝 < 0.01.

Given the nature of the intervention (direct vs. indirect training on
the Stallings and the SisAT tools) is not surprising that the ‘‘Opera-
tions’’ and ‘‘Monitoring’’ dimensions improve the most. ‘‘Operations’’
partially measures whether there is data-driven planning, as well as
personalization of instruction and learning—goals the Stallings and the
SisAT specifically help with. Likewise, ‘‘Monitoring’’ partially measures
whether school performance is measured frequently and appropri-
ately (SisAT does this for students, and Stallings does it for teachers).
Given the limitations principals face to dismiss or promote teachers,
it is not surprising that the treatment effect on ‘‘People/talent man-
agement’’ is lower. However, measuring teachers’ performance (via
Stallings) enables principals to provide soft incentives (e.g., better
teaching assignments or non-pecuniary rewards).21

While management practices improved as a result of the direct
training intervention, test scores did not (see Panel B, Table 4). Students
in ‘‘direct training’’ schools scored 0.03𝜎 (𝑝-value 0.24) higher than
those in ‘‘train the trainer’’ schools. We can rule out, at the 95%
confidence level, the possibility that test scores increased by more than
0.09𝜎 with respect to ‘‘train the trainer’’ schools. This result is robust to
a series of student- and school-level controls (see Table A.6). Including
controls allows us to rule out an effect greater than 0.08𝜎 at the 95%
level. Finally, there is no evidence that the ‘‘direct training’’ affected
other outcomes such as grade repetition or enrollment rates (see Table
A.8).

4.3. Discussion: The lack of effect of direct training on test scores

As mentioned above, Bloom et al. (2015a) find that a one-standard-
deviation increase in the WMS index is associated with an increase in

21 We further explore whether it is reasonable to expect that providing
training on two tools would improve managerial practices in Section A.2.
We address this question by looking at the correlation between the self-
reported information on the use of the Stallings classroom observation and
SisAT tools on both DWMS. We find that ‘‘direct training’’ schools are more
likely to use the management tools provided to them, and the use of these
tools is correlated with the DWMS. However, since schools that answered
these surveys are statistically different from those that did not in several
observable characteristics, including treatment status (see Tables A.9–A.12),

these correlations may be biased and are presented for completeness.
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pupil outcomes of 0.2𝜎–0.4𝜎. The evidence from our baseline shows
weaker correlation between management practices and test scores.

hus, optimistically assuming that a one-standard-deviation increase in
anagement practices generates a treatment effect of 0.4𝜎 on student

learning, an increase of 0.13𝜎 in management practices should yield
n increase in test scores of 0.029𝜎—the actual treatment effect was
.03𝜎.

We also estimate the effect of an increase in the DWMS index on test
cores using the treatment assignment to instrument for the DWMS in-
ex. While this requires a strong assumption that the DWMS completely
aptures any possible effect of the treatment on test scores, it provides
different benchmark of the plausible causal effect of improvements

n management practices on test scores. The instrumental variable
pproach suggests increasing the DWMS by one standard deviation
ncreases test scores by 0.49𝜎 (see Table A.7). This implies an expected
ncrease of 0.065𝜎 in test scores, given the treatment effect on DWMS
cores.

Further, the components of the DWMS index that Bloom et al.
2015a) find are more associated with test scores, are the ones where
he direct training intervention improved management practices the
east relative to the indirect training (see Columns 2–4 in Panel A of
able 4). Specifically, the treatment effect on the two components that
ave the highest association with learning outcomes (‘‘people/latent
anagement’’ and ‘‘target setting’’) are the lowest.22

Overall, the expected treatment effects on learning outcomes (given
he treatment effects on management practices) are of the same or-
er of magnitude as the actual treatment effects. While the direct
raining intervention improved management practices relative to the
ndirect training, these improvements did not generate statistically
ignificant changes in learning outcomes (even with a sample size
f 1,198 schools). However, we cannot rule out the possibility that
anagement had a small positive impact on learning.

Given the low overall attendance rate to the training workshops (see
ection 3.4), we explore whether increasing participation in the train-
ng workshops would result in further improvements in management
ractices and larger learning gains. To answer this question we use an
nstrumental variable approach to study the effects of attending more
raining workshops. Specifically, we instrument attendance to training
orkshops with whether a school was randomly assigned to ‘‘direct

raining’’.
However, we face a trade-off between two different approaches to

easure workshop attendance. We could use PLANEA-Contexto sur-
eys, which all principals answered, but that do not ask about training
orkshops from our program specifically, but rather about any courses
r counseling on how to carry out school director duties in the past.
n the other hand, using the online surveys to measure (self-reported)
ttendance to the training workshops in this program will likely induce
ample selection bias since the characteristics of schools that answered
he survey are different from those that did not. We report both. While
either approach is perfect, both suggest similar results.

The PLANEA-Contexto surveys suggest that attending any courses
r counseling on how to carry out school director duties increases both
anagement practices and learning outcomes (see Panel B, Table 5).
he local average treatment effects (LATE) here represent the effects of
ttending any workshops, not just those related to our program, for the
ompliers who are more likely to attend a workshop due to the ‘‘direct
raining’’ treatment. While attending any courses or counseling on how

22 Bloom et al. (2015a) find that of the four components of the DWMS,
‘people/latent management’’ had the highest association with test scores (an
ncrease of one standard deviation in ‘‘people/latent management’’ score was
ssociated with an increase of 0.257 standard deviation in pupil test scores),
ollowed by ‘‘target setting’’ (associated with an increase of 0.158 standard
eviation in pupil test scores), ‘‘monitoring’’ (associated with an increase of
.133 standard deviation in pupil test scores) and ‘‘operations’’ (associated
7

ith an increase of 0.093 standard deviation in pupil test scores).
Table 5
Effects of principal’s attendance to the training workshops.

