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Achievement: Evidence from Upper Secondary Schoolsin Italy

Decembef012

Abstract

We use a reform that was recently implemented aty Ito investigate the effects on
academic achievement of more stringent requirementthe admission to the next grade
at upper secondary school. We study how such sffaet mediated by changes in family
and school inputs, and in the student commitmeredon all school subjects including
those usually considered as marginal componentghef curriculum. Geographical
discontinuities in the implementation of the refoaftow us to set out the comparison of
similar students undergoing alternative progressubes, and to shed light on whether, and
to what extent, the reform has worked as a toanfarove short-term achievement gains.
We document differential effects across currictitacks, picturing at best - depending of
the data employed - a marginal improvement foresttglin academic schools. We instead
find sharp negative effects of the reform in techhiand vocational schools, where the
students enrolled come from less privileged baakgis. These findings are accompanied
by a substantial increase in the number of actiwitbut of the normal school hours in
technical and vocational schools, but not in acadesuhools. Also, we find that the
reform has left unchanged the various family inghtt we consider, and that parents did
not provide extra economic support to studentsnfacn increased threat of grade
retention. However, in contrast with the documerg#dcts on achievement, we find that
schools reacted to the additional administrativedléns and costs imposed by the reform
by admitting more students to the next grade. Wie tonclude that the reform has had a
negative effect on motivation and engagement of st struggling students, thus
exacerbating existing inequalities.
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1. Introduction

Increasing concerns about the quality of educatioBurope and the United States have
lead in the recent years to the implementationcobantability policies designed to hold
administrators, teachers and students responsibléhé level of academic achievement.
This strategy reflects the belief that the pronmo$eewards or the threat of sanctions is
needed to ensure change, setting clear standadd®als to promote educational change
(Hamilton, 2003). This paper assesses the effews® of a remedial education reform that
was recently introduced in Italian upper secondsofyools with the aim of improving
student achievement. The intervention consider@deshwith accountability policies the
central assumption that sanctions may be an efeetiiol to enhance performance.
Starting from the school year 2007/08, studentspper secondary schools of the country
who don’'t meet predefined performance levels mtiehd remedial summer courses, and
their progression to next grade is conditional @sging a remedial exam before the
beginning of the new year. Remedial education assuen more important role in the
formative plan, and is made compulsory during tihosl year for low performing
students. This new progression rule replaced thesgdtem, in which students who were
not retained could be admitted to the next gradé ducational debts’ in one or more
subjects to be cleared with no clear deadline. Atiog to this rule, the practice of social
promotion was effectively at work.

The policy question addressed in this paper is kdremandating remedial summer
courses for those deemed in need of such coursdsteating students after the summer
before admitting them to the next grade, makesffardnce. In particular, we study the
short-term effects on student achievement, and $iosh effects are mediated by changes
in school and family inputs that are indirectly sad by the intervention. Our empirical
strategy exploits the quasi experimental variatithat results fromgeographical
discontinuityin the implementation of the reform. Unlike thetref the country, schools
located in a well-defined area of Northern Italye tprovince of Trento, were exempted
from adopting the new progression system. We mae af this setting, and obtain
counterfactual quantities that we employ to quguthie effects of the reform.

Remedial exams were introduced in Italian schaol$923, and were abolished in upper
secondary schools during the 1990s. The policymate for their reintroduction in 2007
resulted from a combination of scientific and podt discussion on the evidence from the
first three waves of PISA of low performance ofi#ta students. Variability in test scores
across regions pictured a sharp North/South dividigh students in Northern areas,
amongst which the province of Trento, performindl\@bove the OECD averageOn top

of this geographical variability, marked differesoemerged across curricular tracks even
in high performing areas, students in vocationalosts being the most problematic. The

1 As we shall see, it was mostly this evidence thativated the discontinuity in the geographic it of
the reform, although Trento was the only autononprosince in Northern Italy not complying with thew
system.



policy implemented was therefore intended largelprovide strong incentives to students,
teachers and parents, thus reinforcing disciplive though this, academic achievement.
Advocates of the reform believed that the threagrafle retention was the most effective
device to control for low school performance. Aating to this interpretation, students
should study more intensely and, indirectly, ackigigher levels of proficiency because
individuals instinctively fair failure. From a theaical point of view, this assumption
echoes the reinforcement theory originally devetbpmy the behaviourist school of
psychology (see, for example, Staddon, 2003). Hewekie stimulus-response mechanism
alone may not be sufficient to account for all omes observed in learning situatidrBy
adopting this point of view, reform opponents rdiske concern that the threat of grade
retention might undermine effort, motivation andyagement of struggling students, thus
exacerbating existing inequalities.

As a matter of fact, the desirability of grade n¢iien policies as a method for remediating
poor performance is not uncontroversial. The reqgargh for educational accountability
has brought this policy problem back to the forefrdespite the large number of studies
that have looked into this issue, evidence fromsgaaperimental designs is relatively
scarce (notable exceptions are Jacob and Lefg¥1 and 2009). If one considers only
studies rigorously designed to control for selettimas, the available evidence fails to
demonstrate that grade retention is more benefitiah grade promotion, for both
academic and socio-emotional outcomes (see Jime280, for a comprehensive review
of empirical findings). This paper marks somethaiga departure from this literature, as
we do not seek identification of the causal effadtsetention on student outcomes. The
guasi experimental comparison of outcomes for stisdendergoing different progression
rules is revealing of the thret.

Overlaid to the dimension represented by reterplicies, another relevant stream of the
literature that we touch upon is that investigating effectiveness of remedial education.
The reform introduced clear requirements on theoasickide about the organization of
remedial courses for low achieving students, bathing the school year and in the
summer for those mandated to the remedial examyvéstigating theeduced forneffects

of the reform, we compare outcomes in areas imphdimg different progression rules
without distinguishing the relative merits of renadinstruction time vis-a-vis the
increased threat of grade retention. Disentangdlwegcausal effects of these two channels
calls for empirical evidence on remedial educatmrunderperforming students. However,
rigorous research in this direction is still scarapd points to mixed results. Lavy and

? The empirical evidence available suggests thainsitr motivation (Fortier et al., 1996; PintrichQ@B),
social origins (Shavit and Blossfeld, 1993; Breed &oldthorpe 1997; Bowles and Gintis 2002), pafent
behaviour and expectations (Englund et al., 20&8c¢chers’ expectations (Rosenthal and Jacobsor; 196
Saracho, 1991; Rubie-Davies et al., 2006), anch&at classroom assessment practices (McMillan,1200
are inputs playing a pivotal role in the learningqess, yielding heterogeneous reactions to purdshm
practices.

* To the best of our knowledge, the closest in spiribur paper is the work by Belot and Vandenberghe
(2011), who study the effects of the threat of graetention introduced by a reform implementedther
French speaking community in Belgium finding noeets on achievement gains.



Schlosser (2005) quantify the effects of a remeadiarvention for high school students in
Israel, finding a significant increase in the sdhm@an matriculation rate. Calcagno and
Long (2008) look at the impact of post-secondampeaeiation programmes in Florida,
finding that mathematics and reading courses haxedbenefits on college performance.
Battistin and Meroni (2012) investigate the shertrt effects for low achieving students in
Italian lower secondary schools, and document pesiesults for mathematics but not for
reading.

Our analysis adds to the empirical findings docue@nn economics, sociology and
psychology on the interplay between incentives dad®y students and academic
achievement. Effort, total time devoted to studg angagement at school were found to
be important determinants of student learning ($&egexample, the review by Bishop,
2004). Students choose which subject to focus oah,decide how much effort to put into
each task. Depending on the incentives facing sitsgdeone may expect sizeable
differences in decisions about effort. The avadakimpirical evidence suggests that
determinants of effort may vary a great deal acsad®ol tracks. For example, Carbonaro
(2005) finds that students in higher curriculacksexert substantially more effort than do
students in lower tracks. This, of course, may $ymgflect differences in effort explained
by sorting of students into tracks. However, githa very rich set of background and
school characteristics controlled for in the analy€arbonaro (2005) claims that the
differences documented are suggestive of trackifspetfects on effort. This evidence is
reinforced if one considers the work by Hastingsal. (2012), who provide quasi-
experimental evidence that school choice has sieesdfects on motivation and academic
performance for low income and minority studentsislwell documented that setting
higher standards in schools may induce heterogesnefiacts on effort, having adverse
consequences on students for whom standards maoumndbeheir reach. For example,
Betts and Grogger (2003) find that high standaselsignificantly larger returns on test
scores at the top end of the ability distributidhis result may be mediated by differential
effects on effort, as students at the bottom enti@tistribution may perceive themselves
as losing ground and give (p.

Gender differences in decisions about effort anelavant dimension to consider. The
attitude of female students is more supportivecafdamic learning than that of their male
peers (see, for example, Carbonaro, 2005). Thidiesmghat there might be positive
externalities in classes or schools with higheceetage of females. Lavy and Schlosser
(2011) study the effects of classroom gender coitippson academic achievement,
finding that both male and female students tengpddorm better in classes presenting
higher percentages of females. They find heterageneeffects depending on the
socioeconomic background of students, with largégces for the most disadvantaged
groups. In documenting the channels for the exegtesf such gender peer effects, Lavy
and Schlosser (2011) find that having more femldets in the class has positive effects

* For example, Betts and Grogger (2003) documengrdifttial effects of setting high standards by efhyi
with lower returns on achievement for blacks. Tikiconsistent with findings by Carbonaro (2005),0wh
documents, ceteris paribus, lower effort from blattidents.



on the learning climate and inter-student relatps, thus leading to a more efficient use
of instructional time. This should affect positiyaion-cognitive factors like motivation
and concentration and thus, indirectly, learning.

The above findings suggest that a sensible statifin to consider for the empirical
analysis is by gender and curricular track. Thiwhst we will do in documenting the main
results. Technical and vocational schools in Italg characterised by a much lower
proportion of female students in the class whenpamed to academic schools. It is well
documented in the literature that not only studgreidorm better if their peers are high
achievers, but peers can also act as a bufferdiynhesing deviant behaviour. Thus, it is
interesting to investigate how the increased thodasanctions induced by the reform
interacts with gender, and with differences in kb&ning climate. The stratification by
gender is also motivated by studies that have deated gender differential in skills that
may depend on the mode of assessment.

