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ABSTRACT

Managerial Practices and Students’ Performance’

We study the effects of managerial practices in schools on students’ outcomes. We measure
managerial practices using the World Management Survey, a methodology that enables us to
construct robust measures of management quality comparable across countries. We find
substantial heterogeneity in managerial practices across six industrialized countries, with
more centralized systems (Italy and Germany) lagging behind the more autonomous ones
(Canada, Sweden, the UK, the US). For Italy, we are able to match organizational practices
at the school level with students’ outcomes in a math standardized test. We find that
managerial practices are positively related to students’ outcomes. The estimates imply that if
Italy had the same managerial practices as the UK (the best performer), it would close the
gap in the math OECD-PISA test with respect to the OECD average. We argue that our
results are robust to selection issues and show that they are confirmed by a set of IV
estimates and by a large number of robustness checks. Overall, our results suggest that
policies directed at improving students’ cognitive achievements should take into account
principals’ selection and training in terms of managerial capabilities.
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1 Introduction

The importance of human capital for economic growth is one of the most uncontroversial
facts in economics (Lucas, 1988; Barro and Lee, 1994). And human capital is in a large part
“produced” in school. It is therefore not surprising that the debate on the determinants
of students’ performance, and on policies that can improve them, is very lively. However,
despite a large amount of work, this debate is far from having reached robust conclusions.
Hanushek and Woessmann (2011) review the available empirical studies and conclude that
“evidence from both within and across countries points to the positive impact of competition
among schools, of accountability and student testing, and of local school autonomy in
decision making.” However, these factors are conducive to better students’ achievement
only in well-developed school systems (Hanushek, Link, and Woessmann, 2011). In fact,
only when schools are well managed students can benefits from decentralization, while giving
autonomy to badly run institutions can indeed worsen students’ outcomes.

Indeed, there is a growing attention regarding the role of school principals (SPs in what
follows) as managers in charge of running the school (Bloom et al., 2014). However, we
still know relatively little on this issue, because assessing the role of managerial practices
on students’ outcomes is a difficult task, mostly due to the challenges of measuring such
practices. Thus, while there is a large qualitative literature stressing the importance of the
role of SPs and leadership on school’s outcome, only few recent studies have attempted to
quantify the role played by the SPs on students’ outcomes. This paper addresses this ques-
tion. We collect data on school managerial practices through extensive phone interviews
of around 400 Italian SPs of upper secondary schools. The interviews are based on the
World Management Survey (Bloom and Van Reenen, 2007, 2010b) data collection method,
that allows to score the managerial practices adopted in a given institution. The survey
covers 23 specific managerial activities that can be combined to obtain a synthetic measure
of management quality and also grouped into five specific management areas: operations,
monitoring, targets, incentives and leadership. The double blind and open questions tech-
niques implemented in the World Management Survey enables to obtain high quality data
that control for typical problems of self-assessment bias. It has been applied to a large
number of both private firms and public institutions in health and education (Bloom et al.,
2012, 2014). The data collection method is standardized and allows for meaningful compar-
isons across countries. This type of data is increasingly used in academic research (Bloom
and Van Reenen, 2010a).

We first compare the managerial practices for six countries for which data are available



(Canada, Germany, Italy, Sweden, the UK and the US). We find substantial heterogeneity in
managerial practices across countries, with more centralized systems (Italy and Germany)
lagging behind the more autonomous ones, as also found by Bloom et al. (2014). We
also show that these cross country differences are not simply due to different institutional
constraints that each national schooling system imposes on SPs. For example, we find that
the gap of Italian schools practices is not lower in areas where the institutional constraints
are less of an issue, such as in planning and monitoring the school objectives, compared to
areas in which they are much more binding in some countries than in others, such as in terms
of hiring and firing teachers. This suggests that the observed cross country heterogeneity
in the quality of managerial practices is at least partially due to difference in underlying
SPs abilities. This in turn can be attributed to the different selection and/or the training
mechanisms in place in different countries.

For the Italian data, we are able to match the indicators of managerial practices with
tenth grade students’ results in a standardized math test administrated by the INVALSI,
the Italian institute in charge of evaluating schools’ performance. The Italian case is an
interesting one to study the effects of SPs’ managerial practices on students’ outcomes.
First, there is substantial geographical heterogeneity in both quantitative (educational at-
tainments) and qualitative (cognitive skill tests results) educational outcomes. Second, as
we argue in detail in the paper, the process of assignment of SPs to schools greatly reduces
endogeneity concerns, according to which the most capable SPs are assigned to the best
schools. In fact, we have access to a rich set of covariates at the school, SP, and individual
student level, that should control for the most likely selection issues. Moreover, SPs are
assigned through an informal process based mostly on seniority, a characteristic we can
control for. Finally, we use the reforms of the Italian school system to construct an IV
regression.

Our baseline model is an OLS regression of students’ performance on the indicator of
overall managerial practices (obtained as the mean of all the areas surveyed in the interview),
controlling for a large number of school, SPs and students’ characteristics. Data on students’
performance are the test scores for Maths expressed as percentage of right answers. We
find that the indicator of managerial practices has a positive coefficient of 2.24, significant
at 10%. Given that the test results are between 0 and 100, with a sample average of
49.04, the estimated coefficient can be readily interpreted in terms of increased test score
results. It implies that a unit increase in the indicator of managerial practices (which has

mean 2.01 and s.d. of .5) would improve the students’ average test score results by 4.6%,



approximately the distance of Italian students from the OECD average in the standardized
OECD PISA tests. While a unit increase in managerial practices is clearly substantial, it
is also approximately the distance from the average value in Italy and the UK, the country
with the highest score.

In terms of specific areas of managerial practices, we find that the effects are positive in
all categories, although statistically significant only for leadership and monitoring activities
of school processes. In particular, the fact that we find no significant effect on the incentives
section (People), that includes human resource management, is consistent with the high
degree of institutional constraints that Italian SPs face on this subject.

We perform several robustness checks. First, we use the fact that, starting in 2006, a
new national competition was introduced that also explicitly assesses managerial skills. This
reform should have an impact on managerial skills of those that became SPs afterwards,
while being unrelated to the assignment to specific schools (conditional on controls). We use
a dummy for those who became SP after 2006. The IV results confirm the OLS ones, with
the effect becoming substantially larger. Second, since students’ sorting is more likely to
arise in more densely populated areas where schools are in competition, we run a separate
analysis for isolated vs non isolated schools. The results are at odds with the sorting
explanation. We also replicate our analysis on different sub-samples, namely, of low and
high socioeconomic background students, finding that managerial practices impact students
performance more in the first category of schools. We consider how the effect of managerial
practices varies depending on the importance of institutional constraints, finding that this is
indeed the case, and check if cheating behaviour may be driving our main results, ruling out
this possibility. We also show that managerial practices affect the distribution of test scores
within the school uniformly, shifting the whole distribution to the right. Finally we consider
an alternative students’ outcome variable and check if good practices play a role on the
probability of students lagging behind in the age/grade ladder. All these exercises confirm
that management quality is an important input of our estimated education production
function.

Our last exercise is to compare the management indicators of the WMS with those that
can be obtained from the OECD PISA survey, which contains a section where SPs self
assess the quality of management and the degree of autonomy of the school. This is a less
demanding way to assess practices and it is available for a large set of countries. It is there-
fore useful to check if the two surveys supply a similar picture. Unfortunately, this does

not seem to be the case. Both the direct comparison between PISA and WMS indicators



and the regression analysis based on PISA management variables reveal marked differences
between the two surveys. These disparities are likely to be due to both methodological
differences in data collection and possible mis-measurement of the self-reported PISA man-
agerial indices. They suggest that self assessment cannot substitute the direct assessment
of SPs managerial capabilities by a third party.

The rest of the paper is organized as follows. In Section 2 we review the related literature.
Section 3 describes the World Management Survey and discusses the channels of action of
SPs. Section 4 compares the survey results for the six countries. We describe the students’
data and the additional controls in Section 5 and the identification and the empirical design
in the following Section 6. Section 7 discusses the main results and Section 8 the extensions
and robustness checks. We also compare our management data with the existing measures
of school principals leadership provided by the OECD PISA project in Section 9 and finally

conclude in Section 10.

2 Literature review

The role of the SPs on students’ learning is increasingly identified as crucial. Most existing
analysis on the role of the SPs on students’ performance has been qualitative and only few
recent studies have attempted to quantify the role played by the SPs in the results obtained
by the students during their school career.! This is due, at least in part, by measurement
problems since the identification of SPs efficiency is a difficult empirical issue and results may
change significantly depending on the methodology adopted.? Most quantitative studies
use the value added approach, a methodology already introduced to estimate the effect
of individual teachers on student performance but employed also outside the education
framework to identify the role of CEOs in firms productivity.?

Using data collected between 1995 and 2001 for a sample of Texas schools, Branch,
Hanushek, and Rivkin (2012) estimate the role of principals on student academic achieve-
ment using the semi-parametric approach provided by Bertrand and Schoar (2003) in their

study of corporate management styles.* They find significant variation in principal quality

'One of the first studies is Brewer (1993).

2Loeb, Kalogrides, and Béteille (2012) compare three measures of SP quality calculated with standard
value added methodologies with alternative survey measures of SP performance and find low correlation
across the different indicators.

3See Chetty, Friedman, and Rockoff (2011) and Rivkin, Hanushek, and Kain (2005) for teachers and
Bertrand and Schoar (2003) for CEOs efficiency estimates.

4They calculate different measures of SPs efficiency. A first estimate is obtained by introducing effects-
by-school principal in a regression model that uses as dependent variable the results on cognitive tests (in
both math and reading for students from three to eight grade), while a second specification is obtained by



and identify a large effect, similar to that found for teachers, of principal leadership on
student outcomes.” Moreover, SPs quality variance appears to be larger for more disad-
vantaged schools suggesting that the leadership skills have larger effects in these schools.
Significant effects of SPs on students test results have also been found in Coelli and Green
(2012) for Canada and Bohlmark, Gronqgvist, and Vlachos (2012) for Sweden. Together
with students’ test outcomes, the latter study also finds that SPs quality significantly af-
fects alternative school outcomes variables and find that SPs in smaller schools have a larger
effect on students’ test results.%

Li (2012) focuses on the labor market dynamics of the principals and shows as test-
based accountability systems may significantly change SPs incentives and, through that,
their allocation decisions, with unintended consequences on disadvantaged students. In
particular, she uses data from the No Child Left Behind (NCLB) policy as implemented in
North Carolina that introduced formal sanctions for schools and principals missing specific
students’ performance targets.” This analysis suggests that the relative change in the risk-
reward structure of low versus high-performing schools introduced by the new test-based
accountability system decreased the average quality of principals serving disadvantaged
schools. In fact, principals’ pay does not fully adjust to compensate the risks, inducing
more able SPs, who are more likely to have the option of working elsewhere, to depart
these schools.® Thus, even if one goal of the NCLB policy was to increase the competencies
of most disadvantaged students, this study shows that this induced allocation effect may
produce exactly the opposite result. The importance of SPs incentives is also investigated
by Lavy (2008) who finds that the increase in the salary of high schools principals in Israel

led to significant improvements in students’ academic achievements.’

adding to the previous regression model school fixed effects.

STheir lower bound results imply that a principal in the top 16 percent of the quality distribution (or one
standard deviation above average) would lead each year to student gains that are 0.05 s.d. or more higher
than average for all students in the school. For results on the impact of teachers see Rockoff (2004) and
Rivkin, Hanushek, and Kain (2005) among the others.

SSpecifically, these alternative outcome variables are grade inflation, wage dispersion, the presence of a
gender balanced teaching staff, teachers retention rates and teachers on long-term sick leave.

"Performance targets, called Adequate Yearly Progress, are set dividing students into 9 demographic
subgroups. They require that students in each subgroup reach a particular threshold for reading and math
scores. If only one subgroup fails to make this target, the entire school is declared failing. Data shows that
for disadvantaged schools it was difficult to improve test scores among every low-performing demographic
subgroup.

8Unlike other states, North Carolina already had an accountability program in place before the intro-
duction of NCLB but performance targets and sanctions were less binding for principals/schools. Using a
different sample, Branch, Hanushek, and Rivkin (2012) do not find strong evidence of more effective leaders
having higher probability of exiting more disadvantaged schools.

90n this see also Cullen and Mazzeo (2008) and Brewer (1993).



Unlike the first, the second strand of literature goes more in depth about the specific SPs
managerial practices and activities using both teachers/parents survey responses based upon
personal perceptions of the principal or SPs self-assessment surveys. In fact, recent studies
criticize the excessive attention paid by education scholars to the role played by the SP
in supporting teaching activities and conversely stress the importance of more managerial
activities. Grissom and Loeb (2011) exploit the answers given to a questionnaire submitted
to 314 SPs in the district of Miami who were asked to provide a self-evaluation on a scale
from 1 to 4 for the effectiveness in leading the school in 42 specific tasks and find that the
more strictly managerial and organizational skills have the greatest impact on educational
attainment. Their results are also compared with the answers given by SP’s assistants to
the same questionnaire as well as alternative indicators of teachers and parents satisfaction
with school quality.!?

In general, both the value added and the survey responses approaches to estimate the
SPs effectiveness may be subject to criticisms. In particular, the former approach exploits
SPs turnover across schools and requires large longitudinal data sets to observe a sufficient
number of principals switches to convincingly identify their quality. This is done to reduce
concerns about conflating principal and other school effects that would be present including
stayers, that is, principals who are only observed in one school. However, even when long
panel data are available, self selection problems may still arise since SPs are not not likely to
be randomly assigned to schools: if SPs systematically move in best performing schools (in
terms of student test achievement gains) value-added measures of principal efficiency are still
biased.!’ Second, value added measures do not control for the possibility that SPs quality
change over time with tenure and experience.'? Third, they produce an overall measure of
the SPs impact but they do not tell much about what SPs actually do to influence student
learning.'® As seen above, the survey approach overcome the latter criticism. However, the

use of these type of indices raises the concerns over mis-measurement since they suffer from

'9Robinson, Lloyd, and Rowe (2008) conduct two separate meta-analyses and find significant effect of
both instructional leadership activities and of more specific management activities on students academic
performance.

"1n this case, such problems conflate the true SP effect with other factors for test results change. However,
Li argues that compared to teachers value-added measures “...these concerns are less of a problem in the
context of studying principals. While principals have substantial knowledge about the test scores and
other characteristics of students in their own school and may use this information in assigning teachers to
classrooms, they have less information about the test score gains of students at other schools and are thus
less likely to use this information in their own mobility decisions.” Li (2012), p.17.

20n this see Li (2012).

13This approach enables Branch, Hanushek, and Rivkin (2012) to investigate the relationship between the
observed patterns of teacher exits and principals quality.



being based either on (teachers/parents) perceptions or suffer from the typical problems of

self-assessment bias.14

3 The role of SPs managerial practices in schools

In this section we first describe how we measures managerial practices and then we discuss

the channels through which they can affect students outcomes.

