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1 Introduction

Productivity in public service provision remains a significant challenge in developing coun-
tries, particularly in the government-run education sector. Despite millions of children at-
tending school, many are not learning—an issue commonly referred to as the "learning crisis"
(World Bank, 2017). While randomized controlled trials (RCTs) have identified interven-
tions that can improve learning outcomes at small scales (e.g., Banerjee et al., 2007; Banerjee
et al., 2017; Duflo et al., 2024), scaling these successful programs to address the crisis sys-
temically has proven difficult. One critical barrier is the reluctance of civil servants to adopt
and implement necessary reforms. Unlike in the private sector, where employee performance
can be influenced by incentives like pay, promotion, or termination, public sector workers
face fewer such pressures to increase their effort (Bloom et al., 2013; Bloom et al., 2020;
Bruhn et al., 2018; Fenizia 2022). Yet, the public expects, and deserves, high quality public
services. How can successful interventions be implemented at scale within existing public
sector systems? Since public sector managers do not have the tools of compulsion, they
must act as leaders, encouraging others to follow. We show through an RCT that public
sector managers can act as leaders to improve student learning within existing systems and
personnel, a roadmap for implementing effective programs at scale, in public sectors, where
they can be truly transformative.

We partnered with the Ghanaian government to apply insights from the organizational,
management, and education literatures to improve productivity at scale in the Ghanaian
public education sector. In Ghana, 70 percent of elementary school students are below
grade level in literacy and math (World Bank, 2018). One rigorously tested and promising
solution to this learning crisis is Differentiated Instruction, a student-centered pedagogy
where students are taught at their learning level instead of their grade level for part of the
day (Banerjee et al., 2007; Banerjee et al., 2017; Evans and Mendez Acosta 2020; Duflo

et al., 2024).1 Yet, getting existing teachers in existing systems to implement the program

I Differentiated Instruction is sometimes known as Teaching at the Right Level (TaRL), Targeted Instruc-



has been elusive in Ghana and India because of the educator sector’s weak managerial and
oversight structures, leading to implementation rates of 6 percent in Ghana and 4 percent
in India (Duflo et al., 2024; Banerjee et al. 2017). Are public sector managers the key to
scaling proven interventions?

Our 210 school, three-armed RCT in Ghana demonstrates the power of managers act-
ing as leaders to increase teacher effort and student learning. Leaders have followers, not
because others must follow them but because leaders’ own efforts cause followers to update
their beliefs about the value of following. Public sector managers have limited management
tools available to them to increase worker productivity, but they can use their own effort to
update workers’ beliefs about the return to undertaking more productive activities. The in-
tervention uses this leadership framework to test two ways in which head teachers, i.e., school
principals, and circuit supervisors could use their own effort to act as leaders to encourage
increased teacher productivity.? The Teacher Training + Management Observation Treat-
ment (Treatment 1) trained teachers in Differentiated Instruction (DI) and gave managers
(i.e., head teachers and circuit supervisors) visible, costly effort tasks (primarily conducting
a classroom observation and related form) that signaled the importance, value, and posi-
tive return to the new teaching methods—like leaders use their effort to elicit change from
followers who they cannot compel to act. The 30 minute observation session and related
form increased the time cost and thus effort required beyond status quo monitoring where
head teachers would peek into a classroom, attempting to remain unseen, or count completed
pages in students’ exercise books. The intervention was not monitoring to ensure control and
compliance, as no rewards or punishments occurred, but instead about influencing behavior
through a demonstrated commitment of effort. The Teacher Training + Management Ob-
servation + People Skills Treatment (Treatment 2) included all the elements of Treatment 1

plus an additional training for school managers on “People Skills” to increase their mentoring

tion (TT), or Differentiated Learning (DL).

2Circuit supervisors oversee 8 geographically proximate schools and report to the District Education
Office. A similar managerial layer exists in other contexts with historically challenging communication over
distances.



and support, improving sometimes fraught interpersonal relationships between teachers and
their managers.®> Using the improved People Skills was an another form of manager effort
but directed at the interpersonal relationships not signaling the value of undertaking specific
classroom pedagogy. The final group was the control group that continued with business as
usual. All material design and distribution and training was implemented by existing civil
servants under the Ghanaian Ministry of Education umbrella.

We find that the two interventions resulted in increased head teacher effort and improved
school management, classroom teaching quality, and student learning. The gains persisted
after the end of the intervention. Both treatments increased teacher engagement with their
classrooms and led to equal, high Differentiated Instruction implementation, ten and fifteen
times higher than versions without increased manager effort (Banerjee et al., 2016; Duflo et
al., 2024). Both treatments increased the quality of Observational Practices by 0.4 standard
deviations (SD) relative to the control group. The additional mentoring and support training
in the People Skills arm improved the quality of People Skills relative to the other two arms.*
The interventions further improved school norms around shirking, something hard to alter
and essential for sustained change (Coch and French 1948; Tankard and Paluck 2016). In the
year after the intervention, treatment schools had higher management quality, less teacher
turn-over (50 percent less in the Teaching Training + Management Observation intervention),
and were still implementing DI without continued training or refreshed materials.

The differential improvements in People Skills but similar changes in Observational Prac-
tices and classroom activities led to the same 0.11 SD improvements in test scores (about
one third of a year of schooling), similar in magnitude to the DI implementations that in-
cluded NGO personnel as leaders (Banerjee et al., 2017). Students from treatment schools

continued to have test scores that were higher than their control school peers two years after

3In the private sector, People Skills can also include elements of personnel management like wages and
hiring and firing. None of those aspects are controlled at the local level in Ghanaian schools and are not
part of our intervention.

4These measures of management quality are adapted from the internationally validated Development
World Management Survey (D-WMS) competencies (Bloom et al., 2015; Lemos and Scur, 2016). Man-
agement of schools includes more than Observational Practices and People Skills. See more details on
management measurement in Section 5.3.



the end of the intervention, through COVID-19-related school closures and students gradu-
ating from primary to junior high school. Thus, management effort induced higher teacher
implementation than those achieved through teacher training alone in prior interventions,
pointing to the important role of managers and Observational Practices as complementary
to teacher effort.

The importance of Observational Practices and not People Skills to increase student
test scores is further supported by a mediation analysis: increases in student test scores were
positively related to increases in Observational Practices and unrelated to increases in People
Skills. Student learning only improved when what was happening in the classroom changed—
managers acting as leaders induced classroom change but additional changes to interpersonal
relationships did not further improve test scores because they did not alter teaching effort.
This provides insight into contradictory findings on the importance of management in other
studies.

Our results are consistent with the conceptual framework of leadership—teachers increase
their effort when managers’ actions credibly signal the return to that effort, whether pro-
ductivity (Hermalin 1998) or as an organizational value (Spence 1973; Gibbons and Roberts
2013). Improvements to productivity, in our context student learning, will only occur if
teachers’ increased efforts directly affect students. Any other managerial activities, such as
additional support and mentorship, will only affect productivity if they lead to additional
worker effort.

In addition to its policy relevance, as national governments in Africa and state govern-
ments in South Asia are implementing similar programs that could reach millions of children
at scale, our paper makes three related contributions to the economics literature. First, we
show the potential to transform the provision of public services by giving public sector man-
agers tasks that encourage workers to increase their level of effort—causing managers to act
like leaders in instigating change. The existing literature on leaders focuses on how someone

who is already a recognized leader influences others (theory: Hermalin 1998; Loeper et al.,



2014; Acemoglu and Jackson 2105; Akerlof and Holden 2016; empirical: Boudreau et al.,
2022; List and Lucking-Reiley 2002; List and Rondeau, 2003; Andreoni, 2006; Potters et al.,
2007; Brandts et al., 2016; Koukoumelis et al., 2012). Principals and circuit supervisors, or
public sector managers generally, are inherently weak in the management tools at their dis-
posal, are not necessarily leaders, and not selected based on their leadership ability (Fenizia
2022; Lucas 2024). They can proclaim priorities but workers are not obligated to follow,
instead they have to convince workers to update their belief that exerting effort is in their
interest.® School mangers increasing their Observational Practices demonstrated to teachers
the value of Differentiated Instruction, with persistent effects one year after the program
ended. The importance of mangers as leaders is a blueprint for scaling other successful NGO
or researcher-initiated programs in the public sector within existing systems where truly
transformative change will take place.

Second, we remedy a recent puzzle in the literature on management’s relationship with
productivity—why do improvements in management not necessarily increase productivity?
We increased both management quality and test scores, while other recent papers increased
management quality but not productivity (Romero et al., 2022; Muralidharan and Singh
2020; Hoffman and Tadelis 2021; Ganimian and Freel 2020; de Hoyas et al. 2019).° The
breakdown in relationship between management and student learning is in contrast to previ-
ous correlations from the private and public sectors, and evidence on management improve-
ments increasing productivity in the private sector.” Improving management in the public
sector in developing countries is a nascent field with no papers appearing prior to 2017 (Finan

et al., 2017).% Outsourcing school management to private sector firms (Romero, Sandefur,

5Qur use of an observation form that leaders can use to signal their own belief in a program broadens the
literature on checklists into schools (e.g., Haynes et al., 2009; Semel et al., 2010; de Villiers 2013; Oliver et
al. 2015; Choi et al., 2016; Gray-Lobe et al., 2022).

6de Hoyas et al. (2020) found positive effects on student passing rates and reduction in failure rates two
years after the conclusion of a two year performance management intervention.

"For private sector correlations see, e.g., Bloom and Van Reenen (2007); Hsieh and Klenow (2009);
summary in Bloom and Van Reenen (2011); Bloom et al., (2019); and Gibbons and Henderson 2012. For
public sector correlations see Rasul and Rogger (2018); Tsai et al. (2015); Bloom et al., (2015); Lemos
and Scur (2016); Crawfurd (2017); Lemos et al. (2021). For evidence on management improvements in the
private sector see Bloom et al., (2013); Bloom et al., (2018); and Bruhn et al., (2018).

8The evidence in developed country schools is scant and often involves substantial (300 hour) trainings



and Sandholtz 2020) or creating additional management layers parallel to the existing sys-
tem (Cilliers et al. 2020a; Cilliers et al. 2020b) improved student learning, leaving open
questions of the most important pieces of management to improve within existing systems.
By separating management into multiple components, we show that not all management is
equally important in the production of learning. Managerial practices increase learning when
they improve worker effort—better Observational Practices changed classroom activities and
increased learning while additional improvements in People Skills did not further augment
either. We also show that existing public sector school management can be improved and
can increase student learning.

Third, we show that governments have the potential to scale effective programs. This
program was designed and implemented solely by the government, and resulted in substan-
tive increases in student learning, persistent gains in management, and reduced the vexing
problem of teacher turnover. Governments expanding access to effective programs is neither
trivial nor obvious because of bureaucratic inefficiencies and limitations to state capacity
(Muralidharan, Niehaus, and Sukhtankar 2016; Muralidharan and Niehaus 2017; Bold et
al. 2018). Across studies, government-implemented programs have smaller effect sizes than
those implemented by academics or NGOs (Vivalt 2020). The embrace and integration of
this program by the education system, instead of it being an outside imposition, created a
strong foundation for success.

Overall, the interventions increased management and student learning during the year of
the intervention, management for at least one year later, and student learning for at least
two years, even after graduation to junior high school. Starting in 2022, the Teacher Training

+ Management Observation intervention was being scaled to 10,000 schools in Ghana.

(Fryer 2017).



2 Background

As with many other countries, Ghana is beset with the dual challenge of heterogeneous
classrooms and low average student achievement (Glewwe and Muralidharan 2016; Ministry
of Education 2018; Duflo et al., 2024). Primary schools in Ghana are grades 1 (P1) through
6 (P6). In primary schools, teachers are classroom teachers, teaching all subjects to their
assigned students. After primary school, students continue to junior high school (JHS)
grades JHS1 through JHS3, similar to grades 7 through 9 in the US. JHS often combine
students from multiple primary schools. Our study sample are students in grades 5 and 6
at the start of the intervention. These students should have been in JHS1 and JHS2 at our
final data collection point. Our study straddles the COVID19-induced 10 month Ghanaian
school closures and school calendar shift from a September start in 2019 to a January start
in 2021.°

Primary school teachers are employed, assigned to schools, and transferred between
schools by the national Ghana Education Services (GES). A head teacher, i.e., school prin-
cipal, is the manager of each school but does not control the terms of teacher employment.!®
Each school belongs to a circuit of approximately 8 geographically proximate schools, over-
seen by a circuit supervisor.!! Circuit supervisors act as liaisons between the school and the
District Education Office but have no discretion over the terms of employment of teachers
or head teachers. As part of typical operations, both circuit supervisors and head teachers

observe teaching, usually a 5 minute peek through a door or window.

9School years in Ghana consist of three terms. The intervention year (study students in grades P5 and
P6) was a normal September 2018 to July 2019 school year. The year after (study students in grades P6
and JHS1), the school year started September 2019 and abruptly ended in March 2020 due to COVID-19.
The next school year (study students in grades JHS1 and JHS2) started in January 2021. Ghana Education
Services provided limited remote learning opportunities through television broadcasts during the closures.
See Fitzpatrick et al. (2021) for respondents’ experiences with COVID-19 beyond their school duties.

10Head teachers are almost always previous classroom teachers. Most do not have any additional formal
training prior to becoming a head teacher, and 28 percent of our sample did have any head teacher-specific
training prior to this intervention.

1 As with head teachers, circuit supervisors are almost always previous teachers and, like head teachers,
receive almost no additional formal training. Since the conclusion of this study, the Circuit Supervisor title
has been replaced by the title School Improvement and Support Officer (SISO).



3 Intervention

3.1 Differentiated Instruction

Differentiated Instruction (DI), also known as Differentiated Learning (DL), Targeted In-
struction (TI), or Teaching at the Right Level (TaRL), is an active, student centered peda-
gogy that teaches students at their learning level instead of their grade level for part of each
school day or in lessons outside of school time. As of 2024, it was part of education policy
in sixteen countries across Africa and South Asia. It improves test scores when educators
implement it (Angrist and Meager 2023). The most successful implementations of DI in-
volved the use of assistants or support from non-governmental organizations. In contrast, a
teacher implemented version in Ghana had implementation rates of only 6 percent and no
increase in student learning after one year (Duflo et al., 2024). Similarly, existing teachers
with existing supervisory structures only implemented grouping by ability during 4 percent
of observations in India (Banerjee et al. 2016). Could successes be replicated with existing
personnel?

Both interventions were developed in partnership with government stakeholders to serve
as scalable solutions for implementing DI within existing systems—a goal that had previ-
ously proven elusive (Banerjee et al., 2007; Banerjee et al., 2017; and Duflo et al., 2024). For
this version of DI, existing teachers were to divide students across three grade levels by three
learning levels (instead of their grade levels) for part of the school day. The success of previ-
ous implementations with personnel outside the existing system pointed to management as
a potential key for implementation at scale. Yet, any management intervention had to work
within the constraints of the public sector system where the typical levers of coercion in the
private sector, such as the terms of employment, are unavailable. This intervention focuses
on two aspects of management that overlap with leadership—exerting effort in observing
production and interpersonal relationships—to encourage teachers to implement Differen-

tiated Instruction. This sub-sections describe the two interventions. The initial trainings



occurred prior to the start of the 2018-2019 academic year. All trainings and materials were

government designed and delivered.

3.2 Treatment 1 — Teacher Training + Management Observation

Treatment 1 trained teachers and provided tools and opportunities for managers to use
their own effort to change teachers’ beliefs about the positive return to implementing the
differentiated instruction program in schools.