Our empirical analysis is conducted using surveyd administrative data from
complementary sources of information that we wéale g0 obtain for the purpose of this
study. Test scores and socio-economic indicatomsecmom a small scale survey that was
commissioned purposively for the evaluation of te®rm in selected schools either side
of the administrative border of the province of Atee This information is complemented
with data from the PISA 2006 and 2009 surveys,h&y trefer to pre and post-policy
periods. We were able to obtain from the MinisthyEducation area identifiers for where
the schools are located, not available in the pulie files, so to reproduce fairly closely
the same evaluation design considered for the ruaahysis. Finally, we use time series
data coming from administrative information relehd®y the Ministry of Education on
retention rates for all schools in the areas camsidi for the evaluation.

The main findings of this paper can be summarizedcdlows. First, we find sharp
differences depending on the type of school comsijeand thus on the socio economic
background of students. Consistently across dateces, we document negative effects of
the reform on academic achievement in technicalvarational schools. As for academic
schools, in the main analysis we find no statifijfcaignificant effect, which becomes
positive and significant in some dimensions of @y once we employ PISA data as a
sensitivity check. Because of the importance otrithistional effects, we go beyond
averages and assess how the intervention considéfiemds achievement across quantiles
of the test score distributions. We find that mothhe variability in the effect is captured
through the stratification by curricular track, addcument much lower within track
differences across students. Most interestinglyfing more pronounced negative effects

® For example, Machin and McNally (2005) find lovahievement of female students resulting from the
introduction of the National Curriculum in the Uit Kingdom, that set out the standards that shbald
achieved at different stages of the education seguand, amongst other things, assigned more iapeat

to continuous assessment by teachers. Gipps anghMt994) report evidence that females do lessiwel
timed examinations because of higher levels of etgxiPowney (1996) reviews a number of studies
documenting that the mode of assessment is a fasfgaining the differential performance of maledan
female students. Pekkarinen (2012) provides eviglehat the structure of the educational systemctsfe
male and female students differently, in particwéth reference to tracking in secondary schools.



for females in technical and vocational tracks, sghthe proportion of male students is
higher. The results are robust to sensitivity cletiat we perform on the functional form
adopted, as well as the source of identifying \mlity employed. Thus, consistently with
the findings in Betts and Grogger (2003), our ficsntribution is to show that higher
standards coming with the threat of sanctions dauti considerably to create inequality
in the distribution of educational achievementuthésg in both winners and losers.
Second, we use PISA data to investigate the eftddtse intervention on key inputs of the
education production function, providing importansights on the possible mediating
factors driving the results documented above. We fio significant effects of the reform
on household spending for education, the bulk atlh given the public school system in
Italy - consists in fees paid to individual teachér the school or to other teachers for
tutoring. According to our findings, householtseris paribuglid not react to the reform
by providing extra support to students facing ammaase in the threat of grade retention. In
contrast, we find that the amount of extra timensjiy/ students learning subjects outside
of normal school hours increased after the ref@incourse this effect could be explained
as a mechanical consequence of the interventieif,itseing the provision of remedial
classes for low achieving students compulsory @nsthool side. However, our results
show that much of the action took place in tecHnarad vocational schools, while in
academic schools the provision of remedial clagsesaffected by the reform. From this
evidence we conclude that the reform lowered tlaéety” of the most struggling students,
imposing substantial extra work loads only for #ofom Ilow socio-economic
backgrounds.

Third, we document the effects on the promotion tdntion rates for the two groups of
schools considered during the first three schoargydollowing the reform. We compare
the status of students in June of each year irsa#ected by the reform (i.e. “admitted to
the next grade”, “retained” or “mandated to summeurses and the remedial exam in
September”) to the status of students in areasatbaise as controls (i.e. “admitted to the
next grade”, “retained” or “admitted to the nexade with ‘educational debts™). Despite
the effects on achievement documented above, wiethiat the reform sensibly increased
the percentage of students in technical and vatatischools admitted to the next grade in
June of each year. The same conclusion holds ftesic schools, although the results
documented are only marginally significant. On tbeatrary, we find - consistently across
curricular tracks - no effect on retention rategume, thus concluding that schools reacted
to the reform by admitting to the next grade stuslevho, before, would have been given
an ‘educational debt’. Since the mandatory orgaimisaof remedial summer classes for
low achieving students impacts importantly on st¢hmalgets, we interpret this result as
adaptive behaviour that resulted in less stringel®s to pass students to the next grade.
Thus we conclude that the effects documented orewament are driven by important
changes in school inputs. Our findings highligte timportance of providing schools with
sufficient resources to support general reformghef school system that are aimed at
enhancing the competences of students. The relewarthis problem for policy making is



particularly important for students and areas fgaimarked socio-economic deprivation,
and thus being at risk of lagging behind in th@velopment.

Finally, we perform back of the envelope calculasgido infer the long term effects of the
reform on graduation rates at upper secondary $choathis end, we exploit a different

education reform that took place in the countryirtyithe 1990s and, curiously enough,
represents the mirror image of the interventionsatered in this paper. The reform was
rolled out starting from the school year 1994/9Bd antroduced the practice of the
‘educational debt’ by abolishing the same remedidm in September that was again
introduced in 2007/08. We use data from the Bankay Household Survey on Income

and Wealth to set out the comparison of cohortmdividuals aged 14 during the 1990s,
14 being the normal age for completing compulsahosling at the time. Bearing in mind

some important differences between the two refdims we discuss in what follows, the

cohort study that we set out points to no effedtshe threat of grade retention on
attainment of the upper secondary school dipldma.

The remainder of the paper is organised as folldwe. main features of the policy under
evaluation are discussed in Section 2. Sectione3gnts the data, while the evaluation
design is illustrated in Section 4. Results ar@regal in Section 5. Conclusions and policy
implication are discussed in Section 6.

2. Background

Until the school year 2006/07, students in uppeosdary schools in Italy who were not
retained could be admitted to the next grade witlvithout an ‘educational debttébito
formativo, that is a final mark signaling the lack of prieded performance level in one or
more subjects. Such lack in achievement was givagheaend of the school year (mid-
June), and was to be cleared in the following yeatis no cleardeadline. The system at
work de factoresulted in the practice of social promotion. €#i figures provided by the
Italian Ministry of Education show that about 42rqgent of students enrolled at high
school in the country were given at least one ettutal debt, with just one out of four
students recovering it by the end of the followyegr.

Table 1 presents descriptive statistics for theathear 2006/07 derived by the Ministry
of Education, using all upper secondary schoolgdhm areas considered for the main
analysis. Separately for academic and technicatimtal schools, reported are the
percentage of students retained, the percentagéudénts with at least one educational
debt and the end of the school year, and a breakadwebts assigned by subject. Results

® A similar result is found by Belot and Vandenberg2011). Differently from the most recent counter-
reformation, remedial courses for low achievingdstuts were not mandatorily included in the school
formative plan during the 1990s. It thus followsitthhe cohort study that we set out reveals thg-term
effects of ‘educational debts’ vis-a-vis the in@ea risk of grade retention represented by the deahexam

in September. We could in principle consider othariables that refer to labour market outcomes late
life, as well as university participation and attaent. We however show that the cohorts of studsfifested

by the 1994/95 reform were also affected by antaddil reform of the university system in the edG00s,
thus making it difficult to disentangle the effedfsthe various interventions on outcomes suchrigeusity
degree and wages.



are presented by gender, as this dimension wilverparticularly important in our
empirical analysis. Numbers reported refer to tret two upper secondary school grades,
as these define the relevant age band for students sample.

Table 1.Descriptive statistics on performance of studeotgte school year 2006/07 (pre-
policy).

Gradel Grade?2
Males Females Males Females

Academic Schools

% of retained students 8.9 6.4 6.8 5.4
% of students with debts 42.5 27.2 475 28.8
in ltalian 11.1 12.4 8.3 8.5
in Mathematics 62.0 58.1 43.5 47.2
in Foreign Languages 32.9 41.6 24.0 41.2

Technical and Vocational Schools

% of retained students 16.2 14.2 14.5 11.3
% of students with debts 40.5 32.7 42.6 35.4
in ltalian 15.4 11.1 17.3 10.1
in Mathematics 46.8 45.9 51.9 47.6
in Foreign Languages 36.2 33.1 39.1 37.7

Notes Administrative data from the Ministry of Educatidor all schools located in the areas considered.
Figures are presented by gender, curricular typad@mic vis-a-vis technical or vocational) and grad
school (only the first two upper secondary gradeseported). See Section 2 for details.

Retention rates in vocational schools are muchdrighan in academic schools, for both
males and females. Gender differences are cleandtit, females performing sensibly
better than males across schools and grades. ffaeedce across schools almost vanishes
when it comes to educational debts, gender rentathi@ most relevant dimension. Above
40 percent of males are given at least one edunadtaebt, and this figure is roughly the
same across school types. The percentage for fewile educational debts is well below
that for males, and females in vocational schomdsnaarginally worse than their peers in
academic schools. The breakdown by subject reviwls mathematics and foreign
languages are, by far, the most problematic sutj@sth no clear pattern by gender.

These numbers, which provide a representative ngicifithe situation in Italy in the early
2000s, casted doubts on the learning effectiveaeise upper secondary system, and the
need for a general reform of the school curriculaswbrought to attention. The



disappointing output documented by the first thRIS&A surveys created even more
concern in the public opinich.

A major intervention was therefore implementedtstgrfrom the school year 2007/08 to
enforce the recovery of educational debts. Theeghaee key factors that characterized
this reform (which the media called the “Fioronioren” from the name of the Minister of
Education in place). First, under the new progmssystem, which is still in operation,
students in upper secondary schools were compielleztover all educational deliisfore
the beginning of the new year (mid-September). B&cstudents with educational debts
must attend remedial courses organized by the sdhoing the summer, and take a
remedial exam in early September (the assessmeaite being decided by the school). On
failing to pass the exam, retention would be detiterl by the school council. Finally, the
reform introduced more stringent requirements @nsithool side about the organization of
summer courses. Although we were not able to acadssinistrative data on school
budgets for a large enough number of cases, itei kmown to researchers and policy
makers that the additional burdens imposed by ¢fierm were not compensated by an
adjustment of financial resources transferred ftbenMinistry of Education to the schools.
It is thus fair to conclude that schools compliedthwthe requirements of the new
progression system administrating the same finhresaurces employed in the past.
Contrary to what happened in the rest of the cquiite local government of the province
of Trento, an area of Northern Italy which enjoyame degree of autonomy in the
implementation of education policies, did not coynpith the reform. The decision was
made moving from the available evidence on theeagiment of students enrolled in local
schools. Italy is characterized by substantialaklity in PISA scores across areas, with
students in Northern regions performing well abtive national average and vocational
schools lagging markedly behind. At the time of tieéorm, PISA scores for students
living in the province of Trento were as good assthrecorded by top-ranking countries.
In light of this evidence, local policy-makers d#snil that there was no need to comply
with the national intervention. Furthermore, thepgorted the idea that remedial courses
already offered to students by schools in the prawiwere effective for the full recovery
of educational debts, and that no remedial examneasled to ensure the achievement of
academic standards.