3.1 The World Management Survey

As highlighted in the previous section, the main difficulty encountered when analyzing the
effect of SPs on school outcomes is to provide a reliable quantitative measure of SPs’ abili-
ties in terms of leadership capacity and organizational skills. While there is an established
literature that suggests that such components are important determinants of firms produc-
tivity differentials across countries and sectors (Bloom and Van Reenen, 2007, 2010b, 2011),
good data on managerial practices in the public sector are hardly available (Bloom et al.,
2012, 2014). As a matter of fact, previous studies dealing with the role of SPs and based on
the “survey approach” suffer from severe limitations, mostly related to mis-measurement of
managerial abilities and self-assessment bias.

Obtaining a robust measure of managerial practices that doesn’t suffer from such prob-
lems is not a simple task. Bloom and Van Reenen (2007) discuss in detail the main chal-
lenges. First, measuring management requires a definition of “good” and “bad” managerial
practices which is possibly not contingent on the specific production environment (firms,
hospitals, schools) and applicable to different units. Second, managers’ responses to survey
questions should be unbiased and there should be no preconceptions of interviewers about
the performance of the production unit analyzed. Finally, when collecting data on managers
operating in the public sector, additional problems related to the institutional constraints
limiting their activity should be, to some extent, taken into account.

In this paper we use the survey tool proposed within the international project World
Management Survey (WMS henceforth) to obtain quantitative measures of managerial prac-
tices adopted by SPs operating in the Italian secondary school system (Bloom et al., 2014).
Such innovative tool, initially developed by Bloom and Van Reenen (2007) for the man-
ufacturing sector and subsequently adapted for the service and public sector, is based on

a telephone double-blind survey technique and comprises a set of open ended questions

14« on average principals rated themselves highly on most tasks, a pattern consistent with other principal

self-assessment tools.” Grissom and Loeb (2011), p. 1100.



that are subsequently evaluated using a scoring grid (Bloom and Van Reenen, 2011, 2010a;
Bloom et al., 2012). Qualitative answers of SPs are then recoded into quantitative measures
with a score ranging between 1 (worst) to 5 (best managerial practices). The aim of the
questionnaire is not that of measuring the intrinsic abilities of the SP, or practices that are
too contingent to the specific environment, but the quality of managerial practices adopted.
In fact, such approach identifies managerial practices that are common across units, such
as schools or firms, and focuses on the solutions adopted by principals/managers to solve
specific problems.!?

The questionnaire, that is reported in Table A2 in the Appendix, comprises five sections
that consider different key areas of management practices.'® The first section is Leadership
(three questions) and measures the leadership capacity of the SP jointly with a clear defini-
tion of roles and responsibilities within the school. The second section is Operations (four
questions) and is concerned with the standardization of instructional processes, personal-
ization of teaching and adoption of best practices within the school. The third dimension
is Monitoring (five questions) and focuses on the monitoring of performance and review-
ing the results, the dialogue between components within the school and the consequences
of anomalies in the processes. The fourth section is Targets (five questions) and has the
objective to assess the managerial capacity of SPs to identify quantitative and qualitative
targets, their interconnection and their temporal cascade. Finally, the fifth dimension is
People (six questions) and it is specifically concerned with human resource management,
ranging from promoting and rewarding employees based on performance, removing poor
performers, hiring best teachers, and trying to keep the best ones.!”

The remaining part of the questionnaire collects data on the main principal and school
characteristics. We collected information on demographic characteristics of the SP such
as gender, age, tenure in school, experience in post, marital status, teaching field of spe-
cialization and place of birth. We also obtained data on the number of students in the
school, number of teachers and administrative staff, number of schools in competition, type

of school, religious orientation and ownership (private versus public), presence of possible

15 Although the survey is very similar across different sectors, there are differences in terms of specific
sections and questions included. We will discuss this issue in more detail in next sections.

The overall management index that we use in the empirical application is calculated as the average of
scores obtained in each question. Moreover we calculate an average score for each section of the questionnaire.
See sections 4 and 7 below for further details.

"The WMS international survey on education is based on 23 questions (Bloom et al., 2014)). We include
two additional questions for the Italian case. The first addresses the SPs ability in fund raising activities.
The second is specific to ICT adoption in schools. To ease comparability with cross-country data, we exclude
these two specific questions from the calculation of our main index of managerial practices.



selection criteria for students, type of administrative procedures needed for hiring teachers
and to increase the number of students.

We collected our data on managerial practices during the period from February to
May 2011, with a team of five analysts and two managers that were adequately trained
and monitored by the international WMS team. During the training period the team was
first prepared to the principles and techniques of the WMS project, then a series of pilot
interviews were conducted to familiarize with interview techniques, the questionnaire and
the scoring grid. Most importantly, a very large fraction (about half) of the interviews
subsequently conducted by the analysts were double scored by the managers or by another
analyst. In order to reduce difference in scoring across analysts, some of the interviews were
jointly scored by the whole team. The final sample is representative of the population of

Italian upper secondary schools.!®

3.2 How do managerial practices affect students’ outcomes?

Education scholars recognize an important but often indirect role of the SPs through their
influence on teachers. Schools are complex organizations, and SPs are seen as the leaders
who set the conditions through which teachers make a more direct impact on students’ per-
formance. That is, their contribution to students learning is done by shaping the conditions
and climate in which teaching and learning occur. A notable advantage of the WMS tool
is that it enables to distinguish the specific channels identified by the literature through
which SPs affect students’ outcomes. We next describe such channels, how they relate to
the measures of practices obtained through the WMS and discuss how they are likely to
play out in the Italian institutional environment.

The quality of teachers is considered as one of the primary channels (Hanushek and
Rivkin, 2006). The degree of autonomy in the recruitment of new staff and dismissal
of the existing one varies by country, since collective bargaining agreements may prevent
principals from engaging in firing/hiring low /high performing teachers.!® The six questions
on the WMS survey section on incentives and human resource management (see the People
section, Table A2) ask if rewards or punishments are awarded as a consequence of well-
defined and monitored individual achievements and how the school actively controls the

number and types of teachers, staff and leadership needed to meet goals. In terms of

8Tn Appendix B we explain in detail the selection of the sample, the response rates and we show that
there are no significant differences in terms of observable characteristics between the principals/schools that
granted the interview and those who refused to participate.

19The schooling system is largely dominated by the public sector and collective bargaining agreements are
usually binding in most countries. See Loeb, Kalogrides, and Béteille (2012) and Bloom et al. (2012, 2014).



hirings and firings and wage determination, Italian SPs have very limited autonomy since
both teachers’ allocation and salaries are set at the central level. The WMS survey by
design measures actual practices rather than the intrinsic ability of the SP and this implies
that institutional constraints will impact on the quality of the managerial practices adopted
and on the score obtained by the SPs. Thus, we expect all Italian SPs to obtain low scores
in this area of management, while differences across Italian SPs would reflect their ability
to apply more informal rather than formal incentives to both select and incentivate teachers
and staff.

A second channel focuses on the role of SPs in promoting the introduction of organiza-
tional innovations that enable teachers to work more effectively. Indeed, Italian SPs have
certainly some discretion in designing the organizational structure of the school they lead,
and the impact of institutional constraints on the managerial practices adopted is lower
that for human resource management. The set of questions included in both the Targets
and Monitoring areas of the WMS focus on these issues. In details, the Targets section
of the survey examines mainly the type of targets set by the school in terms of students
outcomes. As also stressed by Branch, Hanushek, and Rivkin (2012), public sector CEOs in
general and, thus, also SPs, do not necessarily have a well-defined objective function. This
is certainly the case for Italian SPs, since they do not have any direct incentive to maximize
schools test results and, even at aggregate school level, test results are not made public. The
five questions on Monitoring included in our survey focus on the tracking of school perfor-
mance, reviewing performance with teachers and staff and acting accordingly (e.g., making
sure that, if a problem is identified, the appropriate actions to solve it are adopted). It also
includes questions on whether school performance data are regularly tracked, reviewed with
appropriate frequency, and communicated to the staff (see Table A2 for details).

Organizational innovations also include specific activities that facilitate and improve the
quality of teaching and learning. These are also called by education scholars instructional
leadership activities (Robinson, Lloyd, and Rowe, 2008; Grissom and Loeb, 2011) and the
WMS section on Operations is the one that best identifies these practices. It includes four
questions that focus on how the SP deals with different aspects of instructional planning
process designed in a school. The main ones are the alignment of instructional strategies
across teachers, the capacity to meet specific student needs and how the school provides
information and connects students and parents with adequate resources to support students
learning. In order to obtain a high score in this area the SP has to specify that when

implementing these managerial practices she/he makes use of data and of comprehensive

10



monitoring. For example, if we focus on the fourth question (see ” Adopting Educational
Best Practices” in Table A2), the maximum score is obtained by SPs that provide the school
staff with specific opportunities to collaborate and share best practice techniques and also
supports their monitored implementation in the classroom, while the minimum is obtained
when SP answers reveal only minimal understanding or monitoring of improved practices
and learning techniques.

Fourth, motivation of the teaching staff, or transformational leadership, is also consid-
ered an important aspect of the SP work and consists of “...the ability of some leaders...to
engage with staff in ways that inspired them to new levels of energy, commitment, and
moral purpose.” (Robinson, Lloyd, and Rowe, 2008, p. 639). The WMS questions on
Leadership capture some of these aspects. In general, they are aimed to capture some-
thing that is difficult to measure, that is, all activities that SPs perform to informally
stimulate/incentivize teachers’ work. They also ask whether the SP have clearly identified
roles and responsibilities within the school and if there is any internal formal accountability
system in place.

Finally, there are other possible paths through which SPs may affect students’ outcomes
that are not directly captured by the WMS questions.?’ In particular, SPs may play an im-
portant role in determining students’ discipline and/or in allocating teachers and students
more or less effectively across classes, two activities that are identified by the literature as
affecting students’ performance. For example, in Lazear (2001) more discipline is usually
associated with less disruptions and better students’ results, and it represents an important
factor to explain the better outcomes obtained by Catholic schools students. Second, con-
sider a setting in which the SPs objective function is to maximize the overall school test score
results and the way students are allocated to teachers is a choice variable of the principals,
who may assign teachers to students in a way that maximizes average students’ performance
in the school, i.e. better teachers to a more ’difficult’ pool of students. In this case, we
should still observe effects of managerial practices on students’ performance. Indeed, even
if these factors are not specifically measured by the WMS questions, they are nevertheless
indirectly captured by them. Both discipline and an efficient allocation of teachers across
classes can only be implemented in a well-organized and monitored environment, since it

involves guidelines and rules and the monitoring of students’ behavior.

20For more on this see Hallinger and Heck (1998).
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4 Cross country comparisons

In addition to Italy, the same survey on the education sector has been previously run in
Canada, Germany, Sweden, the UK and the US (Bloom et al., 2012, 2014). In this section we
compare the measures of managerial practices across such countries. Given the standardized
data collection process, the indicators are in fact fully comparable across countries. Given
that the econometric analysis of the effects of managerial practices on students’ outcomes
will be performed for Italy, the only country for which we have students’ outcomes data, in
what follows we benchmark the discussion on this country.

Cross country differences in the quality of managerial practices can stem from two main
sources. First, as seen above managerial practices are clearly influenced by institutional
constraints, especially by school legislation and regulations regarding the employment con-
tracts in the public sector. There is indeed a large degree of cross-country heterogeneity in
autonomy and accountability of SPs (Pont et al., 2008). For example, in terms of hirings
and firings and wage determination, the countries in our sample can be divided into three
groups: in the US and the UK SPs have a large degree of autonomy, in Sweden and Canada
they have a good degree of autonomy but are subject to some restrictions, particularly on
the firing side, and in Germany and Italy they have very limited autonomy. In particular,
in Italy teachers are allocated at the central level and cannot be removed by SPs. This
will impact on the quality of the managerial practices adopted by the SPs. An institutional
framework that greatly constraints human resource management therefore generates low
scores in such areas, independently from the intrinsic ability of the principals. A second
possibility is that managerial practices are on average (say) of lower quality in a certain
country because SPs are intrinsically less capable, depending both on the selection pro-
cess and on training. It is important to shed light on the relative weight of these possible
sources of heterogeneity. The policy implications for improving managerial practices are in
fact very different depending on the answer to this question. In the first case, it is to review
the institutional framework within which SPs operate. In the second, one should question
the selection and training process of SPs.

We begin the analysis with the overall indicator of the quality of managerial practices,
Management, obtained as the average of all the questions and reported in Figure 1. With
an average of 2.01, the managerial skills of Italian school leaders are significantly lower than
those of other countries. The British SPs achieve the highest score, just below 3, followed
by Sweden (2.79), Canada (2.80), the US (2.74) and Germany (2.56).

In addition to the average, it is useful to analyze its distribution to evaluate the hetero-
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geneity of managerial skills of the SPs within each country. To explore this aspect, following
Bloom et al. (2012, 2014), in Figure 2 we report the distribution of the variable for each
country. In Italy it is highly concentrated on low values: a significant proportion of Italian
SPs implement low-quality management practices. In contrast, in other countries the dis-
tribution indicates a significantly higher “minimum” level of management skills, with few
SPs with values less than 2, especially in the case of Sweden and Great Britain. Table 1
reveals a similar trend in terms of percentiles. Italy displays the highest interquartile range:
the ratio between the ninetieth and the tenth percentile is equal to 1.98 against an average
value for all the other countries of approximately 1.5. This is consistent with the idea that
in this country there is little control in establishing a minimum level of managerial ability
to become a SP.

One way to determine the relative importance of institutional constraints vis-a-vis intrin-
sic differences in ability is to analyze the results of the survey for the individual subsections.
The basic idea is that institutional constraints are likely to be differently binding for dif-
ferent areas of school management. For example, as argued above, there are substantial
differences in the constraints in the hiring/firing process of teachers across countries. On
the contrary, in all countries there is ample autonomy in terms of monitoring and organi-
zation of school processes. If differences in institutional constraints are a major driver of
the Italian low performance, we should find that this is mostly concentrated in the areas in
which such constraints are more binding.

When we consider the five macro indicators of managerial practices described in the
previous section, we find that Italy ranks last in all of them. Moreover, the distance from
the other countries tend to be similar across areas. This is a first indication of the fact
that the differences in managerial practices cannot be simply attributed to the institutional
setting in which SPs operate. This indication is confirmed by a more disaggregated analysis.
We take each one of the questions and assign a score from 1 (low) to 3 (high) measuring the
degree of institutional constraints.?! We then correlate the degree of constraints with the
delay of Italy with respect to the other countries. Contrary to the institutional constraints
assumption, we find a negative correlation, meaning that the distance between Italy and
other countries is higher in areas where SPs have a greater degree of freedom. We reach
a similar conclusion when comparing public to private schools within country: we do not
find that SPs in private schools do relatively better in activities in which the institutional

constraints are more stringent for public schools.