Teacher Training

Teachers of grades 4 through 6 received in-service training on how to implement Differ-
entiated Instruction, i.e., dividing their students by learning level instead of grade level, and
teaching and learning materials to support a more student focused, active learning practice,
the same partial day tracking as in Duflo et al., (2024).!2 Teachers had discretion about
how much effort to exert on this new, to them, teaching method. Superior pedagogy will
only increase student learning if it is implemented in the classroom. Teachers would be more
likely to implement a program that they believe to have a positive return, whether to their
students’ learning, how they or their school is perceived by other actors in the system, or
their future career prospects.

Management Observation

One of the few tools available to public sector managers to increase the productivity
of their workers is the spending of their own effort. In the Management Observation arm
managers used their own effort to observe production and highlight the important aspects
of DI that increase student learning.

In Ghana, and many other countries, teachers are bombarded with trainings and pro-

nouncements of what they should and should not be doing in their classrooms. Taking on

12Students in treatment schools were to have DI time with their learning level one hour each day, four
days per week, eight weeks per term. One teacher was assigned each learning level. Because learners from
all three grades were in each level, the three teachers had to work together—if one teacher was absent or did
not want to participate, the students of that level would have no where to go during DI time and DI could
not happen. See Section A.1 for more details on Differentiated Instruction and the exact implementation.



any new method requires effort. When the returns are uncertain or perceived to be low,
teachers will not exert that effort. Unlike in the private sector, head teachers and circuit
supervisors cannot adjust employment conditions to reflect teacher effort. Instead, they can
change teachers’ perceptions of the return to effort through their own actions.

This intervention embedded multiple opportunities for head teachers and circuit super-
visors to “lead by example” by spending their own effort to update teachers’ beliefs about,
or signal, the value of implementing the revised teaching methods. The most costly effort
from managers, and likely the most salient signal to teachers, was the head teachers’ and
circuit supervisors’ 30 minute classroom observation and corresponding use of a classroom
observation form that emphasized the core components of DI-dividing students by learning
level, teaching at the level of the student, and engaging in active, student centered peda-
gogy. Head teachers and circuit supervisors were instructed to use this observation form at
least once per term with each teacher, providing them a straightforward task that cost them
effort and signaled to teachers that this program was a priority and valued by the system.
Head teachers were already observing teachers, but doing so by peeking in a window for 5
minutes and using an evaluation form that focused on whether students completed exercise
books and were well behaved. This intervention was designed to increase the time man-
agers spent observing worker productivity and focused observations on documenting and
measuring aspects of teaching that increase student learning.

As an additional display of effort, head teachers and circuit supervisors attended the
teacher training, which also helped them learn how teachers should implement DI and
support teachers in that implementation. Interacting with district and regional trainers
demonstrated to the head teachers and circuit supervisors that this program was a priority.
Finally, a national level monitoring team displayed their own costly effort by visiting all
study districts each term to observe the intervention, providing an additional credible signal
to the teachers, head teachers, circuit supervisors, and district education officials that this

intervention had the support of the national leaders in education.!?

13National level monitors visit schools as regular policy, but less frequently, averaging about 16 percent of

10



3.3 Treatment 2 — Teacher Training + Management Observation

+ People Skills

Treatment 2 received the same Teacher Training + Management Observation intervention
as in Treatment 1 plus additional People Skills training.

People Skills

Improving interpersonal relationships is another way in which managers can spend their
effort. This intervention provided managers tools to improve these relationships. Head
teachers and circuit supervisors received additional training, a handbook, and quick reference
cards on how to be effective supporters of teachers, e.g., how to make a constructive criticism
sandwich by framing an area of weakness around two compliments, and a “help desk” number
that they could call or text with questions for support.'* Unlike the task-based observation
form in Treatment 1, these trainings and materials were more holistic and sought to transform
the relationship between teachers and their two immediate layers of supervisors into one of
collaborative support for improved learning. During the implementation year, head teachers
received automated, supportive, weekly text messages to remind them of key aspects of a
supportive relationship with teachers and differentiated instruction components and dates.!®
Whether improved manager-worker relations induce teachers to increase their own effort,
are valued by teachers but do not change effort, or are something about which teachers are

indifferent are empirical questions.

schools per year. During the intervention, they visited 88 percent of treatment schools.

14Despite head teachers, circuit supervisors, and other stakeholders insisting that a help-desk was impor-
tant, the help-desk received almost no calls or texts during the intervention. Even though it was barely used,
its existence could have further signaled that national stakeholders were exerting effort towards implemen-
tation.

15For example, “Remember to compliment each teacher this week” or “This is the week for student
leveling.”
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4 Empirical Strategy

The primary conceptual difficulty in estimating the effect of training and policies on man-
agement quality, classroom activities, and student outcomes are the endogenous nature of
training and policies and their correlation with other unobserved aspects of the school. To
overcome this difficulty, we conducted a randomized controlled trial. We randomized 210
schools into one of three treatment arms: Teacher Training + Management Observation
(T1), Teacher Training + Management Observation + People Skills (T2), and control.'®
From this randomization design, estimation of treatment is straightforward. Specifically we

estimate,

Yis = BTls + ﬂ2T2s + FlXis + E€is (1)

where y;, is outcome y for respondent 7 in school s, T'1; is an indicator variable equal to
one if the school was in the Teacher Training + Management Observation treatment, T2,
is an indicator equal to 1 for schools in the Teacher Training + Management Observation
+ People Skills treatment, X;, are a vector of school and individual level controls including
strata (district) fixed effects and baseline level y;s as appropriate, and ¢;, is a cluster-robust
error term assumed to be uncorrelated between schools but allowed to be correlated within
a school.1”

We test the impact of the treatments on school management practices and norms, class-
room activities, program implementation, and students’ test scores, attendance, and per-
sistence in school. We compare the effect of Teacher Training + Management Observation

relative to the status quo through the estimate of 5;. The estimate of 35 captures the total

6We do not include an intervention that is teacher training alone as both Duflo et al., (2024) in Ghana
and Banerjee et al., (2017) in India found statistically insignificant increases in test scores one year after
similar training when the program was not accompanied by any changes to management or supervision.

1Tn student-level regressions, to improve precision we additionally control for student age and age-squared,
baseline grade level, an indicator variable for being female, and baseline test score for test score regressions.
In teacher-level regressions, we additionally include teacher age, age-squared, years of experience, years of
experience-squared, gender, and baseline class. In specifications with multiple waves, we include an indicator
for the survey round. Regressions with outcomes on classroom level implementation include the average
percent of teachers present during the baseline survey.

12



effect of Teacher Training + Management Observation + People Skills relative to the status
quo. The difference between the estimates of Siand [ provides the differential effect of
People Skills. We provide further insight into the relative and absolute importance of the

two interventions through a mediation analysis.

5 Sample Selection and Data

In this section we first describe how we constructed the sample and then the data collected.

5.1 Sample Selection and Randomization Procedure

This study occurred in 210 schools across 20 districts spread across eight of ten regions of
Ghana.'8

Figure 1 contains the study design. From the 140 study circuits, effectively the universe
of circuits in the study districts, we randomly assigned 70 circuit supervisors to receive the
Management Observation intervention and 70 circuit supervisors to receive the Management
Observation + People Skills intervention.’® 2° We randomly selected two eligible schools

t.21

from each circui Within each of the Management Observation circuits, we randomly

18The districts were between the 77th and 1st (poorest) percentile of the national district level poverty
ranking. These districts were selected because the United Nations Children’s Fund (UNICEF), one of the
implementation funders, had existing relationships in these districts.

19The 20 districts contained 145 circuits. Ex ante we excluded two circuits from the study for piloting and
three circuits because they had too few eligible schools, leaving 140 study circuits. See below for details on
school eligibility.

20Circuit supervisors of control schools received the Management Observation intervention. Therefore, our
estimates are lower bounds of the overall effect size relative to a pure control school. The effect of a trained
circuit supervisor on an otherwise untreated school is likely small. They were instructed not to use the DI
observation form in non-DI schools, and we did not observe any control schools dividing their students by
learning levels. As the previous versions of DI were barely implemented and the methods did not transfer
even between educators in the same school, spillovers are unlikely (Duflo et al., 2024). If spillovers happened,
they will bias our results towards 0. The study design was based upon ensuring adequate statistical power
for the student test score outcome given the total number of circuits in the 20 districts, the available budget,
and estimates from previous studies.

21Schools from the union of the official Education Management Information System (EMIS) and UNICEF
rosters of schools that operated only a single shift per day and had positive enrollment and separate sections
for P4 through P6 were eligible. Schools with shifts have altered time-tables that would not be amenable
to differentiated instruction time, and schools with multiple grades taught in a single classroom would
not have enough teachers to separately teach three learning levels. We contacted schools to confirm these

13



assigned one selected school to be a control school and the other to be a Teacher Training
-+ Management Observation school. To be consistent across treatments, within each of the
Management Observation + People Skills circuits, we randomly assigned one selected school
to receive the Teacher Training + Management Observation 4+ People Skills intervention and
removed the second school from the study. Our sampling strategy ensures that the circuit

and school selection is identical in the three groups.
[Figure 1 about here]

The resulting experimental sample is 210 schools across three study arms: Teacher Train-
ing + Management Observation, Teacher Training + Management Observation + People
Skills, and control.?? This scheme results in two treatment arms and one control arm, with
70 schools in each arm. Our design has the advantage of allowing us to measure the im-
pact of Teacher Training + Management Observation compared to business-as-usual, and
the impact of Teacher Training + Management Observation + People Skills compared to
business-as-usual. It also allows us to compare the differential effect of adding the People
Skills intervention relative to the Teacher Training + Management Observation intervention

alone. In all cases we establish both effectiveness and cost-effectiveness.

5.2 Data Collection

To evaluate the effect of the two interventions, we conducted five rounds of data collection
across three years — a baseline prior to implementation, two spot checks during the imple-
mentation year, a follow-up in the final term of the implementation year, a truncated (due to

COVID-19 school closures) spot check round the year after the intervention, and a follow-up

characteristics.

22This study is similar to a fully cross-randomized design, although we do not have any schools that only
received the People Skills training without Teacher Training + Management Observation nor schools that
received only Teacher Training. We follow Muralidharan et al. (2019) and use previous research to exclude
and rule out these ineffective intervention arms. Previous research has shown the ineffectiveness over a
one year intervention horizon of Teacher Training alone (Banerjee et al., 2017 and Duflo et al., 2024) and
Management training alone (Muralidharan and Singh 2020; Ganimian and Freel 2021; Romero et al., 2022).

14



two years after the end of the intervention. The full project timeline appears in Figure 2

with school calendar dates above the line and study activities below the line.
[Figure 2 about here]

Baseline

To ensure a baseline prior to anyone receiving treatment, the baseline occurred in May
and June 2018, near the end of the 2017-2018 academic year.?> We surveyed the circuit
supervisors and the head teachers and P4 through P6 teachers in the 210 study schools on
their backgrounds and existing management and teaching practices. Additional details on
the management measures appear in Section 5.3. We further surveyed and tested a random
sample of 15 students from P4 and 15 students from P5.24 The student assessments included
both foundational and grade level content. Additional details on test construction appear
in Appendix Section A.2. We compute an overall test score using item response theory and
standardize based on the baseline mean and standard deviation. We surveyed and tested
5,893 students at baseline.

Spot-checks

We conducted three spot-check visits, two during the 2018-2019 school year (one in Term
1 and one in Term 2) and one during Term 2 of the 2019-2020 school year. During each
spot-check visit, enumerators arrived unannounced and recorded the attendance of the head
teacher, teacher, and baseline students. Circuit supervisors, head teachers, and teachers
responded to surveys on management and program take-up and implementation. We also
conducted two classroom observations during the first two periods of the day in each P4
through P6 classroom, noting teacher presence, whether students were divided by grade
level instead of learning level, and the use of teaching and learning materials. We further

collected basic demographics on any new head teachers or teachers since the baseline. All

23The teacher, head teacher, and circuit supervisor training occurred in August 2018, before the start of
the 2018-2019 academic year.

24Tf a school had more than one section of a grade, we first randomly selected a section then selected
students from that section. If a school had fewer than 15 present students in a grade, we surveyed and tested
all students who were present in that grade.
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schools should have been visited in each spot check, but the third spot check was disrupted
by the Covid pandemic.?

Achievement Follow-ups

We conducted two follow-up survey rounds, one at the end of the 2018-2019 school year
(students should have been in grades P5 and P6) and one in the middle of the 2020-2021
school year (students should have been in grades JHS1 and JHS2). During these visits, we
attempted to survey and invigilate exams for all baseline students, following up at other
schools and homes as necessary. These tests were similar to those at baseline, but included
additional, harder questions with some of the easier questions removed. In addition, we
conducted interviews of circuit supervisors, head teachers, and teachers from the original
primary schools. These surveys collected information on school enrollment, organization

and management, teacher support, mentorship, and program implementation.

5.3 Management Indices

We measure the effect of the interventions on three measures of management. The first two,
Observational Practices and People Management, reflect the core management foci of the
two interventions. The third, Other Management, measures other aspects of management
that were not emphasized in the intervention but could be affected as managers become
more engaged with their schools. We combine teachers’, head teachers’, and circuit super-
visors’ responses and enumerators’ direct observations into a single metric for each index
following Anderson (2008). Each index is standardized relative to a control group mean of 0
and standard deviation of 1. Our measures include components of the previously validated
Development World Management Survey (D-WMS) (Lemos and Scur 2016). The specific
questions and precise mapping appears in Appendix Table Al.

Observational Practices

25We stopped the in-person portion of the third spot-check in March 2020 because of Covid19 transmission,
having reached only 60 percent of our sample schools. We surveyed the remaining teachers and head teachers
via phone but could not perform classroom observations.
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One of the core functions of management is observing employee performance relative to
organizational standards. The interventions encouraged head teachers and circuit supervi-
sors to observe classroom teaching and record their thoughts on an observation form that
highlighted the key components of Differentiated Instruction, assisting the head teachers
and circuit supervisors in performing this core function and sending the costly effort signal
to teachers of the value and importance of Differentiated Instruction. The Observational
Practices index includes reports from teachers, head teachers, and circuit supervisors about
these observations.

People Skills

One of the few other management levers available to public sector managers are their
interpersonal relationships with employees. The second intervention included People Skills
training and tools designed to improve these relationships. The People Skills Index includes
responses from teachers, head teachers, and circuit supervisors related to how supervisors
and subordinates interact, the dialogue around performance review, the relationship between
subordinates and supervisors, and the degree to which teachers received mentoring, coaching,
and feedback to improve their teaching practices.

Other Management

The final index, Other Management, includes other aspects of management, which were
not targeted by either intervention, but might be hallmarks of highly functioning school
management, such as monitoring student attendance, continuous improvement, and conse-
quence management. The interventions did not specifically target these aspects of school
management, but they could have changed as head teachers became more engaged with their

schools.

5.4 Summary Statistics and Baseline Balance

Appendix Table A2 displays the summary statistics and tests for baseline balance across the

three treatment arms for Student (Panel A), Teacher (Panel B), Head Teacher and School
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(Panel C), and Circuit Supervisor (Panel D) variables. Across all means tested, none of the
differences are statistically significantly different from 0.

A few statistics, which are statistically equivalent across all arms, provide useful context.
Students were on average about 12 years old, about 2 years older than than expected if
students started school on time and continued apace. About 53 percent of students, 74
percent of teachers, 80 percent of head teachers, and 90 percent of circuit supervisors were
male. Teachers were about 31 years old, head teachers were about 42 years old, and circuit
supervisors were 45 years old. Almost all teachers (91 percent) had a bachelor’s degree or a
diploma, and 28 percent of head teachers had received no pre-service or in-service training

specifically about being a head teacher.

