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This paper analyses the causal effect of grade retention on students” high school track decisions in Italy.
Using longitudinal administrative data, we propose a matching strategy to assess the impact of retention
in institutional settings with substantial leeway in the promotion/retention decision. If decision makers
differ in their propensity to retain students (strictness), it is reasonable to expect some of the students
kept back to be fully on a par with others who are promoted. Assuming that strictness is a school-related
factor, we argue that it is not theoretically possible to find a good match within the same school. We
therefore match retained students to students with a similar array of ability measures, who were
promoted in schools displaying a lower degree of strictness. We find that grade retention dramatically
increases school dropout rates and that the negative impact is stronger for students with poorly educated
or immigrant parents.



1. Introduction

Grade retention, the practice of holding back low-performing students to repeat a grade, is a
controversial issue that continues to generate much debate within and outside academia. Retention is
mainly used as a remedial measure, and many experts argue that students with learning difficulties
should be protected from overly demanding curricula and given extra time to catch up and develop
emotional and cognitive maturity before advancing to the next grade (Crahay et al. 2008; Shepard and
Smith 1989). Teachers, principals, and parents often welcome grade retention as an incentive to elicit
effort from demotivated students (Belot and Vandenberghe 2014) and as a means of safeguarding quality
standards in schools (Brophy 2006). However, the OECD and other international institutions have called
for limiting the use of grade repetition, considering it to be a waste of human capital at the system level
(OECD 2019; UNESCO 2012). They recommend setting differentiated learning standards instead,
arguing that contemporary education systems must accommodate a wide range of audiences, whose
members vary in educational background, needs and aspirations. Other arguments against grade
retention involve the issue of stigma attached to school failure, which can lead to demotivation and loss
of self-esteem and generate psychological costs that can further hinder school engagement (Shepard and
Smith 1989).

Research on the impact of grade retention on students’ educational careers has produced inconsistent
results. One major challenge to studies of this sort is that they require detailed longitudinal data on
individual careers, with relevant information about pupils’ performance both before they were held back,
to allow meaningful like-with-like comparisons, and afterwards, to allow analysis of the consequences
on different educational outcomes. Such data is generally difficult to obtain, and often necessitates ad
hoc integration of data archives. The main challenge to making appropriate comparisons between treated
units (retained pupils) and control units (promoted pupils) is that the former generally perform worse
than the latter. By exploiting the peculiarities of different institutional contexts, a variety of empirical
strategies have been employed in the literature to address this issue, ranging from regression

discontinuity design, instrumental-variable estimation, and matching strategies.

Apart from the informational and methodological challenges, another hurdle to this research strand is
the limited generalizability of findings across institutional contexts. This is because the practice and
timing of grade retention differs across educational systems. Most of the existing research come from
the U.S., where grade retention is common only in primary school, whereas in Europe, it is more
commonly seen in high school. Moreover, in some systems, the decision to hold students back is based
on standardized tests, while in others, it is subject to a considerable degree of discretion on the part of

teachers and principals.



In this paper, we analyze the impact of grade retention in Italian high schools, where retention remains
largely understudied despite its widespread practice. Although retention crops up periodically in public
discourse, there have been no attempts by scholars and educational authorities to pursue systematic
empirical analysis of its impact. A possible explanation for is the lack of adequate data for satisfactorily

addressing the question.

Here we draw on a rich longitudinal database that was constructed specifically for the purposes of this
study. The dataset covers the entire population of high school students for school years 2013-14 through
2016-17 in the three most populated regions in northern Italy (Lombardy, Piedmont, and Veneto). It is
based on the National Register of Students, which follows pupils over time and records all the relevant
details of their educational paths — grades, school transfers, promotion or retention at the end of each
school year — while simultaneously keeping track of the school and class identifiers. This data was
integrated with individual-level information provided by the National Institute for the Evaluation of the
Educational System (INVALSI), which administers yearly standardized tests of reading and math
literacy to students in different grades and collects information on their socioeconomic and migration

background.

Our contribution to the literature is also a methodological one. Exploiting the richness of the data, we
propose a matching strategy to assess the causal impact of retention in institutional contexts that allows
ample leeway in deciding whether or not to promote students. Because of this leeway, if decision makers
differ in their tendency to hold students back — which we refer to as ‘strictness’ — one should be able to
find fully comparable retained and promoted students. Assuming that strictness is defined at the school
level, we argue that it is not theoretically possible to find a good match within the same school.
Therefore, we match students who were held back to students with a similar array of ability measures

who were promoted in schools displaying a lower degree of strictness.