21To save on space, here we only report the main results, referring the interested reader to the Appendix
A and Table Al for all the details.
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All in all, this section indicates that Italian SPs score substantially below those of the
other five countries in terms of managerial practices. Moreover, such delay cannot be
explained simply by differences in the constraints that SPs face in their activities. Rather,
they can be attributed to an overall lower quality of managerial practices, due in particular
to a large share of SPs with very low scores. This signals that, to improve the managerial
quality of Italian SPs, reforming the institutional setting granting schools more autonomy
will not be enough: it will also be important to devote specific attention to the selection

and training process of SPs.

5 Students’ performance measures and additional individual-
level data

Our second source of data is the database provided by the National Institute for the Eval-
uation of the Educational System of Instruction and Training (INVALSI henceforth), a
government agency that carries out a yearly evaluation of students attainment in both
Mathematics and Language. The INVALSI standardized tests are compulsory for all Ital-
ian schools and students, both public and private, attending specific grades of schooling.
In our analysis we focus on the 2010-11 school-year data for tenth grade upper secondary
school students.??

The 2010-11 was the first school year that these evaluation tests were performed by
upper secondary school students.?® For this reason, the Language test has been intentionally
designed by INVALSI to be easier than normal while, conversely, the Math test has been
left to a standard level of difficulty in order to precisely measure all skill levels, including
the highest.?* Thus, we exclude the Language test data from our analysis and focus only on
the normalized test scores values in Mathematics, obtained as percentage of right answers.

The INVALSI questionnaire is also designed in order to collect detailed information

about the student’s background and family characteristics.?> In our analysis we include the

#2Tests are carried out also by students attending the second and fifth grade (in primary schools) and
the sixth and eighth grade (in lower secondary). The Italian school system starts at age six with five years
of primary school (grades 1 to 5) followed by three years of lower secondary school (grades 6 to 8). Upper
secondary education lasts three to five years depending on the type of school chosen.

ZEven if the Ttalian high school system is based on three main differentiated curricula (Vocational, Tech-
nical and Lyceum) both the Language and Mathematics tests and their administration procedures were
identical for all schools and students. In fact, similarly to the OECD PISA, the INVALSI standardized
tests aim to measure how far students have acquired some of the knowledge and skills essential for full
participation in the knowledge society.

240n this see INVALSI (2011), p.25. Language and Mathematics test scores are very differently distributed
and only math is distributed along the whole scale of skill.

25Information is collected through a “Family Questionnaire” sent to each family before the test, a “Student
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following additional students demographic information: gender, citizenship (native, first
and second generation immigrant students), grade retention and an index of socioeconomic
background.?® The latter is calculated based on the parents’ occupational status, their
educational attainment levels and different measures of household possessions including
cultural possessions such as home educational resources and the number of books. This
ESCS index for students socioeconomic background is analogous to the same one computed
by OECD for the PISA test. The individual scores of this index are obtained by a principal
component analysis, with normalized zero mean and unit standard deviation.?”

Our WMS survey dataset on principals and schools is therefore matched to the INVALSI
dataset through an anonymous school identifier. Table 2 sums up the major characteris-
tics of these additional variables for our overall sample. We find that our sample is not
significantly different from the INVALSI 10th grade students census one (data in brackets)
in terms of observable characteristics. As expected, the figure for female students is 50%,
while the percent of correct answers our sample students get on the math test is 48.59 (it
is 48 for census data). Moreover, first and second generation immigrant students represent
respectively, 6% (5.2%) and 2% (2.4%) of our sample and the percentage of retained stu-
dents is 22% (22%).2® Thus, only the presence of first generation immigrant students is
somewhat oversampled. Finally, both the mean value and the standard deviation of the
ESCS index confirm that, even in terms of students socio-economic background, our sample
is not biased.

Finally, in order to control for other catchment area characteristics we also use additional
data at municipal level provided by the Italian National Institute of Statistics (ISTAT).??
This dataset enables us to construct a proxy for the wealth level of the school catchment area
using data on per capita bank deposit, and to control whether a school is located in densely,
intermediate density or sparsely populated areas. As expected for grade 10 students, data

in Table 2 show that most upper secondary schools are located in densely populated areas,

Questionnaire” filled by each student the first day of the test and, finally a students general information
part compiled from school administrative staff.

26More precisely, first generation are students born abroad of foreign-born parents, while second generation
students are native-born children of foreign-born parents. Our dummy retained student is equal to one when
if the student is older than “regular” students, that is, if, at the end of 2011, he/she is older than 16 years
old.

2"They are the scores for the first principal component. The index is calculated considering the whole
sample of tenth grade upper secondary school Italian students. See also INVALSI (2011) and OECD (2012)
for details.

28Note that this retained students dummy includes also non-native students that are allocated to a lower
grade on the basis of their language skills and not on the basis of a simple age rule.

29These data are provided by ISTAT in the Atlante statistico dei comuni dataset.
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with only 11% located in rural areas.

6 Empirical framework and identification

We study the effects of managerial practices on students’ outcomes using a simple regression
setting of the form:

yij = a + BManag; + vX;; + 6Z; + vij (1)

where y;; is an indicator of performance of student i attending school j, Manag; is the
indicator of managerial quality for school j, X;; is a set of individual students’ controls, Z;
are school, SP and local controls.

Our basic analysis will use OLS regressions. The main problem with this approach is
the potential endogeneity of managerial practices. In particular, three selection issues can
invalidate the causal interpretation of the 8 coefficient. First, it might be that more capable
SPs self select into schools with better students; second, better teachers might self-select in
schools with better managerial practices; third, better students might also do so. We take
particular care in addressing the endogeneity concerns.

In terms of SPs self-selection, our data include an extremely rich set of students, SPs and
schools controls. We include in all regressions controls for socio-economic characteristics
of the students and of the municipality where the school is located, for school types, for
SPs demographics. This allows us to control for the most likely sources of endogeneity. For
example, assume that more capable SPs self-select into the more prestigious “liceo classico”,
where students tend to perform better in the standardized test. This is not a problem in
our setting. In fact, given that we include a full set of school type dummies, we only use
within school type variability of students outcomes to identify the effects of managerial
capabilities on students’ achievements. The same occurs if one is concerned that more
capable SPs self-select in schools with students from high income families, as we control for
students socioeconomic background.

A second reasons that reduces endogeneity concerns is related to the process through
which principals are assigned to schools. For their first assignment, school principals express
up to three preferences, choosing among the vacant schools. Afterwards, they can ask to
be transferred to a different school. Actual assignments are made by the Regional School
Authority (RSA). There is no formal procedure that the RSA must follow. In practice,
RSA try to accommodate SPs requests, but have to fill in the positions for the schools that

were not chosen by any principal.
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Selection issues are unlikely to be at play for SPs that are assigned a school that they have
signalled as preferred. In general, the Italian school accountability system does not promote
any obvious self-selection process of better SPs in schools with higher ability students. First,
there is no reward explicitly linked to students’ outcomes in standardized tests. Formal self-
evaluation procedures are just starting to be introduced in the Italian system and students’
achievements and results cannot be used for external evaluation and are not even made
public at the school level. Second, SP salaries are set by nationwide schedules and depend
almost completely on experience and seniority. Indeed, the main concern of the SP is school
attractiveness, as the number of students determines the budget, the number of professors
etc. that the SP administrates. If enrollment falls below a certain threshold, the school may
be merged with another one. Third, even if SPs would actually want to manage schools
with better performing students, there is little reason to believe that assignments reflect
managerial abilities. In fact, informal conversations with RSA representatives suggest that
assignments are based mostly on seniority, i.e., more senior SPs are more likely to get their
preferred school. Given that we control for seniority, and that seniority does not seem to
be a major determinant of managerial ability, even in this case endogeneity concerns are
not likely to be crucial. Finally, given the generally low mobility rate of Italian workers, a
major issue in the school choice decision is likely to be distance from residence.3°

Selection problems might be more relevant for the schools that are not chosen by the
SP but assigned by the RSA. These might indeed be exceptionally “difficult” schools, for
which the RSA exerts some informal pressure on SPs that have signalled to be particularly
social responsible to take up those schools. In this case, the RSA might try to allocate more
capable SPs to more problematic schools. To control for this possibility, in the survey we
asked SPs if they were assigned to a school they requested, i.e., they have chosen. In 80
percent of cases this is indeed the case. We use this as our basic sample, excluding SPs that
manage a school they did not request.?!

Although we argue that the selection mechanism is unlikely to give rise to serious endo-
geneity concerns, we cannot completely rule out this possibility. We will also perform a set

of IV regressions and focus on the institutional changes that should determine exogenous

3%There is widespread evidence of low willingness to move in the Italian labor market. For example,
according to a 1995 survey of the National Institute of Statistics, more than 40% of unemployed workers
were unwilling to take a job outside the municipality of residence and only 22% were ready to move anywhere
Faini, Galli, and Rossi (1996). Specific evidence on teachers’ mobility can be found in Barbieri, Rossetti,
and Sestito (2011).

3Tn terms of the sample characteristics Table 3 shows that this selection does not cause any significant
change: for each variable, both sample averages and standard deviations are almost identical to those
reported in Table 2 for the full sample case.
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shifts in SPs managerial abilities. Since 2000, Italian schools have enjoyed greater organi-
zational autonomy and SPs became also school managers with full responsibility over the
school budget. Before that, the main role of SPs was that of “instructional leader” rather
than of manager and the national competition to acquire the status of upper secondary
SP was school-type specific, that is, one could not transfer from Lyceums to a Vocational
school. However, it was only in 2004 that a new national competition was introduced to
become SP, while the newly selected SPs have been appointed from 2006 onward. Thus,
in principle, managerial skills and specific training in human resource management were
required to become SP and we can exploit this institutional change in our identification
strategy.

A second source of selection is that teachers might choose to move to better managed
schools. However, this is not a problem in our framework: rather, it is exactly a key channel
through which good managerial practices should operate. Indeed, a SP implementing good
managerial practices can affect teachers behavior both through a selection and a treatment
effect. Both of these channel are measured by our survey. For example, there are a series
of questions on attracting/retaining talents: a good practice is one that operates along
this dimension. The same is true in terms of motivating and monitoring behavior: a good
practice is one that stimulate effort from teachers. Attracting and retaining better teachers
by offering them a well-functioning working environment is one of the key effects of good
managerial practices.

A more serious concern is that the best students might choose to attend schools with
better managerial practices. Again, this concern is alleviated by the large set of individual
controls we insert in the regressions. In addition, we will address this concerns in Section
8 exploiting the heterogeneity of students by comparing the results for isolated school vs.

those with other schools in competition within the school catchment area.

7 Main results

To investigate the relationship between SP’s managerial skills and students’ outcomes we
estimate a standard education production function where student test performance in math-
ematics is modeled as a function of SP managerial skills and a set of additional variables that
control for personal characteristics (age, gender and tenure in school), students’ characteris-
tics (gender, socio-economic background, native/I or II generation immigrants, grade reten-
tion), school and teachers characteristics (size, type, competition, private/public, teachers

turnover) and catchment area characteristics (urbanization, per capita bank deposit and
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regional dummies). We first discuss the results for the management variables and then

move on to the other controls.

7.1 Management variables

We set the scene in Table 4 where we show the OLS results when we alternatively use our
six different measures of managerial practices, in addition to the full set of controls. This
sample includes 27775 students that are attending schools with principals that lead a school
they requested/chosen.?? Robust standard errors, clustered at principal/school level, are
reported in parenthesis. We start in column 1 with our main SP’s management practices
indicator that represents an overall measure of managerial ability. Results on Management
implies that, holding all the other independent variables constant, Italian SPs management
practices play a positive role for students’ performance. In particular, since our dependent
variable ranges from 0 to 100, the estimated coefficient value implies that a one unit increase
in our management score is expected to increase our average students test score results by
more than 2 points, on a mean of 49 out of 100. To give a sense of the magnitude of a
unit increase in management, Table 3 shows that the standard deviation of this variable is
around .5. More interesting, a unit increase in our management score almost corresponds to
the difference between the mean score of all Italian SPs (2.01) and the mean score obtained
by the UK SPs sample (2.98). This meas that, if Italian SPs would have on average the
same managerial ability of the UK SPs, students’s test scores would increase by around
4.6%.

In columns 2 to 6 we investigate the effects of the various dimensions of managerial
practices. Column 2 focuses on Leadership, the area of management identified by the
education literature as an important channel through which SPs may influence teachers
behaviour and, thus, students’ outcomes. In general, leadership skills are described as the
ability of some SPs to engage with the school’s staff in ways that motivate them to high
levels of efforts and commitment. As discussed above, questions on Leadership ask whether
the SP have clearly identified roles and responsibilities within the school and if there is
any internal formal accountability system in place. Our analysis confirms that Leadership
represents an important area of management for SPs: the estimated coefficient is 2.72,
significant at the 5% level.

A second area of management that seems to matter for students’ outcome is monitoring

32We report specific descriptive statistics for the sample used in regressions in Table 3. Note that averages
and standard deviations are very similar to those reported in Table 2 for the overall sample, that also includes
SPs that have not chosen the school.
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of school processes. Column 4 suggests that tracking of school performance, reviewing
performance with teachers and staff, and the remaining specific managerial skills identified
by Monitoring implies a positive and significant coefficient.

Conversely, the remaining individual managerial practices deliver less precise indications
and all coefficients are positive but not statistically significant. Column 3 includes our
measures on Operations, a management practice which concerns the standardization of the
teaching process, the customization of teaching, the use of data in school management and
the adoption of best practices. As discussed in Subsection 3.2, compared to other areas of
management considered, this is perhaps the one that is closest to the so called instructional
leadership whose importance in the education literature is highlighted in several works.
Column 5 includes results on Targets that examines mainly the type of targets set by the
school in terms of students’ outcomes, their realism and whether they are given consistently
throughout the school organization. Compared to other countries, Targets represents the
individual management area where Italian SPs obtain both the lowest score (1.77) and the
largest gap with the best performer country (UK, 2.97 points). Our last management area
includes People (column 6) or the incentives section that focus on promotion criteria, pay
and bonuses, and fixing or firing bad performers. This is an area in which institutional
constraints are likely to be particularly binding, so it is not surprising to find the lowest
coefficient of all areas.

Finally, since the different domains might also be correlated, for each area of man-
agement we have also replicated the previous analysis introducing an additional control
calculated as the average of the remaining managerial domains.?® Results, available upon

request, fully confirm the reported findings.