6 Results

We first estimate the effects of the interventions on management quality. We then test if
school and classroom operations changed, as management practices only improve learning if
teacher effort on classroom practices change. Next, we test for the downstream effects of the
interventions on students’ cognitive and non-cognitive outcomes. Finally, we estimate the

persistence of the effects in the two years after the conclusion of the intervention.

6.1 Effort Signal and Management Practices

Both interventions increased management quality (Table 1). Observational Practices were
about 0.4SD better in treatment schools, relative to the control group index standardized
to mean 0 and standard deviation of 1, statistically indistinguishable across the two treat-
ments (column 1). The effects of the interventions on the individual components of the

Observational Practices Index appear in Appendix Table A3.
[Table 1 about here]

The effect of the interventions on People Skills is only statistically significant for the inter-
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vention that included specific, additional training on People Skills, increasing that measure
by 0.5SD (column 2). We reject the equality of the coefficients across the two interventions.
The effects of the interventions on the individual components of the People Skills Index
appear in Appendix Table A4.

The final column of Table 1 tests for the effects of the interventions on Other Man-
agement — aspects of management not directly related to the intervention but which could
have improved as head teachers became more interested and engaged in their schools and
the school climate changed (see more details on the changing of school norms below). These
aspects increased in both treatment arms—about 0.4SD for the Teacher Training + Manage-
ment Observation and 0.6SD for the Teacher Training + Management Observation + People
Skills—with the effect of the intervention that included People Skills statistically larger at
the 10 percent level (p-value=0.07; column 3). Appendix Table A5 contains the estimates
of the effect on each component of the Other Management index separately.

Therefore, managers in both treatments used costly, credible effort to increase their Ob-
servational management practices. These improvements were statistically equivalent across
the two interventions. The schools that received the additional People Skills training had
higher People Skills quality than both the control and the Teacher Training + Manage-
ment Observation schools. Both interventions further had spillovers into other aspects of

management, more so for the intervention that included People Skills.2%

6.2 School Operations, Classroom Activities, Norms, and Stress

Operations
Improvements in management practices can only affect student outcomes if school is in

session and head teachers and teachers are present. To test for changes in school operations,

26The results in Table 1 are not respondents overstating their own actions—the effects are similar, including
the differential effects for the People Skills arm, when the indices remove the self-reported outcomes and rely
only on subordinate reports (Appendix Table A6). Teachers (the subordinates) received the same training
in both interventions. The interventions increased a composite measure of management by 0.3SD (no People
Skills training) to 0.4SD (with People Skills training, Appendix Table A6).
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we conducted two unannounced spot checks when schools were supposed to be holding normal
school operations and DI lessons. The two interventions were equally effective at improving
school operations—the interventions increased the likelihood that school was in session by 3
percentage points and head teachers were present by about 11 percentage points (Appendix
Table AT)."

Classroom Activities

The interventions improved classroom instruction as teachers implemented the practices
from the teacher training (Table 2). Teachers were more likely to be in the classroom (11
percentage points, column 1) and their teaching involved more active learning (column 2),

techniques taught in the Teacher Training.?

The most active teaching was in Teacher
Training + Management Observation schools with less in Teacher Training + Management
Observation + People Skills schools, and even less in control schools. Focusing on their

additional People Skills training might have distracted head teachers from these broader

classroom practices.
[Table 2 about here]

In addition to using active pedagogy, the core of DI is to divide students by learning levels
for one period each day. We observed about 60 percent of schools teaching their students by
learning level instead of grade level during at least one of first two periods of the day of our
unannounced visits (column 3).% Relative to implementation without manager involvement,
this level of implementation is ten times previous implementation rates in Ghana and fifteen
times previous implementation rates in India (Duflo et al., 2024; Banerjee et al. 2016).
Therefore, the engagement of managers appears key to implementation.

Column 4 combines this enumerator observed outcome with additional self-reported mea-

sures of DI implementation into a single index finding that the average school across both

2TWe do not find any effect on teacher attendance (Appendix Table A7). About half of this absenteeism
appears to be chronic-being absent at the first spot check increased the likelihood of being absent at the
second spot check by 15 percentage points (p = 0.01), making it difficult to change.

28The effects on the individual Active Learning Index components appear in Appendix Table A8 Panel A.
The results are similar if we condition on a teacher being present in the classroom (Table A8, Panel B).

29 As some schools reported doing DI later in the day, 60 percent is likely an understatement of adherence.
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treatment arms was implementing 80 percent of the program.’® Teachers exerted effort in
implementing DI.3!

Norms and Stress

The interventions decreased the acceptability of shirking. We provided teachers and
head teachers vignettes in which a hypothetical student, teacher, head teacher, or circuit
supervisor was shirking, e.g. managers not providing useful feedback or someone being
chronically absent, and asked the respondents whether the behavior was acceptable. In Table
3 we estimate Equation 1, replacing the dependent variable with an index, standardized by
control mean and standard deviation, over the vignettes about a specific agent. A higher
value indicates that the shirking behavior was more acceptable. Teachers in treatment
schools judged shirking behavior by hypothetical teachers more negatively by about 0.3SD
(column 1). They judged shirking by all school agents, an index that combines responses
about students, teachers, head teachers, and circuit supervisors, more negatively by 0.3SD
(Teacher Training + Management Observation) or 0.4SD (Teacher Training + Management
Observation + People Skills) (column 2). Head teachers similarly viewed shirking by teachers

about 0.3SD more harshly (column 3). The intervention did not change the overall opinions

of head teachers, just their views of shirking by teachers (column 4).32
[Table 3 about here]

The additional effort by head teachers in Table 1 and teachers in Table 2 and higher
standards in Table 3 did not lead to increased stress and burnout for teachers in the Teacher

Training + Management Observation intervention or head teachers in either intervention

39The additional index components are whether the school completed the leveling, did DI at least four
days in the prior week, had done or were planning to do DI the day of the enumeration visit, and still had
their copy of the DI manual at our final visit. Appendix Table A9 shows the effect of the interventions each
component of the index—in all cases the point values are larger for the Teacher Training + Management
Observation + People Skills intervention but only statistically different (p-value=0.06) for completing the
leveling.

31In Appendix Table A10 we estimate the outcomes in Table 2 separately by Period as we observed both
Period 1 and 2. The improvements relative to the control group are present in both Periods. The differential
effects between the two treatments for the Active Learning Index are only in Period 2, when schools were
less likely to be engaged in DI.

32 Appendix Table A1l presents the teacher and head teacher opinions about the other agents at the school
separately.
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(Appendix Table A12). Teachers in the Teacher Training + Management Observation +
People Skills intervention reported higher levels of stress and burnout than the control group
perhaps because head teachers’ implementations of improved interpersonal relationship train-

ing felt like additional monitoring instead of support.

6.3 Student Outcomes

Achievement

We estimate the effect of the two interventions on student achievement using Equation 1
with a student’s endline score as the dependent variable, including their baseline test score
as an additional covariate. Table 4 contains these results. Students in either treatment
increased their overall test scores relative to the control group by 0.11SD (column 1) with
0.13SD improvements in Math (column 2) and 0.07SD improvements in English (column
3).33 Over this same period, one school year, control group students learned about 0.3SD—
the interventions provided an additional one third of a year of learning with one academic
year of exposure. The point values across the two interventions are statistically equivalent
with point values within 0.01SD of each other. Therefore, even though the quality of People
Skills differentially changed in the intervention that included People Skills training, the test

score improvements were almost identical across the two interventions.3*

[Table 4 about here]

We tested for heterogeneity in program impacts on students’ test scores by students’

33 Appendix Table A13 provides additional estimates of the effects on student test scores. Panel A limits
the controls to only the baseline test score and strata, finding similar estimates. Panels B-D estimate the
effect on subsets of questions of different difficulty levels, with larger effects for foundational questions. The
increase in test scores is likely not only the result of increased teacher time in the classroom based on existing
estimates of the relationship between teacher attendance and student test scores (Das et al., 2007; Duflo et
al., 2012; Herrmann and Rockoff 2012; Gershenson 2016; Cilliers et al., 2018).

34 As with any RCT, one concern is non-random attrition at the follow-up generating differential selection
into the test by treatment status. To limit attrition we tracked all students not present in school at the start
of the follow-up visit, eventually testing 96 percent of all baseline students. We tested 1.5 percentage points
fewer students from the Teacher Training + Management Observation + People Skills arm than the control
group but this is not differential by both test score and treatment (Appendix Table A14). Nevertheless, in
Appendix Table A15 we provide Lee (2009) bounds accounting for this marginally differential attrition. The
point values are similar with the same statistical significance as those with the full sample.
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baseline test score, gender, grade level at baseline, parents’ literacy, and a school amenity in-
dex, finding no heterogeneous effects (Appendix Table A16).3> Appendix Figure A1 displays
the non-parametric effects on test scores by baseline score. Effects are approximately equal
throughout the distribution of baseline test scores, similar to the findings in other studies
in which material was provided for multiple learning levels, not only focused on remedial
learners (e.g., Banerjee et al. 2007; Banerjee et al. 2017; Duflo et al., 2024).

Non-cognitive Outcomes

Dividing students by learning levels might affect students’ motivation, which could mani-
fest itself in students’ non-cognitive outcomes such as absenteeism, drop out, opinions about
school, and future schooling aspirations. We find at most minimal effects on absenteeism
and drop-out (Appendix Table A17, columns 1-3).3¢ The interventions did not decrease en-
thusiasm about school or future aspirations (columns 4-6). Instead, the Teacher Training +
Management Observation intervention increased the likelihood that students reported liking
English or Math, i.e., the two intervention subjects, very much by 5 percentage points, sta-
tistically different from both the other intervention and the control group. Overall, we find

no evidence of student discouragement.

35We tested for heterogeneity by test score as students who were the most behind grade level might have
benefited more, by gender because of evidence from Ghana that head teachers are systematically biased
against female teachers (Beg, Fitzpatrick, and Lucas 2021) and therefore might also exhibit bias against
female students, by student grade level as students at different places in their scholastic journeys might
have had different experiences, by parent literacy as a proxy for whether the student was a first generation
learner and could get help at home if needed, and finally by school amenities in case the intervention was
particularly well suited for schools with different levels of existing resources.

36Students in the Teacher Training + Management Observation intervention were about 3 percentage
points more likely to be absent during the spot-check, but their schools were about 3 percentage points more
likely to be open (and we could not check attendance in closed schools), therefore the net effect relative to
the control group is approximately 0 (Appendix Table A17, column 1). The interventions increased by about
2 percentage points the likelihood that the teacher reported the student was no longer enrolled in the school,
the sum of drop-outs and transfers (column 2). The interventions may have increased teachers’ awareness
of students who were no longer attending their school since the intervention instructed teachers to to test
and record scores for students each term. When reached directly, students across all treatment arms were
equally likely to report that they were still attending school (column 3).

23



6.4 Persistent Effects

We test the effects of the interventions one year after the end of the intervention on schools
and two years after the end of the intervention on students—finding persistent effects on
both.

Management

37 Observa-

Management improvements persisted into the year after the intervention.
tional Practices were still superior to those in the control group in the Teacher Training +
Management Observation + People Skills schools (Table 5, column 1). People Skills were
statistically significantly higher in both types of treatment schools than control schools (col-
umn 2).3  Across both management indices, the intervention that included People Skills
training had larger, but not statistically different, point values.

As an additional attestation of management improvement, the interventions decreased
worker turnover, likely reflecting increased management quality (Hoffman and Tadelis 2021)
and thus head teacher and teacher satisfaction with their current postings. Teacher Training
+ Management Observation 4+ People Skills reduced head teacher turnover by 12 percentage
points (columns 3). The Teacher Training + Management Observation intervention increased
the retention of teachers by 21 percentage points, increasing teacher retention by almost 50
percent relative to a control group mean of 49 percent (column 4). Teachers were 9 percent-
age points more likely to remain at their schools in the Teacher Training + Management
Observation + People Skills intervention. For both retention measures we reject that the co-
efficients across the interventions were statistically equivalent—the additional People Skills
training led to more head teachers remaining than the other arms but fewer teachers than
the intervention that did not include People Skills. During the intervention year, teachers in

both interventions indicated that head teachers and circuit supervisors were more likely to

provide useful feedback, offer suggestions for improvement, and mention something that the

3TGES instructed schools to continue with DI, inviting one teacher per school to a brief refresher training.
No additional materials were provided.
38Effects on the individual components of the indices appear in Appendix Tables A18 and A19.
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teacher did well, yet teachers in the People Skills Intervention also reported higher levels of
job related stress and burnout. These countervailing forces likely led to the increased teacher
retention in the People Skills intervention relative to the control group, but lower retention
than in the non-People Skills Intervention. Both head teacher and teacher turnover could

have reduced the persistent effects on management practices.
[Table 5 about here]

Teaching and Classrooms

Schools also continued to implement Differentiated Instruction the year after the interven-
tion, demonstrating a permanent shift in teachers’ beliefs about the value of Differentiated
Instruction. About 42 percent of schools were still dividing their students by learning levels
for one of the first two periods of the day (Table 6, column 1). While lower than during the
intervention year, this level of implementation is about 7 times higher than was observed
previously in Ghana and ten times higher than in India during the intervention years when
management was not engaged (Duflo et al., 2024; Banerjee et al., 2016). Based on the same
implementation index as in the intervention year, the average school was still implementing
about 75 percent of the aspects of the DI program (column 2). The effect on the active
learning index is still positive, but no longer statistically significant. Schools continued to

divide students by learning level but did not maintain their active learning practices.
[Table 6 about here]

We test for heterogeneity by the degree of teacher turnover and whether the head teacher
was still at the school. Schools with a higher proportion of retained teachers and those with
a retained head teacher were more likely to be implementing the program (Appendix Table
A20).3°

Student Achievement

39Teacher retention and head teacher turn over were not random and could reflect other school character-
istics that might lead to differential DI implementation.
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Test scores of students who had been in treatment schools during the intervention year
were still higher in July 2021, two full years after the end of the intervention (Table 7).
Recall that in the year after the intervention, schools abruptly closed in March 2020 and
remained closed until January 2021, reopening with a new school year. Further these stu-
dents transitioned from primary school (P5 and P6) to junior high school (JHS1 and JHS2).
Despite of all of this upheaval, the interventions increased student learning two years after
the intervention by 0.06SD for students who had been in the Teacher Training + Manage-
ment Observation schools and 0.08SD for students who had been in the Teacher Training +
Management Observation + People Skills schools (column 1). Treatment students learned
about 10 percent more than the control group relative to baseline and about 20 percent more
than the control group learned between the first and second follow-up.*® Figure 3 plots the
short run and longer term test score trajectories of the three arms. Persistent test score

increases after an intervention ends and students have changed schools are rarely observed.

[Table 7 about here]

[Figure 3 about here]

As with the results at the conclusion of the intervention, we do not find any heterogeneity
by baseline test score, student gender, class at baseline, having literate parents, or at schools
with better amenities (Appendix Table A21). For non-cognitive outcomes, students are
equally likely to be enrolled in school and want to attend SHS, the next schooling level.
Students from the Teacher Training + Management Observation schools were more likely
than the other intervention and the control group to say that their favorite subject was math
or English, a new difference relative to the first follow-up, and more likely than the control
group to report liking math or English very much (Appendix Table A22), as was the case in

the first follow-up. We do not find differential selection into test taking by the interaction

40These test score gains true gains and not the result of control school students’ test scores decreasing—
control school students increased their test score by 0.3SD between the two follow-up rounds.
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of treatment status and baseline test score, but provide Lee (2008) bounds nevertheless
(Appendix Tables A23 and A24).
The intervention improved the learning trajectories of students and buffered them against

potential learning losses from school closures and transitions to higher levels of schooling.