We exploit such geographic discontinuity to invgate the short-term effects of the reform
on a variety of outcomes. The question is whetha&naating remedial summer courses for
low performing teenagers, and tight their promotiorthe exam in September, makes a

" According to PISA 2000 data, Italy ranked aboveaiSpPortugal and Greece but far behind the most
advanced countries. The average score of Italindests was 100 points lower than that of top-ramkin
Korean students (OECD 2001). The public concerrafmec widespread after the PISA 2003 results for
mathematics, when the overall performance of Itaditudents dropped below that of Spain and Portuihal

an average score of 86 points lower than that ef thinnish peers (OECD 2004). The overall pictwaes
confirmed in the PISA 2006 survey (OECD 2007).

® For example, according to PISA 2006 data the aeetast score in mathematics is 462 in Italy, an8l i0
the province of Trento. The same sharp differeremaains if test scores in reading comprehension and
scientific literacy are considered.



difference. In addition to the direct effect on i@slement, which may be mediated by the
effect on effort, there may be an indirect effetttee reform on the attitude of parents
towards the education of their children. For exampkacting to the threat of grade
retention, parents may decide to increase housepadding for fees paid to teachers for
tutoring. Similarly, there may be effects on thaaa side, as the organization of summer
courses imposed by the reform may come at some &odtthis may vary depending on
the resources available at the school. The airheohext section is to describe the data that
we employ to shed light on these aspects.

3. Data

3.1. Main sample

The data set combines school administrative daggbésontaining teachers’ marks and
information on promotion/retention) and unique dd&tam two surveys purposively
designed for this study. The first survey collegiformation on student proficiency
through the administration of a standardized assesstest to all students in our sample.
The second survey — administered to parents —atsli@formation on parental social
background such as education, job status, housebaigosition and learning resources at
home.

The assessment methodology was shaped around RISAadjusted to the specific
purpose of our study. The test was developed frabligy released items from the first
three PISA assessments available at the time himtrésearch started (2000, 2003 and
2006). The test was constructed by experts at tivesiviy of Education to guarantee
comparability of items difficulty with the PISA dea and was conducted at the beginning
of the 2008/09 school year (October/November 28(Bjudents were asked to provide
information about education and occupation of tip@irents, and life-style at home. An
additional survey was carried out on parents sdi@n the test. Respondents were asked to
provide detailed information on educational and yment background, household
composition and home learning resources.

The sampling frame for the survey was constructe@dnsidering a selected number of
towns sharing similar characteristics in terms béit demographic, economic and
occupational structure, as well as of school-réelatdrastructures (see Figure A.3 of the
Appendix). To ensure comparability, we considem@alns near the administrative border
of the province of Trento. The leading criterialdaled to guide selection were (i) the
presence of schools for each curricular track efltalian upper secondary school system:
licei (academic, or general education, tracgituti tecnici (technical track) andstituti
professionali (vocational track); (ii) population size of towand (iii) features of the

° The items were presented to students in three onefipoklets, resulting in a three-hour sessiom 28
units for reading, 20 for mathematics and 19 foersge. All students in our sample took the samis téisus
leaving us with the joint distribution of test sesrfor the three dimensions of learning considéreading,
mathematics and science). Following the OECD proeedest scores were obtained from item response
theory, and standardised using mean and standsiatide of PISA 2006 scores in the province of Teen



economic and occupational structure. A pair-wisdcinag comparison of towns was
conducted, which was further refined by controllfing geographical proximity (less than
seventy kilometers). As a result of this procedure ended up selecting three towns in the
province of Trento and their most similar countetpa@utside the administrative border.
The population of the three town considered coegroximately one third of the total
population of the province of Trento.

The target sample of students resulted from a tagesprocedure that selected schools in
the first stage, and in the second stage cohodtudents defined from the year attended at
the time of the test. We again followeame-to-onematching procedure, selecting similar
schools located in each pair of towns. The selectd schools was conducted by
controlling for observable dimensions such as schaak, school size as measured by
trends in enrollment and school resources, as aglinobservable dimensions (such as
reputation of the school) gathered from generalwkedge of the socio-economic
background in which they operate.

Across all schools, we focused on students attgntive second and the third upper
secondary grade during the school year 2008/0%, dged between 15 and 16. For each
school we randomly selected two classes in thengkgear (i.e. for the cohort of students
enrolled for the first time in school year 2007/@84d two classes in the third year (i.e. for
the cohort of students enrolled for the first timeschool year 2006/07). We did so to
ensure variability in the duration of enrollment ssthool across the different regimes
defined by the reform. The cohort dimension progtatistically not important in the
analysis, and will not be considered in what fokow

Information on student achievement was complementétl administrative data on
teachers’ marks on past years at school, as welitaghe final grade students obtained at
the state examination on completion of the lowersdary school (leaving certificate).
Qualitative data elaborated from interviews conddctith all school principals and
teachers of sampled classes completed the sourag®mnation that will be used for our
empirical exercise. The sample size of the worldatp, which in what follows we will
refer to as “Main Sample”, is reported in TableTBe number of schools involved in the
analysis is 22. The number of students is 916 &#lifside and outside the province of
Trento, respectively, evenly distributed in acadearid technical/vocational tracks.

3.2. Additional sources of information

Test scores for the main sample were collectedaiolézr/November 2008. It follows that
the identification strategy employed to measuredthects on achievement may only use
post reform data. We complemented this information wdéta for pre reform periods
coming from the PISA 2006 and 2009 surveys, and ugermation from these two waves

' We investigated the possible sorting effects degivirom the choice of curricular track at high soh
across the areas considered in our analysis. Weutech the average transition rates from lower sggon
school tolicei for the school year 2007/08 using official datanfrthe Ministry of Education. This analysis
pictures rather similar figures in the areas com®d, with transition rates ranging between 29 add
percent.
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to assess the sensitivity of our conclusions obthinom the main sample to the presence
of selection bias.

The Ministry of Education granted us access tormédion which is not available in public
use PISA files, allowing us to select (academic #&wdchnical/vocational) schools in
narrowly defined areas that match closely the ataln design described in the previous
section™! The resulting sample, which in what follows welwéfer to as “PISA Sample”,
contains test scores for studeb&fore(PISA 2006) anafter (PISA 2009) the reform roll
out. Given that the nature of the information ociibel, the set of demographics in the main
sample coincide with those available in the PISAia. Sample size for the latter dataset
is reported in Table 2.

Table 2.Sample size (students and schools).

Main Sample PISA 2006 Sample PI SA 2009 Sample
Males Females Males Females Males Females
off on off on off on off on off on off on

Academic Schools

Students 168 146 281 205 141 56 320 146 150 97 38O
Schools 5 4 5 4 14 7 14 7 15 8 15 8

Technical and Vocational Schools

Students 266 269 201 222 366 292 274 154 301 1478 186
Schools 6 7 6 7 20 15 20 15 16 9 16 9

Notes Sample size by gender, curricular type (acadessi@-vis technical or vocational) and policy statu
of the area where the school is located (on and Tiffe left hand side panel — “Main Sample” — refar the
main data collected for the analysis (see Secti@rf@ details). The remaining panels — “PISA Saspl
refer to the samples from the PISA 2006 (pre-pdlanyd 2009 (post-policy) surveys, derived as exgeldiin
Section 3.2.

Finally, we were able to gather administrative deden local government agencies and the
Ministry of Education on retention rates since #whool year 2006/07 in the areas
considered for the evaluation. We constructed kowlgnal information for thesame
schools included in the main sample, thus pictudhgnges in retention rates from before
to after the reform that come on top of school-gmeéixed effects. We will use this
information to document how schools reacted to résferm, and to relate this to the
documented effects on achievement.

M Because of the design of the PISA survey, in whégreated cross sections of schools are sampleatht
wave, we were not able to identify the same schasldn the main sample. Moreover, the finest area
identifier that we were able to gather is the pnoei where schools in the main sample are locagedtalian
province being a territory administratively simitara US county.
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4. Methods

4.1 Identification strategy

The evaluation design sets up the comparison abowts for students in upper secondary
schools in the province of Trento, to outcomesstoidents in similar schools in adjacent
areas. Theausalinterpretation crucially rests uponcateris paribuscondition about the
composition of students and inputs in the two geoofoschools. This amounts to assuming
that the outcome for students enrolled in one gradipschools can serve as an
approximation to theounterfactualoutcome for students enrolled in the other grofip o
schools.

The general problem underlying the validity of tbadition can be easily put across using
standard arguments taken from the programme evatuditerature (see, for example,
Heckman and Vytlacil, 2007). In theotential outcome$ramework interest lies in the
causal impact of a given “treatment” on an “outcbrkinterest. LetY; (¥,;) denote the

potentialoutcome that would result from the remedial exaimdp (not being) in operation.
The causal effect of the reform on school achieven then defined a¥; — ¥,. This

difference is by its very nature not observable,gaegraphical location of the school
attended reveals only one of the two potential @utes {;, for students in the province of

Trento, anadr; otherwise).
The averagepolicy impact for students facing remedial examsthieaverage treatment
effect of the reform on the treajdd defined as?
Ey, 1p[¥111] — Ey | 5[¥511],
where D denotes a dummy variable for schanitsidethe province of Trento. Similarly,
thet-th quantile treatment effect for students facimg mew progression rule is defined as:
Fyjpltl1] — Fyjp 1]

The evaluation problem consists of dealing with thiesing data problem that precludes
direct estimation o*.E-TYD| pl¥;l1] and Fy. |1D [z]1]. Data are only informative about (features

of) the distribution of¥; for D = 0 schools, and about (features of) the distributbm;
for D = 1 schools. This term refers tacaunterfactuakituation which is not observable in

the data, requiring as it does knowledge of whataerage achievement would have been
in schools outside the province of Trento, hadrédierm not been implemented.