7.2 Other controls

We now turn our attention to examining the results obtained on our additional regressors.
In general, we do hardly observe any difference on each of these regressors among our six
different specifications. First of all, we focus on three additional SP characteristics, that is,
age, gender (women make up 37% of our sample) and tenure in school. Previous studies

that quantitatively examine the role of school leaders show mixed evidence regarding the

33In particular, we may have complementarity across managerial practices areas: i.e. the institutional
constraints on hiring/firing might therefore affect also the Italian SPs incentives to do monitoring. However,
this is not necessarily the case. For example, the cross country PISA survey data on school leadership do
not show any obvious complementarity, with countries ranking low on SPs autonomy in hiring and firing,
and high on teachers monitoring.
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relationship between school performance and principal characteristics.?*

Principal’s age
is important since, as said above, anecdotal evidence suggests that the more prestigious
schools are assigned by the RSA to older SPs as a sort of end of career benefit. Thus, even
if we are focusing on the specific sample of SPs that have chosen the school where they
operate, it is still possible that younger SPs end up in less prestigious ones. Tenure should
control for the possibility that the overall impact of SPs on a specific school increases over
time as it takes time for SPs to implement new policies. Thus, without this control our
management variables could also capture variation in SPs quality related to differences in
length of tenure. Overall, it seems difficult to identify specific SPs demographic character-
istics that are good or bad in terms of student performance. In fact, additional principal
characteristics, including age, do not seem to matter for students educational outcomes.

Results found in Table 4 for the remaining indicators are largely consistent with the
literature. One important exception is the private schools dummy that shows a negative and
significant coefficient, implying that private school students’ performance on standardized
tests is worse than that of public Italian school students. This should come as no surprise
since, unlike most industrialized countries, private schooling in Italy is associated with
poorer rather than better outcomes. As suggested by Brunello and Rocco (2008), one of
the main reasons is that the large part of Italian private schools focus more on the recovery of
less able students than on across the board high quality education. That is, Italian families
often choose private, including religious, schools, to obtain degrees from less demanding
private institutions.?

Second, as found in previous studies on the Italian case, our results on schools charac-
teristics reveal a significant role for the educational track. Italian upper secondary school
tracking is determined by the presence of differentiated curricula rather than by a formal
assignment process to academic or vocational courses depending on students’ past perfor-
mance or on alternative selection processes. Therefore, Italian students choose schools that
specialize in each of the three main curricula: Lyceum, Technical and Vocational.?® In par-

ticular, the vocational/academic intensity is at its lowest/highest level in the Lyceum (with

34In particular, studies that use the value added approach often find that the vast majority of variation in
educator (both principals and teachers) quality cannot be explained by their observed characteristics. On
this see Li (2012).

358ee for example OECD (2012). OECD PISA data show that in 16 OECD countries and 13 partner
countries and economies, students in privately managed schools tend to perform better than students in
publicly managed schools, but Italy is one of the very few exceptions.

3Due to this mechanism, in addition to their cognitive abilities (test scores, grade repetition, previous
marks), Italian students sorting is also significantly driven by the family background. See Brunello and
Checchi (2007). Recent evidence shows that the learning divide due to family background originates in the
early stages of the schooling process, in particular in lower secondary schools. See De Simone (2013).
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almost no vocational component) and at its highest/lowest level in Vocational schools. In
between these two curricula there is the curriculum offered by Technical schools. Moreover,
only Vocational schools can last for 3 rather than 5 years, even if graduates from all three
school types, after five years, may continue to tertiary education. In sum, there are signifi-
cant differences in terms of programs and curricula as well as in the average test scores of
students across the three types of schools.

Among additional type of school controls, we introduce another dummy variable, “Isti-
tuto Superiore”, that identifies if a school offers different types of curricula.?” The coefficient
is always negative and significant. This could be an indication that this type of schools, that
constitute 37% of our sample, are more complex and difficult to manage and this may affect

students’ outcomes.>8

Further, we also find that both school size and school competition
do not significantly affect students’ test results.?? We finally include a measure of teacher’s
turnover. Italian principals have almost no control over new hires or teachers’ transfers thus
we only have voluntary transitions. This variable too is not significant.

Third, we presents estimates of students’ characteristics. The results obtained are very
much consistent with the literature. In general, cross country analysis shows that mathe-
matics gender gaps results in favor of boys are rather unstable and rapidly evolving, with
countries with a more gender-equal culture often showing a nil or even reversed gender
gap.?® Our analysis confirms past results on Italian data with the presence of a significant
“gender gap” in terms of boys outperforming girls in mathematics.

As expected, the index of socioeconomic background is positively strongly associated
with student achievement. Although it does not include any specific data on family income,
this variable is created on the basis of the occupational and educational level of the student’s
parents, home educational and cultural resources. Further, estimates confirm that children
of immigrants face important gaps in math, with first-generation immigrants representing
the most disadvantaged group. Note that significant immigration flows in Italy only started
in the Nineties but, from then on, have risen sharply over the last decade and almost 8% of
students in our sample are first or second generation immigrants. We also include a dummy
that captures if a student is repeating the grade or if she/he is a retained students and find,

as expected, a negative and significant coefficient.

37In this case, the school type is identified at class rather than school level.

38These schools include combinations of different types of curricula and are usually located in rural areas.

39Schools (and teachers) facing a direct competition may exert more influence and put more efforts to
improve students outcomes, while Bohlmark, Grongvist, and Vlachos (2012) suggest that principals in
smaller schools have a larger influence on students’ academic results.

40Guiso et al. (2008). For example, OECD PISA results report some male advantage in all rounds although
not in all countries. See Eurydice (2010).
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In terms of catchment area characteristics, we construct three dummies for whether a
school is located in densely populated, intermediate density or sparsely populated areas.
None of this measures significantly affect math test scores. Conversely, the log of per
capita bank deposit, a proxy for the wealth level of the school catchment area, is always
positive and significant. We also include regional dummies. In fact, previous studies show
that geographical location is an important determinant of Italian students test scores, with
students in the North-East area usually outperforming the others, and those from the South
being substantially behind (Cipollone, Montanaro, and Sestito, 2010; Bratti, Checchi, and
Filippin, 2007). Results (available upon request) confirm this pattern. Moreover, regional
dummies are important also because they enable us to control for possible local differences
in principal’s allocation rules. In fact, as said above, since SPs’ actual assignments are made
by each Regional School Authority, both formal and informal assignment rules differ across

the different areas and our dummies should capture at least part of this sorting.

8 Robustness and Extensions
8.1 Endogeneity and Sorting

In this section we perform a set of robustness checks of the basic results discussed above. We
first address selection issues. If SPs’ managerial skills are not orthogonal to the unobserved
component of students’ test scores, OLS results are clearly biased. Ex-ante, the direction of
the bias could go either way. On one side, better SPs might be able to choose schools with
better students. This would imply an upward bias of the OLS regressions. On the other,
the informal pressure exerted by the RSA on good SPs to take up “difficult” schools may
had an impact also on those SPs who declared in our survey to have chosen the school. In
this case, OLS estimates would suffer from a downward bias.

To control for the possible endogeneity of managerial practices we exploit the new na-
tional competition introduced in 2006 to become SP. The competition was based on an
exam that included testing specifically for managerial skills: that is, the SPs appointed
from 2006 onward might have had better managerial abilities than those selected before the
reform. We therefore use a dummy equal to 1 for SP appointed after 2006 as an instru-
ment for management. The rank condition requires that such reform had an impact on the
managerial capabilities of SPs selected after the reform was implemented. The exclusion
restriction requires that being selected after the reform does not systematically correlate
with the students’ outcomes of the schools such SPs are assigned to (again, conditional on

the rich set of observables, as well as on SPs characteristics, such as age, clearly correlated
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with the instruments). We deem both assumptions as reasonable.

Using this model specification, results on the intent to treat regression and first-stage
regression are as expected. The former results show a significant and positive relationship
between post-2006 SPs and students outcomes. The idea is that this relationship reflects
the effect of the new selection rules on management and first stage results support this
hypothesis, with the positive and significant sign of our instrumental variable also on the
first stage. To save on space we do not include these results here but only show in Table 4
the second stage results when we alternatively include our six different proxies of managerial
practices.

The point estimates of the IV regression reported in Table 5 suggest that, if anything,
the OLS largely underestimate the importance of managerial practices. The coefficients on
Management, Monitoring and Targets are all significant and larger than the OLS estimates.
This is exactly what would result from a process of nonrandom allocation between good
SPs and schools with low performing students as previously described. However, we stress
that these results need to be interpreted with caution. In fact, the Kleibergen-Paap F
statistic signals weak instruments problems. In general, as a rule of thumb, to confirm that
our instruments are relevant we should find a first-stage F-statistic larger than ten, but
in all columns we find significantly lower values. We therefore create confidence intervals
robust to weak instruments that we include among results. For most management areas
the Anderson-Rubin AR confidence intervals are conclusive in suggesting a positive effect
of management on students results, even if we are still unable to predict the magnitude of
the effect, as the interval is very large. Two exceptions are Leadership and Operations that
show a disjoint pair of confidence intervals. We take these results as corroborating the OLS
ones of a positive effect of managerial practices on students’ outcomes, but, given the weak
instrument problem, acknowledge that the point estimate have to be taken with a grain of
salt.

Our instrumental variable approach is mainly aimed at solving endogeneity issues aris-
ing from SPs self-selection. As pointed out in Section 6, a second concern is that the best
students might choose to attend schools with better managerial practices. A simple de-
scriptive evidence shows that the average quality of managerial practices adopted in schools
attended by disadvantaged students is almost identical to that observed in high socioeco-
nomic background schools (respectively, 2.01 and 2.09). Second, the characteristics of the
Italian upper secondary school system should help to mitigate this problem. Unlike primary

or lower secondary schools, in Italy the main students sorting mechanism is across the dif-
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ferent types of schools and curricula rather than different schools characteristics, including
SPs. We control for the type of school in our regressions, and thus we still have to control
for the within type of school students sorting. Since this sorting process arises mostly in
densely populated areas, where families can choose between different schools offering the
same curriculum, we have run separate regressions for students attending schools that do
and do not have other schools in competition within 30 minutes driving distance. The ra-
tionale for this exercise is that, for the isolated schools sample, families have no choice and,
if endogenous sorting were driving our results, we would expect to find that managerial
practices matter more for the sub-sample of schools in competition. Results in Panel A of
Table 6 show the opposite: the effect of good managerial practices is larger (a coefficient
of 4.97 vs 2.67) in the isolated schools sample. In sum, this evidence rules out this alterna-
tive interpretation about the positive relation between test scores and SP, and support the

causal interpretation of our OLS estimates.

8.2 Other Robustness Checks

As a first robustness check we focus on the important issue of the role of principals manage-
rial practices when serving different types of students. As stressed in Branch, Hanushek, and
Rivkin (2012), case studies and anecdotal accounts find that the effect of a good SP seems
most apparent when serving disadvantaged populations, but other studies assume that some
specific school policies affect the elite students more than the disadvantaged ones.*' We
therefore run separate regressions on two sub-samples defined on the basis of our school
average socio-economic background index: since this indicator has normalized zero mean
and unit standard deviation, we split the low and high socio-economic background samples
according to this index being below or above zero. When we test the possibility of effect
heterogeneity, results in Panel B of Table 6 indicate a larger effect of managerial practices
for the disadvantaged group.

This result appears also to contradict another possible explanation for a positive correla-
tion between managerial practices and students outcomes, namely, complementary parental
investments. In this case, the positive effect of managerial practices may arise if parents
invest more in children trained in schools managed by more able SPs. However, it is plau-
sible that only parents from a high socioeconomic background alter investments in their
children in response to changes in schooling inputs. If this is the case, our results seem

rather to suggest that SPs practices and parental investments might be substitute more

“'For example, this is the case of discipline in Lazear (2001).
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than complements.*?

A potential mechanism influencing our results is also the possibility that SPs adopt
different strategies of cheating, thus inflating test scores to attract better students.*® For
example, SPs may dissuade bad students to show up on the day of the test, they may
suggest the correct answers to weak students, or they may directly manipulate students
tests to inflate results. Although such behavior may well take place, there are various
reasons for ruling out such mechanism in this context. First, there is no built in relation in
the way our measures of managerial practices are constructed and possible cheating behavior
of SPs. The latter may emerge in a context of high levels of competition between schools
to attract better students, or simply in a context of low accountability where moral hazard
problems for teachers are possible. The survey questions detailed in Table A2 suggest
that there is no obvious relation between such behaviour and the quality of managerial
practices. Second, our dataset enable also to identify a representative and random sample
of monitored classrooms where external inspectors invigilate students during the test and
also help to both compute results and prepare the documentation relative to the test.
Existing evidence shows that students in the non-monitored classroom received a more
“benevolent” supervision, allowing students’ cheating behaviour more easily (Lucifora and
Tonello, 2012). Panel C of Table 6 shows the results when we introduce in our basic
specification a dummy for the presence of an inspector in the class plus an interaction term
between the latter and our measures of managerial quality. Results do not suggest that
SPs that adopt better managerial practices tend also to cheat in test scores: the interaction
term is never statistically significant, while results for managerial practices are virtually
unaltered with respect to those reported in Table 4.

In Table 7 we return to the baseline OLS model and interact our measure of managerial
practices with tenure in school, while keeping the remaining controls as in Table 4. School
tenure should capture accumulation of skills that are specific to the school environment
in which the SP is operating, ranging from organization and motivation of teachers and
administrative staff to a general knowledge of the school operations or particular issues
related to the school specificity. Results, reported in Table 7, are mixed. First, the effect
of managerial skills increases and becomes more significant with respect to the baseline

results. Second, the effect of tenure is positive, although it is marginally significant only

420n this see Datar and Mason (2008). We also split the sample according to parents education with no
significant differences for different groups.

43See Angrist, Battistin, and Vuri (2014) and Lucifora and Tonello (2012) on cheating in test scores in
Italy.
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for the dimensions Leadership and Monitoring. The interaction term between managerial
practices and school tenure is negative and marginally significant in the same two cases
as above.** One possible explanation is that newly appointed SPs do rely relatively more
on their managerial skills when they are assigned to a new school, implementing formal
managerial practices and methods to gain leadership and accumulate knowledge about the
school, while they rely more on informal and less managerially oriented methods when they
have accumulated tenure in the school.*?

As we have discussed above, an important source of variability in terms of managerial
practices is given by cohort effects. In fact, for SPs appointed before the reform of year 2000
there was little emphasis on managerial capabilities and more on instructional leadership.
These SPs might therefore tend to manage the school relying less on the formal managerial
procedures investigated in our survey. For this sample, therefore, this measure might be
less telling than for the sample of SPs first appointed after 2000. Moreover, this cohort
might be characterized by lower managerial ability but, possibly, be assigned to better
schools, as seniority plays a role in the assignment process. In what follows, we further
investigate this issue by estimating our baseline OLS model excluding SPs appointed up
to year 2000. We expect that for this restricted sample of SPs good managerial practices
should matter more for student outcomes. Results reported in Table 8, obtained on a sample
of 14060 observations, confirm our a priori expectations: for the sample of SPs that were
firstly appointed after 2000, we find a large and statistically significant positive effect for
all dimensions of managerial abilities on students’ outcomes. The coefficient for the overall
managerial index reported in column 1 of Table 8 indicates that an increase in the index
by one point increases students’ scores by more than 6 points with an increase of about
12%, an effect that is almost 3 times as large as the one found in Table 4 on the sample
of SPs that chose the school and including all cohorts of SPs. The effect of management
on student outcomes turns positive and statistically significant when we also use other
measures of managerial skills. As stressed above, while the effect in the sections Leadership
and Monitoring are confirmed, it is interesting to note that an increase by one point in
managerial abilities related to People and Targets increases student scores by more than 5
points, suggesting that for this cohort of SPs all dimensions of managerial abilities matter

for the good performance of students. Finally we report a positive effect for Operations

#To capture non linear effects, we also tried a different specification including a quadratic term for school
tenure and interacting managerial practices accordingly, results are virtually unchanged.