7 Cost Effectiveness

We use the ingredients method to assess cost effectiveness (Hirji et al., 2023). Teacher
Training + Management Observation cost $48 per student and the Teacher Training +
Management Observation + People Skills cost $84 per student at the implemented scale
in USD2018. As the achievement effect sizes were almost exactly equal across the two
interventions, the Teacher Training + Management Observation intervention was clearly
more cost effective. To scale this relative to the effect size per $100, this would be 0.23SD
per $100 for Teacher Training + Management Observation and 0.13SD per $100 for Teacher
Training + Management Observation + People Skills. To scale this as a price per year of
learning in this context, Teacher Training + Management Observation costs $147 per student
per year of learning and Teacher Training + Management Observation + People Skills costs
$259 per student per year of learning.*! The achievement effects persisted for at least two
years and new cohorts of students continued to be treated with minimal additional costs,

increasing the overall cost effectiveness.

8 Discussion

8.1 Conceptual Framework

In a public sector system with weak incentives, facilitating implementation is a non-trivial

feat, yet reforms only increase productivity if they are implemented with fidelity (Banerjee et

41Both of these scaling methods make assumptions about the linearity of returns. We provide them to
allow readers to compare this study’s cost effectiveness to other studies.

27



al. 2017; Duflo et al., 2024; Angrist and Meager 2023). Our findings show that with existing
systems and personnel, head teachers and circuit supervisors can be the key to encourage
teachers to implement reforms.

This section lays out a conceptual framework based on the theory of leadership (Hermalin
1998; Bolton et al., 2012; Boudreau et al., 2021) to show how managers (head teachers) in-
duced greater worker (teacher) effort by acting as leaders. As in the typical leader framework,
head teachers are similar to workers (almost all were former teachers), but with additional
experience, a higher wage, and a higher location in the bureaucratic hierarchy, making them
more connected to senior management and better aware of the organizational priorities and
agenda. In the conceptual framework, we account for this by assuming the head teacher has
better information than the teachers and chooses his effort first.

Formally, consider a school with a single head teacher (HT) who manages N teachers
indexed by n = 1,..., N. We normalize achievement under the typical curriculum to be 0.
School wide achievement beyond this level is a function of all teachers’ DI efforts, ey, ..., e,,
and the head teacher’s effort, egr, times a productivity factor 6, plus an idiosyncratic error,

e. Formally,

Asz(el,...,en,eHT)—l—e (2)

where —1<6 < 1 and 0 is not known to teachers. This achievement includes both student
achievement as measured by test scores and broader organizational priorities such as the
school’s overall performance and adherence to stated policies.

Teachers have beliefs about  rooted in prior experiences. DI is new to these teachers—it
was not how they were taught nor how they were taught to teach. Further, teachers might
be uncertain about whether it is an organizational priority. Let 0 reflect teachers’ beliefs
about 0, —1 < 6 < 1. Their skepticism about new teaching methods and how much the
system values the intervention will cause their beliefs to understate the true return to DI,

therefore <0.
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Teachers get utility from their fixed wages, achievement (both student and school), and
school amenities and disutility from exerting effort. Each teacher acts in his own self interest

in selecting his effort level in implementing DI, e, maximizing the following utility function

max U (e,) =w +A(5,el, v enyepr) —d(e,) + F(Vy) (3)

where w is the teacher’s fixed wage, A(.) is the achievement function from above but with
a teacher’s belief about the productivity and value of DI, 0, instead of the true 6. V, are
a vector of school s amenities and attributes, and d(e) is the disutility of DI effort, which
is increasing in the amount of effort exerted.*> The disutility function can be seen as a
teacher’s forgone utility from reducing his efforts spent on teaching the standard curriculum.
The disutility from effort is an increasing and convex function with d(0) = 0. Teachers will
select their e based on é, the expected return to DI, and resulting expected achievement
A=0f (€1, ..., en, egr) + €. Underestimating ¢ induces the distortion in teacher effort—they
put forth less effort on DI because they believe the return to their effort, é, is lower than the
true return, 6. Optimal effort level is increasing in a teacher’s belief about 6.

The head teacher at school s selects his own effort, ey, to maximize his utility as follows:

max UHT (€HT> = WHT —+ ’}/A () — d(eHT) + F (‘/s)

€EHT

where he gets utility from his set wage, wyr, the achievement of the students and school

A (.) as specified above, a scaling parameter v and other school amenities, F' (V;).*3 He gets

42 A5 with many civil servants, teachers’ wages, w, do not depend on productivity or effort, but are instead
set centrally based on years of experience and education. A(.) enters a teachers’ utility function to capture
the ways in which student and school performance affects teacher utility without affecting their wages, for
example because of intrinsic motivation, students are more pleasant to teach when they are learning, it
could affect future classroom or school assignments, or they could be chided by parents, school officials, or
other teachers for poor student performance or not adhering to institutional priorities. Both A and e may
eventually affect w if they lead to a teacher becoming a head teacher, but selection of head teachers is mostly
related to years of experience and education not student performance.

43 As with teachers, head teachers’ wages do not depend on student and school achievement but are set
centrally and related to years of experience and education. A(.) in the HT utility function captures the
ways in which student and school performance affect head teacher utility without affecting their wages, for
example because of intrinsic motivation, students being easier to manage when they are learning, it could
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disutility from exerting DI effort, d (eg7).

Credible signals about the magnitude of 6 can increase 6 and thus a teacher’s effort.
HTs can announce 6 to teachers, for instance by saying that this new teaching method is
effective or valued by the system. However, as the HT’s payoff is increasing in the teachers’
efforts, he has an incentive to announce the highest 6 possible, something teachers realize,
thus disregarding such announcements. Instead, if the HT's lead by spending their own time
as a signal of value, they can induce teachers to update their own beliefs about ¢ (Hermalin
1998; Spence 1973).

Following Hermalin (1998), HT's choose their effort level first. Teachers observe this effort
level, which informs teachers’ own beliefs about 6. Specifically, HTs learn the true 6 and
choose a high ey because they realize the returns to effort are high.** Any HT effort that
is unrelated to the achievement production function does not affect teacher belief about 6
and does not increase teacher effort in DI.

The key to improving teacher effort is their 6—their belief about the return to their own
effort. When managers act as leaders they can change this belief. Changes to management
practices that do not affect § will not increase teacher effort. These changes could augment
school amenities, Vi, and thus teacher utility, but will not feed into teacher effort.

Our interventions included visible, costly managerial effort focused on the return to DI—
attending the training with the teachers and an observation form that provided a simple
way for HT to demonstrate their increased effort in highlighting the most important aspects
of DI implementation, i.e., a costly effort signal focused on DI. To complete the observation
form, HT spent at least 30 minutes in a teachers’ classroom, noting what was done well and
areas for improvement. The first item of the observation form was, “Are learners grouped by

learning level?” signaling that this was a priority undertaking and HTs were willing to sit in

affect future school assignments, or they could be chided by parents or school officials for poor student
performance or not adhering to institutional priorities. Both A and e may eventually affect w if they lead
to a head teacher promotion to district leadership.

44 As managers, HTs have better information and more accurate beliefs about 6. In practice, this could
be because they are higher up in the hierarchy and thus know that effort on DI and/or increased student
achievement are institutional priorities on which they, their schools, and their teachers might be judged in
the future. Higher level administrators could also exert costly effort to signal the true 6 to HTs.
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classrooms to ensure that it occurred. This signaled the size of # to the teachers in a credible
way since it was costly for the HT. Teachers then would exert more effort than they would
under lower beliefs about 6. Teachers did update their beliefs about the return to DI and
adjusted their effort accordingly (Table 2). Additional managerial practices and effort, like
those conveyed in the People Skills training, only increase student learning if they affect the
amount of teacher effort on DI. Any intervention that improves V; increases teacher utility

but does not affect teacher effort on DI.

8.2 Additional Discussion

Our results support the insight from our conceptual framework that when public sector
managers act as leaders they can encourage reform in the absence of the private sector
tools of management that compel workers to implement reforms, providing insight into how
to scale effective interventions. In our setting, this leadership had a high return to school
productivity by inducing increased teacher effort on effective classroom practices. Teachers
reported more positive interactions with their managers when mangers had additional People
Skills training, but as this job satisfaction did not result in changes to classroom practices,
it did not improve student learning.

These findings rectify existing seemingly contradictory findings when comparing the ob-
servational and experimental literature on public sector management—not all management
improvements are equivalent. The observational literature demonstrates the strong correla-
tion between management quality and student test scores. In contrast, interventions that
have improved school management have not improved test scores (Ganimian and Freel 2020;
Muralidharan and Singh 2021; Romero et al. 2022). Our intervention with People Skills
differentially increased management, but did not increase test scores beyond the Teacher
Training + Management Observation intervention because what was happening in the class-
rooms was the same across the two interventions. To improve student learning, what is

happening in the classroom has to change. Managers acting as leaders resulted in that
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necessary classroom change.

Relatedly, our results provide empirical evidence on the “black box” of what types of
school management matter for student learning. The statistically equivalent and almost
identical point values in learning increases between the two treatment arms is consistent
with Observational Practices being more important for student learning than People Skills
or Other Management. In other words, parent meetings, school meetings, CS visits (indepen-
dent of classroom observations), and whether teachers consider their managers good mentors
are less important in the education production function as they do not change teacher effort
or classroom practices. The simple rule of thumb observation form and encouragement to
use it caused head teachers to focus more on instructional improvement and the additional
People Skills training may have distracted them from exerting their leadership to change
classroom practices. We found lower levels of active learning in the schools with People
Skills relative to the treatment schools without it.

To further explore the relationship between Observational Practices, People Skills, and
test scores, we conduct a mediation analysis (Bennet et al., 2018). Using 10,000 bootstrap
samples, we pool the two treatments and estimate the effect of the receiving an intervention
on the outcomes Observational Practices, People Skills, and test scores. We then correlate
the treatment effects for the respective outcomes, testing whether in bootstrap samples
with larger increases in a given measure of management there are also larger increases in
test scores. Figure 4 presents the results of this exercise, demonstrating that there is a
large, positive correlation between Observational Practices and test score improvements and
a negative correlation between People Skills and test score improvements. These results
support the interpretation that aspects of management that directly relate to pedagogy
primarily explain our test score increases, while other aspects of management do not. Schools
with larger gains in People Skills had the smaller test score increases as those with smaller

gains in People Skills.

[Figure 4 about here]
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The persistent effects one and two years after the end of the intervention show the
lasting impact of managers acting as leaders to institutionalize reforms, promising results
when considering scaling interventions. Teachers continued to implement the program, both
Observational Practices and People Skills were higher than in the control schools, and both
head teachers and teachers were more likely to stay in their existing schools. The Teacher
Training + Management Observation intervention reduced teacher turnover by about 40
percent without any changes to incentive or pay—teachers were more satisfied to stay in their
current schools potentially because their managers were acting as leaders through exerting
their own visible costly effort, signaling that all members of the school were working to

improve student achievement.

9 External Validity and Generalizability

Because public sectors in many settings are beset with the dual problems of insufficient
provision of public services and weak managerial structures, our findings have many potential
applications. In this section we formally assess the external validity and generalizability
through an assessment of the selection, attrition, naturalness, and scale of the study.
Selection. Many countries, regardless of their levels of income, have at least some loca-
tions where students are behind grade level (List 2022). Similarly, many countries have public
sectors with weak incentives. Our broad lessons are relevant to all of those countries. Our
exact intervention might be most relevant to locations with similar characteristics, specif-
ically the 53 countries with the same World Bank Lower-Middle Income categorization as
Ghana (3 billion people), some of the richer countries in the 26 country Low Income category,
some of the poorer countries in the 54 country Upper-Middle Income category, and the 47
countries of the sub-Saharan Africa region (1.2 billion people). The broad relevance is in part
because our twenty districts are largely representative of Ghana but skew slightly poorer,

coming from eight of the ten regions at the time, omitting Greater Accra and Brong-Ahafo,
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two of the three most developed regions in Ghana in 2016 (UNICEF 2016).%°> The structure
of teaching mimics other civil servant structures—teachers are hired and paid centrally with
minimal control by local managers over terms or continuation of employment. Issues of how
to motivate reticent civil servants in a minimal incentive environment are salient regardless
of the country’s level of income. Relative to other governments, Ghana’s Worldwide Gover-
nance Indicators rating is above the average for sub-Saharan Africa, but below that of India’s
and the worldwide median (World Bank 2018). Therefore, Ghana’s capacity does not stand
out as unique but is similar to many countries. Further, students being in school but well
behind grade level is not uniquely Ghanaian or even unique to middle income countries—it
afflicts communities in some of the richest countries in the world.

Attrition. Attrition was very low in our study. None of our study schools left the
sample during the course of the study. Student attrition was minimal, with 96 percent of
students participating in the achievement follow-up. More details appeared in Section 6.3.

Naturalness. All tasks were ones that the participants could be expected to do as a part
of their regularly assigned duties. When asked to implement a new teaching methodology or
topic, teachers typically attend in-service teacher training events. Head teachers and circuit
supervisors were already supposed to be observing teachers, this program provided them a
more structured way in which to do so. As with teachers, when they are asked to implement
new programs, they attend in-service training events.

Scale of the Study. The study mimicked how a similar program would be replicated
at scale. The government designed, produced, and distributed all materials. All trainers were
government employees. The teachers, head teachers, and circuit supervisor were existing
government personnel completing tasks as part of their typical work. Since 2022, the gov-
ernment has been replicating this program at scale in 10,000 government schools.

Therefore, given the strong applicability of the issues in our sample, minimal attrition,

and the high degree of both naturalness and implementation relative to how it would happen

450ur districts were between the 77th and 1st (poorest) percentile according to the national district poverty
ranking in 2016 with an median percentile of 33.
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at scale, this is a highly generalizable study both within education and the public sector more

broadly.

10 Conclusions

Despite a recognition in the last 20 years of the importance of management for private sector
productivity, less work has been done on the importance of management for public sector
service delivery. We confirmed that management quality in Ghanaian schools is associated
with higher student test scores, as has been previously tested in only seven other countries.
Further, we implemented a 210 school, 3 arm randomized controlled trial in partnership with
the Ministry of Education of Ghana to test the theory that school mangers, endowed with
limited employment management tools, could instead act as leaders to encourage reform.
We find that a costly management effort signal increased the likelihood that teachers im-
plemented a new pedagogy, Differentiated Instruction, improving learning the same amount
as a second intervention that also included People Skills training. The two interventions in-
creased student test scores by 0.11 SD, about one third of a year of learning in this context.
Despite only minimal training of one teacher per school the year after the end of the main
intervention, we still observed compliance with Differentiated Instruction at a level that was
70 percent of the level during the initial supported year. Two years after the intervention,
test score improvements persisted.

Getting existing teachers in existing systems to implement programs that have been
shown to increase student learning is key to increasing student learning at scale. We show
the importance of managers sending a costly effort signal, acting as leaders, to increase

compliance with reforms that increased student learning.
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A Appendix for Online Publication

A.1 Additional Intervention Details

Teacher Material Development

Since the success of a program at scale depends on government systems supporting and
sustaining the intervention, this intervention involved Ghana Education Services (GES) and
its subsidiaries including the Basic Education Division (BED), National Council for Curricu-
lum and Assessment (NaCCA), and the National Inspectorate Board (NIB). All materials,
personnel, and training were implemented through the existing government system except
the UNICEF intern who monitored the barely used help-desk.