The key econometric difficulty results from the a@mdom selection of students into
schools. Under the assumption that conditioningaoravailable set of covariates X pre-
determined with respect to the implementation & tkform removes all systematic
differential selection, one could retrieve the deufactual term of interest. The extent to
which this assumption undermines the assessmethieatausal relationship addressed in
this paper needs to be carefully discussed in liflthe information available in the data.

2 The notationk, ; [4b] and E, ;[a]b] indicates the conditional expectation and distithy respectively,
of the random variabld giveng = b.
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To reduce the degree of compositional differencssvéen school inside and outside the
Trento province, a matched pilot/control design $ohools involved in the analysis was
implemented. We then limited our analysis to stisl@mthese two groups of schools, thus
controlling for the extent of heterogeneity acregglents on the one hand, but admittedly
paying in terms oéxternal validityof our results on the other. Theernal validity of the
design is strengthened by its similarity withregression discontinuitystrategy, the
discontinuity holding with respect to the admirasitre border of the province of Trento.

4.2 Estimation

Estimation using the “Main Sample” will assume tighout that, netting off the effect of
observable variables, the comparison of studentslled in schools either side of the
administrative border identifies the causal efigcthe reform on the outcome of interest.
We report values of the average return obtainem tiee followingparametricregression:

vi =By + Pid; + Fox; + &, 1)
which is estimated separately for the various gsoapnsidered (gender and curricular
track). Results from this specification will be oefed in Table 5.

We considered semi-parametric alternatives to gpecification, which we used to check
the sensitivity of our conclusions to the estimatimethod employed. First, the average
effect of interest was estimated througimatching estimatgrcontrasting outcomes across
pairs of similar students in schools undergoindedént progression rules. Matching was
implemented using thgropensity scorewhich was obtained from a parametric regression
of the “treatment” status on the observables thiitlve described in the next section.
Estimates of the propensity score are reportedlimnens (5) and (10) of Table 3. Second,
we employed the same propensity score to estirhataverage effect throughageighting
estimator(see, for example, Imbens, 2004). Perhaps notisungly given the evaluation
design adopted, the two groups of students coettasere characterized by substantially
identical distributions of the rich set of obseneasbcontrolled for, thus ruling out any type
of common support problem in the data. We howeweck the robustness of our results
dropping from the sample observations that wereeex with respect to the propensity
score metric. The various sensitivity checks cosrgd yielded results equivalent to those
obtained from the estimation of the parametric eésgion in (1), both in terms of point
estimates and statistical significance. Becaughisfwe decided to report only parametric
estimates while presenting the results in the Walg sections. Estimation results obtained
using the weighting procedure described in Imb&®94) are presented in Table A.1 of
the Appendix.

In estimating quantile treatment effects from tiMain Sample”, we decided to fit the
standard quantile regression counterpart of equdfip The results from this analysis will
be presented in Figure 1. We checked the sengitoit our findings to alternative
estimation methods employed in the programme etialuditerature (see, for example,
Firpo, 2010), but the results proved very similarthose presented in the main text (see
Figure A.1 of the Appendix).
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Figure 1.Quantile treatment effects for achievement (Maima).
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Notes Reported are estimates of quantile regressionsrfading, mathematical and scientific literacy.
Results were obtained from separate regressiomebger and curricular type (academic vis-a-vis rieai

or vocational). All regressions control for variablin Table 3, as explained in Section 4. Bootsttapdard
errors based on 200 replications and clusterechatctass level are used to compute 95% confidence
intervals.

14



The analysis carried out for the “PISA Sample” nskee of repeated cross sections of
students from the 2006 and 2009 survey waves. Wgemented a difference in
differences strategy and, separately by gender aamdcular track, we estimated the
average effect of the reform from the following neggion:

Yie = @ T @qd; + @gp, +agdip, T agx; +8,, 2)
wherep, is a dummy for observations coming from the pe$bomm survey round. The

socio-economic demographics controlled for in thalgsis coincide with those considered
in equation (1). As before, semi-parametric altewea to (2) were considered as a
sensitivity check (Abadie, 2005), which yieldedamhationally equivalent results and are
not reported in the main text. The average efféthe policy, a,, and the extent of pre-

policy differences across areas,;, are the parameters of interest in (2). The former
parameter is compared £ estimated from equation (1). The latter params¢eves as a

over-identification test for the validity of the mdusions drawn from the “Main Sample”:
should the evaluation design be properly conduateddifference in test scores across
areas in 2006 must be detected, after having neffaéte effect of the observables X. The
results from this analysis are presented in Tal@dadbTable 7.
Finally, administrative data for schools were usedun the following regression:

Yije = Yo TWHP: T ¥ d,p, + ¥ T a; +v, (3)

which models the outcome change (e.g. retentia@syatt grade for schooli from before
to after the implementation of the reform, coninglfor both school §;) and grade}g,.)

fixed effects. We will consider the results frone thpecification to look into the effects of
the reform on school inputs, using micro data at $bhool level from the Ministry of
Education. The results will be reported in Table 8.

Throughout the analysis, we will compute standardorse which are robust to
heteroskedasticity and are clustered at the ofa®d.IWhen using PISA and administrative
data, the cluster unit that we consider is the scho

5. Results

5.1  Descriptive statistics

Table 3 provides a picture of the degree of homeigerior students in the two groups of
schools along the key dimensions relevant for tieyais. Data from the “Main Sample”
are considered for the following covariates:s{i)dent demographidgiender, age, dummy
for foreign students, dummy for cohabitation witlethrer and father, proximity to school)
(i) socio-economic background of the houselftdther’'s age and education, mother’s age
and education, dummy for housewife mothers, dumonyuhemployed mother or father),
(i) household wealth and social-stafoscupational stratification scores, material
deprivation index}?

13 The socio-economic status is measured using #ianltaccupational stratification scale to proxy iabc
standing of different jobs (De Lillo and Schizz¢oot1985). The life style deprivation index (Whektnal,
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Means and standard deviations of these variabtesegorted, stratifying observations by
curricular track and policy status. To test for tradidity of our evaluation design, we
estimated thepropensity scordrom a regression of the dummy for being a student
schools outside the province of Trento on the dates considered. Results from this
regression are reported in columns (5) and (1@heftable, for academic and vocational
tracks, respectively. Overall, the distributiondg#fmographics is balanced across the two
groups of areas, although some departure from #reergl pattern emerges for the
education level of mothers. Regardless of the incxsidered, the difference in socio-
economic backgrounds between students enrolled erhnical/vocational vis-a-vis
academic schools is worth noting.

The bottom panel of the table reports descriptitaistics for test scores in the three
dimensions of learning considered by PISA. Takeriaaé value, the mean difference
between the two groups of areas is positive fordaeac schools, and negative for
vocational schools. Table 4 adds in the additiotiahension represented by gender
differences. The average test score for the thoeeaths considered is considerably lower
for students enrolled in technical and vocatiormalo®ls compared to students in academic
schools. Students in the former group of schooldetgoing the new progression rule
present levels of reading, mathematical and sdieriieracy lower than those of their
counterparts in the province of Trento. Simplegdst the significance of the outcome
difference between policy on and policy off areasnpto positive results for males in
academic schools for the science test score, agdtive results for females in technical
and vocational schools for the reading and scid¢aesescores. The results are therefore
suggestive of disparities in achievement betweesitéd and control schools, with negative
differences for females from lower socio-econonackgrounds.

For descriptive purposes, we used the “PISA Sampehvestigate the distribution of
other key school inputs that may concur to deteent@st scores for students in the two
areas. In particular, we considered the studetdaocher ratio and the proportion of girls in
the class, which produced roughly equivalent figueither side of the administrative
border of the province of Trento and stable acsosgey waves. Academic schools present
a teacher to pupil ratio equal to 8.65 and 8.0ldensind outside the province of Trento,
respectively. The corresponding figures for tecAhand vocational schools are instead
6.49 and 7.27. As we have anticipated in the Intctidn, the average proportion of girls
in the latter curricular track is way below thatacademic schools, being 44 percent in the
province of Trento vis-a-vis 41 percent outside pihevince. These should be compared
with the values 66 percent and 67 percent, respgtifor academic tracks. It is thus fair
to conclude that the stratification by curriculaack that we maintain throughout the
analysis captures sensibly different environmentstiie class, both in terms of socio-
economic background and climate learning.

2002) is an additive index based on the lack akeBs in the household: TV, car, DVD player, compute
internet access. Each individual item is weightgdthe proportion of households possessing that item
Italy. Weights were derived from the SILC 2006 syr¥or Italy.
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Table 3.Descriptive statistics and balancing tests for tbgariates considered (Main Sample).

(1) (2) 3) (4) () (6) (7) (8) 9) (10)

Academic Schools Technical and Vocational Schools

Palicy On Policy Off Palicy On Policy Off
VARIABLES M ean SD Mean SD Score Mean SD Mean SD Score
Student Demogr aphics
Age 15.837 0.707  15.755 0.671 0.031 16.005 0.807 .9685 0.788 0.018
Male 0.374 0.484 0.416 0.494 -0.055 0.570 0.496 48.5 0.498 0.020
Born abroad 0.547 0.498 0.443 0.498 0.121 0.124 300.3 0.122 0.328 -0.050
Cohabitating with mother and father 0.130 0.337 80.0 0.274 0.120 0.192 0.394 0.177 0.382 0.053
School in the place of residence 0.517 0.500 0.4560.499 0.103* 0.261 0.440 0.265 0.442 0.001
Household Demographics
Father's age 48.625 5.448  49.061 4.727 -0.006 37.965.879 47.896 5.639 0.004
Mother's age 45.404 4586  46.145 4.371 -0.004 94.654.999 44.562 5.132 -0.003
Father's education: Secondary 0.530 0.500 0.530 000.5 -0.042 0.545 0.499 0.532 0.500 0.054
Father's education: Tertiary 0.280 0.450 0.332 .47 0.007 0.083 0.276 0.097 0.296 -0.042
Mother's education: Secondary 0.581 0.494 0.540 990.4 -0.069 0.528 0.500 0.632 0.483  -0.123***
Mother's education: Tertiary 0.232 0.423 0.341 5.47-0.168**  0.093 0.291 0.077 0.268 -0.043
Mother is housewife 0.160 0.367 0.171 0.377 -0.0290.226 0.419 0.229 0.421 -0.031
Mother or father unemployed 0.018 0.135 0.012 0.1090.025 0.030 0.196 0.026 0.160 0.032
Wealth and Social Status
Life-stype deprivation index 0.300 1.083 0.259 6.00 0.013 0.535 1.433 0.583 1.478 -0.007
Occupational prestige scale 51.391 19.314 56.750 .3939 -0.002 40.221 17.803 39.524 17.159 0.000
Test Scores
Reading literacy 513.420 95.962 510.988 101.368 9.682 82.465 431.599 89.989
Mathematical literacy 514.283 89.798 505.468 91.809 452.067 118.681 454.618 111.246
Scientific literacy 529.847 87.333 517.646 84.569 438.376 99.781 455.491 95.288