Our findings indicate that being exposed to grade retention sharply raises the probability to drop out or
transfer to less demanding school tracks. We conclude that grade retention is an inadequate remedial
policy, as it ends up increasing early dropout rates and can affect the number of young people who
graduate from university. Apart from its ineffectiveness, retention also creates problems of equity, as
students from disadvantaged backgrounds are found to experience stronger negative consequences.
Moreover, related work with the same data archive shows that, ceteris paribus, socially disadvantaged
students face a higher risk of being held back (Salza 2022). Overall, grade retention appears to

exacerbate the level of educational inequalities across social groups.

The remainder of this paper is organized as follows. We begin with an overview of the recent literature
on the impact of grade repetition across countries (Section 2). Section 3 provides an outline of the Italian

institutional context and the rules governing grade progression and Section 4 describes the data. In



Section 5, we discuss the identification strategy and describe the matching procedure and in Section 6

we present our findings. At the end of the paper, we discuss the results and draw conclusions.

2. Previous literature

Scholars have long debated the impact of grade repetition on achievement and school adjustment. Until
the 2000s, a large body of published works in this area reported detrimental effects of grade repetition
(Jackson 1975; Holmes 1984; Shepard and Smith 1989; Jimerson 2001, 2002). However, confidence in
such findings has been shaken by mounting criticism, as most early studies failed to adequately control
for pre-existing differences between retained and promoted students (Alexander et al. 2003; Lorence
2006). In the following, we review the recent literature regarding the substantive findings in earlier and
later grades (Sections 2.1 and 2.2) and the empirical strategies employed for the identification of the

causal effects (Section 2.3).

Since the practice of grade repetition differs across countries, its effects may vary across systems, and
the findings from one context may not always be applicable to others. First, there is variation in timing.
Grade repetition as a strategy to contrast poor performance is more common in primary school in some
countries and in high school in others. Moreover, in some systems, it is used mainly at points of
transition between educational cycles (e.g., between primary and middle school), with automatic
promotion being the rule within cycles. Second, in some systems, grade repetition is determined by
stringent rules based on standardized test scores, while in others school boards and teachers have ample
leeway in deciding which students should be held back. Third, in high school, grade retention is much
more common in tracked systems (where students are separated into schools providing different

curricula) than in comprehensive systems where, in the main subjects, students are streamed by ability.*

Together, these studies suggest that grade repetition may be beneficial in primary school, but more
harmful in later grades. Nonetheless, the evidence is still mixed and only based on data from a few

countries.

2.1. Grade retention in early grades

Quite a few studies report beneficial effects of grade repetition in early grades. Three different articles
(Jacob and Lefgren 2004, 2009; Allensworth 2005) analyzed the introduction of a test-based promotion
policy in Chicago public schools. Using regression discontinuity design on administrative data, they
found that grade repetition in third grade improved later achievement, while it had little effect in sixth
grade. Greene and Winters (2007), and Schwerdt and West (2012) exploited a similar strategy in Florida,

and both provided evidence of short-run beneficial effects of retention in third grade on reading and

1 Although compulsory transfers to less demanding educational pathways are also possible in some tracked
systems.



math scores. However, according to Schwerdt and West (2012), the advantage derived from repeating a
grade faded out over subsequent years. For a cohort of low-achieving elementary students in Texas,
Lorence et al. (2002) compared students held back in third grade to their promoted peers. The results
suggested that grade repetition helped low-achieving students pass the state reading examination. In this
case, an advantage persisted over the next six years. Examining the introduction of an automatic
promotion policy in Brazilian primary schools, Koppensteiner (2013) identified an adverse effect on
math achievement, arguing that the lack of the deterrent effect of grade repetition may have led to a

decline in effort.

Several studies provide empirical evidence that grade repetition in the European context has positive
effects. Fertig (2004) exploited data from a German retrospective survey to examine the academic
outcomes of students held back in fifth grade, finding a positive effect of repeating a grade on
educational outcomes. Similarly, Nunes et al. (2018), found a small positive impact of retention in fourth
grade on sixth grade test scores in Portugal. Alet et al. (2013) estimated a short-run positive effect of
grade repetition in third grade in France, but the advantage faded out or even reversed within four years.