The National Council for Curriculum and Assessment (NaCCA), the board responsible
for managing and implementing government curriculum policy, led the development of DI
materials. A NaCCA Resource Development Team conducted an initial review of existing
GES materials and materials used in the previous implementation of targeted instruction
in Ghana, the Teacher Community Assistant Initiative (TCAI). They then modified these
existing resources and designed and developed new materials as necessary. The teaching ma-
terials included topics to cover each day, and ideas for class, group, and individual activities.
These were not scripted lessons, leaving teachers the latitude to pick the activities that most
resonated with their students.

A core team of the National Teaching Council (NTC), the council responsible for licensing
teachers in Ghana, developed the training materials and facilitator manuals.

Teacher Training

Teacher training was a cascade model. NTC trained 24 national trainers. The national
trainers trained 160 District Teacher Support Team (DTST) members, i.e. district-level
government employees regularly responsible for in-service teacher training. These DTST
members trained the treatment teachers, head teachers, and circuit supervisors. The training

included time to practice Differentiated Instruction with their peers.
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The main teacher training occurred for 5 days prior to the start of the 2018-2019 academic
year with shorter refresher trainings for 3 days at the start of Term 2 and 2 days at the start
of Term 3.

The DI materials and methods focused on strong foundational learning and full com-
prehension of concepts instead of rote memorization. At the start of each term, teachers
were to assess all students in grades 4 through 6 to determine their learning levels. Teachers
adjusted students’ levels as necessary throughout the year. DI continued through terms 2
and 3 to the end of the academic year.

People Skills Material Development

The National Inspectorate Board (NIB), the board that oversees school inspection and
evaluation, developed the circuit supervisors’ and head teachers’ People Skills intervention
materials including the their manuals, quick reference cards, and content for text message
reminders. Much of the content was a condensed version of the existing manual for head
teachers and circuit supervisors, Leadership for Learning. The management manuals were
not limited to DI content, instead reminding head teachers and circuit supervisors how to
be effective school leaders and support teachers, broadly. The training focused on guidelines
for productive interpersonal relationships, including mentoring and coaching.

People Skills Training

The People Skills training occurred after the teacher training and prior to the start of the
2018-2019 academic year. The initial training was 3 days with 2 days of refresher training
prior to the start of Term 2, and a 1 day refresher training prior to the start of Term 3.

Implementation

The training recommended implementing differentiated instruction in one of the first two
periods of the day, on Tuesdays through Fridays, and starting the third week of the term.
About 43 percent of head teachers reported that their school implemented DI in Period 1,
35 percent in Period 2, and 22 percent at another time of day.

Students were placed in levels using a simple tool modeled after the Annual Status of
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Education Report (ASER) assessment in India. This was not the same tool that was used
to estimate the effect of the intervention on student learning.

In the first two terms the teaching observation forms were completed on paper. In term
3, these forms were completed on a tablet through the mobile School Report Card (mSRC)

system that all head teachers, both treatment and control, had.

A.2 Test Construction

We designed the test to include both foundational concepts and grade level content. The
majority of questions were adapted from the examinations used in Duflo, Kiessel, and Lucas
(2024), which had been originally developed by education stakeholders in the Ministry of
Education to reflect grade 1 through grade 4 material. We added additional questions that
were inspired by questions from the Ghana National Education Assessment grade 3 and 6
exams. Enumerators conducted the assessments one-on-one. Based on piloting and data
from Duflo, Kiessel, and Lucas (2024), the exam questions were divided into three difficulty
levels: easier, medium, and harder. Enumerators conducted the assessments one-on-one with
students. In consideration of student and enumerator time, not all students were asked all
questions. The tests were semi-adaptive: all students started with the medium questions,
then progressed to either the easier or harder questions based on their performance. As all
students completed the same anchor (medium) questions, we used item response theory to
put all scores on a common scale. Teachers did not see the exams nor did students retain
any papers that they could have shared with their teachers. These were not the same exams
that teachers used to level students. Appendix Figure A3 contains the test score distribution

at baseline.

[Appendix Figure A3 about here]

A.3 Additional Tables

Tables A1 through A23 contain additional supporting materials.
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Figure 1: Randomization Design

{ Universe: 20 Districts (140 circuits) }

N

Circuit Level: Circuit Level:
Management, Observation Management Observation 4+ People Skills

(70 circuits) (70 circuits)

School Level: School Level:

School Level: . .
Teacher Training + Teacher Training + Management
Control . .
(70 schools) Management Obser- Observations + People Skills

vation (70 schools) (70 schools)

Notes: A circuit is a geographically proximate group of approximately 9 schools assigned to a single
circuit supervisor. The study involved only 1 or 2 schools per circuit. Circuits were randomly
assigned to the Management Observations arm or the Management Observations + People Skills
treatment. Within each circuit, 2 eligible schools were randomly selected and randomized into
control or Teaching Training + Management Observations in the Management Observations circuits
and Teacher Training + Management Observations 4+ People Skills or removed from the sample in
the Management Observations + People Skills circuits.



Figure 2: Timeline of Study Activities

AY 2018-19 Starts
Study Students: P5 & PG

AY 2019-20 staris

Schools Reopen with Semester 1
Study Students: PG & JHS51

Study students: JHS1 & JHS2
1
AY 201819

Schools close due to Covid19
AY 2017-18 Ends Ends
Term 2 Starts Semester 2 starts
Term 3 Staris
A2 3ES AT TSP 9933958/8§88388¢§8838%88333FFF3
El52Z|f8 88 ps 22|52 8c8 822853 358:8¢:885883553
Baseline Surveys Spot Check 1 Follow-up 1 Spot Check 3 Follow-up 2
Training Slpot Check 2
Refresher training
Mop-up Training Refresher

training

Notes: Activities above the timeline correspond to school calendar dates, while

activities below the
timeline correspond to intervention and data collection activities.



Figure 3: Short and Longer Term Test Score Effects

Test Score Standard Deviations
o

-e- Control
Teacher Training + Mgmt Obs
=== Teacher Training + Mgmt Obs + Ppl Skills

0

Jun-18 Dec-18 Jun-19 Dec-19 Jun-20 Dec-20 Jun-21
Baseline - Intervention Year----- - Post Intervention Year----- ---Schools Closed---- 2 Years Post-Intervention
(P4, P5) (P5, P6) (P6, JHS1) (JHS1, JHS2)

Notes: Above is the trajectory of learning gains over the course of the study by treatment group.
Student assessments were conducted at baseline and two follow-ups. The error bars are 95%
confidence intervals. The students’ grade level on the x-axis assumes timely progression. Baseline
students were testing regardless of grade level at follow-up.



Figure 4: Mediation Analysis: Correlation of Management Indices and Test Score Treatment Effects
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Notes: Using 10,000 bootstrapped samples we estimated pooled treatment effects for test scores,
observational practices, and people skills indices. Graphs are binned scatterplots of the estimates
with the best-fit line included. The left graph shows the correlation between the treatment effects
on test scores and the observational practices index. The right graph shows the correlation between
the treatment effects on test scores and people skills.



Table 1: Effects on Management Practices

Observational People Other
Practices Skills Management

Index Index Index
&) (2) 3)

Teacher Training + Mgmt Obs 0.397*** 0.162 0.367**

(0.133) (0.141) (0.144)

Teacher Training + Mgmt Obs + Ppl Skills 0.401*** 0.468*** 0.641***

(0.125) (0.151) (0.165)
P-Value Same Effect 0.98 0.05 0.07
Observations 210 210 210
R? 0.30 0.32 0.21
Mean Dep., Control -0.00 0.00 0.00

Notes: Robust standard errors appear in parenthesis. Column 1: Linear probability model.
Columns 2-4: The outcome variables are standardized indices of management outcomes. All
regressions include baseline management index and district fixed effects.

*p < 0.10, *xp < 0.05, #xxp < 0.01



Table 2: Effects on Classroom Activities

Active
Teacher in Learning Class in DI Imp
Dependent Variable: Classroom Index Levels Index
(1) ) (3) )
Teacher Training + Mgmt Obs 0.130*** 0.470*** 0.572%** 0.787***
(0.032) (0.060) (0.047) (0.018)
Teacher Training + Mgmt Obs + Ppl Skills 0.111%** 0.362*** 0.608***  0.818***
(0.034) (0.059) (0.046) (0.017)
P-Value Same Effect 0.51 0.06 0.53 0.19
Observations 2,462 2,462 420 210
R? 0.07 0.10 0.43 0.92
Mean Dep., Control 0.68 0.00 0.00 0.00

Notes: Regressions include and strata (district) fixed effects. Standard errors clustered
at the school level appear in parenthesis. Columns 1 and 3: Linear probability models.
Columns 1 and 2: Unit of observation is class period by spot check round. Column 1:
Whether the teacher was present during the entire classroom observation; also includes
a control for whether the observation is from the first or second spot check, whether the
observation is from the first or second class period observed, and the average percent
of teachers present during the baseline survey. Column 2: An index of active learning
variables (teacher presence; any TLM use; teacher engaged; student expresses an idea).
Column 3: Whether or not the students were observed to be split by levels instead of
by class during the spot check. Unit of observation is school in each spot check round.
Column 4: The percent of 5 different aspects of Differentiated Instruction that the respon-
dent reported or was observed doing, averaged at the school level. Unit of observation is
school-level.

#p < 0.10, %xp < 0.05, *xxp < 0.01



Table 3: Effects on Norms of Behavior

Teacher Opinions of Teacher Opinions of = HT Opinions of HT Opinions of

Teacher Shirking All Roles Shirking Teacher Shirking All Roles Shirking
1 () (3) (4)
Teacher Training + Mgmt Obs -0.261** -0.310*** -0.251* -0.038
(0.108) (0.105) (0.152) (0.153)
Teacher Training + Mgmt Obs + Ppl Skills -0.354%*** -0.401*** -0.301** -0.206
(0.107) (0.118) (0.142) (0.156)
P-Value Same Effect 0.36 0.40 0.74 0.28
Observations 461 461 209 209
R2 0.28 0.28 0.26 0.28
Mean Dep., Control -0.00 0.00 -0.00 -0.00

Notes: Outcomes in all columns are indices of questions about hypothetical people in a particular role, grouped by
respondent type, standardized by control group mean and standard deviation. Higher values indicate that shirking is
more acceptable. Regressions include respondent age, gender, experience, age squared and experience squared, and
district and survey round fixed effects. Standard errors clustered at the school level appear in parentheses. Column
1: Index of assessments of hypothetical teachers by teachers. Column 2: Index combining all teacher responses.
Column 3: Index of assessments of hypothetical teachers by head teachers. Column 4: Index combining all head
teacher responses.

*p < 0.10, %xp < 0.05, *x*xxp < 0.01



Table 4: Effects on Student Test Scores

Combined Math English

Score Score Score
&) (2 (3)

Teacher Training + Mgmt Obs 0.108*** 0.140***  0.065***

(0.021) (0.026) (0.022)
Teacher Training + Mgmt Obs + Ppl Skills 0.107*** 0.131***  0.076***

(0.024) (0.029)  (0.024)
P-Value Same Effect 0.95 0.75 0.63
Observations 5,608 5,608 5,608
R? 0.74 0.63 0.71
Mean Dep., Control 0.33 0.32 0.30

Notes: Regressions include controls for student age, age-squared, grade at
baseline, baseline assessment scores, female, and strata (district) fixed ef-
fects. Standard errors clustered at the school level appear in parenthesis.
Scores standardized relative to the baseline pooled sample.

*p < 0.10, #xp < 0.05, +xxp < 0.01



Table 5: Management Outcomes in Year After Intervention

Observational People HT Teacher
Practices Skills Retained Retained
€)) (2) (3) 4)
Teacher Training + Mgmt Obs 0.146 0.451** -0.010 0.206***
(0.129) (0.210) (0.071) (0.042)
Teacher Training + Mgmt Obs + Ppl Skills 0.262** 0.851%** 0.117* 0.092**
(0.129) (0.227) (0.071) (0.046)
P-Value Same Effect 0.30 0.11 0.07 0.01
Observations 208 208 208 687
R? 0.33 0.32 0.26 0.16
Mean Dep., Control 0.00 0.00 0.70 0.49

Notes: Based on data collected at the unannounced spot check in the year following the intervention. All columns
include district fixed effects. Columns 1-2: Includes baseline management index. The outcome variables are
standardized indices of management outcomes. Columns 3-4: linear probability models. Indicator of whether head
teacher or teacher was still at the same school. Column 4: standard errors clustered at the school level.

*p < 0.10, *xp < 0.05, **xxp < 0.01



Table 6: Effects on Classroom Activities in Year After Intervention

Class DI Active Learning
Dependent Var: In Levels Imp Index Index
&) (2) (3)
Teacher Training + Mgmt Obs 0.416*** 0.723*** 0.047
(0.072) (0.038) (0.135)
Teacher Training + Mgmt Obs + Ppl Skills 0.448*** 0.767*** 0.202
(0.091) (0.044) (0.165)
P-Value Same Effect 0.77 0.43 0.32
Observations 127 127 363
R? 0.39 0.81 0.23
Mean Dep., Control 0.00 0.00 -0.00

Notes: Regressions include whether the observation is from the first or second class
period observed, the average percent of teachers present during the baseline survey,
and strata (district) fixed effects. Standard errors clustered at the school level appear
in parenthesis. Column 1: Unit of observation is school. Whether the class was split
by levels during the spot check. Linear probability model. Column 2: The portion of 5
different measures of differentiated instruction that the respondent reports doing. Unit
of observation is school. Control group was imputed to be zero. Column 3: An index
of active learning variables. Unit of observation is school-classroom observation.

*p < 0.10, #xp < 0.05, +xxp < 0.01



Table 7: Persistent Student Test Scores Effects

Combined Math English

Score Score Score
&) (2) (3)

Teacher Training + Mgmt Obs 0.062** 0.077** 0.055**

(0.026) (0.031) (0.027)
Teacher Training + Mgmt Obs 4 Ppl Skills 0.076*** 0.084***  0.073***

(0.024) (0.031)  (0.025)
P-Value Same Effect 0.62 0.82 0.55
Observations 5,080 5,080 5,080
R? 0.66 0.55 0.63
Mean Dep., Control 0.66 0.61 0.63

Notes: Sample is all students available for the assessments at the second
follow-up. Regressions include controls for student age, age-squared, grade
at baseline, baseline assessment scores, female, and strata (district) fixed
effects. Standard errors clustered at the school level appear in parenthesis.
Scores standardized relative to the baseline pooled sample.

*p < 0.10, xxp < 0.05, #*xxp < 0.01



Appendix



Figure Al: Non-Parametric Test Results

2_
/ -
o
® 5
E / /’
i it L
3 e = R
TR bt bt R R R R S Ry il L Lol J—
E 0 _“—-——-_._...a..-'—/'—":""_'__ R
£ o e
sl B s oee
@ Fer T
g Fare
=} o
@9 S
i e
it
-2 T T T T T T
0 .2 4 .6 8 1
Percentile of residual baseline score
-=-- Control — — Treatment School
—— Difference  ------ 95% Confidence Band

Notes: This plot shows the non-parametric test score effects of either treatment on the combined test score. Test
score effects are residulalized by baseline student age, age-squared, grade at baseline, baseline assessment scores,
female, and strata (district) fixed effects. The red dashed line is the treatment group, and the blue dashed line the
control group. The difference between the treatment and the control group is the black line. The short dashed lines

display the 95 percent confidence intervals.



Figure A2: Distribution of Student Achievement at Baseline
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Notes: Plot shows the standardized distribution of the combined IRT math and English score of all students at

baseline.