Notes Reported are descriptive statistics for test esa@nd the covariates used as controls in the @isalyy curricular type (academic vis-a-vis techhior
vocational) and policy status of the area. The roolsi labeled with “Score” — columns (5) and (10epart estimates from probit regressions of thecgatatus of the
area on all covariates, clustering standard eabtise class level (see Section 5.1 for detail®)p¥0.01, ** p<0.05, * p<0.1.
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Table 4 Descriptive statistics for test scores (Main Skahp

Males Females
On Off On Off

Academic Schools

Reading Mean 500.670 509.438 521.042 512.092

SD 91.090 102.069 98.128  101.102
Math Mean  540.312 523.952 498.814 492.304

SD 79.690 91.804 91.999 89.734
Science Mean  545.119 523.044 520.717 513.828

SD 86.278 83.872 86.833 85.055

Technical and Vocational Schools

Reading Mean  411.271 418.770 407.558 447.144
SD 80.488 85.151 85.194 93.376

Math Mean  480.705 484.796 413.787 417.886
SD 113.330 96.482  115.081 117.043

Science Mean  453.240 460.934 418.407 448.835
SD 104.739 101.633  89.128 86.668

Notes Summary statistics by gender, curricular typead@mic vis-a-vis technical or vocational) and pplic
status of the area where the school is locate@u(droff).

5.2  Effects on achievement
5.2.1 Evidence from the Main Sample

Table 5 reports the average policy effects obtaimgdestimating equation (1) from the
“Main Sample”. Results are presented separatelytferthree subjects, controlling for
gender and curricular track. Leaving aside sigaifi®, it is striking to notice that point
estimates for academic schools are characteriseplobyive signs, while estimates for
technical and vocational schools point to dppositedirection. The effects for academic
schools are, however, not statistically differerdni zero. On the contrary, we observe
negative effects for female students in technioal @ocational schools, for both reading (-
39.59) and science (-38.55) test scores. The $iteese effects is quite large, as it can be
inferred by considering the standard deviationsgmeed in Table 4. This sharp difference
between curricular tracks proved robust to tharestion method employed. For example,
Table A.1 of the Appendix reports results obtaibgdestimating average differences that
are weighted using the propensity score in Tablése® Imbens, 2004). The pattern
presented is identical to the one discussed hery point estimates that — when
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significant — depict even more pronounced effeds female students in vocational
schoolst*

Table 5.Average effects for achievement (Main Sample).

Reading Mathematics Science
1) (2) 3) (4) (5) (6)

Males Females Males Females Males Females

Academic Schools

-18.5915 17.4019 56371  6.2289 16.9269 11.0727
(12.072) (13.764) (11.995) (11.551) (12.031) €a)L

Technical and Vocational Schools

2.3689 -39.5927 -7.956 -1.3815 -0.4246 -38.5546
(10.961) (11.561) (14.854) (12.718) (12.957) §88)

Notes Results were obtained from separate regressigrgebder and curricular type (academic vis-a-vis
technical or vocational). All regressions includecantrols the variables in Table 3. Robust stah@arors
clustered at the class level are reported in pheses.

We checked the sensitivity of these findings tottedi variable bias by relying omithin
studentvariability in achievement. This idea is not ngvahd was already employed in
other studies (see, for example, Lastyal, 2012). We considered the various teacher
marks available in the data as indicators of perforce, pooled them with the three tests
scores collected through the main survey (readiraghematics and science), and derived a
proxy for student “ability” according to the follomg procedure. First, for each student we
considered final marks at the end of the two seenesif the first and second grade at
school, for both mathematics and Italian langua@ limited the analysis to these
subjects as they are common across all currictdaks$. We also considered the final mark
obtained at the end of the lower secondary scidus yielded a total of 8 to 12 indicators
per students, depending of the cohort of enrollmerthe original sampling frame (see

14 We also investigated the heterogeneity of resallswing the policy effect to vary across groups of
students that were plausibly more at risk of gnadention under the new progression system. Weoéggl
the variability across cohorts of enrolment in treginal evaluation design (see Section 4.1), azldcted
only students enrolled for the first time in théaal year 2006/07 (pre-reform). These students ¢etenh
the first year at school under the old regime. \Wentrun the regression in (1) only for this cohwofrt
students, adding a dummy identifying students st af grade retention and its interaction with trea
identifier. We experimented with alternative defioims of “students at risk”. First, we considerd¢ddents
who were admitted to the second grade with at leasteducational debt. Second, we focussed onrgtide
having a debt in mathematics, as we know from Tdblbat this was, by far, the case most frequently
encountered situation. Finally, we defined at tiskse students who completed the lower second&igosc
with the minimum score. As expected, results frbim set of regressions show that students morslabf
grade retention have actually lower test scores their peers in the class. However, we rejectesl th
hypothesis that the results documented in Tablarp with risk.
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Section 3.1). Second, we stacked these indicatodsran gender-specific fixed effect
regressions controlling for subject dummies (mathica or science, vis-a-vis reading or
Italian language), nature of the indicator employtgst scores vis-a-vis administrative
marks) and age when the indicator was measuredd,TWwe used these regressions to
predict student level fixed effects, that we insérinto (1) to net off unobservables that
can be related to ability of students, or unobstfaenily background characteristics.
Results from this specification are reported in|&ah.2 of the Appendix, which aligns
well with the pattern already documented in TablénStechnical and vocational schools,
only test scores for female students are affectedhle reform. The negative effects
documented for reading and science are still cot, although their magnitude is now
somewhat attenuated. Differently from before, thiéeot for mathematics is now
statistically significant, and positive. As for deanic schools, most of the results in Table
5 are confirmed. The negative effect of reading rfaales, which was not statistically
different from zero, is now more precisely estindagsd significant at the conventional
levels.

Consistently with other studies in the literaturee went beyond averages and tested
whether the reform affected achievement acrosstiesiof the distribution of test scores.
Figure 1 reports the values of the quantile treatneffects (QTES) for the various groups
considered, along with the corresponding 95 percenfidence interval§’ For academic
schools all figures are not statistically differéram zero, thus pointing to homogeneous
effects of the reform. The pattern found for techhand vocational schools also supports
the hypothesis of constant effects across studbuatsyith a negative shift in reading and
science test scores for female students. Ovehalevidence documented points to much
lower within track variability in policy effects &m the variability found between tracks.
This result can partly be explained by noting thetiool tracking creates homogeneous
classes with respect to ability and family backgihuOther studies in the literature (see,
for example, Figlio and Lucas, 2006) have shown tigh standards in the class have the
largest effects on achievement for students midmedtavith the average ability of their
peers'®

5.2.2 Evidence from the PISA Sample

The aim of this part of the analysis is twofoldrsEi we replicate in Table 6 the same
analysis carried out in the previous section, timee obtained by estimating equation (2)
from the “PISA Sample”. This serves as an addilieeasitivity check for the conclusions
drawn from the “Main Sample”. Second, we assessivenghe two groups of areas used

> Under the assumption efnk invarianceof students across distributions of potential omtes, that is if
every student had the same rank across potengiailbditions, QTEs could be interpreted as the &ffetthe
reform for a student at theth quantile of the test score distribution.

'°As for average effects, we checked the sensitvitQ TEs to the specification and the estimationhmet
adopted. Figure A.1 of the Appendix is the analogli€igure 1, but is obtained using the semi-patame
procedure suggested by Firpo (2010). It is cleat the informational content is equivalent to th&aFigure

1. We additionally derive the analogue of Figure/tien quantile regressions include student fixedot$f

the latter being derived as explained in the sadisee Figure A.2 of the Appendix).
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for the evaluation design presented pre-reformerbffices in test scores. We therefore use
the longitudinal dimension of PISA data to test ttadidity of causal conclusions from
equation (1).

Table 6.Average effects for achievement (PISA Sample).

Reading Mathematics Science
(€9) (2) 3 (4) ©) (6)
Males Females Males Females Males Females

Academic Schools

Area -9.1113 6.9984 -11.4768 -3.6890 -20.1786  -9.5158
(23.505)  (17.591) (12.121) (17.079) (12.197)  (15)83

Time -7.5086  -6.7866 -12.5551 3.1026 -18.8454  -4.6819
(24.831)  (16.414) (16.070) (16.014) (15.907)  (18)06

Effect 29.1602  -1.6653 37.9587 2.2657  41.1284 -0.1197

(26.718)  (18.862) (18.893) (19.792) (19.135)  (18)52
Constant 504.6415 581.9724  560.6949  564.0927 597.0172  586.01
(44.309)  (33.733) (47.322) (36.414) (42.250)  (34)28

Technical and Vocational Schools

Area -11.2102  7.2873 7.7600 7.1294  -7.2303 4.3575
(10.002)  (11.789) (10.616) (10.562)  (9.668) (12)380

Time 1.7962  38.6940 8.5985 47.2009  -6.8917 37.0278
(12.192)  (15.938) (12.412) (12.154) (12.940)  (26)45

Effect -22.2331  -53.5597 -29.5479 -49.6937 -3.0306  -45136

(14.684)  (19.704) (17.070) (16.255) (16.890)  (28)98
Constant 537.3787 572.8068  566.8904  564.8301 562.8183  608.93
(24.481)  (29.650) (25.824) (32.748) (26.129)  (34)40

Notes Results were obtained from a difference in déferes equation separately by gender, academic (top
panel) and technical or vocational (bottom panefpsls. Baseline figures refer to reading, matheaakand
scientific literacy in areas not affected by thiorm in 2006. “Area” is a dummy for schools in esedfected

by the reform; “Time” is a dummy for the post refoperiod (2009); “Effect” is the difference in difences
estimate. Standard errors, in parentheses, aredsat the school level.