Other studies report mixed results. Griffith et al. (2010) used the U.S. National Education Longitudinal
Study and found that students retained between kindergarten and eighth grade showed lower progress
in reading skills than their never retained peers. Two studies using data from Texas assessed the negative
impact of grade repetition by matching a relatively small number of students’ characteristics: Hughes et
al. (2017) reported that grade repetition increased early school dropout and Wu et al. (2018) found that
it was associated with lower progress in math skills. For students in New York City schools, Martorelli
and Mariano (2018) exploited the policy of high stakes testing and found that grade repetition had no
effect on behavioral outcomes in primary school. Pagani et al. (2001) found adverse effects on academic
performance and behavioral adjustment in Quebec, reporting larger effects when grade repetition

occurred at the early stages of primary school.

Turning to the European context, first-grade repeaters in Flemish schools outperformed equally at risk
promoted peers the following year and were less likely to be held back throughout their remaining
elementary school years (Goos et al. 2013). However, the achievement advantage disappeared in second
grade as soon as repeaters faced new learning material. Eventually, the repeaters were less proficient
than non-repeaters in math and reading. Grade repetition also had an adverse effect on psychological
well-being, resulting in higher chances of transferring to special education in primary school. Bonvin et
al. (2008) found contrasting outcomes in a matched sample of second-grade children in Swiss primary

schools. Children repeating a grade performed better than their similar younger peers in the new class,



but did not perform as well as comparable peers of their own age who had been promoted.? Focusing on
self-concept, Kretschmann et al. (2019) examined a sample of students for three years after they were
held back in sixth grade in Germany and found no evidence of positive effects. Another longitudinal
survey in the Lisbon region carried out by Peixoto et al. (2016) showed that grade retention in sixth

grade negatively affected both academic achievement and school emotional adjustment.

2.2. Grade retention in later grades

There are fewer studies on the effects of grade repetition in later grades. Jacob and Lefgren (2009)
assessed the causal impact of grade retention on high school completion in the Chicago area. As already
mentioned, they found that holding back younger students had no effect on their likelihood to finish
high school; however, retaining low-achieving eighth grade students substantially increased their
chances of dropping out of high school. Likewise, Eide and Showalter (2001) showed that repeating a
year before tenth grade had adverse effects on dropout rates. Using data from the Chicago Longitudinal
Study, Ou & Reynolds (2010) found that retention decreased the likelihood of enrolling in post-high
school education. More specifically, late retention (between fourth and eighth grades) was more strongly
linked to lower rates of post-secondary attainment than early retention (between first and third grades).
In Louisiana, where retention is mostly determined by results on a high-stake test, Eren et al. (2017)
observed that retention in eight grade increased the risk of dropout, and while analyzing the case of
Columbia, Ferreira et al. (2018) reported that students retained in high school improved their reading

but not their math test scores.

In the European context, Klapproth et al. (2016) compared the achievement of middle school repeaters
in Luxembourg with that of their promoted peers. They found short-term benefits for those who were
held back, although the two groups performed equally well in the medium run. However, grade
repetition seemed to harm self-esteem. Ehmke et al. (2010) used longitudinal data for a sample of ninth
graders in Germany and found no effect on math achievement or academic self-concept. Mathys et al.
(2019) investigated the effect of grade repetition on a small sample of students in high school in French-
speaking Belgium. They found decreased self-esteem, motivation, and perceived parental support in
students held back in the seventh and eighth grades. Similar evidence is found in Cockx et al. (2018),
who used data from a retrospective survey in Flanders, where underperforming students can choose
either to repeat a grade or to enroll in a less demanding track; the downgrading option is a popular

choice. They observed negative long-term impacts of grade repetition, including increased dropout rates,

2 One debate that applies to some of the literature on the effect of grade retention is whether to compare students
of the same age or in the same grade. The former compares retained students with promoted students of the same
age who are attending the next grade. The latter compares retained students with promoted students who are one
year younger but in the same grade. The results appear to vary systematically according to which approach is
adopted (Goos et. al 2021). In this paper, we compare students of the same age. The reason is that we are analyzing
the effect of retention after tracking, so it is unclear what would be a good match if the retained student changed
tracks after being left behind.



schooling delays, and subsequent shifts to the vocational track. Another longitudinal survey from
Flanders (Lamote et al. 2014) reported no effect on language achievement of retention in eighth grade,
but a positive effect on academic self-concept. However, the effect of retention on language achievement
became adverse in the longer run. Gary-Bobo et al. (2016) analyzed the effect of being retained in French
middle school, finding that while grade retention has a small positive effect on test scores in ninth grade,

it reduces the likelihood of reaching ninth grade in general (hon-vocational) schools.