“Indeed, results in the literature on the effect of tenure of SPs on students’ outcomes are mixed. See
Branch, Hanushek, and Rivkin (2012), Coelli and Green (2012) and Dhuey and Smith (2012) among others.
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practices, even if the magnitude of the coefficient is the smallest across dimensions (2.15).

In Section 4, we have stressed the importance of institutional constraints as a factor
that may help to explain the observed gap in managerial abilities between Italian SPs and
those operating in other countries and we have also classified each single question accord-
ing to the relevance of such institutional constraints. When institutional constraints are
binding, as it is the case in Italy for the the human resource management area, we expect
that management scores are more similar across SPs and that SPs activities may be less
effective. Conversely, we should expect that managerial practices can make more of a dif-
ference in areas where the institutional constraints are less binding. In what follows, we
exploit this classification to group the individual questions into three different measures of
managerial practices classified as low, medium and high level of institutionally constraint
activities, with each managerial practices variables obtained as the mean of the correspond-
ing questions (see Table Al and Appendix A for details about the classification of each
question). Results reported in Table 9 indicate a consistent pattern: managerial practices
have a positive and statistically significant effect (about 2.5 points) on students’ outcomes
only when we consider the index constructed using areas of managerial practices that have
low institutional constraints (see column 1), while we observe a positive but not statistically
significant effect when we consider the other two indexes in columns 2 and 3.46

The identification strategy of the effect of managerial practices adopted in our paper
exploits the variability of outcomes across students, but the independent variable of interest
only varies across schools, and we have always clustered the standard errors at the school
level. As a further check, we supplement our main findings with regressions based on school
averages in test scores as the dependent variable, so that we have one observation by school.
Other regressors are also obtained as school level averages. We report our results in the first
row of Table 10 for the overall managerial index and separately for all different sections of
managerial practices. Overall, the results confirm our previous findings: while we do find
a positive but not statistically significant effect for our main Management index, and for
Operations and Targets, the positive effect for Leadership and Monitoring is confirmed to
be statistically significant, with an increase of student test scores that is equal to about 2
points for an increase of 1 point in the respective index of managerial ability.

We further investigate the important issue of what kind of students benefit more from
good managerial practices with our school level data. To this aim, we replicate our standard

analysis using the level of student test scores at the 10th, 50th and 90th percentile within

46We run such regressions on the sample of SPs that chose the school used in Table 4 to estimate our
baseline model.
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each school as dependent variables. Results, which are reported in rows 2 to 4 of Table 10,
indicate that, overall, managerial practices affect 10th, 50th or 90th percentiles students
in a very similar way. In details, good managerial practices in terms of Leadership and
Monitoring do have a positive and statistically significant effect on student outcomes, and
such effect is quite similar in size across different parts of the distribution. For example,
good managerial practices in Monitoring increase test scores similarly for both the bottom
and upper part, respectively low achieving and elite students, of the test scores distribution
(with an effect equal to 1.44 and 1.87 respectively). In other words, school level data suggest
that good managerial practices shift the distribution of student scores to the right without
basically changing its shape.*” Consistently, we also find no statistically significant effect of
managerial practices on different measures of dispersion of student outcomes, reported at
the bottom of Table 10, such as the 90/10 percentile difference or the standard deviation
of test scores between students in the same school.

We conclude our regression analysis by considering the effect of managerial practices on
a different students’ outcome. We run probit regressions in which the dependent variable is
equal to one if the student is lagging behind with respect to the age/grade ladder and zero
otherwise. Such variable was used in our previous regression as an additional control for
student characteristics. Even these results, not included here, show a positive role for SPs’
managerial practices: good managerial practices reduce the probability of student retention
by 3 percentage points, with an effect that is almost constant across different dimensions of

management.48

9 Comparing WMS with OECD PISA

Since 2006, the OECD includes a section in the PISA (Programme for International Stu-
dent Assessment) survey that investigates SPs managerial practices.*® This data collection
system is based on a self-reported measures and it is clearly much simpler (and cheaper)
than the one of the WMS. It is therefore interesting to investigate if the two surveys supply
comparable information. If this were the case, one could resort to the simpler, cheaper

collection method to obtain reliable indicators of managerial practices.

“TNote that this result is not at odds previous evidence of a larger effect for the most disadvantaged
students discussed above. These two sets of results are easily reconciled in presence of school segregation
phenomena. When “good” and “bad” students tend to clustered in different schools, we may find that SPs
activities might be more beneficial in schools where the disadvantaged students tend to attend but, within
school, they affect the student’s results in a similar way.

“8The full set of results can be found in Di Liberto, Schivardi, and Sulis (2013)

49 An analysis on the 2006 data can be found in Pont et al. (2008).
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We use the most recent PISA release of 2009 where we identify three indices of manage-
rial practices. The main one is the index of principal leadership (LDRSHP), which captures
if principals are active in improving both schools teaching practices and the working envi-
ronment. The PISA dataset constructs this index as the average of the answers that the
SP, or a designate, reports in Q26 of the School Questionnaire on the frequency with which
fourteen areas of activities are performed during the school year. The indicator ranges from
1 (never) to 4 (very often). There is therefore a clear difference between what the PISA and
the WMS measure. In fact, PISA is a measure of self-reported effort, while in the WMS the
interviewer directly assesses the quality of the implemented practices. In addition to the
overall indicator, the fourteen specific items can be classified in terms of three of the WMS
key areas of management, namely, Leadership, Operations and Monitoring.?® This enables
us to construct three additional sub-indices to be used in our comparison.

A second PISA variable that can be used as a measure of school management activities
is the index of school responsibility for resource allocation (RESPRES). In this case the
PISA survey asks to report whether (and/or) 1) principals, 2) teachers, 3) school governing
board, 4) regional or local education authority or 5) national education authority has/have
responsibility for both human resource management and in deciding on budget allocations
within the school. Finally, a third index, calculated as the previous one, refers to the school
responsibility for students’ curriculum and assessment (RESPCURR). Positive values on
these two final indices imply relatively more responsibility for schools than local, regional
or national education authorities. The three indices, LDRSHP, RESPRES and RESPCURR
are all standardized with (OECD) mean zero and a standard deviation one.

We start by comparing the two main indices, that is, LDRSHP for PISA and Manage-
ment for WMS for the six countries in our WMS sample. To make the indicators comparable,
we use the average values of Q26 items and rescale both the WMS and PISA data into a
range from 0 to 1. Figure 3 reports the average values at the country level. First, note that
the PISA indicator is in all cases substantially larger than the WMS one. This is evidence
that self reported values might inflate the measure with respect to that based on the assess-
ment of an external reviewer. Second, the two surveys display significant differences even
in terms of country ranking: while the UK is the best performer in both datasets, Sweden

performs relatively worse in the PISA ranking while the opposite is true for Italy.

"Leadership includes answers to sub-questions (a), (k) and (1); Operations items (b), (c), (e), (h), (j)
and (m); Monitoring (d), (f), (g) and (i). The last question/item (n), explores if the SP takes over lessons
from absent teachers, an issue which is not explicitly covered by our WMS survey. Note that we also have
replicated the analysis using a new variable of PISA-Management that exclude this item, and results are
almost identical.
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In Figure 4 we report the distribution of both our WMS management measure (in
bright-yellow) and the PISA main index (in darker-green). This figure clearly shows that,
unlike the WMS data, the PISA index distribution is, for all countries, concentrated on high
values. In particular, for the UK and Italy (the best and the worst performers according to
the WMS) the two distribution seldom overlap. We interpret this as a further indication
that the PISA data suffer self-assessment bias and/or that the frequency with which certain
activities are performed has little to tell about the quality of the managerial practices. For
example, the LDRSHP is based on the frequency with which the principal is involved in
a series of organizational activities: about 75% of the 3026 principals/schools interviewed
in the PISA six country sample rates her/his overall activity between 3 and 4 (recall that
the range is 1-4), the remaining 25% between 2 and 3, while not a one reports a value
between 1 and 2. We have also used an alternative WMS management indicator that takes
into account only the three areas of management (Leadership, Operations and Monitoring)
included in the LDRSHP index provided by PISA. Figure 5 shows that this hardly changes
the picture.

We next move on to correlate students’ achievements with the indicators of managerial
practices, following the same scheme as before. The dependent variable is the individual
students PISA test scores in mathematics, while the set of regressors is chosen in order to
replicate our baseline specification of Table 4.°! The only exceptions are the SPs demo-
graphic variables, not included in the PISA dataset.

Table 11 shows the OLS results on the Italian sample. With more than 1000 schools,
this is one of the largest country sample in PISA 2009. The first row reports the estimated
coefficients of the six measures of PISA managerial practices: LDRSHP (overall leadership
measure), RESPCURR (responsibility over curricula) and RESPRES (responsibility over
expenditure) in columns from 1 to 3, and the 3 sub-indices of Leadership, Operations and
Monitoring in columns from 4 to 6. Robust standard errors, clustered at principal/school
level, are reported in parenthesis. We find that the measures of managerial practices are

always statistically insignificant.®? The coefficients of the additional controls are very similar

5! Among controls we include: a set of dummies for the number of school in competition (Q5), the number
of students in the school (SCHSIZE), a dummy for private schools (SCHTYPE), the share of part-time
teachers with respect to the total number of teachers, students’ immigration status (IMMIG), their gender,
their socio-economic background (ESCS), and an indicator for students repeating grades (Q7). We also
control for area characteristics, including dummies for population density and alternatively regional-type of
school. When we focus on the sample of 33 OECD countries we include countries fixed effects. Data for
France are not available.

52We have replicated the same analysis with an alternative measure of management that excludes the last
item of Q26, that refers to a managerial activity not explored by the WMS survey, and we obtain the same
results.
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with that found in Table 4, suggesting that the difference is in variables that measure
managerial practices rather than in other features of the survey.

We next extend the same analysis to all countries, exploiting the cross-country dimen-
sion of the PISA dataset by including the 33 available OECD countries in the regressions.
Table 12 leads to very different conclusions from the ones based on the WMS: in the PISA
sample the effect of managerial practices is always negative and, in two cases (LDRSHP and
Operations), statistically significant. This is a puzzling result: although one might argue
against the importance of SPs managerial practices for students’ performance, it seems hard
to justify a negative effect. One possibility is that less capable SPs are also more indulgent
in self-assessing their performance.?3

Overall, this analysis does not support the assertion that the WMS and the PISA surveys
supply comparable indicators of management practices. Both the direct comparison and
the regression analysis reveal marked differences between the two surveys. These dispari-
ties are likely to be due to both methodological differences in data collection and possible

mis-measurement of the self-reported PISA managerial indices. They suggest that self as-

sessment cannot substitute the direct assessment of SPs managerial capabilities by a third

party.

10 Conclusions

This study investigates if the quality of managerial practices in schools affects students’
achievements. To this aim, we measure managerial practices using the World Manage-
ment Survey, an innovative methodology that enables us to construct robust measures of
management quality comparable across countries and overcome standard mis-measurement
problems that are typical of self-assessed measures of managerial ability that characterized
previous studies in the field. Moreover, this methodology identifies the specific areas of
managerial activity that matter most for successfully leading a school.

We first compare data on six industrialized countries (Canada, Italy, Germany, Sweden,
the UK, the US) and find substantial heterogeneity in managerial practices across these
countries. Countries that obtain the lowest scores on schools managerial quality (Italy and
Germany) are also characterized by more centralized systems, with less autonomy at school
level in many areas of management. Second, our analysis focuses on the Italian case for

which we are able to match our indexes of managerial practices at the school level with the

53 An alternative explanation is selection: better SPs are assigned to worse schools. To assess this possi-
bility, one would need to consider the SPs appointment process in each country, something clearly beyond
the scope of this paper.
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students’ outcomes in the maths standardized test. In particular, in order to investigate
the relationship between SPs managerial practices and students outcomes we estimate a
standard education production function where students’ test performance in mathematics
is modeled as a function of SP managerial skills and of rich set of students, SPs and schools
additional controls. We argue that our set of covariates allows us to control for the most
likely sources of endogeneity, in particular, self selection of best principals into best schools.

The OLS estimates imply that increasing managerial practices by one unit, students’
test results would increase by about 4.6%. In other words, if Italian SPs implemented
managerial practices of the same average quality as the the UK SPs (the best performer
in terms of management), Italian students would close the gap in the math OECD PISA
test with respect to the OECD average. In terms of specific areas of managerial practices,
we find that the coefficients are positive in all categories, although statistically significant
only for leadership and monitoring activities of school processes. The results survive a
large series of checks, including the most likely endogeneity and selection concerns. All our
exercises confirm that management quality is an important input of our estimated education
production function.