Negative figures in Table 6 are noteworthy cona@att in vocational schools, and are
now statistically significant at the conventionalvéls for nearly all the combinations
considered. As for academic schools, this analymefirms the pattern already
documented in Table 5, and the results for malesraw marginally significant for

mathematics and science. Taken at face valueethdts obtained from the two alternative
samples depict sharp differences across curri¢tdaks, with negative average effects for
students in technical and vocational schools and,zer at most marginally positive
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effects, in academic schools. To a lesser exteemdey differences seem to emerge
depending on the dataset employed. These findimgstgpto a negative effect of the
reform that exacerbates pre-existing inequalitieseducational opportunities between
school tracks.

As it was explained in Section 4.1, the key asstwonpequired to rule out selection bias is
that students in the two groups of schools wouldehgresented the same average score
had the reform not taken place. The coefficieneligiol by “Area” in Table 6 measures the
extent of such a difference in 2006, and is notistieally significant across all groups
considered for the three scores. As the “PISA Sainpas constructed adopting the same
selection criteria employed for the definition betmain evaluation sample, this piece of
evidence corroborates the idea that the resultsepted in Table 5 depict causal
relationships.

5.3  Effects on school and family inputs

The policy effects on family inputs are investightey considering the “PISA Sample”,
and maintaining the assumption that a differenagifierences strategy that adjusts for the
demographics as in Table 3 allows to retrieve dargdationships. We thus focussed on
variables that are available in public use PISA&sfiland for which the wording in the
guestionnaire is unchanged between the 2006 an20(@ survey waves. It turns out that
the number of indicators that we could eventuathypy, also taking missing data into
consideration, is limited.

If parents perceive their children to be struggktgchool, they may devote more attention
to their children’s schoolwork. We started by caoesing an indicator oéducation costs
borne by the household for the student in the i&str, which refer to services by
“educational providers*’ Given the Italian public school system in whicterth are
practically no tuition fees paid to the school sheosts most likely cover extra instruction
time in the form of private remedial classes. Aftentrolling for the variables in Table 3,
this represents a good proxy for household investrre education of the student. The
mean value of this variable in the pre-reform pei® 207EUR and 243EUR for students
in technical/vocational and academic schools, rEspdy, with no detectable differences
by gender and area. We also considered a serieariables measuring the perception of
parents on the quality of the school. The dimersamalysed are competence of teachers,

"This is the wording for the question that refersethication expenses for the student interviewedghwh
comes from the parent questionnaire for both suwayes: tn the last twelve months, about how much
would you have paid to educational providers forvees? In determining this, please include anyidai
fees you pay to your child’'s school, any other fpeil to individual teachers in the school or tdhet
teachers for any tutoring your child receives, adlas any fees for cram school. Do not includedbsts of
goods like sports equipment, school uniforms, caerplor textbooks if they are not included in aeah

fee (that is, if you have to buy these things sapéy)’. The variable is coded by PISA using the follogin
categories: less than 100EUR, between 100EUR af&WQR, between 200EUR and 300EUR, between
300EUR and 400EUR, and more than 400EUR. For soityplve decided to take as reference values for
these categories 50EUR, 150EUR, 250EUR, 350EURSBA8UR, and to treat the variable as continuous in
all regressions.
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standards of achievement, instructional methodsjmgline and how progress of students is
monitored.

Finally, we considered three indicatorsin$tructional time which we obtained from the
self-reported number of weekly hours spent by tielent attending out-of-school time
lessons in Italian language, mathematics and athbjects. The latter subject category
includes foreign languages, which — as it was danisd in Table 1 — represents one of
the most problematic dimensions of learning atttimee of the reform. According to the
PISA questionnaire, the activities considered akeert outside of normal school hours,
refer subjects that are also learnt at school, mag be given at school, at home or
somewhere els€.These indicators most likely comprise private reiakclasses and extra
classes organised by schools (which is exactly ainthe school inputs affected by the
reform). The inspection of mean values for thisialde in 2006 reveals two interesting
patterns. First, activities in mathematics and othjects are more intense in academic
schools than in technical and vocational schookscoB8d, students in technical and
vocational schools located in the province of Toeate more engaged in extra-curricular
activities than their peers in other areas; moreavere are no differences across areas
along this dimension when academic schools areideresl. This finding is consistent
with the claim made by the local government ofghavince, discussed in Section 2, about
the number of remedial courses already in platieeatime of the reform.

We estimated equation (2) separately for the varioutcomes considered. The results
reported in Table A.3 of the Appendix show thatré¢hare no detectable effects of the
reform on the block of variables that refer to pése Household spending met affected,
nor is the attitude of parents towards the rolerothe learning environment at the school
of their children. However, results for instructariime in Table 7 show that the number
of out-of-school activities is significantly affect by the reform. The extra time spent by
students learning subjects outside of normal schoaolrs increases, which is a finding
consistent with the requirements imposed by thermefon the school side. If instructional
time increases but the cost for this is not covénegarents, then it must be that this effect
is mediated by a change in school inputs. Howestesh an effect applies only to students
in technical and vocational schools, and for thesbjects (mathematics and foreign
languages) that were the most problematic at the &if the reform.

This two pieces of evidence suggest that paredtsali react by providing extra support to
children as a result of the new progression rutetl® school side, much of the action was
concentrated in technical and vocational schoolgchis consistent with the hypothesis

18 This is the wording for the question that referdearning time for the student interviewed, whizimes
from the student questionnaire for both survey wavelow many hours do you typically spend per week
attending out-of-school-time lessons in the follgpsubjects (at school, at home or somewhere élsEl@
2006 wave states explicitly to consider the timensmattending lessonat’ school, at home or somewhere
els€. The 2009 wave is more explicit, and states thate ‘are only lessons in subjects that you are also
learning at school, that you spend learning extraet outside of normal school hours. The lessons lneay
given at your school, at your home or somewhere’elEhe variables considered in the analysis were
obtained from raw categories collected by PISA,ating continuous indicators using the following
definitions: ‘no time& (0 hours), fess than 2 hours a weekl hours), 2 or more but less than 4 hours a
weeR (3 hours), 4 or more but less than 6 hours a wegkhours), 6 or more hours a we&k6 hours).
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Table 7.Average effects for out-of-school-time lessonsAF8ample).

AC TV AC TV AC TV AC TV
1) (2) 3) (4) (5) (6) (7) (8)
Italian Mathematics Science Other Subjects
Area 0.0162 -0.1462 0.0333 -0.3424  0.0330 -0.1299.1342 -0.1268
(0.150) (0.122) (0.177)  (0.144) (0.151) (0.100) (0.165) 183)
Time 0.0312 -0.0398 0.0622 -0.1009 0.1181 0.0969 -0.05181.0008
(0.180) (0.102) (0.136)  (0.100)  (0.194) (0.166) (0.192) 1%1)
Effect -0.0487 0.2014 0.0368 0.7606  -0.1158.2037 0.0129 0.5840

(0.194) (0.143) (0.163)  (0.237) (0.192) (0.210) (0.214) 2(®)
Constant 0.2030 0.5619 0.5482  0.9232  0.2918 0.3317 0.20957170.
(0.448) (0.349) (0.385)  (0.397) (0.422) (0.335) (0.359) 3H)

Observations 942 1,108 954 1,116 941 1,103 923 1,087

Notes Results were obtained from a difference in déferes equation separately by Academic (AC) and
Technical and Vocational (TV) schools, using infation from the “Learning Time” section of the PISA
student questionnaire. The variables considered “&feekly hours spent attending out-of-school-time
lessons” indtalian, Mathematics Scienceand Other SubjectsThese were obtained from raw categories by
creating continuous indicators using the followidefinitions: “no time” (0 hours), “less than 2 heua
week” (1 hours), “2 or more but less than 4 houngeak” (3 hours), “4 or more but less than 6 hauvgeek”

(5 hours), “6 or more hours a week” (6 hours). Biasefigures refer to areas not affected by thenmafin
2006. “Area” is a dummy for areas affected by thform; “Time” is a dummy for the post reform period
(2009); “Effect” is the difference in differencestienate. Standard errors, in parentheses, aresohasat the
school level.

that the number of activities in academic schotisaay in place before the reform was
sufficient to meet the student’s needs and teachergirements.

Moving from this evidence, we use administrativecs files released by the Ministry of
Education to investigate the effect of the refomretention rates. Results are presented in
Table 8, considering micro data by school and gnaglé¢o three years after the reform
rollout (the most recent figure available). We mepseparate results for academic,
technical and vocational schools. We keep sepé#natéormer group as, after a state exam
at the end of the third year, students can attaforaal qualification that enables to
practice an occupation. Because of this, we consldi& across curricular types for grades
that are not characterised by having the state eatahre end (grades 1 to 4, excluding the
third grade in vocational schools).

We first consider in columns (1), (4) and (7) studefor whom the final status (retention
or promotion to the next grade) is determined ineJlAll remaining students have either
been given an educational debt (for schools inrobateas), or been mandated to summer
courses and the remedial exam in September (faotelaffected by the reform). Results
for promotion rates, as determined in June, arerteg in columns (2), (5) and (8) of the
table. Finally, columns (3), (6) and (9) report theerall retention rates at the end of the
school year, computed by considering retentionuneJor after the remedial exam in
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September. Figures reported in Table 8 are obtdnoea school fixed effects regressions
run by curricular type, allowing for grade speciféfects and controlling for grade
dummies and enrollment rates.

For technical/vocational schools, consistently asrgrades, we find a significant increase
in the percentage of students whose status isrdeted in June — see column (4) — which
is driven by higher promotion rates — see column The analysis for academic schools
yields similar conclusions, but with policy effeats the first two grades that are only
marginally significant — see columns (1) and (2t the remaining curricular type, we are
not able to detect any significant effect althoughying significance aside, it is striking to
note that the figures reported are consistent higier retention rates — see column (8).
Taken at face value, these results show that sts@eimitted to the next grade in the post
reform period are those who, before the reform, ld/duave been given at least one
educational debt. This phenomenon is more pronalitcgocational schools. We finally
consider the effects on retention rates that resfter the screening made by schools in
June. The policy effects are positive, increasinggher when we move to the left of the
table, and strongly significant for vocational sglso Effects in columns (3) and (9) are, in
some cases, only marginally significant at the emional levels?