2.3. Empirical strategies

For ethical reasons, randomized experiments are not a feasible way to analyze the effects of grade
retention (see Jackson 1975 for a few early exceptions). The main difficulty with non-experimental
settings is that of deriving the counterfactual outcome of a student who has repeated a grade, if instead
of being held back, he or she had been promoted. There is no one solution, because the appropriate
strategy (if any) depends on the selection rules into treatment. Different methods have been applied in

the literature, depending on the institutional context.

One setting for the study of grade repetition effects is test-based promotion. A transparent rule based on
the result of a standardized test rules out discretion on the part of teachers and principals and allows
estimation of a local treatment effect by means of regression discontinuity design techniques. Jacob and
Lefgren (2004, 2009) exploited such a test-based promotion policy to assess the effect of grade repetition
on students enrolled in the Chicago Public School System. Other who have employed this strategy
include Schwerdt and West (2012), Eren et al. (2017) and Martorelli and Mariano (2018).

Another ideal situation occurs when a new policy comes into effect. For example, Koppensteiner (2013)
exploits a change in the retention policy in primary school in Brazil to analyze the impact of the
introduction of automatic promotion on school performance, while Ferreira et al. (2018) exploited

timing differentials in the application of a change in the national retention policy in Columbia.

Identifying the effect of grade retention is more challenging in contexts where there is no test-based
promotion policy and where policy reforms are not being made. Some scholars have employed
instrumental-variable methods. For example, Alet et al. (2013) instrumented retention with the quarter
of birth, while Fertig (2004) used physical development. The identifying assumptions are that time of
birth and physical development may influence retention (older and more mature students are less likely
to be retained) but have no direct effect on future outcomes given retention. Eide and Showalter (2001)
have used exogenous variations in the starting age for kindergarten across U.S. states as instrumental
variables. Other studies (Gary-Bobo et al. 2016, Cockx et al. 2018) use a broader framework and
estimate dynamic models to estimate the effects of grade retention, controlling for unobservables and

handling the initial conditions problem.



A number of scholars have used propensity score (PS) matching to assess the impact of grade retention
on a variety of outcomes, such as future educational careers and psychosocial factors (Bonvin 2008; Wu
et al. 2008; Ou and Reynolds 2010; Ehmke et al. 2010; Goos et al. 2013; Klapproth et al. 2016; Hughes
et al. 2017; Mathys 2019). Propensity scores reduce potential bias by creating matched treatment and
comparison groups with similar probabilities of being in the treatment group, conditional on a set of
covariates. The strategy has been applied mainly in contexts where the promotion/retention decision is
subject to some discretion, so that a credible counterfactual for retained students can be identified among
existing promoted students. However, the validity of this strategy depends on data availability, in terms
of sample size (a large N is needed to find good matches) and richness of information, as the matching
model should include all possible confounders, both at the individual and at the school level, if contexts
also play arole.®

3. The Italian case

The Italian educational system is organized into four cycles. Primary school starts at age 6 and lasts five
years, after which pupils attend middle school from sixth to eighth grade. At age 14, students are tracked
into different high schools, although they may also choose 2—3-year regional programs in the vocational
education and training sector to fulfill the compulsory education requirement. High school lasts five
years (from ninth to thirteenth grade) and offers several curricula, broadly categorizable into: traditional
lyceums (academically oriented track), other lyceums (artistic, social science and linguistic), and
technical and vocational high schools. Having a high school diploma qualifies students to enroll in

tertiary education with no merit-based restrictions.

Despite the system’s openness, an extremely high level of social segregation characterizes high school
choices in comparison Italy to other European countries (Jackson, 2013). Higher levels of parental
education correlate strongly with successful early school performance, which increases a student’s
likelihood to enroll in a lyceum. The direct effect of social background given performance is particularly
large: given successful school performance, high-status families opt for lyceums much more frequently
than low-status and migrant families (Contini and Scagni 2013; Panichella and Triventi 2014). Social
stratification in high school choices is a critical issue, as the odds of entering and graduating from
university are much lower for students with technical and vocational diplomas than for those who

graduate from lyceums (Contini and Salza 2020).