Overall, the policy implications of these results are clear cut. A well-run schools con-
tributes to improve students’ cognitive achievements. Governments should therefore enact
policies that take into account principals’ selection and training in terms of managerial

capabilities.
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Figures and Tables

Figure 1: Average Managerial Practices across Countries
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Notes: For WMS cross country data, excluding Italy, see (Bloom et al., 2012).
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Density

Figure 2: Distribution of Managerial Practices within Countries
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Notes: For WMS cross country data, excluding Italy, see (Bloom et al., 2012).
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Figure 3: PISA and WMS School Management Indices Rescaled
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Figure 4: Distribution of PISA and WMS School Management Indices Rescaled
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Figure 5: Distribution of PISA and the Alternative WMS School Management Indices
Rescaled
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Table 1: Descriptive Statistics: Cross Country Comparison

Canada Germany Italy Sweden United Kingdom United States

percentiles

10th 2.26 1.97 1.37 2.32 2.53 2.15
50th 2.87 2.55 1.99 2.74 2.95 2.75
90th 3.26 3.10 2.7 3.40 3.44 3.32
mean 2.81 2.56 2.01 2.80 2.96 2.74
st. dev. 0.39 0.41 0.51 0.44 0.36 0.45

percentile ratios

90/10 1.44 1.57 1.98 1.47 1.36 1.54
50/10 1.27 1.29 1.45 1.18 1.17 1.28
90/50 1.14 1.22 1.36 1.24 1.17 1.21
observations 147 143 341 89 94 285

Notes: For cross country data, excluding Italy, see Bloom et al. (2012, 2014). The overall measure of Management
includes all sections, i.e., Leadership, Operations, Monitoring, Targets and People.
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Table 2: Descriptive statistics: overall sample

Variable Mean Std. Dev. Min. Max. Obs.
Panel A: School/Principal Characteristics
management 2.00 0.51 1 374 341
people 1.84 0.49 1 3.67 341
targets 1.77 0.54 1 3.6 341
operations 2.23 0.68 1 4.5 341
leader 2.17 0.59 1 4 341
monitoring 2.14 0.68 1 460 341
principal’s age 58.64 7.02 32 80 338
gender of principal, female=1 0.36 0.48 0 1 325
tenure in school 6.51 5.98 1 40 324
competition 2.51 2.68 0 15 339
school size 6.19 0.82 3.93 7.5 325
dummy private school 0.22 0.41 0 1 325
teacher turnover 4.62 6.22 0 50 318
dummy=1 post-2006 reform 0.32 0.47 0 1 325
Panel B: Students Characteristics
test score math normalized 48.59  17.96 0 100 33727
Lyceum 0.48 0.5 0 1 34244
Vocational 0.21 0.41 0 1 34244
Technical 0.31 0.46 0 1 34244
dummy “Istituto Superiore” 0.35 0.48 0 1 37777
immigrant 1st generation 0.06 0.23 0 1 37362
immigrant 2nd generation 0.02 0.16 0 1 37362
gender of student, female=1 0.5 0.5 0 1 37360
escs, socio-economic background 0.04 0.99 -3.66 2.07 33254
student behind 0.22 0.42 0 1 37349
dummy rural area 0.11 0.31 0 1 30T
dummy non rural area 0.36 0.48 0 1 377
dummy urban area 0.54 0.5 0 1 30T
In of bank deposits per capita 4.29 1.18 0 5.38 37777

Notes: In panel A data are aggregated at the principal level, in Panel B at students’ level. principal’s age and
tenure are measured in years, competition is the number of schools with similar curricula within 30 minutes drive from
school, dummy post-2006 reform is equal to 1 for principals with 4 years (or less) of experience, school size is the
natural logarithm of the number of students in school, teacher turnover is the share of teachers that left the school in
previous year, immigrant 1st generation are students born abroad of foreign-born parents, immigrant 2nd generation
are native-born students of foreign-born parents, student behind is a dummy for students older than regular ones.
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Table 3: Descriptive statistics: sub-sample of principals leading a school they have chosen

Variable Mean Std. Dev. Min. Max. Obs.
Panel A: School/Principal Characteristics
management 2.01 0.5 1 374 260
people 1.82 0.47 1 3.5 260
targets 1.78 0.54 1 3.6 260
operations 2.25 0.68 1 4.5 260
leader 2.19 0.58 1 4 260
monitoring 2.16 0.68 1 4.60 260
principal’s age 58.18 6.73 32 80 257
gender of principal, female=1 0.37 0.48 0 1 260
tenure in school 6.55 5.86 1 40 259
competition 2.34 2.34 0 11 259
school size 6.27 0.8 393 75 260
dummy private school 0.17 0.37 0 1 260
teacher turnover 4.78 6.13 0 50 257
dummy=1 post-2006 reform 0.32 0.47 0 1 260
Panel B: Students Characteristics
test score math normalized 49.04 1795 0 100 29198
Lyceum 0.48 0.5 0 1 29649
Vocational 0.2 0.4 0 1 29649
Technical 0.32 0.47 0 1 29649
dummy “istituto superiore” 0.37 0.48 0 1 32728
immigrant 1st generation 0.06 0.24 0 1 32366
immigrant 2nd generation 0.02 0.15 0 1 32366
gender of student, female=1 0.5 0.5 0 1 32361
escs, socio-economic background 0.03 0.98 -3.66 2.07 28828
student behind 0.22 0.41 0 1 32358
dummy rural area 0.12 0.32 0 1 32728
dummy non rural area 0.35 0.48 0 1 32728
dummy urban area 0.54 0.5 0 1 32728
In of bank deposits per capita 4.27 1.2 0 5.38 32728

Notes: This sub-sample includes only principals that have been assigned to a school they requested, excluding those
that manage a school assigned by the Regional School Authorities. In panel A data are aggregated at the principal
level, in Panel B at students’ level. See Notes to Table 2 for additional details regarding the variables.

43



Table 4: Baseline model

Dependent Variable (1) (2) (3) (4) (5) (6)
Test results (Math) Management Leadership Operations Monitoring Targets People
managerial practices 2.24% 2.72%* 1.20 2.36** 0.98 0.73
(1.31) (1.13) (0.86) (0.96) (1.24)  (1.44)
age principal 0.17 0.17 0.16 0.19%* 0.14 0.13
(0.12) (0.12) (0.12) (0.11) 0.12)  (0.12)
gender principal (female=1) 0.44 0.28 0.53 0.63 0.60 0.69
(1.31) (1.27) (1.31) (1.25) (1.35)  (1.32)
tenure in school -0.03 -0.03 -0.01 -0.03 -0.02 -0.02
(0.11) (0.11) (0.11) (0.11) 0.11)  (0.11)
competition 0.25 0.29 0.22 0.27 0.22 0.21
(0.27) (0.27) (0.28) (0.27) 0.28)  (0.28)
school size -0.99 -1.18 -0.83 -0.92 -0.87 -0.80
(1.01) (1.00) (1.03) (1.01) (1.03)  (1.01)
private school -5.67** -5.69%** -5.35%* -5.00** -5.49** -6.00%*
(2.22) (2.18) (2.23) (2.20) (2.23)  (2.40)
teacher turnover 0.11 0.12 0.11 0.11 0.11 0.11
(0.08) (0.08) (0.08) (0.08) (0.08)  (0.08)
lyceum school 5.20%** 5.22%** 5.09%** 5.19%** BATHR*E 5 18%K*
(1.33) (1.32) (1.35) (1.28) (1.35)  (1.36)
vocational school -0.25%** -9. 27 -9 27K -0.23%** S9.41FKK L9 4OFH*
(1.32) (1.33) (1.35) (1.30) (1.35)  (1.34)
“istituto superiore” -2.85%* -2.93%* -2.72%* -2.79%* -2.76%%  _2.62%*F
(1.21) (1.20) (1.19) (1.17) (1.25)  (1.21)
immigrant 1st generation -1.98%** -1.87HK* -1.94%%% S2.08%HF  _1.99%FK ] 96***
(0.60) (0.60) (0.60) (0.60) (0.60)  (0.60)
immigrant 2nd generation -2.26%** =221 -2.23%** -2.30%** S2. 31K D 209Kk
(0.63) (0.63) (0.63) (0.62) 0.63)  (0.63)
gender student (female=1) -6.60%** -6.59%** -6.627%4* -6.59%F%  _6.66FFF  -6.66%**
(0.53) (0.53) (0.54) (0.52) (0.54)  (0.54)
socio_economic background 1.07H** 1.067%** 1.08%** 1.09%** 1.07F**  1.06%**
(0.18) (0.18) (0.18) (0.18) 0.18)  (0.18)
student behind -5.22%** -5 18%** -5.25%H* -5.22%H* S52THRKE 5 Q8HHK
(0.40) (0.40) (0.41) (0.40) (0.40)  (0.40)
dummy rural areas -0.26 -0.50 -0.29 0.10 -0.42 -0.45
(2.04) (1.97) (2.03) (2.05) (2.04)  (1.99)
dummy non rural areas 0.03 -0.15 -0.10 0.33 -0.10 -0.19
(1.20) (1.17) (1.18) (1.24) (1.18)  (1.16)
In deposits per capita 0.80** 0.83** 0.77%* 0.81%* 0.79%* 0.77%*
(0.38) (0.38) (0.39) (0.39) (0.38)  (0.38)
Constant 42 25%** 42 58*** 42.96%** 39.65%** 45.72%**  46.96%**
(11.73) (11.32) (12.08) (11.35)  (11.55)  (11.41)
Observations 27775 27775 27775 27775 27775 27775
R-squared 0.250 0.252 0.248 0.253 0.247 0.247

Notes: Standard errors clustered at school level in parentheses: *** p < 0.01, ** p < 0.05, * p < 0.1. Dependent
variable is standardized test score in mathematics. All regressions include regional dummies. Age of principal and
tenure in school are measured in years. Competition is the number of schools with similar curricula within 30 minutes
drive. School size is the natural logarithm of the number of students in school. Private is a dummy equal to one for
private schools. istituto superiore is a dummy for schools offering different curricula (See also Section 7.2). Lyceum
and vocational are dummies equal to 1 for each school type (technical school is the omitted dummy). Teacher turnover
is the share of teacher turnover in the previous school year. Immigrant 1st generation are students born abroad of
foreign-born parents, immigrant 2nd generation are native-born children of foreign-born parents. Student behind is a
dummy equal to 1 if the student is older than regular. Ifyof deposits is the natural logarithm of bank deposits per
capita at the municipal level. Dummies for urbanization are equal to 1 for rural areas and non rural areas (urban area

is the omitted category).



Table 5: IV model

Dependent Variable (1) (2) (3) (4) (5) (6)
Test results (Math) Management Leadership Operations Monitoring Targets People
managerial practices 19.32% 29.52 30.73 11.82%* 16.71% 25.37
(11.11) (23.65) (35.63) (5.96) (9.35) (16.71)
principal characteristics Yes Yes Yes Yes Yes Yes
school characteristics Yes Yes Yes Yes Yes Yes
student characteristics Yes Yes Yes Yes Yes Yes
area characteristics Yes Yes Yes Yes Yes Yes
regional dummies Yes Yes Yes Yes Yes Yes
Observations 27775 27775 27775 27775 27775 27775
First-stage F statistic 4.29 1.59 0.77 6.09 5.44 3.28
AR (95%) [3.93,62.85] [-63.20,-35.10] U [-108.91,-18.64] U [2.62, 35.17] [ 3.01, 53.38] [ 4.86, 90.85]
[6.11, 122.24] [ 6.75, 170.38]
No. clusters 249 249 249 249 249 249

Notes: Standard errors clustered at school level in parentheses: *** p < 0.01, ** p < 0.05, * p < 0.1. The instrumental
variable for managerial practices is a dummy=1 if the principal has experience in post less or equal to 4 years (or
dummy post-2006 reform). AR (95%) reports the Anderson-Rubin 95% confidence intervals (on managerial practices)
robust to weak instruments. More on this in Section 8. For all these specifications, the set of additional controls is
identical to those included in Table 4, results not reported but available upon request. See also Notes to Table 4 for
additional details regarding control variables.
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Table 6: Sorting, heterogeneity and cheating

Dependent Variable (1) (2) (3) (4) (5) (6)
Test results (Math) Management Leadership Operations Monitoring Targets People

Panel A: Students’ sorting
Isolated schools

managerial practices 4.97* 7.3T*** 1.73 3.29% 3.07 4.75%
(2.623) (2.235) (2.128) (1.708)  (2.400) (2.501)
Observations 5,954 5,954 5,954 5,954 5,954 5,954

Other schools in competition

managerial practices 2.67* 2.69** 1.40 2.72%* 1.49 1.17
(1.416) (1.175) (0.954) (1.093)  (1.343)  (1.604)
Observations 21,821 21,821 21,821 21,821 21,821 21,821

Panel B: Effect heterogeneity
Low socio-economic background

managerial practices 4.17+* 3.62%* 1.98%* 4.04%%* 1.67 3.70
(1.938) (1.704) (1.133) (1.314)  (1.920) (2.374)
Observations 14,099 14,099 14,099 14,099 14,099 14,099

High socio-economic background

managerial practices 1.52 2.31% 0.68 1.71 1.14 -0.72
(1.649) (1.261) (1.278) (1.093) (1.608)  (1.917)
Observations 13,676 13,676 13,676 13,676 13,676 13,676

Panel C: Cheating

managerial practices 2.29% 2.70%* 1.13 2.40%* 1.15 0.84
(1.356) (1.167) (0.890) (0.999) (1.272)  (1.480)
managerial X inspector -0.60 0.22 0.89 -0.48 -1.67 -1.50
(1.800) (1.863) (1.087) (1.500) (1.604)  (2.096)
inspector 1.21 -0.59 -2.06 1.09 3.08 2.67
(3.709) (4.303) (2.636) (3.394) (3.014)  (3.712)
Observations 27,775 27,775 27,775 27,775 27,775 27,775

Notes: Standard errors clustered at school level in parentheses: *** p < 0.01, ** p < 0.05, * p < 0.1. Panel A:
results on separate regressions for the samples of students attending schools that do and do not have other schools
in competition within 30 minutes driving distance. Panel B: results on separate regressions for the samples of low
socio-economic background students (average school level escs index below zero) and high socio-economic background
students (escs above zero). Panel C: results on inspector is a dummy equal to one if there is an external inspector
randomly assigned by Invalsi to invigilate students during the test and help to compute results and documentation
relative to the test. For all these specifications, the set of additional controls is identical to those included in Table
4, results not reported but available upon request. See also Notes to Table 4 for additional details regarding control
variables.
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Table 7: Interaction with tenure

Dependent Variable (1) (2) (3) (4) (5) (6)
Test results (Math) Management Leadership Operations Monitoring Targets People
managerial practices 4.471%* 4. 87HF* 2.7T** 3.89%H* 2.77 2.00
(1.83) (1.56) (1.25) (1.32) (1.71)  (2.05)
managerial X tenure -0.36 -0.32% -0.27 -0.26%* -0.31 -0.19
(0.22) (0.17) (0.18) (0.14) (0.20) (0.22)
tenure in school 0.69 0.70* 0.58 0.54%* 0.52 0.32
(0.42) (0.37) (0.37) (0.31) (0.33) (0.38)
principal characteristics Yes Yes Yes Yes Yes Yes
school characteristics Yes Yes Yes Yes Yes Yes
student characteristics Yes Yes Yes Yes Yes Yes
area characteristics Yes Yes Yes Yes Yes Yes
regional dummies Yes Yes Yes Yes Yes Yes
Observations 27775 27775 27775 27775 27775 27775
R-squared 0.252 0.255 0.251 0.255 0.249 0.248

Notes: Standard errors clustered at school level in parentheses: *** p < 0.01, ** p < 0.05, * p < 0.1. Tenure is
measured in years.The set of additional controls is identical to that included in Table 4: these results are not reported

but available upon request.