(1) (2) (3) (4)
DWMS DWMS PLANEA PLANEA

Panel A: Online surveys
Attended > 10 hours of training 0.36*** 0.15*

(0.11) (0.070)
Attended all trainings 0.69** 0.28*

(0.21) (0.13)
N. of obs. 808 808 28,906 28,906
F test (first stage) 292 143 240 138

Panel B: PLANEA - Contexto
Ever 1.1* .68*

(.55) (.39)
Past 12 months 1** .56*

(.5) (.31)
N. of obs. 850 850 29,731 29,731
F test (first stage) 16 26 13 30

Panel A presents the effect of a principal attending at least 10 hours of training on the
DWMS score (Columns 1) and the overall PLANEA score (Column 3), as well as the
effect of a principal attending all training on the DWMS score (Columns 2) and the
overall PLANEA score (Column 4). Attendance (in both cases) is instrumented with the
treatment allocation. The F statistic of the first stage is presented in the bottom row
(see Table 2 for details on the first stage). Columns 1–2 use data at the school level,
while Columns 3–4 use data at the student level. Attendance is measured using online
surveys which have differential attrition across treatments (see Tables A.9–A.12). Panel
B presents the effect of a principal ever attending a training workshop (on any topic
related to his or her duties) on the DWMS score (Columns 1) and the overall PLANEA
score (Column 3), as well as the effect of a principal attending a training workshop
(on any topic related to his or her duties) in the past 12 months on the DWMS score
(Columns 2) and the overall PLANEA score (Column 4). Attendance (in both cases) is
instrumented with the treatment allocation. The F statistic of the first stage is presented
in the bottom row (see Table A.4 for details on the first stage). Columns 1–2 use
data at the school level, while Columns 3–4 use data at the student level. Attendance
is measured using PLANEA-Contexto surveys which do not have differential attrition
across treatments (see Table 1). All regressions account for the randomization design
(i.e., they include strata fixed effects) and include enumerator fixed effects. Standard
errors are clustered at the school level. * 𝑝 < 0.10, ** 𝑝 < 0.05, *** 𝑝 < 0.01.

o carry out school director duties is likely to capture a significant
ortion of the effect of ‘‘direct training’’, it is unlikely to be the only
hannel through which the treatment affects outcomes—a necessary
ondition for the LATE to be valid.

The online surveys suggest that attending the training workshops
rom this program increases both management practices and learning
utcomes (see Panel A, Table 5). However, the LATEs are likely biased
ue to sample selection caused by the differential attrition in the
urvey. In addition, and as mentioned above, the training hours across
he treatment arms (cascade vs. direct) are not directly comparable.

Overall, while both approaches have limitations, they suggest one
ay to boost the intervention’s impact on management practices and

earning outcomes would be to increase principals’ attendance to the
raining workshops.

.4. Heterogeneity

Next, we explore heterogeneous treatment effects on management
ractices by schools’ (and principals’) baseline characteristics. Overall,
here is little evidence of heterogeneity. Specifically, we estimate the
ollowing equation:

𝑖𝑠𝑔 = 𝛼𝑔 + 𝛽1𝑡𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡𝑠 + 𝛽2𝑡𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡𝑠 × 𝑐𝑠 + 𝛽3𝑐𝑠 + 𝜀𝑖𝑠𝑔 (2)

where 𝑐𝑠 denotes the school characteristics of which we wish to mea-
sure heterogeneity, and 𝛽2 allows us to test whether there is any
differential treatment effect. Everything else is as in Eq. (1). We study
heterogeneity in schools’ baseline management quality, marginalization
index, and principals’ gender and tenure. Overall, we find no evi-
dence of heterogeneity in management practices (DWMS) or learning
outcomes (see Tables A.13 and A.14).
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We also study whether there is heterogeneity by whether there was
a change in the school’s principal between 2015 and 2018. We first
assess that the treatment did not have an impact on principal turnover
itself (see Table A.16), but note that ∼43% of schools change principals
at some point in those three years. While high principal turnover may
be a barrier to improving learning outcomes (Miller, 2013; Bartanen
et al., 2019), there is no heterogeneity in treatment effects on man-
agement practices or learning outcomes by teacher turnover (see Table
A.16).

5. Conclusions

Recent studies have identified the pivotal role that managerial
practices play in helping an organization achieve its objectives (Bender
et al., 2018), and the education sector is no exception. This paper
reports some of the first experimental evidence of the relative ef-
fectiveness of two interventions to improve school management in a
developing country. We randomly assigned a group of public primary
schools in seven Mexican states to receive training either directly from
professional trainers or a ‘‘train the trainer’’ cascade model. Compared
to indirect training, direct training improved school principals’ manage-
rial capacity but failed to improve learning outcomes significantly. To
improve student learning in the short term, a management intervention
may need to have a greater impact on school principals’ managerial
capacities.

However, given the cost of the ‘‘direct training’’ intervention (∼470
USD per school, see Appendix A.4), the marginal dollar in Mexico might
be better spent on interventions that focus on improving pedagogy
(e.g., teaching at the right level, teacher content and pedagogical
training) and improving teacher accountability (Kremer et al., 2013;
Glewwe and Muralidharan, 2016; Snilstveit et al., 2016).
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