The rules governing student progression differ at each level of education. Grade retention is extremely
rare in primary schools, where students advance to the next grade almost automatically, even if they
have not fully achieved the learning targets. Retention is slightly more common in middle schools, when

teachers can decide to hold underachieving students back. At the end of the 2017-18 academic year, the

3 The reported studies are based on small- to middle-sized samples, ranging from 500 to 1,500 students.



aggregate national rate of grade repetition was 2.1% in sixth grade, 1.7% in seventh grade, and 1.7% in
eighth grade (ISTAT 2019).4

The situation changes drastically thereafter. Grade level retention is common among high school
students, especially at the end of ninth grade; the percentage of students retained in high school is five

to six times higher than in middle school, with large differences across tracks (Table 1).

Table 1. Retained Italian high school students by grade and track in academic year 2018-19

9" 10" 1 12
High schools (Total) 11.8% 7.7% 7.7% 5.4%
Lyceums (Trad. and others) 7.9% 4.7% 4.8% 2.9%
Technical 16.7% 10.2% 10.4% 7.3%
Vocational (5- and 3-yr) 14.7% 12.1% 11.1% 9.2%

Source: Ministry of Education

In high school, evaluation of student performance is entrusted to the different subject teachers, according
to ‘the autonomous and competent expression of the teacher’, and made in conjunction with the rest of
the teaching staff. Students are assessed on their learning progress, behavioral conduct, and overall
scholastic standing. At the end of the school year, the subject teachers assign final grades to their
students. To be promoted, students have to get a minimum grade of 6 (out of 10) in each subject,
including behavioral conduct. If they receive less than that in one or more subjects, retention is
considered as an option for the next school year, depending on ‘the chances the student will be able to
meet the expected formative goals by the end of the year’ (OM 92/2007). Students who are deemed
unlikely to reach those goals are retained. Otherwise, an individual remedial learning plan is developed
for the student, and the decision postponed to before the start of the following school year, after an ad
hoc examination. The law makes explicit reference to teachers’ expectations: as such, the retention

decision is subject to a considerable degree of discretion and may vary substantially across schools.

4. Data

The empirical investigation in this paper relies on a novel longitudinal database that combines data from
the National Register of Students (ANS) with that from the National Institute for the Evaluation of the
Educational System (INVALSI). The construction of administrative archives collecting individual-level
data of student careers is a rather recent practice in Italy. For this reason, when the data was released, it
was considered reliable only from 2013 and only for certain regions. As a consequence, the data used in

this study covers the entire population of students registered for high school during the school years

4 When individual achievements are unsatisfactory in primary and middle school, schools must activate ad hoc
recovery strategies. In "extraordinary cases," teachers may choose to retain a student if the decision is unanimous.



2013-14 through 2016-17 in the three largest and most populated regions in northern Italy (Lombardia,

Piemonte and Veneto).®

We focus on students who entered high school (ninth grade) for the first time in the 2014-15 school
year. This allows us to match students using data available from 2013-14, observe whether they were
promoted or held back in 2014-15, and review their education records over the next two school years
(2015-16 and 2016-17).

Sometimes, individuals disappear from the dataset. When this happens, we label them as a “dropout
from the school system”. Dropouts may include students who transferred from high school to regional
vocational training programs (which are not included in the data archive). These students may also have
moved abroad or to an Italian region not represented in the data. However, we consider this a negligible
issue, as the share of students disappearing from the dataset is consistent with the regional statistics on

early school leaving.

In addition to information about the students’ grade progression and school attended, for each school
year we track their end-of-year marks in behavioral conduct and in Italian and math, which are
considered to be the two most important subjects. ANS also contains demographic information, such as
gender, age, and migration status. INVALSI contributes other important details such as standardized
test scores in reading and math literacy administered to students at the end of eighth grade, and

information about parental socioeconomic background.

Table 2 shows descriptive statistics of the students enrolled in ninth grade in school year 2014-15 by
retention status at the end of the year. To describe social background, we consider parental education
(less than high school=neither parent has a high school degree; high school=at least one parent has a
high school degree; higher education=at least one parent has a university degree). High schools are
grouped into the four broad tracks already mentioned: traditional lyceums, other lyceums, technical high
schools, and vocational high schools, ordered according to a widely accepted ranking from the most to

the least academic-oriented.