Overall, the figures presented in Table 8 are atsodith the evidence documented for
achievement. Despite the negative effects on testes in technical and vocational
schools, we observe in the latter group a marketdease in the number of students
admitted to the next grade. Similar evidence, Wother statistical precision, is found in
academic schools, where no effects on test scamsdetected. These findings are
consistent with changes in school inputs that tefsam adaptive behavior in the new
regime. As clarified above, the reform introducediional administrative burdens related
to the organisation of remedial courses and thenexaSeptember, leaving substantially
unaffected school budgets. Schools reacted by adgio the next grade those students
who, with the practice of social promotion in plageould have obtained an educational
debt. This is not the case for the worst studehtsi® group, who are mandated to summer
courses and have to sit the remedial exam in Ségerhe risk of grade retention for this
group is substantially higher with new progresssystem, and this impacts significantly
retention rates in those schools with students ftess advantaged backgrounds. We
conclude that the behavior of schools may havededwan additional effect on effort on
students that goes on top of the effect on cumictdacking that we reviewed in the
Introduction?®

“We additionally check whether the effects documerite Table 8 reflect a temporary adaptation to the
requirements imposed by the Ministry, or whether¢hare persistent over time. Starting from equoa(8),

we considered a specification that allows for y&aeeific effects for the three post-reform periéatswhich

we have data (2007/08, 2008/09 and 2009/10). Redtdm this analysis confirm that the differences
between areas remain fairly stable over time.

* The above interpretation was confirmed by consiggresults from qualitative analysis that we caroet
from interviews conducted on teachers and prinsip&hll schools in our “Main Sample”.
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Table 8.Effects for retention and promotion rates (admuaisve data).

Academic Schools Technical Schools Vocational Schools
€Y (2) ©)) 4) ®) 6 ) 8 9)

InJune Admitted Retained InJune Admitted Retained InJune Admitted Retained
Effect Grade 1 0.0473 0.0526 0.0112 0.0657 0.0398 .050® 0.0143 -0.0405 0.0899

(0.030) (0.034)  (0.012) (0.020) (0.019)  (0.017) .06B) (0.079)  (0.047)
Effect Grade 2 0.0560 0.0566 0.0161 0.0680 0.0571 .0381 0.0083 -0.0204 0.0625

(0.029) (0.033)  (0.010) (0.021) (0.020)  (0.017) .06B) (0.081)  (0.049)
Effect Grade 3 0.0375 0.0400 0.0164 0.0507 0.0485 .0333

(0.029) (0.033)  (0.009) (0.020) (0.020)  (0.016)
Effect Grade 4 0.0374 0.0387 0.0123 0.0448 0.0376 .0293 0.0137 -0.0436 0.0962

(0.030) (0.032)  (0.008) (0.020) (0.017)  (0.015) .068B) (0.083)  (0.049)

Grade 2 -0.0312 -0.0004 -0.0309 -0.0315 0.0132 4480 -0.0357 0.0181  -0.0534
(0.011)  (0.012)  (0.005)  (0.009) (0.010)  (0.008) .04d) (0.012)  (0.010)
Grade 3 -0.0116  0.0086  -0.0204 -0.0371 -0.0031 3410
(0.011)  (0.014)  (0.007) (0.010) (0.012)  (0.011)
Grade 4 -0.0017 0.0459  -0.0482 -0.0430 0.0330 6307 -0.0503  0.0555  -0.1053
(0.015)  (0.017)  (0.007) (0.011) (0.015)  (0.011) .0(®) (0.016)  (0.016)
Enrolment 0.0001  -0.0000  0.0001* -0.0001 -0.0005 0004 -0.0000 -0.0003  0.0003
(0.000)  (0.000)  (0.000) (0.000) (0.000)  (0.000) .0QB) (0.000)  (0.000)
Constant 0.6876  0.6119  0.0774 0.6333  0.4867  0.1470.5742  0.3625  0.2083

(0.021)  (0.023)  (0.010) (0.014) (0.022)  (0.016) .0AD)  (0.020)  (0.022)

Observations 1,092 1,092 1,092 1,415 1,415 1,415 0 80 800 800

Notes.Reported are estimates of the ATE obtained franoaskcfixed effects equations, by curricular typsing administrative data granted by the Italian istity of
Education and local agencies. The available dé¢a te school grades, for the years 2006/07 (pfermg, 2007/08, 2008/09 and 2019/10 (post-refor@lumns (1),
(4) and (7) refer to students whose final statageition or promotion to the next grade) is deteediin June. Columns (2), (5) and (8) refer to estizsl admitted to
the next grade in June. Columns (3), (6) and (dntethe overall retention rates at the end ofstt®ool year, computed by considering retentioruimeJor after the
remedial exam in September. Standard errors, enplaeses, are clustered by school.
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5.4  Long-term effects

In this section we present back of the envelopeutaions on the long run effects of the
reform. To this end, we use the variability introdd by adifferentreform that affected
upper secondary schools of the country during 8804, and that shares many similarities
with the nature of the intervention considered his tpaper. As it was explained in the
Introduction, remedial exams for low performingdsats were introduced for the first
time in Italian schools in 1923. Starting from g@hool year 1994/95 they were abolished
from upper secondary schools, and this interventiaa universally applied in all areas of
the country (also for cohorts of students alreadyoled under the past progression
system). It follows that the 1994/95 reform acthd bpposite direction of the 2007/08
reform considered in this paper, and introducedptiaetice of educational debts explained
in Section 2. The important dimension worth notiaghat, contrary to the most recent
reform, the former intervention did not introducayacondition on the inclusion of
remedial courses in the school formative plan. Teilusion became compulsory by law
only starting from the school year 2004/05; betbia time, the quantity and the quality of
remedial classes depended on the resources inugstbd school. Anecdotal evidence, for
which we cannot provide empirical figures due te ldck of data for those years, suggests
that most of the costs of remedial education weiftetd the household.

The last cohort of high school graduates beforeli®@4/05 reform comprises students
born in 1976. For these students, remedial exarftseéhe beginning of the new school
year had substantially the same format as the exatnegluced with the 2007/08 reform.
In this sense, the former reform represents theomimage of the latter. Again, anecdotal
(but certainly uncontroversial) evidence suggebktt the remedial exam represented a
serious threat of grade retention, not just extreetthat students had to spend studying
during the summer. We can thus set out a compaosaohorts of students born before
and after 1976, and use the available longitudiivaension to look at their outcomes for
school attainment and later in life. The causatrehship addressed reveals just the effects
of diminishing the risk of grade retention. Thisaideature worth remembering in light of
the results documented in Table 8, as the 1994Masm did not impose any clear burden
on schools as it is the case for the most recaniteo-reformation.

Figure 2 reports official figures for retention eatby school grade and curricular type
published by the Italian National Bureau of Stats{(ISTAT). The reform year, which is
marked with a dot in each profile, is associatethwegative spikes at all grades, and this
is more so for vocational schools. However, leavasgle temporary adjustments around
the reform year, the time series does not seenrdsept any evident structural break
arising from the change to the progression ruleaAasult, the risk of grade retention does
not impact on retention rates. Figure 3 maintamesdame design, and reports profiles for
the percentage of upper secondary school gradaatesid the reform year. Due to the
lack of official figures, we decided to use datanirthe 2010 Survey of Household Income
and Wealth run by the Bank of Italy, and we checiteat the findings documented are
consistently reproduced using information from tiadian Labour Force Survey. No clear
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Figure 2.Retention rates by cohort of birth (1994 reform).
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Notes Reported are profiles for retention rates by ¢bbb enrollment at upper secondary school (e.g. 78
stands for “born in 1978” and enrolled at age $&parately for the first four school grades. Oelgions in
the Northern/Central part of Italy are considerEge reform year is marked with the red dot. SOulS&AT
(Italian National Bureau of Statistics, before #whool year 1997/98) and MIUR (Ministry of Educatio
from the school year 1998/99).

discontinuity emerges from the figure, for both enahd female students. In principle, by
adopting the same approach we could shed lighogdr term effects on university
completion and wages. However, cohorts around 18&i@ also the most affected by a
subsequent reform of the university system (seejnstance, Cappellari and Lucifora,
2009), that resulted for those cohorts into highduation rates and, therefore, indirect
effects on labour market outcomes (see Figure AtdeoAppendix).

The absence of clear effects of the 1994/95 refasmpposed to the effects documented
in Table 8, represents corroborative evidence woda of the role played by changes in
school inputs in the most recent reform.
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Figure 3.Percentage of Upper Secondary School Graduatesdprt of birth (1994
reform).
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Notes Reported is the percentage of upper secondanobgnaduates by cohort of birth computed in 2010
from the Bank of Italy Household Survey on Incomel &/ealth. Cohorts born before 1976 are not aftecte
by the 1994/95 reform of the upper secondary schggtem (see Section 5.4 for details).

6. Discussion and conclusions

Remedial programmes for compulsory secondary emuncatve received relatively scant
attention. We have presented evidence that sudrarones have heterogeneous returns
on student achievement. Our findings depict zenmitdly positive effects on performance
for students enrolled in academic tracks, and megaffects for students in technical and
vocational oriented schools.

Heterogeneous effects of the reform on effort cdnddbne driver of this result. As in other
advanced countries, a large proportion of ltalitandents enrolled in academic tracks
comes from advantaged social backgrounds, whildestis in technical and vocational
schools are from less privileged backgrounds. Dispsa in educational achievement
between curricular tracks can therefore be mediayedifferential effects of the reform on
effort that reflect the difference in compositiohthe classes. Through the impact that
parents exert on their offspring (Boudon, 1974jldcan of advantaged social classes show
more positive attitude towards learning and feelren@onfident in their school
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performance. This in turn affects the extent tocokhstudents identify with, and value,
schooling outcomes participating in academic anttamademic activities.

Students choose to put effort and time in schoobdtance its social return with its
opportunity cost. Breen and Goldthorpe (1997) arttpa¢ children aim to acquire a social
position at least as advantageous as that of faeents. Thus the relative risk aversion,
namely the concern of downward social mobility,iesrbetween social classes and can
affect schooling ambitions differently. Clearly,cburisk is higher for children from less
advantaged origins. It follows that they may be enoeluctant to accept additional
commitment to school with an uncertain payoff eatthan minimising their effort to
obtain a more certain, and possibly lower, paybffiis is suggestive of differential effects
on effort and school engagement across currictdgks caused by the reform. It follows
that the intervention has reinforced, at leasth@ short run, preexisting inequalities in
achievement among students from different schacks.