Table 8: Different sample: excluding pre-2000 reform principals

Dependent Variable (1) (2) (3) (4) (5) (6)
Test results (Math) Management Leadership Operations Monitoring Targets People
managerial practices 6. 117 5. 244 2.15%* 4.80%** 5.88¥H* 5 23%K*
(1.73) (1.65) (1.04) (1.18) (1.68)  (1.94)
principal characteristics Yes Yes Yes Yes Yes Yes
school characteristics Yes Yes Yes Yes Yes Yes
student characteristics Yes Yes Yes Yes Yes Yes
area characteristics Yes Yes Yes Yes Yes Yes
regional dummies Yes Yes Yes Yes Yes Yes
Observations 14060 14060 14060 14060 14060 14060
R-squared 0.318 0.315 0.305 0.322 0.317 0.311

Notes: Standard errors clustered at school level in parentheses: *** p < 0.01, ** p < 0.05, * p < 0.1. The sample
is composed of principals with 9 (or less) years of experience in post (those appointed post-2000 reform). The set of
additional controls is identical to that included in Table 4: these results are not reported but available upon request.
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Table 9: Different institutional constraints

Dependent variable (1) (2) (3)

Test results (Math) Low constraints Medium constraints High constraints

managerial practices 2.48%** 1.41 0.59
(1.16) (1.08) (1.56)
principal characteristics Yes Yes Yes
school characteristics Yes Yes Yes
student characteristics Yes Yes Yes
area characteristics Yes Yes Yes
regional dummies Yes Yes Yes
Observations 27775 27775 27775
R-squared 0.251 0.248 0.247

Notes: Standard errors clustered at school level in parentheses: *** p < 0.01, ** p < 0.05, * p < 0.1. A full discussion
on how each WMS survey question is classified based on how much SPs activity is likely to be constrained by the
institutional setting can be found in Appendix A and see Table A1 for details. The set of additional controls is identical
to that included in Table 4: results not reported but available upon request.

Table 10: School level regressions: dispersion measures and percentiles

(1) (2) (3)

(4) (5)

(6)

Management Leadership Operations Monitoring Targets People
row - dep. var.
1 - avg test scores 1.36 1.94%* 0.47 1.92%* 0.59 -0.30
(1.085) (0.935) (0.784) (0.781) (1.029) (1.218)
2 - 10 pct 1.27 2.19%* 0.27 1.44% 1.09 -0.25
(1.133) (0.974) (0.819) (0.820) (1.072)  (1.270)
3 - 50 pet 1.62 2.14%* 0.60 2.22%% 0.74 -0.21
(1.207) (1.041) (0.872) (0.868) (1.145)  (1.354)
4 - 90 pct 0.96 1.33 0.22 1.87+%* -0.11 -0.40
(1.174) (1.016) (0.848) (0.846) (1.112) (1.315)
5-90 10 pct diff -0.31 -0.86 -0.04 0.43 -1.20 -0.15
(0.911) (0.789) (0.657) (0.662) (0.858)  (1.019)
6 - st dev test scores -0.09 -0.31 -0.03 0.18 -0.40 -0.01
(0.315) (0.273) (0.227) (0.229) (0.297)  (0.352)
Observations 249 249 249 249 249 249

Notes: Robust standard errors in parentheses: *** p < 0.01, ** p < 0.05, * p < 0.1. Data are aggregated at the
school level. Dependent variables are as follows: row 1: average test scores in math; rows 2 to 4: 10th, 50th and 90th
percentile of the distribution of test scores; row 5: 90-10 percentile differential in test scores; row 6: standard deviation
of the test scores in the same school. The set of additional controls is identical to that included in Table 4: results not
reported but available upon request. See Table 2 for additional details regarding control variables.
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Table 11: Baseline model.

PISA Data, Italy

Dependent Variable (1) (2) (3) (4) (5) (6)
Test results (Math) LDRSHP  Curricula  Resources Leadership  Operations Monitoring
managerial practices -0.45 -0.48 -4.35 4.70 -4.30 1.31
(1.841) (2.056) (4.304) (3.645) (4.269) (3.484)
competition (two or more schools) -3.32 -3.30 -2.27 -3.85 -3.37 -3.52
(6.648) (6.541) (4.053) (6.627) (6.686) (6.638)
competition (one school) -11.77 -11.68 -6.12 -11.79 -11.88 -11.87
(8.263) (8.118) (5.027) (8.228) (8.319) (8.250)
school size 9.22%%* 9.19%** 10.59%** 9.17%¥* 9.20%** 9.27%%*
(3.397) (3.427) (2.668) (3.386) (3.380) (3.407)
private school -40.71FFF .40.90%F* -15.22 -40.77F** -40.56%** -40.89***
(13.022)  (13.068) (9.730) (13.114) (12.930) (13.071)
share part-time teachers 6.84 7.05 13.21 6.96 6.78 7.21
(19.335)  (19.361)  (11.501) (19.422) (19.250) (19.419)
socio_economic background 7. 24K 724K 8.33%%* 7.22%%% 7.25%%* 7.23%%*
(0.913) (0.914) (0.723) (0.912) (0.912) (0.914)
immigrant student, 1st gen. -39.96%F*  _30.96%F*F  _36.48%** -39.97** -40.03%** -39.971%**
(3.324) (3.318) (2.632) (3.325) (3.320) (3.330)
immigrant student, 2nd gen. -23.73%kk 23 7Rk 15 7RI -23.98%** -23.66%** -23.84%%*
(5.862) (5.884) (4.106) (5.869) (5.852) (5.872)
gender student (female=1) -31.94%%k  _31.92%*%  _31.43%kk 3187 -32.00%** -31.88%**
(1.868) (1.881) (1.426) (1.873) (1.868) (1.865)
student behind -42.79%** -42.80%** -48.44%%* -42.80%** -42.80%** -42. T8¥**
(2.073) (2.070) (1.549) (2.068) (2.072) (2.070)
dummy village or rural area 12.29 12.31 11.72 11.48 13.10 11.71
(10.989)  (11.039)  (10.432)  (10.919) (11.049) (10.859)
dummy small town 5.51 5.39 4.14 5.24 5.38 5.13
(9.358) (9.295) (8.948) (9.310) (9.304) (9.375)
dummy town 2.53 2.38 1.28 2.29 2.73 2.13
(7.831) (7.763) (8.284) (7.748) (7.785) (7.840)
dummy city -6.01 -6.03 -2.87 -5.82 -6.20 -6.12
(8.672) (8.654) (8.814) (8.631) (8.692) (8.676)
Constant 384.95%¥%  345.05%FF 447 4RFF* 367.92%** 400.05%** 380.43***
(22.004)  (21.071)  (19.937) (26.087) (26.679) (25.200)
Observations 24,882 24,915 24,915 24,882 24,882 24,882
R-squared 0.434 0.434 0.405 0.434 0.434 0.434

Notes: Robust standard errors in parentheses: *** p < 0.01, ** p < 0.05, * p < 0.1. Dependent variable is standardized
test score in mathematics. Managerial practices are as follows: in cols.1-3 we use the variables LDRSHP, RESPCUR,
RESPRES as in the OECD PISA dataset, in col.4 we use the average of items (a), (k) and (1) of Q26 to construct
the Leadership indicator, in col. 5 items (b), (c), (e), (h), (j) and (m) for Operations indicator, in col.6 (d), (f), (g)
and (i) for Monitoring indicator. Competition is the number of schools in competition (no competition is the omitted
dummy). School size is the natural logarithm of the number of students in school. Private is a dummy equal to one
for private schools. Immigrant student 1lst generation are students born abroad of foreign-born parents, immigrant
student 2nd generation are native-born children of foreign-born parents. Student behind is a dummy equal to 1 if the
student has repeated a grade. Dummies for urbanization are defined in Table (large city is the omitted category).
Regional and school type dummies included.
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Table 12: Baseline model. PISA Data, 33 OECD Countries

Dependent Variable (1) (2) (3) (4) (5) (6)
Test results (Math) LDRSHP  Curricula  Resources Leadership  Operations Monitoring
managerial practices -2.29% -1.03 -0.46 -2.40 -6.53%* -2.08
(1.380) (1.666) (2.258) (2.549) (3.280) (2.543)
competition (two or more schools) 9.69%** 9.27H** 9.39%** 9.57H** 9.55%+* 9.55%**
(2.825) (2.858) (2.879) (2.836) (2.827) (2.861)
competition (one school) 10.44%%%* 10.30%** 10.33%** 10.36%%* 10.32%%* 10.35%%*
(2.886) (2.911) (2.935) (2.898) (2.904) (2.907)
school size 13.35%** 13.19%** 13.25%** 13.28*** 13.44%** 13.29%%*
(2.095) (2.142) (2.105) (2.127) (2.052) (2.119)
private school 9.36** 9.74%* 9.81* 9.43%* 9.09%* 9.20**
(4.312) (4.584) (5.734) (4.363) (4.200) (4.274)
share part-time teachers 16.40%** 16.88%** 16.95%** 16.97%%* 16.48%** 16.69%**
(5.925) (5.908) (5.953) (5.976) (5.870) (5.960)
socio_economic background 30.26%** 30.27%%* 30.25%** 30.25%** 30.25%** 30.25%**
(0.733) (0.737) (0.737) (0.734) (0.729) (0.735)
immigrant student, 1st gen. S12.15%F _12.00%FF  -12.06%F* -12.03%** -12.14%%* -12.07%%*
(2.667) (2.708) (2.707) (2.689) (2.681) (2.679)
immigrant student, 2nd gen. -13.09%F%  _12.97FFF 12 96%F* -12.99%** -12.96%** -13.00%**
(2.261) (2.301) (2.278) (2.297) (2.259) (2.298)
gender student (female=1) S17.56%FK 17 B2% K Q7 51 17 53k -17.56%** -17.54%%*
(1.051) (1.047) (1.040) (1.048) (1.048) (1.052)
student behind -67.70FFF  _GT.TRIRK QT T4NHE -67.74%%* -67.76%%* -67.71%%*
(1.533) (1.531) (1.537) (1.542) (1.520) (1.544)
dummy village or rural area 9.54* 9.47* 9.50* 9.53%* 9.36* 9.63%*
(5.479) (5.500) (5.489) (5.487) (5.497) (5.466)
dummy small town 6.30* 5.94 6.08 6.28%* 6.32% 6.19
(3.766) (3.807) (3.776) (3.757) (3.759) (3.773)
dummy town 4.48 4.33 4.40 4.53 4.41 4.50
(3.414) (3.447) (3.437) (3.422) (3.406) (3.422)
dummy city 3.94 3.89 3.91 4.02 3.86 3.97
(3.576) (3.602) (3.537) (3.604) (3.543) (3.599)
Constant 407.45%*%  404.03%F*  403.29%%* 415.84*** 426.05%** 408.93***
(17.004)  (14.439)  (13.987)  (18.102) (20.791) (16.505)
Observations 242,978 243,543 243,543 242,978 242,955 242,919
R-squared 0.347 0.346 0.346 0.346 0.347 0.346

Notes: Robust standard errors in parentheses: *** p < 0.01, ** p < 0.05, * p < 0.1. Dependent variable is standardized
test score in mathematics. Managerial practices are as follows: in cols.1-3 we use the variables LDRSHP, RESPCUR,
RESPRES as in the OECD PISA dataset, in col.4 we use items (a), (k) and (1) of Q26 to construct the Leadership
indicator, in col. 5 items (b), (c), (e), (h), (j) and (m) for Operations indicator, in col.6 (d), (f), (g) and (i) for
Monitoring indicator. Competition is the number of schools in competition (no competition is the omitted dummy).
School size is the natural logarithm of the number of students in school. Private is a dummy equal to one for private
schools. Immigrant student 1st generation are students born abroad of foreign-born parents, immigrant student 2nd
generation are native-born children of foreign-born parents. Student behind is a dummy equal to 1 if the student has
repeated a grade. Dummies for urbanization are defined in Table (large city dummy is the omitted category). All
regressions include country dummies.
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A Cross country comparisons for individual questions of the
survey

In Section 4 we discussed how different areas of management are influenced by institutional
constraints and we claimed that the delay of Italy with respect to other countries is not
completely attributable to such constraints. In this Appendix we explain in more detail how
we classify both the single survey questions and the different areas of management based
on how much SPs activity is likely to be constrained by the institutional setting. The idea
is that, if the lower scores on managerial practices of Italian SPs were mainly due to its
institutional setting, then we should expect that Italy’s lowest relative scores are in those
questions and sections where constraints are more binding while, conversely, in managerial
practices where constraints are less binding, we should expect that Italian SPs scores are
more similar to that observed in other countries. In other words, if the distance from
other countries does not vary systematically with the importance of institutional constraints,
then the evidence would suggest that the lower performance of Italian SPs cannot be fully
explained by differences in institutional settings.

This classification can also be used to compare the performance of the Italian SPs with
that of other countries. We start checking if the Italian data are closer to that of Germany the
country where, according to existing evidence, both education and public sector institutional
settings are relatively more similar to the Italian one, compared to the UK or the US (Pont
et al., 2008). In general, Anglo-Saxon legal systems, based on common law, are less subject
to institutional constraints and bureaucratic procedures, while our two remaining countries
have more complex institutional settings. Existing evidence indicates a lack of autonomy
of Canadian SPs during the process of personnel selection, while Swedish SPs seem able to
affect more significantly the selection of the teaching staff. Overall, the reality experienced
by Swedish SPs seems closer to the one of the Anglo-Saxons, in contrast to Canada where
the institutional system has characteristics more similar to those of Germany and Italy.

Second, we focus on the different areas of management. In most countries schools are
dominated by the public sector, with a strong union representation, and tend to be particu-
larly poor in certain areas of human resource management such as promoting and rewarding
high performing and/or firing badly performing teachers (Bloom et al., 2012; Pont et al.,
2008). In fact, we expect People being the area of management where institutional factors
are more binding in some countries than others. Therefore, if the presence of constraints
were the main explanation for the Italian gap in managerial practices, People should be
the area showing the largest gap between Italy and the other countries, particularly the
Anglo-Saxon ones. On the other hand, areas as Monitoring and Targets, that capture other
aspects of managerial ability, as the capacity of identifying and communicating targets, or
monitoring performance and reviewing results, should be less subject to such institutional
constraints.

Third, we focus on the single questions results. In particular, for each question of our
survey, Table A1l shows the index numbers using Italy as reference (Italy = 100). All values
are then easily interpretable in terms of percentage deviations. That is, for the first question
on Leadership vision a value of 130 for Canada, implies that Canadian SPs managerial
practices obtain a score 30% higher than the Italian SPs. First of all, this Table always
shows values higher than 100. Thus, a first clear evidence is that, compared to the other five
countries analyzed here, the Italian SPs managerial practices always obtain lower scores. In
the last column of the Table we also classify each question on a scale from 1 (low constraints)
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to 3 (highest institutional constraints).’