Appendix Tables

Table A1l: Components of Management Indices and Mapping of Indices to D-WMS

Panel A: Observational Practices

WMS Category

Panel A: Observational Practices
Number CS classroom observations (HT)

HT Classroom Observations (5 min) (T)

Average Number of P4-P6 Classroom Observations (5 min) by HT (HT)
CS Classroom Observations (5 min) (T)

HT Classroom Observation Feedback (T)

CS Classroom Observation Feedback (T)

Average Number of P4-P6 Classroom Observations (30 min) by HT (HT)
How often does HT observe teaching in school (HT)

HT Classroom Observations (30 min) (T)

CS Classroom Observations (30 min) (T)

Number of CS Classroom Observations (5 min) in study schools (CS)
Number of CS Classroom Observations (30 min) in study schools (CS)

Number of school visits by CS (HT)

Panel B: People Management

2.2: Implementation and Monitoring 3.3: Implementation and Moni-
toring
2.2: Implementation and Monitoring 3.3: Implementation and Moni-
toring
2.2: Implementation and Monitoring & 3.3: Implementation and Mon-
itoring

2.2: Implementation and Monitoring 3.3: Implementation and Moni-

toring
2.2: Implementation and Monitoring 3.3: Implementation and Moni-
toring
2.2: Implementation and Monitoring 3.3: Implementation and Moni-
toring
2.2: Implementation and Monitoring 3.3: Implementation and Moni-
toring
2.2: Implementation and Monitoring 3.3: Implementation and Moni-
toring
2.2: Implementation and Monitoring 3.3: Implementation and Moni-
toring
2.2: Implementation and Monitoring 3.3: Implementation and Moni-
toring
2.2: Implementation and Monitoring 3.3: Implementation and Moni-
toring
2.2: Implementation and Monitoring 3.3: Implementation and Moni-
toring
2.2: Implementation and Monitoring 3.3: Implementation and Moni-
toring

HT provides constructive feedback (HT)

How often HT gives Ts suggestions about improving teaching (HT)

An important part of HT job is to ensure teaching skills are improving
g—IHTT()encourages teachers to try new practices (HT)

How often HT takes initiative to discuss matters with Ts (HT)

Number of staff meetings each term by HT (HT)

Number of HT meetings with CS (HT)

CS is a valuable mentor (HT)

CS works with HT to solves problems (HT)

CS performs valuable work for school (HT)

CS is a good manager (HT)

Number of staff meetings by HT (T)

Number of staff meetings by CS (T)

CS provides useful feedback (T)

HT provides useful feedback HT (T)

HT feedback mentions something T did well (T)

HT feedback offers sugg. for improvement (T)

CS feedback offers sugg. for improvement (T)

CS feedback mentions something T did well (T)

T feel valued and appreciated (T)

HT has helped T become a better Teacher (T)

CS has helped T become a better Teacher (T)

HT is a good manager (T)

Number of CS meetings with each HT in their circuit (CS)
Number of CS meetings with all staff their circuit (CS)

Number of CS visits to schools their circuit (CS)

Number of CS meetings with all HTs their circuit (CS)

6.1: Finding and documenting problems 6.2: Who resolves problems
9.3: Get people involved in constructive feedback

6.1: Finding and documenting problems 6.2: Who resolves problems
/9.3: Get people involved in constructive feedback

6.3: Who improves processes

5.2: How are these best practices shared within the school

6.1: Finding and documenting problems 6.2: Who resolves problems
/9.3: Get people involved in constructive feedback

12.1: Clarity of goals through the hierarchy chain 12.3: Goals are well
communicated within the school

12.3: Goals are well communicated within the school

6.2: Who resolves problems 6.3: Who improves processes 15.1: Who is
responsible for school reaching overall targets (including quality, equity,
and cost-effectiveness of student outcomes)

6.1: Finding and documenting problems 6.2: Who resolves problems
9.3: Get people involved in constructive feedback /10.2: How long it
takes to identify and deal with a problem

6.3: Who improves processes 15.1: Who is responsible for school reach-
ing overall targets (including quality, equity, and cost-effectiveness of
student outcomes)

6.2: Who resolves problems 6.3: Who improves processes 15.1: Who is
responsible for school reaching overall targets (including quality, equity,
and cost-effectiveness of student outcomes)

12.1: Clarity of goals through the hierarchy chain 12.3: Goals are well
communicated within the school

12.1: Clarity of goals through the hierarchy chain 12.3: Goals are well
communicated within the school

9.3: Get people involved in constructive feedback

9.3: Get people involved in constructive feedback

9.3: Get people involved in constructive feedback

6.3: Who improves processes 9.3: Get people involved in constructive
feedback

6.3: Who improves processes 9.3: Get people involved in constructive
feedback

9.3: Get people involved in constructive feedback

23.2: Teachers are aware of the benefits of working at your school

9.3: Get people involved in constructive feedback

9.3: Get people involved in constructive feedback

6.2: Who resolves problems 6.3: Who improves processes 15.1: Who is
responsible for school reaching overall targets (including quality, equity,
and cost-effectiveness of student outcomes)

12.1: Clarity of goals through the hierarchy chain 12.3: Goals are well
communicated within the school

12.1: Clarity of goals through the hierarchy chain 12.3: Goals are well
communicated within the school

12.1: Clarity of goals through the hierarchy chain 12.3: Goals are well
communicated within the school

12.1: Clarity of goals through the hierarchy chain 12.3: Goals are well
communicated within the school




Suggestions to teachers frequency (CS)
Strongly agree CS valuable mentor for teachers (CS)

Strongly agree CS valuable mentor for headteachers (CS)

Strongly agree CS provides constructive feedback to teachers (CS)
Strongly agree CS perform valuable work for school (CS)

CS provides suggestions to HT (CS)

Other Management

9.3: Get people involved in constructive feedback

6.2: Who resolves problems 6.3: Who improves processes 15.1: Who is
responsible for school reaching overall targets (including quality, equity,
and cost-effectiveness of student outcomes)

6.2: Who resolves problems 6.3: Who improves processes 15.1: Who is
responsible for school reaching overall targets (including quality, equity,
and cost-effectiveness of student outcomes)

9.3: Get people involved in constructive feedback

6.2: Who resolves problems 6.3: Who improves processes 15.1: Who is
responsible for school reaching overall targets (including quality, equity,
and cost-effectiveness of student outcomes)

6.1: Finding and documenting problems 6.2: Who resolves problems
9.3: Get people involved in constructive feedback

An important part of HT job is to ensure teachers are held accountable
(HT)

HT scheduled meetings with parents (HT)

Teachers receive rewards for good performance (HT)

School had student attendance records (HT)

School had teacher attendance records (HT)

Schools uses teacher feedback to guide goals (HT)

Teachers share new practices with other teachers (HT)

Teachers encourage students to approach them for supplemental help
(HT)

The school uses student scores to establish teachers’ effectiveness (HT)
HT presence at spot checks (Spot check)

An important part of CS job is to ensure teaching skills are improving
(CS)
An important part of CS job is to ensure teachers are held accountable

(CS)

Schools have goals/school development plan (CS)

CS tried out new ideas in school (CS)
Schools use student scores to guide school goals (CS)

6.1: Finding and documenting problems 6.2: Who resolves problems
6.3: Who improves processes 15.1: Who is responsible for school reach-
ing overall targets (including quality, equity, and cost-effectiveness of
student outcomes)

3.2: Student/parent engagement in student learning

18.1: Identification of good performers

4.1: Individual student data availability

7.2: Performance tracking frequency

11.1: Clarity and Balance of Targets/Goal Metrics

5.2: How are these best practices shared within the school

3.2: Student/parent engagement in student learning

4.3: School management of critical student transitions

15.1: Who is responsible for school reaching overall targets (including
quality, equity, and cost-effectiveness of student outcomes)

6.2: Who resolves problems 6.3: Who improves processes

6.1: Finding and documenting problems 6.2: Who resolves problems
6.3: Who improves processes 15.1: Who is responsible for school reach-
ing overall targets (including quality, equity, and cost-effectiveness of
student outcomes)

11.1: Clarity and Balance of Targets/Goal Metrics 13. Time Horizon
of Targets/Goals

3.1: Identifying and addressing individual student needs

11.2: Goals set at the district, school, departmental and individual
levels

Notes: Abbreviation in parenthesis indicates respondent: T=Teacher. HT=Head Teacher. CS=Circuit Supervisor.



Table A2: Summary Statistics

—Control— Tch Tch P-Value of
Training+Mgmt  Training+Mgmt Equality
Obs Obs+ Ppl Skills
Panel A: Student-Level Variables (1) (2) (3) (4)
Male 0.53 0.54 0.53 0.83
(0.50) (0.50) (0.50)
P4 student 0.50 0.51 0.50 0.14
(0.50) (0.50) (0.50)
Age 12.17 12.05 12.12 0.62
(1.77) (1.88) (1.83)
Baseline Math 0.01 -0.02 0.01 0.84
(0.99) (0.99) (1.02)
Baseline English -0.00 0.00 0.00 1.00
(0.97) (1.01) (1.00)
Baseline Composite Score 0.00 -0.01 0.01 0.97
(0.98) (1.00) (1.02)
N 2031 1932 1930
Panel B: Teacher-Level Variables
Male 0.74 0.75 0.73 0.94
(0.44) (0.44) (0.46)
Age 31.64 31.57 30.96 0.18
(6.90) (7.38) (6.05)
Teacher Has BA 0.27 0.23 0.21 0.34
(0.44) (0.42) (0.41)
Years Experience as a Teacher 6.17 6.13 5.95 0.63
(5.97) (6.10) (5.44)
Teacher Present at Arrival 0.84 0.86 0.89 0.68
(0.36) (0.35) (0.31)
# HT Class Obs (Terms 1 + 2, Any Length) 9.03 8.81 8.04 0.86
(15.11) (12.57) (12.93)
HT Gives Feedback About Teaching 0.74 0.77 0.79 0.56
(0.44) (0.42) (0.41)
N 217 226 228
Panel C: Head Teacher and School-Level
Variables
Male 0.81 0.86 0.86 0.73
(0.39) (0.35) (0.35)
Age 42.90 40.67 42.84 0.19
(8.84) (8.18) (9.54)
Years Experience as HT 6.81 6.03 7.64 0.15
(5.93) (4.90) (5.94)
School Enrollment P4-P5 71.83 80.69 74.46 0.30
(32.35) (48.18) (50.57)
N 70 70 69
Panel D: CS-Level Variables
Male 0.92 0.89 0.43
- (0.27) (0.31)
Age 45.93 44.36 0.19
- (6.37) (7.80)
Number of Schools in Circuit - 8.36 8.40 0.93
- (2.71) (2.33)
Years Experience as CS - 3.72 3.52 0.55
(3.09) (3.18)
N - 70 70

Notes: Each cell presents the mean, with standard deviations in parentheses, from the baseline survey. One head teacher
declined the baseline survey. Column 4 presents the p-value on the F-test of joint equality for columns 1—3, controlling for
strata (district) and using standard errors clustered at the school level. #p < 0.10, xxp < 0.05, **xxp < 0.01



Table A3: Effects on Individual Components of Management Observation Practices Index

Teacher Training -+

Teacher Training + Mgmt Obs + Control
Mgmt Obs Ppl Skills P-value Mean ’
@ (2) (3) (4)

Average Number of P4-P6 Classroom Observations (5 min) by HT (HT) 0.265 -0.599 0.019 3.299
(0.489) (0.418)

Number CS classroom observations (HT) 1.814%** 2.862%** 0.045 2.171
(0.429) (0.430)

Number of school visits by CS (HT) 1.643** 2.224*** 0.459 5.971
(0.695) (0.721)

HT Classroom Observations (5 min) (T) 0.589 0.050 0.113 3.284
(0.387) (0.313)

CS Classroom Observations (5 min) (T) 0.612%** 0.706*** 0.454 0.779
(0.111) (0.126)

HT Classroom Observation Feedback (T) 0.173*** 0.210*** 0.265 0.591
(0.037) (0.036)

CS Classroom Observation Feedback (T) 0.281%** 0.316*** 0.350 0.305
(0.035) (0.036)

Average Number of P4-P6 Classroom Obsevations (30 min) by HT (HT) 0.936*** 0.827*** 0.580 0.849
(0.191) (0.201)

How often does HT observe teaching in school (HT) 0.171 0.243* 0.575 3.371
(0.132) (0.129)

HT Classroom Observations (30 min) (T) 0.707*** 0.886*** 0.239 0.725
(0.144) (0.123)

CS Classroom Observations (30 min) (T) 0.456*** 0.664*** 0.021 0.206
(0.072) (0.082)

Number of CS visits to study school (CS) 0.733** 2.024%** 0.001 4.211
(0.346) (0.389)

Number of CS classroom observations (5 min) in study school (CS) 0.856*** 1.564*** 0.005 1.958
(0.220) (0.226)

Notes: Based on data collected at the first follow-up. Columns 1 and 2: Coefficient estimates from Equation (1) for the listed component of the
Management Observation Practices index. All regressions include baseline management index and district fixed effects. Robust standard errors
appear in parentheses. Column 1: Effect of Teacher Training 4+ Management Observation. Column 2: Effect of the Teacher Training + Management
Observation 4+ People Skills intervention. Column 3: the p-value on the null hypothesis that the two effects are statistically equivalent. Column 4:
the control group mean.

*p < 0.10, **xp < 0.05, x**xp < 0.01



Table A4: Effects on Individual Components of People Skills Index

Teacher Training +

Teacher Training + Mgmt Obs + Control
Mgmt Obs Ppl Skills P-value Mean ’
1) (2) (3) 4)

HT provides constructive feedback (HT) 0.071 0.053 0.827 4.471
(0.081) (0.088)

How often HT gives T's suggestions about improving teaching (HT) -0.029 -0.044 0.873 3.686
(0.101) (0.105)

An important part of HT job is to ensure teaching skills are improving (HT) 0.114 0.132* 0.812 4.557
(0.081) (0.078)

HT encourages teachers to try new practices (HT) 0.143* 0.113 0.719 4.314
(0.079) (0.083)

How often HT takes initiative to discuss matters with Ts (HT) 0.059 -0.011 0.533 3.551
(0.111) (0.111)

Number of staff meetings each term by HT (HT) -0.156 0.277* 0.006 2.407
(0.128) (0.145)

Number of HT meetings with CS (HT) -0.067 0.894 0.160 4.217
(0.571) (0.576)

CS is a valuable mentor (HT) 0.071 0.181%* 0.290 4.386
(0.097) (0.103)

CS works with HT to solves problems (HT) 0.086 0.153 0.479 4.414
(0.109) (0.105)

CS performs valuable work for school (HT) 0.086 0.182* 0.359 4.286
(0.100) (0.105)

CS is a good manager (HT) 0.029 0.115 0.463 4.257
(0.105) (0.100)

Number of staff meetings by HT (T) -0.059 0.656™ 0.050 4.695
(0.329) (0.335)

Number of staff meetings by CS (T) 0.028 0.280 0.335 2.060
(0.230) (0.283)

CS provides useful feedback (T) 0.247*** 0.289*** 0.290 0.263
(0.034) (0.036)

HT provides useful feedback HT (T) 0.167*** 0.179*** 0.728 0.519
(0.038) (0.037)

HT feedback mentions something T did well (T) 0.181%** 0.220*** 0.488 0.536
(0.055) (0.054)

HT feedback offers sugg. for improvement (T) 0.157*** 0.219*** 0.135 0.571
(0.043) (0.042)

CS feedback offers sugg. for improvement (T) 0.286*** 0.329%** 0.454 0.252
(0.052) (0.053)

CS feedback mentions something T did well (T) 0.283*** 0.345*** 0.291 0.255
(0.052) (0.052)