We document in our main analysis that this negati¥ect is higher for female students,
and more pronounced in reading and science thamathematics. A possible explanation
for this finding builds upon the evidence, alsorfdun our data (see Table 4) and in PISA,
that female students in technical and vocationhbsls perform, on average, well below
their male peers. This is particularly true for hehatics, which is perceived by school
teachers as the most important subject to learmvdoenpared to Italian language and
science. As girls are more risk-averse to schoiliress than boys (see, for example,
Borghanset al, 2009), it could be that female students in tecdinénd vocational schools
decided to react to the threat of grade retentipmiesting more in mathematics, and by
lowering the effort devoted to other school sulgect

The result is exacerbated by secondary schoolitrgckhat creates homogeneous classes
according to ability and social background and theduces peer effects (see Zimmer,
2003, Hanushek and/6l3mann2006). Not only students perform at a higher lef/éieir
peers are high achievers, but peers can also aet lagffer by legitimising deviant
behaviour. The social stigmas may therefore be ilag®rtant in schools where a non-
negligible share of the population acts loweringpef For example, Figlio and Lucas
(2004) document sharp effects of grading standdodslow-ability students when
classroom ability is relatively high, supportingetidea that high standards improve the
achievement of students mismatched with the tyibdity level of their peers. While this
is by no means a definitive explanation of our emai findings, it is a plausible one.
Changes in school inputs caused by the reform septean additional channel to explain
results. We have seen that the reform imposediadditadministrative burdens, leaving
substantially equal the financial resources madelahe to schools. Despite the results
documented on test scores, we found that the pagerf students admitted to the next
grade increased. We have provided evidence thabkcheacted by admitting to the next
grade in June students who, in the pre-reform perisould have been given the
‘educational debt'. If schools lowered the standarequired to avoid the organization of
summer courses and the remedial exam in Septethleanggative effect on test scores can
be driven by adaptive behavior of students.
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Students from less privileged backgrounds areylikelbenefit more from reinforcement of
positive attitudes towards learning as well asfoeaement of positive values about their
schooling outcomes rather than punishment practieesinstance, a growing number of
policies in both developing and developed couniiewide cash transfers to students from
disadvantaged backgrounds to help them stay inos¢kee, for example, Dearden al,
2009). Besides, merit-based scholarships have teeemtly found to raise not only school
attendance but also test scores and boost classfiorn(Kremeret al, 2009). Chevalier
et al. (2012) find that positive incentives impact ondgnts’ willingness to exercise effort.
In addition, recent comparative studies reveal shadlents perform significantly better in
countries where large shares of schools use acuilityt measures to make decisions
about students’ retention or promotion (W6Rmanal, 2007)*

Previous research has also demonstrated that teaehgectations have a significant
impact on student achievement. Teachers with hxgle&ations are a positive predictor of
students’ goals and interests, while negative faeklds the most consistent negative
predictor of academic performance (Wentzel, 200R)re generally, how teachers manage
classroom culture (e.g. creating a supportive emvirent for low-achieving students) has a
strong impact on student motivation and passingsrékerlof and Cranton, 2003). Given
that teachers’ expectations have been found to sagyeat dael depending on socio-
economic status of students (Rist, 1970; Bowles @ntis, 1976; Speybroeckt al,
2012), it seems reasonable to claim that expeasid teachers in academic schools are
higher than those of teachers in technical and timta schools where, conversely,
students typically show a higher susceptibilityhegative teacher expectations. The reform
considered in this paper may have induced teadbersact differently across curricular
tracks, thus contributing to some of the negatiieces that we have documented.

*! The idea that negative sanctions do not raise ilegrof low motivated and poorly motivated students
learning efforts but, on the contrary, strengthegvjpusly existing — or even generae novo— negative
attitudes towards school and teachers, is suppodedar as lItaly is concerned, by data regardhe t
distribution across school tracks of retention dnap-out rates. For instance, in the school ye@641¥ the
average retention rate among first grade studdrtiggb school varied from 11 percent in academiwosts,

to 24 percent in technical school and 33 percembagational schools. The proportion of students whadhe
school year 2007/08, repeated the grade displayspansite trend (94, 88 and 85 percent in academic,
technical and vocational schools, respectivelyl fldmaining students dropped out. Hence, it catidimed
that poorly motivated and low performing studemesif low class origins are more inclined to leavieosd,
rather than to try improve their performance, asagtion to the negative sanction represented teyntien.
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Appendix

Table A.1.Average effects for achievement (sensitivity amakslain Sample).

Academic Schools

Reading Mathematics Science
Males Females Males Females Males Females
Effect -20.6359 19.2969 -0.1515 7.2619 14.5582 11.1516
(15.5322)  (13.0739)  (14.5347)  (11.9800)  (16.4977) 8.710)
Baseline 521.3540 505.7525 532.5818 491.2104 528.2151 5472.91

(12.6388)  (7.8504)  (11.3752)  (6.9062)  (11.7942) 1733)

Technical and Vocational Schools

Reading Mathematics Science
Males Females Males Females Males Females
Effect 3.1842 -44.9988 -3.6869 -6.8148 -0.5680 -43.9076
(14.4280)  (12.9602)  (18.9895)  (18.3495)  (17.5347) 13.8951)
Baseline 415.6732 447.7098 481.5509 423.1282 459.6394 458.38

(10.8549)  (9.7333)  (16.4587)  (14.8501) (13.6718) .8798)

Notes Results were obtained from separate groups dekfiyegender and curricular type (academic and
technical or vocational), using the propensity saeeighting estimator described in Imbens (2004sdhine
figures refer to reading, mathematical and scientiferacy in areas not affected by the reformarstard
errors, in parentheses, were computed via bootasig 200 replications, allowing for clusteringlag class
level.

Table A.2.Average effects for achievement (sensitivity amakSlain Sample).
Reading Mathematics Science

1) 2) (©) (4) (5) (6)

Males Females Males Females Males Females

Academic Schools

-26.0238 1.7277 25943  -3.7520 10.3944  -0.0456
(7.2362) (8.6828) (9.0698) (6.9193) (7.8627) 460

Technical and Vocational Schools

-0.1710 -22.6390 -11.8815 22.5778 -3.0561 -21.1343
(7.7645) (6.6710) (9.2264) (9.4210) (8.8225) 869)

Notes Results were obtained from separate regressigrgebder and curricular type (academic vis-a-vis
technical or vocational). All regressions includecantrols the variables in Table 3, and a proxysfadent’s
ability obtained as explained in Section 5.2. Rolstsndard errors clustered at the class leveleperted in
parentheses.



Table A.3.Average effects for family inputs (PISA Sample).

AC TV AC TV AC TV
1) (2) 3) (4) (5) (6)
Methods Discipline Education
Area -0.0555 -0.0470 -0.0439 0.0528 0.0332 0.0477
(0.058) (0.035)  (0.032) (0.036)  (0.052) (0.038)
Time -0.0431 -0.0875 -0.0815 -0.0021 -0.0064 -0.0514
(0.052) (0.030) (0.031) (0.039)  (0.047) (0.037)
Effect 0.0397 0.0533 0.0817 -0.0473 0.0034 0.0280
(0.058) (0.042)  (0.039) (0.044)  (0.058) (0.043)
Constant 0.8927 0.9016 0.8930 0.8332 0.6909 0.8930

(0.113) (0.104) (0.092)  (0.107)  (0.132) (0.093)

Observations 1,008 1,186 1,017 1,191 1,006 1,189
AC TV AC TV
(1) (8) &) (10
Progress Spending
Area -0.0343 0.0562 26.9392 -8.6224
(0.063) (0.055) (24.338) (10.650)
Time 0.0140 0.0023 -23.5837 -37.9330
(0.042) (0.068) (22.939) (16.156)
Effect -0.0462 -0.0271 -18.5209 9.9809
(0.052) (0.077) (26.098) (21.791)
Constant 0.7886 0.7469 209.0503 202.209
(0.116) (0.117) (55.470) (40.018)
Observations 1,014 1,193 1,013 1,164

Notes Results were obtained from a difference in differes equation, by Academic (AC) and Technical and
Vocational (TV) schools, using information from tRéSA parent questionnaire. The variables consitlere
are: “l am happy with the content taught and thstructional methods used in my child’s school” (Wds,
columns (1)-(2), dummy for agree or strongly agréleam satisfied with the disciplinary atmosphémemy
child’s school” (Discipline, columns (3)-(4), dumnfigr agree or strongly agree); “My child’s schoaled a
good job in educating students” (Education, colunf®s(6), dummy for agree or strongly agree); “My
child’s progress is carefully monitored by the sahqProgress, columns (7)-(8), dummy for agree or
strongly agree); “Education costs” (Spending, caian(9)-(10); the variable is coded by PISA using th
following categories: less than 100EUR, betweenELIR and 200EUR, between 200EUR and 300EUR,
between 300EUR and 400EUR, and more than 400EURtakée as reference values for these categories
50EUR, 150EUR, 250EUR, 350EUR and 500EUR, respalg)iv Standard errors, in parentheses, are
clustered at the school level.



Figure A.l. Quantile treatment effects for achievement (sessitianalysis - Main
Sample).
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Notes Reported are estimates of quantile treatment&fflor reading, mathematical and scientific litgra
Results were obtained from separate regressiomebger and curricular type (academic vis-a-vis rieai
or vocational), using the method developed by Fi(@010). Bootstrap standard errors based on 200
replications and clustered at the class level aeel to compute 95% confidence intervals.



Figure A.2.Quantile treatment effects for achievement (sessitanalysis — Main

Sample).
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Notes Reported are estimates of quantile regressionsrdading, mathematical and scientific literacy.
Results were obtained from separate regressiomebger and curricular type (academic vis-a-vis rieai

or vocational). All regressions include as contithks variables in Table 3, and a proxy for studeability
obtained as explained in Section 5.2. Bootstrapdstal errors based on 200 replications and clubiréhe
class level are used to compute 95% confidencevalte



Figure A.3.Classification of Italian provinces depending odippstatus and survey
design.

TRENTO

Notes The province of Trento (Northern ltaly, in ligblue) is the only province not affected by the refo
An Italian province is a territory administrativedymilar to a US county. Provinces in dark blue ased as
donors in the evaluation design to match schoolthénprovince of Trento to similar schools outsitde
administrative border. All remaining provinces discarded from the analysis. See Section 3 fortiadail

details.



Figure A.4.Percentage of University Graduates by cohort oftb{l994 reform).
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Notes Reported is the percentage of university gradulayecohort of birth computed in 2010 from the Bank
of Italy Household Survey on Income and Wealth (pgmel), and using figures published from ISTAT
(Italian National Bureau of Statistics: bottom pn€ohorts born before 1976 are not affected by th
1994/95 reform of the upper secondary school sy$ses Section 5.4 for details).