In detail, numbers indicate that the distance reported by Italian SPs in the incentives
(People) section is smaller than that found the other areas of management. Remember that
People is the managerial area where institutional constraints are more binding and where
the score is lower in all countries. Conversely, Target is the area where Italian performance
is relatively worse while institutional constraints are not significantly binding. In this case,
our index numbers vary from a minimum of 140 (compared to Germany) to 167 (UK).
In general, the analysis of the scores of the different sections does not seem to show any
systematic relationship between the importance of institutional constraints and the relative
performance of Italy.?> When we focus on single questions scores we confirm the previous
analysis and find additional interesting evidence. For example, in question 18 on ”Rewarding
High Performers” (People), which mainly concerns on how SPs identify and promote more
talented teachers and where institutional constraints are considered more stringent, index
numbers show that the Italian SPs’ scores are much lower than in Germany (almost 44%),
while they are 81% lower than in UK schools. In turn, in question 17 on Clarity and
Comparability of Targets, an area in which the institutional constraints are very low, if not
absent, Italian SPs are equally distant from SPs in other countries, with a gap in scores that
varies from about 40% (Germany, Sweden and the US) to about 60% (the UK).

As a final check, we use our classification of institutional constraint to calculate the
correlation between the former and the index numbers reported in Table Al. Indeed, if the
differences between Italy and the other countries were mainly due to institutional constraints
we should find a positive correlation. Conversely, consistently with what we have seen before,
we find a negative correlation (-0.22): as the institutional constraints become more binding,
the distance of Italy from the other countries appears to be lower rather than higher. In
other words, a greater freedom of action in favor of the SPs is related to a lower relative
quality of the management, and this negative correlation is even stronger for Italian SPs
when compared with those of other countries with similar institutional setting (-0.41 and
-0.25 with Canada and Germany respectively).’® Also in this case, if the key determinant of
the performance of SPs was the Italian institutional framework we would expect the opposite
result.

In sum, this evidence shows that institutional constraints cannot fully explain the ob-
served cross countries heterogeneity in managerial SPs activities and the low scores of Italian
SPs. Indeed, even when answering to questions where institutional constraints are hardly
binding, the distance of the Italian results from those reported by other countries SPs re-
mains significant.

541t is fair to say that this classification process involves an unavoidable degree of arbitrariness. It is based,
however, on the experience accumulated during the data collection phase, in which we discussed with the
SPs for a total of about 600 hours.

55n order to control for the goodness of our classification, we have also selected our Italian sample and we
have calculated the (within country) standard deviation for each of our 23 questions. In this case, we expect
that when institutional constraints are more stringent there is also less variability of performance across the
Italian SPs. Our data confirm this hypothesis: they indicate a smaller heterogeneity (standard deviation
equal to 0.49) for the section People, for Targets the standard deviation is equal to 0.54, while it has the
highest variability for the Operations and Monitoring sections (about 0.68).

56The value of the correlation coefficient is reduced but remains negative even when we compare Italy than
in countries where institutional constraints are less stringent (Sweden, United Kingdom and United States).
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B Selection of the Sample and Attrition

The original universe of Italian secondary schools comprises 5,125 schools. From the universe,
we extracted a 16.5% random sample of schools (848) that is representative of the population
of upper secondary schools, and it is stratified by macro area (North-west, North-east,
Center, South) and type of school (Lyceum, Vocational and Technical). From this sample,
we dropped about 20% of schools that were not eligible to participate in the survey for
different reasons, the two most important being the SP was too recently appointed (less
than 1 year) and the number of students was below the 50 students threshold used in the
WMS. The remaining sample of eligible schools comprises 56.6% of schools interviewed,
28.7% of schools contacted that did not refuse to participate in the survey but that could
not be interviewed because the survey ended before these SPs could be recalled, and 14.7%
of schools that explicitly refused to grant the interview. The main reasons for refusals being
that SPs were time constrained and their skepticism about this type of surveys.

Unfortunately, available data for the sample of SPs that refused the interview is limited
to very few basic variables: ownership (private vs public), type of school, and location. In
order to address the possibility of non-random attrition in survey data, we decided to recall
the SPs that refused in the first place. For a subsample of 41 (out of 94) SPs we were able
to obtain additional information on relevant demographic and school characteristics and
we compared this subsample of refusals with the sample of SPs that granted the interview.
Demographic characteristics are very similar, the average age of SPs of the those interviewed
is about 58.6 years, against about 57.9 for those that refused to grant the interview; we found
a small difference in terms of tenure, 6.5 years for the sample of interviewed against 7.2 for
those that refused, suggesting that recently appointed SPs are more keen to this type of
surveys.

Observable school characteristics are also quite similar across the two samples: the aver-
age number of students is 618 for participants in the survey and 525 for refusals. The latter
are more concentrated in private schools and in the Southern regions of Italy, with about
46% of the overall number of refusals (against 38% for participants). Finally, the distribution
of school type on the basis of the curriculum offered shows that most of the refusals are in
the Lyceums (about 42%) and in Technical schools (37%), while the corresponding numbers
for the sample of those that participate in the survey are 37% and 20% respectively.
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Table Al: Index Numbers and Institutional Constraints

Canada Germany Sweden UK UsS Constraint

1 Leadership vision 129.72 112.02 103.81  126.23 118.54 1
2 Standardisation of Instructional Processes 131.48 125.56 107.22  127.38 130.44 2
3 Personalization of Instruction and Learning 146.19 121.93 166.00 132.75 133.81 2
4 Data-Driven Planning and Student Transitions 138.20 115.29 124.79  150.45 131.37 1
5  Adopting Educational Best Practices 154.66 141.61 133.62  148.49 147.80 1
6  Continuous Improvement 135.44 130.07 142.97 14596 132.96 1
7  Performance Tracking 140.62 122.73 154.28  144.74 139.43 1
8  Performance Review 137.40 122.83 141.48 145.12 136.31 1
9  Performance Dialogue 150.44 139.86 164.88  156.66 143.97 1
10 Consequence Management 118.48 115.58 120.40  127.05 121.08 2
11  Target Balance 159.73 134.16 160.73  160.24 144.55 2
12 Target Inter-Connection 186.79 150.50 191.57  194.71 164.99 1
13 Time Horizon of Targets 157.41 140.01 132.33 161.58 146.32 1
14  Target Stretch 153.69 134.35 141.45  158.68 143.08 1
15 Clearly Defined Accountability for School Leaders 140.88 136.05 146.53  151.11 148.34 2
16  Clearly Defined Leadership and Teacher Roles 136.82 124.88 135.54  152.50 128.77 2
17 Clarity and Comparability of Targets 150.68 145.06 144.76  163.20 142.25 1
18 Rewarding High Performers 155.67 143.78 155.65 181.78 169.14 3
19  Removing Poor Performers 105.39 130.44 174.87 136.37 118.63 3
20 Promoting High Performers 109.01 111.52 132.52  142.54 140.34 3
21  Managing Talent 145.39 111.65 112,77  174.21 139.46 3
22 Retaining talent 138.26 131.90 122.16  140.51 128.84 3
23 Creating a Distinctive Employee Value Proposition  105.34 108.03 125.36  125.35 113.02 2

Leadership 135.23 123.10 126.39  141.57 130.47

Operations 142.48 125.72 133.25 139.74 135.63

Monitoring 136.10 125.83 144.26  143.54 134.51

Targets 161.34 140.60 153.56  167.28 148.02

People 126.40 122.81 136.02  149.04 134.28

Management 139.80 127.36 139.30 147.26 136.32

Notes: Each value in the Table is equal to (value country/value Italy)*100. Management is the average score calculated using all questions, Leadership is the average for
questions 1, 15 and 16; Operations is the average for questions 2 to 5, Monitoring is the average for questions 6 to 10; Targets is the average for questions 11 to 14 and 17,
People is the average for questions 18 to 23. See Notes to Table A2 for more details concerning the sections and questions of the survey.



Table A2: Questions of the World Management Survey

Section: Definition

Questions

Leadership: ”Leadership vision”

Leadership: ”Clearly defined accountability for leaders”

Leadership: ”Clearly def. leadership and teacher roles”

)

Operations: ”Standardisation of instructional processes’

Q1. A) What is the schools vision for the
next five years? Do teachers/ staff know
and understand the vision? B) Who does
your school consider to be your key stake-
holders? How is this vision communicated
to the overall school community? C) Who
is involved in setting this vision/ strategy?
When there is disagreement, how does the
school leader build alignment?

Q15. A) Who is accountable for deliver-
ing on school targets? B) How are indi-
vidual school leaders held responsible for
the delivery of targets? Does this apply to
equity and cost targets as well as quality
targets? C) What authority do you have
to impact factors that would allow them
to meet those targets (e.g. budgetary au-
thority, hiring and firing)? Is this suffi-
cient?

Q16. A) How are the roles and responsi-
bilities of the school leader defined? How
are they linked to student outcomes/ per-
formance? B) How are leadership re-
sponsibilities distributed across individ-
uals and teams within the school? C)
How are the roles and responsibilities of
the teachers defined? How clearly are re-
quired teaching competences defined and
communicated? D) How are these linked
to student outcomes,/ performance?

Q2. A) How structured or standardized
are the instructional planning processes
across the school? B) What tools and
resources are provided to teachers (e.g.
standards-based lesson plans and text-
books) to ensure consistent level of quality
in delivery across classrooms? C) What
are the expectations for the use of these
resources and techniques? D) How does
the school leader monitor and ensure con-
sistency in quality across classrooms?
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Continuation of Table A2

Operations: ”Personalization of Instruction and Learning”

)

Operations: ”Data-Driven Planning and Student Transitions’

Operations: ” Adopting Educational Best Practices”

Monitoring: ”Continuous Improvement”

Q3. A) How much does the school
attempt to identify individual student
needs? B) How are these needs accommo-
dated for within the classroom? How do
you as a school leader ensure that teach-
ers are effective in personalising instruc-
tion in each classroom across the school?
C) What about students, how does the
school ensure they are engaged in their
own learning? How are parents incorpo-
rated in this process?

Q4. A) Is data used to inform planning
and strategies? If so how is it used es-
pecially in regards to student transitions
through grades/ levels? B) What drove
the move towards more data-driven plan-
ning/ tracking?

Q5. A) How does the school encour-
age incorporating new teaching practices
into the classroom? B) How are these
learning or new teaching practices shared
across teachers? ~ What about across
grades or subjects? How does sharing
happen across schools (community, state-
wide etc), if at all? C) How does the
school ensure that teachers are utilising
these new practices in the classroom?
How often does this happen?

Q6. A) When problems (e.g. within
school/ teaching tactics/ etc.) do oc-
cur, how do they typically get exposed
and fixed? B) Can you talk me through
the process for a recent problem that you
faced? C) Who within the school gets in-
volved in changing or improving process?
How do the different staff groups get in-
volved in this? D) Does the staff ever sug-
gest process improvements?
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Continuation of Table A2

Monitoring: ”Performance Tracking”

Monitoring: ”Performance Review”

Monitoring: ”Performance Dialogue”

Monitoring: ” Consequence Management”

Targets: ”Target Balance”

Q7. A) What kind of main indicators
do you use to track school performance?
What sources of information are used to
inform this tracking? B) How frequently
are these measured? Who gets to see this
performance data? C) If T were to walk
through your school, how could I tell how
it was doing against these main indica-
tors?

Q8. A) How often do you review (school)
performance —formally or informally—
with teachers and staff? B) Could you
walk me through the steps you go through
in a process review? C) Who is involved
in these meetings? Who gets to see the
results of this review? D) What sort
of follow-up plan would you leave these
meetings with? Is there an individual per-
formance plan?

Q9. A) How are these review meetings
structured? B) Do you generally feel that
you do have enough data for a fact-based
review? C) What type of feedback occurs
during these meetings?

Q10. A) Lets say youve agreed to a follow-
up plan at one of your meetings, what
would happen if the plan was not enacted?
B) How long does it typically go between
when a problem is identified to when it is
solved? Can you give me a recent exam-
ple? C) How do you deal with repeated
failures in a specific department or area of
process?

Q11. A) What types of targets are set for
the school to improve student outcomes?
Which staff levels are held accountable to
achieve these stated goals? B) How much
are these targets determined by external
factors? Can you tell me about goals that
are not externally set for the school (e.g.
by the government or regulators)?
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Continuation of Table A2

Targets: ” Target Inter-Connection”

”

Targets: ”Time Horizon of Targets

Targets: ” Target Stretch”

Targets: ”Clarity and Comparability of Targets”

People: "Rewarding High Performers”

Q12. A) How are these goals cascaded
down to the different staff groups or to in-
dividual staff members? B) How are your
targets linked to the overall school-system
performance and its goals?

Q13. A) What kind of time scale are you
looking at with your targets? B) Which
goals receive the most emphasis? C) Are
the long-term and short-term goals set in-
dependently? D) Could you meet all your
short-run goals but miss your long-run
goals?

Q14. A) How tough are your targets?
How pushed are you by the targets? B)
On average, how often would you say that
you and your school meet its targets?
How are your targets benchmarked? C)
Do you feel that on targets all depart-
ments,/ areas receive the same degree of
difficulty? Do some departments/ areas
get easier targets?

Q.17 A) If T asked one of your staff
members directly about individual tar-
gets, what would they tell me? B) Does
anyone complain that the targets are too
complex? Could every staff member em-
ployed by the school tell me what they
are responsible for and how it will be as-
sessed? C) How do people know about
their own performance compared to other
peoples performance?

Q18. A) How does your evaluation system
work? What proportion of your employ-
ees’ pay is related to the results of this
review? B) Are there any non-financial
or financial bonuses/ rewards for the best
performers across all staff groups? How
does the bonus system work (for staff and
teachers)? C) How does your reward sys-
tem compare to that of other schools?
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Continuation of Table A2

People: ”Removing Poor Performers”

)

People: ”Promoting High Performers’

People: "Managing Talent”

People: "Retaining Talent”

People: ”Creating a Distinctive Employee Value Proposition”

Q19. A) If you had a teacher who was
struggling or who could not do his/ her
job, what would you do? Can you give me
a recent example? B) How long is under-
performance tolerated? How difficult is
it to terminate a teacher? C) Do you find
staff members/ teachers who lead a sort of
charmed life? Do some individuals always
just manage to avoid being fired?

Q20. A) Can you tell me about your ca-
reer progression/ promotion system? B)
How do you identify and develop your
star performers? C) What types of pro-
fessional development opportunities are
provided? How are these opportunities
personalised to meet individual teacher
needs? D) How do you make decisions
about promotion/ progression and ad-
ditional opportunities within the school,
such as performance, tenure, other? Are
better performers likely to be promoted
faster, or are promotions given on the ba-
sis of tenure/ seniority?

Q21. A) How do school leaders show that
attracting talented individuals and devel-
oping their skills is a top priority? B) How
do you ensure you have enough teachers
of the right type in the school? C) Where
do you seek out and source teachers? D)
What hiring criteria do you use?

Q22. A) If you had a top performing
teacher who wanted to leave, what would
the school do? B) Could you give me an
example of a star performer being per-
suaded to stay after wanting to leave?
C) Could you give me an example of a
star performer who left the school with-
out anyone trying to keep him?

Q23. A) What makes it distinctive to
teach at your school, as opposed to other
similar schools? If you were to ask the last
three candidates would they agree? Why?
B) How do you monitor how effectively
you communicate your value proposition
and the following recruitment process?

59