T feel valued and appreciated (T) 0.019 0.045 0.493 0.430
(0.040) (0.039)

HT has helped T become a better Teacher (T) -0.017 0.036 0.211 0.286
(0.040) (0.041)

CS has helped T become a better Teacher (T) 0.030 -0.000 0.408 0.221
(0.035) (0.036)

HT is a good manager (T) 0.022 0.092* 0.187 0.307
(0.053) (0.053)

Number of CS meetings with each HT in their circuit (CS) 0.000 -0.734 0.115 5.600
(0.511) (0.463)

Number of CS meetings with all staff their circuit (CS) -0.000 0.303 0.431 3.125
(0.340) (0.385)

Number of CS visits to schools their circuit (CS) -0.000 1.550%** 0.000 4.679
(0.299) (0.369)

Number of CS meetings with all HTs their circuit (CS) -0.000 0.109 0.533 1.400
(0.155) (0.174)

Suggestions to teachers frequency (CS) 0.000 -0.029 0.809 3.333
(0.113) (0.122)

Strongly agree CS valuable mentor for teachers (CS) 0.000 0.095** 0.026 0.692
(0.042) (0.042)

Strongly agree CS valuable mentor for headteachers (CS) 0.000 0.058 0.186 0.715
(0.043) (0.043)

Strongly agree CS provides constructive feedback to teachers (CS) 0.000 0.097** 0.033 0.672
(0.046) (0.045)

Strongly agree CS perform valuable work for school (CS) -0.000 0.093 0.117 0.608
(0.059) (0.059)

CS provides suggestions to HT (CS) 0.000 0.116 0.160 4.697
(0.071) (0.082)

CS assessment of study school HT (strong agree) (CS) 0.014 -0.041% 0.042 0.029
(0.028) (0.023)
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Table A5: Effects on Individual Components of Other Management Index

Teacher Training +

Teacher Training + Mgmt Obs + Control
Mgmt Obs Ppl Skills P-value Mean ’
(1) (2) (3) (4)

An important part of HT job is to ensure teachers are held accountable (HT) 0.257 %% 0.206*F 0.554 4.343
(0.091) (0.094)

HT scheduled meetings with parents (HT) -0.057 0.056 0.011 0.836
(0.042) (0.039)

Teachers receive rewards for good performance (HT) -0.086 0.039 0.109 0.700
(0.078) (0.079)

School had student atendance records (HT) 0.029 -0.012 0.409 0.900
(0.048) (0.051)

School had teacher atendance records (HT) 0.043 0.042 0.969 0.943
(0.030) (0.032)

Schools uses teacher feedback to guide goals (HT) 0.086 0.149% 0.493 4.243
(0.083) (0.082)

Teachers share new pratices with other teachers (HT) 0.357%** 0.144 0.022 4.029
(0.088) (0.096)

Teachers encourage students to approach them for supplemental help (HT) 0.214** 0.101 0.251 4.029
(0.103) (0.109)

The school uses student scores to establish teachers’ effectiveness (HT) 0.086 0.143 0.598 4.100
(0.106) (0.089)

HT presence at spot checks (Spotcheck) 0.107 0.149** 0.525 0.421
(0.066) (0.068)

An important part of CS job is to ensure teaching skills are improving (CS) -0.000 0.038 0.593 4.742
(0.071) (0.071)

An important part of CS job is to ensure teachers are held accountable (CS) -0.000 0.035 0.644 4.667
(0.072) (0.075)

Schools have goals/school development plan (CS) 0.000 0.223** 0.019 4.258
(0.095) (0.094)

CS tried out new ideas in school (CS) 0.000 0.134 0.188 4.197
(0.091) (0.102)

Schools use student scores to guide school goals (CS) 0.000 0.246** 0.018 4.152
(0.105) (0.103)

Notes: Based on data collected at the first follow-up. Columns 1 and 2: Coefficient estimates from Equation (1) for the listed component of the Other
Management index. All regressions include baseline management index and district fixed effects. Robust standard errors appear in parentheses. Column 1:
Effect of Teacher Training + Management Observation. Column 2: Effect of the Teacher Training + Management Observation + People Skills intervention.
Column 3: the p-value on the null hypothesis that the two effects are statistically equivalent. Column 4: the control group mean.

*p < 0.10, **xp < 0.05, ***p < 0.01



Table A6: Alternative Management Indices

Index: Observational Practices People Skills Composite Management
Reported by: Subordinate Subordinate All Respondent Types
(1) (2) 3)
Teacher Training + Mgmt Obs 0.558*** 0.285* 0.314**
(0.135) (0.157) (0.148)
Teacher Training + Mgmt Obs + Ppl Skills 0.515%** 0.623*** 0.422%**
(0.125) (0.149) (0.142)
P-Value Same Effect 0.72 0.04 0.37
Observations 210 210 210
R2 0.32 0.27 0.19
Mean Dep., Control 0.00 -0.00 0.00

Notes: The outcome variable in all regressions are standardized (by control group mean 0 and standard deviation 1) weighted
indices of management outcomes. All regressions include baseline management index and district fixed effects. Standard
errors are clustered at the school level. *p < 0.10, xxp < 0.05, *xxp < 0.01



Table A7: Effects on School Operations and Personnel Attendance at Unannounced Spot Checks

School in Head Teacher Teacher

Attendance: Session Present Present
1) 2 3)
Teacher Training + Mgmt Obs 0.029* 0.111* 0.042
(0.016) (0.064) (0.037)
Teacher Training + Mgmt Obs + Ppl Skills 0.028* 0.148** 0.028
(0.016) (0.064) (0.042)
P-Value Same Effect 0.93 0.57 0.73
Observations 420 419 1,175
R? 0.07 0.14 0.09
Mean Dep., Control 0.96 0.42 0.62

Notes: Regressions include district and survey round fixed effects. Standard errors
clustered at the school level appear in parenthesis. Column 1: An indicator for
whether or not students were having classes the day of the unannounced spot check.
Columns 2 and 3: Additional covariates: respondent baseline attendance, age,
gender, experience, age squared, and experience squared. Column 2: Indicators
for whether a head teacher was present in school at the start of the unannounced
spot checks. Column 3: Indicators for whether a teacher was present in school
at the start of the unannounced spot checks. Additional covariate: Grade level
taught.

*p < 0.10, %xxp < 0.05, **xxp < 0.01



Table A8: Classroom Activity Outcomes

Any TLM Engaged Engaged Active Learning
Use Teacher Student Index
Panel A: Classroom Activities (1) (2) (3) (4)
Outcomes
Teacher Training + Mgmt Obs 0.192%** 0.206*** 0.180*** 0.470***
(0.032) (0.025) (0.029) (0.060)
Teacher Training + Mgmt Obs + Ppl Skills 0.126*** 0.172%** 0.163*** 0.362***
(0.032) (0.026) (0.029) (0.059)
P-Value Same Effect 0.03 0.21 0.52 0.06
Observations 2,462 2,462 2,462 2,462
R? 0.08 0.10 0.08 0.10
Mean Dep., Control 0.48 0.46 0.48 0.00
Panel B: Classroom Activities (1) (2) (3) (4)
Outcomes, Cond’l on Teacher Presence
Teacher Training + Mgmt Obs 0.123*** 0.148*** 0.105*** 0.370***
(0.026) (0.025) (0.025) (0.055)
Teacher Training + Mgmt Obs + Ppl Skills 0.054** 0.114*** 0.107*** 0.251***
(0.026) (0.025) (0.023) (0.051)
P-Value Same Effect 0.00 0.16 0.91 0.02
Observations 1,876 1,876 1,876 1,876
R2 0.15 0.10 0.06 0.11
Mean Dep., Control 0.71 0.64 0.70 0.00

Notes: All regressions include controls for whether the observation is from the first or second spot check, the average
percent of teachers present during the baseline survey, and strata (district) fixed effects. Standard errors in paren-
theses, clustered at the school level. Columns 1-3: Linear probability models. Column 1: TLM are teaching and
learning materials. Column 4 repeats Table 2, column 2. The active learning index is based upon: teacher presence;
any TLM use; teacher engaged; student express an idea. Panel A uses all observations. Panel B conditions on a
teacher being present during the entire observation.

*p < 0.10, #xp < 0.05, #xxp < 0.01



Table A9: DI Implementation Index Components

Imp DI Imp DI
Dependent Variable: Did Leveling Exam Had DI Handbook 4 Days in Last Week Today Split in Levels
) 2 3) (4) (5)
Teacher Training + Mgmt Obs 0.9517%* 0.740%* 0.896*** 0.779%%* 0.5717%%
(0.015) (0.038) (0.023) (0.031) (0.047)
Teacher Training + Mgmt Obs 4 Ppl Skills 0.983*** 0.767*** 0.936*** 0.797*** 0.607***
(0.010) (0.036) (0.019) (0.031) (0.047)
P Value Same Effect 0.06 0.59 0.17 0.67 0.54
Observations 210 210 210 210 210
R2 0.97 0.72 0.92 0.78 0.55
Mean Dep., Control 0.00 0.00 0.00 0.00 0.00

Notes: Columns 1-4: School-level averages of teacher surveys. Column 1: Percent of teachers that reported doing the
leveling exam. Column 2: Percent of teachers that had the DI Handbook. Column 3: Percent of teachers reported
doing DI at least once in previous 5 school days. Column 4: Percent of teachers reporting that DI was done that day.
Column 5: whether or not the enumerator observed that the class was split by levels, averaged to the school level.

Table 2 Column 3 is at the spot-check level.
x*p < 0.10, xxp < 0.05, ++*p < 0.01



Table A10: Classroom Activities by Period

Teacher in Any TLM Engaged Engaged Active Learning

Classroom Use Teacher Student Index
(1) 2) 3) (4) (5)
Panel A: First Period
Teacher Training + Mgmt Obs 0.144*** 0.200*** 0.201%*** 0.180*** 0.473***
(0.035) (0.036) (0.037) (0.038) (0.078)
Teacher Training + Mgmt Obs + Ppl Skills 0.130*** 0.152%** 0.193*** 0.173*** 0.413***
(0.040) (0.040) (0.038) (0.040) (0.082)
P-Value Same Effect 0.69 0.22 0.82 0.87 0.46
Observations 1,231 1,231 1,231 1,231 1,231
R2 0.10 0.12 0.14 0.09 0.14
Mean Dep., Control 0.66 0.48 0.49 0.50 0.04
Panel B: Second Period
Teacher Training + Mgmt Obs 0.117*** 0.185*** 0.210*** 0.180*** 0.466***
(0.038) (0.040) (0.038) (0.039) (0.080)
Teacher Training + Mgmt Obs + Ppl Skills 0.093** 0.100** 0.152%** 0.153*** 0.311%**
(0.037) (0.040) (0.038) (0.038) (0.076)
P-Value Same Effect 0.48 0.02 0.14 0.44 0.05
Observations 1,231 1,231 1,231 1,231 1,231
R? 0.08 0.08 0.10 0.08 0.09
Mean Dep., Control 0.70 0.47 0.43 0.45 -0.04

Notes: All regressions include controls for whether the observation is from the first or second spot check, the average
percent of teachers present during the baseline survey, and strata (district) fixed effects. Panel A is the first period
observation and Panel B is the second period observation. Standard errors in parentheses, clustered at the school
level. See Table A6 for additional notes.

*p < 0.10, *xp < 0.05, *+xp < 0.01



Table A11l: Norms of Acceptable Behavior

Teacher Teacher Teacher HT HT HT
Opinions Opinions Opinions Opinions Opinions Opinions
of Students of HT's of CS of Students of HT's of CS
) (2) (3) (4) (5) (6)
Teacher Training + Mgmt Obs -0.141 -0.254** -0.203* -0.201 -0.055 0.113
(0.119) (0.108) (0.111) (0.159) (0.166) (0.157)
Teacher Training + Mgmt Obs + Ppl Skills -0.242* -0.301%** -0.208 -0.197 -0.185 -0.037
(0.132) (0.115) (0.131) (0.146) (0.152) (0.157)
P-Value Same Effect 0.43 0.61 0.97 0.98 0.44 0.33
Observations 461 461 461 209 209 209
R? 0.18 0.21 0.15 0.17 0.25 0.21
Mean Dep., Control 0.00 0.00 0.00 0.00 0.00 0.00

Notes: See Table 3. Column 1: Teachers’ opinions of hypothetical students by teachers.
opinions of hypothetical head teachers. Column 3: Teachers’ opinions of hypothetical circuit supervisors. Column 4:
Head teachers’ opinions of hypothetical students. Column 5: Head teachers’ opinions of hypothetical head teachers.

Column 6: Head teachers’ reports of hypothetical circuit supervisors.

*p < 0.10, xxp < 0.05, *+xp < 0.01

Column 2: Teachers’



Table A12: Work Stress and Burnout

Teacher Stress & Burnout

HT Stress & Burnout

Index Index
1) (2)
Teacher Training + Mgmt Obs 0.042 0.043
(0.081) (0.118)
Teacher Training + Mgmt Obs + Ppl Skills 0.165** -0.000
(0.083) (0.116)
P-Value Same Effect 0.18 0.70
Observations 1,849 621
R? 0.09 0.19
Mean Dep., Control 0.01 -0.00

Notes: Based on data collected at the first follow-up of a index of 6 measures of agreement with
various questions regarding work-related stress and burnout. All regressions include age, gender,
experience, age squared, experience squared, and district and round fixed effects. Standard errors
are clustered at the school level. Column 1: Teacher-reported. Column 2: Head teacher-reported.
*#p < 0.10, xxp < 0.05, #xxp < 0.01



Table A13: Additional Test Score Specifications

Combined Math English

Score Score Score
(1) 2) 3)
Panel A: Limited Covariates
Teacher Training + Mgmt Obs 0.106*** 0.134*** 0.067**
(0.033) (0.036) (0.033)
Teacher Training + Mgmt Obs + Ppl Skills 0.081** 0.109*** 0.050
(0.037) (0.039) (0.037)
Panel B: Foundational Skills Only
Teacher Training + Mgmt Obs 0.139%** 0.183***  0.071***
(0.027) (0.034) (0.022)
Teacher Training + Mgmt Obs + Ppl Skills 0.169*** 0.203***  0.104***
(0.029) (0.035) (0.027)
Panel C: Upper-Level Items Only
Teacher Training + Mgmt Obs 0.075*** 0.086*** 0.045*
(0.023) (0.027) (0.026)
Teacher Training + Mgmt Obs + Ppl Skills 0.054** 0.067** 0.033
(0.026) (0.030) (0.027)
Panel D: Subset Asked of All Students
Teacher Training + Mgmt Obs 0.118*** 0.131%** 0.075**
(0.034) (0.036) (0.030)
Teacher Training + Mgmt Obs + Ppl Skills 0.114*** 0.133*** 0.064*
(0.037) (0.039) (0.034)
Observations 5,608 5,608 5,608

Notes: Sample: all students available for the followup assessments. Outcomes: standardized latent ability of each
student for combined, math, and English questions. All regressions include baseline controls for student age, age-
squared, grade at baseline, baseline assessment scores, female, and strata (district) fixed effects. Standard errors in
parentheses, clustered at the school level. Panel A: includes only baseline test score and strata as covariates. Panel
B and C: Test questions are mutually exclusive and completely exhaustive. Panel B: Outcome is the score on the
ASER-like items only. Panel C: Outcome is the score on upper level questions only. Panel D: Outcome is the score
on questions asked of all students.