Retained students disproportionately belong to families with low parental education and with migrant
backgrounds, are more often boys and older. They are also overrepresented in technical and vocational
schools, reflecting the fact that retention is more common in these tracks. Not surprisingly, promoted
students outperform retained students in terms of both teachers’ marks and standardized test scores.
However, as shown by the large standard deviations, the performance distribution of promoted and

retained students largely overlap, making it possible to successfully match students in the two groups.

> Data release and protection was regulated according to a protocol signed by the Italian Ministry of Education
and the National Institute for the Evaluation of the Educational System (INVALSI).



Table 2. Descriptive statistics by retention status in ninth grade (school year 2014-15)

Promoted Retained students Total
students

Female .52 40 .51
Year of birth <2000 .05 .20 .07
(older than expected age for the class)

Parental education

Less than high school .29 45 .32
High school 44 .34 42
Higher education .20 10 19
Missing .07 A1 .07
Migration backgronnd:

Native 91 .79 .90
2nd generation .04 .08 .04
15t generation .05 13 .06
High school track

Traditional lyceum 41 22 .39
Other lyceum 13 A1 A2
Technical high school 34 A48 .36
Vocational high school A2 19 13
Performance measures in 8" grade:

Teacher grade in math 7.46 (1.26) 6.28 (.62) 7.29 (1.26)
Teacher grade in Italian 7.48 (1.09) 6.41 (.65) 7.32 (1.11)
Teacher grade in behavior 8.92 (.85) 8.06 (.88) 8.79 (91)
Math test score .33 (1.02) -52 (.85) .16 (.90)
Italian test score .27 (.87) -.51 (.76) 21 (1.04)
DPerformance measures in 9" grade

Teacher grade in math 6.68 (1.28) 4.15 (1.15) 6.36 (1.51)
Teacher grade in Italian 6.78 (.87) 5.2 (.96) 6.58 (1.04)
Teacher grade in behavior 8.76 (.84) 7.63 (.92) 8.61 (0.93)
N 108,369 17,867 126,245

NOTE. Standard deviations in parenthesis

5. Analytical strategy

5.1 Outcomes of interest

In this paper, we measure the impact of being held back in ninth grade on students’ subsequent
educational careers. We consider students who entered ninth grade for the first time in 2014-15 (year t).
We analyze the impact of grade retention in year t on the educational path over the following two-year
period. We focus on four key events: the enrollment decision at the beginning of year t+1, the end-of-
year-result of year t+1, the enrollment decision at the beginning of year t+2 and the end-of-year-result

of year t+2 (Figure 1). At the beginning of year t+1, students may either choose (outcome Y;): to enroll



in the same school®, change institution while remaining in the same track, move to a less demanding
track (in which cases the promoted students enroll in tenth grade and the retained students repeat ninth
grade) or to leave the school system. During the school year, students may (outcome Y,): drop out or
continue their studies. In the latter case they could either be admitted to the next grade or fail. Similarly,
we define two subsequent outcomes regarding the enrolment decision in school year 2016-17 (outcome
Y;) and the end-of-year result (outcome Y,). Given the longitudinal nature of the observations,

subsequent outcomes are defined only if individuals do not drop out of the sample first.”8

Figure 1. Timeline of the key events

Middle school High school
Year #1 Year ¢ Year ¢ +1 Year ¢t +2
2013-14 2014-15 2015-16 2016-17
8t grade 9th grade 9t grade if retained 9th grade if retained twice
10th grade if promoted 10th grade if retained once
11th grade if always promoted
PERFORMANCE TREATMENT OUTCOME OUTCOME OUTCOME OUTCOME
MEASURES DECISION AT ENROLMENT END OF YEAR AT ENROLMENT END OF YEAR
Teachers’ marks Promoted No enrolment Drop during year No enrolment Drop during year
Test scores N=108,369 Down track change | Prom. or Retained Down track change Prom. or retained
Reimiaedl School School change=track
N=17.876 change=track Same school
’ Same school

We then analyze the overall path over the two-year time span. We classify the trajectories as follows:
(i) linear career, when the student remains in the same school or in the same track and is not held back
within the next two years; (ii) downward change, when he or she moves to a lower track and is not held
back within the next two years; (iii) retention, when he or she experiences at least one grade repetition
within the next two years; (iv) dropout, when at some point within the two-year observation window he
or she is no longer present in the dataset.® It would have been particularly salient to evaluate the impact
of grade retention on the probability of obtaining an upper secondary diploma within a given period of

time, but unfortunately the dataset does not cover the entire period in question.