*p < 0.10, *xp < 0.05, xxxp < 0.01



Table A14: Student Tested at Endline

Tested Tested
1) (2)

Teacher Training + Mgmt Obs -0.003 -0.003
(0.006) (0.006)
Teacher Training + Mgmt Obs + Ppl Skills -0.015**  -0.015**
(0.007)  (0.007)
Baseline Test Score 0.006 0.004
(0.003) (0.005)
Teacher Training + Mgmt Obs X Baseline Test Score 0.006
(0.007)
Teacher Training + Mgmt Obs 4 Ppl Skills X Baseline Test Score -0.002
(0.008)
P-Value Same Effect 0.06 0.06
Observations 5,893 5,893
R? 0.02 0.02
Mean Dep., Control 0.96 0.96

Notes: The sample is all baseline students. All regressions include baseline test
score, age, age-squared, and gender, district and round fixed effects. Standard
errors in parentheses, clustered at the school level. xp < 0.10, **xp < 0.05, *x*xp <
0.01



Table A15: Lee Bounds for Student Test Scores

Combined Score Math Score English Score
Lower Upper Lower Upper Lower Upper
(1) (2) 3) (4) (5) (6)
Teacher Training + Mgmt Obs 0.105***  0.106***  0.140%**  0.138***  0.062***  0.064***
(0.021) (0.021) (0.026) (0.026) (0.022) (0.022)
Teacher Training + Mgmt Obs + Ppl Skills ~ 0.101*¥**  0.102%**  (0.124**¥*  (0.128***  0.072***  0.073***
(0.024) (0.024) (0.030) (0.029) (0.024) (0.024)
Observations 5,546 5,546 5,546 5,546 5,546 5,546
R? 0.737 0.735 0.625 0.616 0.700 0.702

Notes: Lee (2009) bounding method applied to sample in Table 4. See additional notes in Table 4.



Table A16: Heterogeneity in Overall Student Test Score

(1) (2) (3) (4) (5)
Teacher Training + Mgmt Obs 0.106***  0.098***  (0.098***  0.110%**  0.106***
(0.021) (0.027) (0.030) (0.028) (0.031)
Teacher Training + Mgmt Obs + Ppl Skills 0.106***  0.091*%**  0.096***  0.123%*%*  (.129%**
(0.024)  (0.029)  (0.028)  (0.033)  (0.035)
Teacher Training + Mgmt Obs X Baseline Test Score 0.011
(0.022)
Teacher Training + Mgmt Obs + Ppl Skills X Baseline Test Score 0.002
(0.022)
Teacher Training + Mgmt Obs X Female Student 0.023
(0.036)
Teacher Training + Mgmt Obs + Ppl Skills X Female Student 0.034
(0.035)
Teacher Training + Mgmt Obs X P4 Pupil at Baseline 0.020
(0.042)
Teacher Training + Mgmt Obs + Ppl Skills X P4 Pupil at Baseline 0.023
(0.032)
Teacher Training + Mgmt Obs X Either Parent Literate -0.002
(0.034)
Teacher Training + Mgmt Obs + Ppl Skills X Either Parent Literate -0.029
(0.035)
Teacher Training + Mgmt Obs X Above Median Amenities 0.002
(0.043)
Teacher Training + Mgmt Obs + Ppl Skills X Above Median Amenities -0.036
(0.046)
Observations 5,608 5,608 5,608 5,608 5,608
R? 0.746 0.743 0.743 0.744 0.746

Notes: See Table 4. The outcome variable in all regressions is the student’s combined test score. Column 5: Amenity index calculated at the school
level.



Table A17: Student Non-Cognitive Outcomes

Student School Reports Student Like Math Want
Absent Student Self-Reported Fave Subject or Eng to Attend
From School Not Enrolled Dropout Math or Eng Very Much SHS
(1) (2) (3) (4) (5) (6)
Teacher Training + Mgmt Obs 0.0317%% 0.028%%F 0.001 0.012 0.046**F -0.002
(0.014) (0.009) (0.004) (0.017) (0.014) (0.007)
Teacher Training + Mgmt Obs + Ppl Skills -0.000 0.019** 0.004 -0.028 0.019 0.000
(0.013) (0.009) (0.005) (0.018) (0.015) (0.006)
P-Value Same Effect 0.02 0.38 0.40 0.02 0.05 0.72
Observations 11,569 5,893 5,608 5,608 5,608 5,550
R? 0.03 0.02 0.02 0.06 0.05 0.03
Mean Dep., Control 0.17 0.06 0.01 0.79 0.79 0.97

Notes: All regressions include baseline test score, age, age-squared, and gender, district and round fixed effects. Standard
errors clustered at the school level. Column 1: Whether the student was present the day of the unannounced spot check.
The data could not be collected if classes were not in session. Data are one observation per student-wave. Column 2:
Indicator equal to 1 if a teacher or head teacher reported that the student was no longer enrolled in the school. One
observation per student. Column 3: Indicator equal to 1 if the student self-reported that they were no longer attending
any school at the first follow-up survey. Col 4: Whether the child reports their favorite subject is math or English. Col
5: Whether the child reports they like Math or English very much. Col 6: Whether the child reports that they want to
attend SHS. #p < 0.10, xxp < 0.05, x*xxp < 0.01



Table A18: Management Outcomes in Year After Implementation: Individual Components of

Observational Practices Index

Teacher Training -+

Teacher Training +

Mgmt Obs + Mean for

Mgmt Obs Ppl Skills p-value Control ’
(1) @) (3) (4)

Average Number of P4-P6 Classroom Obsevations (5 min) by HT (HT) -0.324 -0.428 0.775 3.191
(0.524) (0.474)

HT Classroom Observations (5 min) (T) -0.089 0.207 0.476 3.133
(0.446) (0.427)

CS Classroom Observations (5 min) (T) 0.143 0.355** 0.114 0.821
(0.127) (0.149)

HT Classroom Observation Feedback (T) 0.155*** 0.193*** 0.414 0.626
(0.053) (0.051)

CS Classroom Observation Feedback (T) 0.155*** 0.202%** 0.414 0.370
(0.055) (0.059)

Average Number of P4-P6 Classroom Obsevations (30 min) by HT (HT) 0.601%** 0.789*** 0.380 0.870
(0.208) (0.216)

HT Classroom Observations (30 min) (T) 0.578%** 0.684%** 0.581 0.971
(0.214) (0.168)

CS Classroom Observations (30 min) (T) 0.201** 0.431%** 0.026 0.353
(0.084) (0.097)

Number of CS Classroom Obsevations (5 min) in study schools (CS) 0.011 0.541%** 0.010 1.161
(0.154) (0.203)

Number of school visits by CS (HT) 0.212 0.046 0.547 3.074
(0.264) (0.231)

Number of CS visits to study school (CS) 0.215 0.236 0.952 3.233
(0.301) (0.324)

Number of CS observations at study school (CS) 0.381* 0.734%** 0.129 0.983
(0.198) (0.210)

Notes: Based on data collected at the unannounced spot check in the year following the intervention. The outcome

variables are standardized indices of management outcomes.

district fixed effects.
*p < 0.10, #xp < 0.05, *x+xp < 0.01

All regressions include baseline management index and



Table A19: Management Outcomes in Year After Implementation: Individual Components of
People Skills Index

Teacher Training +

Teacher Training + Mgmt Obs + Mean for
Mgmt Obs Ppl Skills p-value  Control ’
1) (2) (3) (4)

HT provides constructive feedback (HT) 0.011 0.061 0.592 1.120
(0.086) (0.093)

Number of staff meetings each term by HT (HT) 5.387%" 9.799%** 0.161 10.551
(2.638) (2.807)

CS is a valuable mentor (HT) 0.058 0.143 0.463 4.391
(0.106) (0.107)

CS works with HT to solves problems (HT) 0.054 0.051 0.984 4.435
(0.111) (0.117)

CS performs valuable work for school (HT) 0.185 0.156 0.796 4.217
(0.117) (0.121)

CS is a good manager (HT) 0.025 -0.028 0.674 4.290
(0.117) (0.106)

CS provides useful feedback (T) 0.134%" 0.184%** 0.372 0.353
(0.055) (0.058)

HT provides useful feedback HT (T) 0.172%** 0.163%** 0.856 0.585
(0.052) (0.051)

HT feedback mentions something T did well (T) 0.182** 0.252%** 0.352 0.504
(0.077) (0.081)

HT feedback offers sugg. for improvement (T) 0.146* 0.236%** 0.246 0.508
(0.079) (0.077)

CS feedback offers sugg. for improvement (T) 0.142%* 0.160** 0.827 0.277
(0.066) (0.077)

CS feedback mentions something T did well (T) 0.168** 0.137* 0.718 0.284
(0.071) (0.077)

T feel valued and appreciated (T) 0.041 0.035 0.907 0.367
(0.050) (0.050)

HT has helped T become a better Teacher (T) 0.035 0.090* 0.300 0.295
(0.050) (0.052)

CS has helped T become a better Teacher (T) 0.070 0.141%%* 0.139 0.200
(0.047) (0.047)

HT is a good manager (T) -0.042 -0.006 0.493 0.360
(0.053) (0.055)

Number of CS meetings with all HTs their circuit (CS) -0.013 0.947 0.404 1.489
(0.424) (1.158)

Strongly agree CS provides constructive feedback to teachers (CS) 0.008 0.084 0.395 0.540
(0.087) (0.089)

Strongly agree CS perform valuable work for school (CS) 0.000 0.080 0.345 0.603
(0.083) (0.085)

Notes: Based on data collected at the unannounced spot check in the year following the intervention. The outcome
variables are standardized indices of management outcomes. All regressions include baseline management index and
district fixed effects.

#p < 0.10, #xp < 0.05, **xp < 0.01



Table A20: Heterogeneity in DI Implementation in Year After Implementation by Degree of Staff
Retention

DI Implementation

Low Teacher High Teacher Not Retained Retained
Retention Sample Retention Sample HT Sample HT Sample

1) (2) (3) 4)

Teacher Training + Mgmt Obs 0.336 0.353%%F 0.445%%F 0.457 %%

(0.204) (0.090) (0.199) (0.087)

Teacher Training + Mgmt Obs + Ppl Skills 0.300 0.369*** 0.428** 0.509***

(0.182) (0.126) (0.188) (0.108)
P-Value Same Effect 0.88 0.90 0.94 0.67
Observations 42 85 35 92
R? 0.42 0.50 0.56 0.47
Mean Dep., Control 0.00 0.00 0.00 0.00

Notes: Based on data collected at the unannounced spot check in the year following the inter-
vention. The outcome variable in each regression is the dummy variable indicating whether or
not the students were divided by levels instead of grade during the unannounced spot check in
the year after the intervention. Col 1: Sample is schools with below median teacher retention
between the first and third spot checks. Col 2: Sample is schools with at or above median
teacher retention between the first and third spot checks. Number is not equal to column 1 due
to ties of the median value. Col 3: Sample is schools with a new head teacher between the first
and third spot checks. Col 4: Sample is schools with the same head teacher between the first
and third spot checks.

*p < 0.10, xxp < 0.05, **xxp < 0.01



Table A21: Student Test Scores Two Years After Implementation: Heterogeneous Treatment Effects

(1) (2) 3) (4) (5)
Teacher Training + Mgmt Obs 0.063**  0.086**  0.063* 0.033 0.051
(0.026) (0.034)  (0.035) (0.038)  (0.042)
Teacher Training + Mgmt Obs + Ppl Skills 0.079***  0.068*%*  0.057*  0.074*  0.084**
(0.024) (0.032)  (0.031) (0.038)  (0.036)
Teacher Training + Mgmt Obs X Baseline Test Score 0.036
(0.028)
Teacher Training + Mgmt Obs +Ppl Mgmt X Baseline Test Score -0.005
(0.024)
Teacher Training + Mgmt Obs X Female Student -0.051
(0.044)
Teacher Training + Mgmt Obs +Ppl Skills X Female Student 0.019
(0.041)
Teacher Training + Mgmt Obs X P4 Pupil at Baseline -0.001
(0.043)
Teacher Training + Mgmt Obs +Ppl Skills X P4 Pupil at Baseline 0.044
(0.037)
Teacher Training + Mgmt Obs X Either Parent Literate 0.048
(0.047)
Teacher Training + Mgmt Obs +Ppl Skills X Either Parent Literate 0.005
(0.046)
Teacher Training + Mgmt Obs X Above Median Amenities 0.021
(0.057)
Teacher Training + Mgmt Obs +Ppl Skills X Above Median Amenities -0.005
(0.048)
Observations 5,046 5,046 5,046 5,046 5,080
R? 0.662 0.661 0.661 0.662 0.663

Notes: Sample is all students available for the assessments at the second follow-up. Regressions include controls for student age, age-squared,
grade at baseline, baseline assessment scores, female, and strata (district) fixed effects. Standard errors clustered at the school level appear in
parenthesis. Scores standardized relative to the baseline pooled sample. Column 5: Amenity index calculated at the school level.



Table A22: Student Non-Cognitive Outcomes Two Years After Implementation

Currently Want to Fave Subject Like Math or Eng
Enrolled Attend SHS Is Math or English Very Much
(1) (2) (3) (4)
Teacher Training + Mgmt Obs -0.017 0.003 0.054** 0.046***
(0.013) (0.011) (0.023) (0.015)
Teacher Training + Mgmt Obs + Ppl Skills -0.004 0.006 0.013 0.026
(0.013) (0.012) (0.023) (0.016)
P-Value Same Effect 0.38 0.79 0.09 0.17
Observations 5,080 5,029 4,453 4,453
R2 0.11 0.07 0.04 0.04
Mean Dep., Control 0.88 0.90 0.63 0.80

Notes: Sample is all students available for the assessments at the second follow-up. Regressions include controls
for student age, age-squared, grade at baseline, baseline assessment scores, female, and strata (district) fixed
effects. Standard errors clustered at the school level appear in parenthesis. Column 2 excludes students who

responded “I don’t know.”

Sample in Columns 3 and 4 excludes students who were no longer enrolled in school.

xp < 0.10, x*xp < 0.05, *x*xp < 0.01



Table A23: Student Tested at Longer-Term Follow-Up

Tested Tested
1) (2

Teacher Training + Mgmt Obs -0.023* -0.023*
(0.012) (0.012)
Teacher Training + Mgmt Obs + Ppl Skills -0.032**  -0.032**
(0.013) (0.013)

Teacher Training + Mgmt Obs X Baseline Test Score 0.007
(0.012)

Teacher Training + Mgmt Obs + Ppl Skills X Baseline Test Score 0.013
(0.014)

Baseline Test Score 0.016*** 0.010
(0.006) (0.009)

Observations 5,893 5,893
R? 0.036 0.036
Mean of Dep., Control 0.880 0.880

Notes: The sample is all baseline students. All regressions include baseline test
score, age, age-squared, and gender, district and round fixed effects. Standard
errors in parentheses, clustered at the school level. xp < 0.10, xxp < 0.05, x*xp <
0.01



Table A24: Lee Bounds for Student Test Scores at Longer-Term Follow-Up

Combined Score Math Score English Score
Lower Upper Lower Upper Lower Upper
(1) (2) 3) (4) (5) (6)

Teacher Training + Mgmt Obs 0.055**  0.064**  0.073**  0.080** 0.047* 0.057**
(0.026)  (0.026)  (0.032)  (0.031)  (0.027)  (0.027)
Teacher Training + Mgmt Obs + Ppl Skills  0.063**  0.075***  0.072**  0.082***  0.060**  0.073***
(0.025)  (0.025)  (0.032)  (0.031)  (0.025)  (0.025)

Observations 4,993 4,993 4,993 4,993 4,993 4,993
R2 0.654 0.653 0.548 0.542 0.625 0.628

Notes: Lee (2009) bounding method applied to sample in Table 7 at the Longer-Term Follow-Up. See additional
notes in Table 7.
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