® In principle, some institutions deliver degree programs belonging to different tracks. To avoid confusion, when
we say “same school” we mean that the student does not change institution or track.

" More specifically, Y, is defined only for students enrolling in any school in 2015/16, Y3 only for those who have
not dropped out during the previous scholastic year and Y, for those enrolling in any school in year 2016/17.

8 We exclude from the analysis students who drop out but then re-enrol in year t+1.

® A student who was held back and later dropped out is classified as dropout.



5.2 Identification of the causal effect of retention

The estimation of causal effects requires a comparison of potential outcomes under two or more distinct
treatment conditions. In a one-treatment framework, the causal effect for a specific unit is the difference
between the outcome this unit experiences by being exposed to treatment and what that outcome would
have been without treatment (Imbens and Rubin 2015). In this study, we aim at estimating the average
difference between the retained student’s actual educational outcome Y; and the counterfactual Y,
representing what the career would have been like if he or she had been promoted. More formally, we

can refer to the average treatment effect for the treated as:
ATT = E[Yp — Y |T = 1]

where T is the binary indicator for exposition to grade retention. Since the counterfactual Y, cannot be

directly observed, it must be appropriately estimated.

In general, promoted and retained students have different characteristics, particularly in terms of school
performance. In an ‘ideal’ environment where retention is assigned according to school performance
assessment based on transparent and non-discretional rules, we could adopt a regression discontinuity
design and identify a local causal effect of retention by comparing students just below and just above

the performance threshold.

In principle, a well-defined treatment assignment rule does exist in our setting and is based on school
grades. Students failing one or more subjects are not admitted to the next year. However, the decision is
subject to considerable discretion: teachers and principals may hold different beliefs about the usefulness
of retention and set school-specific standards. In practice, marks — integer numbers between 0 and 10 —
are adjusted on the basis of the retention/promotion decision: if teachers wish to promote a student who
has not fully satisfied the requirements, they can (slightly) adjust the final mark by assigning a 6 (pass)
instead of a 5 (fail).2°

This has an advantage and a disadvantage. The advantage is that this margin of discretion means that
there are promoted students and retained students who have the very same ability, which provides
theoretical grounds for using matching strategies. The disadvantage is that, due to endogeneity of current
performance, we cannot match students on achievement measures that portray students just before the

promotion/retention decision; we have to rely on prior performance records instead.

To match students, we exploit a large array of performance measures taken at the end of eighth grade.
These include school marks in Italian and math — incorporating students' curricular knowledge,
competences, and effort — and scores on tests designed to specifically measure competences, following

a similar conceptual framework as that set out in PISA (OECD 2019). Also available is the teacher-

10 In principle, marks vary between 0 and 10, with 6 being the minimum needed to pass. In practice, however,
marks below 4 are hardly ever given on the final report card.



assigned mark in conduct, which reflects students’ diligence in carrying out school tasks and their

behavior, thus capturing non-cognitive traits such as self-control and motivation.

Let us formalize the problem. In principle, treatment assignment depends on the following deterministic

model;

Tjj = Bo + B1Aij + B2 Xij + B3Zj + 1 (1)

where T* is a retention score according to which the decision is taken and T is the binary treatment
variable, Z captures school-level observed characteristics potentially affecting school learning standards
(school curriculum and student body composition in terms of prior ability and family background). u is
a latent index of the school’s propensity to use retention as a remedial measure, assumed orthogonal to
the other explanatory variables. We refer to a school’s propensity to retain, conditional on the school
observable characteristics, as strictness. Within each school, the decision to promote or hold students
back depends primarily on the students’ current ability vector A, which, given the richness of the
observed measures, captures a wide range of cognitive and non-cognitive abilities. However, other
sociodemographic characteristics X may also play a role: as shown in Salza 2022, even net of prior
abilities, students from disadvantaged backgrounds are more likely to be retained. As motivated above
we cannot include contemporary school grades in the model because they are endogenous to the
retention decision; thus, we rely on the closest available prior achievement measures (school marks and

test scores one year before, at the end of eighth grade).
We may rewrite expression (1) as:

T{j = Bo + P1(A_yij + DAy) + B2 Xij + B3Zj + iy (2)
= Po + B1A—1ij + B2 Xij + B3Zj + 1 + &5

where A_; is prior ability and AA is the progress made in the current year. Since AA is unobserved to

the researchers, €;; = p1AA;; is an individual unobservable component.
Similarly, for explanatory purposes we may define a stylized outcome model as:
Y =vo + V1 + v Xij +vsZ; + 0T +u'y;
= Yo +V14-1ij + V2 Xij +v3Z; + 0Ti; + w5 (3)

assuming that the outcome may depend on treatment and on the same individual characteristics affecting
the retention decision.!* The error term u;; = y;AA4;; + u';; includes the new ability contribution and

an idiosyncratic error term. To simplify the exposition, in (3) we assume that retention has the same

11 Differently from few contributions exploiting IV strategies to analyse the effects of retention, we cannot think
of individual characteristics affecting retention but not directly affecting subsequent performance.



impact 8 on all students; however, in additional analyses we will allow for heterogeneous effects across
school tracks and family background. Moreover, this specification might be an oversimplification of the

true outcome model, as various interaction effects and non-linearities might be in place.*?

To estimate the causal effect of grade repetition we use a matching strategy. Ideally, the aim would be
to find a control unit for each treated unit who has the same performance measures and social and
migratory background and who attends a similar type of school (same track and same social and ability
composition). However, it is impossible to find a perfect match for all the variables of interest in real
contexts. PS matching allows matching to be made according to a scalar value, representing the
predicted treatment probability given observed individual characteristics. PS matching delivers unbiased
estimates of the treatment effect if the treatment assignment model includes all the relevant confounding
variables between the treatment and the outcome, so that, given the propensity score, treatment and
outcome are orthogonal (CIA-Conditional Independence Assumption). In other words, this assumption
implies that we may assume random assignment of the treatment within subpopulations defined by
values of the covariates. The second key assumption is that for large samples we can find both treated
and control units for all values of the covariates (Common Support). In practice, this means that we must
be able to find sizable groups of treated and control units with very similar propensity scores.

However, CIA is challenged if we use prior performance measures rather than current performance.

Since the larger the ability progress AA; ;, the lower the retention probability, when neglecting progress,

ij
we tend to overestimate the negative (or underestimate the positive) impact of treatment. We will come
back to this issue below. Note that although most other studies use previous performance measures to

control for ability, to our knowledge, ours is the first study to make explicit the issues involved.

Another question is related to the unobserved school strictness u. In this multilevel framework —
individuals are nested into schools — the most effective strategy for maximizing the probability of finding
good matches in terms of both individual and context characteristics would be to search for the match
within the same school, or in schools with the same observed characteristics and degree of strictness. If
the sample size is too small, a good strategy is to rely on PS estimation based on cluster (here schools)
fixed effects models (Arpino and Mealli 2011).

Nevertheless, if learning standards and strictness are set at the school level, there are theoretical reasons
not to choose matching units within the same school. In principle, if a student with given characteristics

and ability is retained, since decision rule (1) is ideally deterministic, we would not be able to find a

12 We also assume that the unobserved school strictness component does not affect future outcomes, conditional
on other school characteristics and the actual retention decision. In Table A5.1 in the Appendix, we display the
results of the estimation of model (3) on all matched units, with the addition of estimated strictness: the evidence
is that strictness is not related to the probability of linear, downward changes and dropout outcomes and only
slightly positively related to the probability of experiencing (another) retention.



promoted student with the same characteristics and abilities in the very same school. If we did find a
good match on the observable component of ability, these students would necessarily differ in the

unobservable component A4;;, and the promoted student would have more favorable characteristics

s
than the retained one.

Against this background, we exploit variations in school strictness: the possibility of finding an
appropriate match rests on the search for each retained student of a promoted student displaying the
same observed performance among ideally identical schools — in terms of curricula, social and ability
composition — but with a lower propensity to retain (see Fig.2). School strictness u; can be estimated
from model (2), as posterior Bayesian estimates within a multilevel logistic model with random intercept
at the school level. To ensure consistent estimation of school strictness, we assume that initial high
school choices are based on observed school characteristics (school type, student body composition in
terms of social background and abilities), but not on the unobserved orthogonal component of strictness
itself.® In the light of the large array of available ability measures (school marks, test scores and
behavior), we believe this is a credible assumption.

Figure 2. Finding a comparable match: same school or different school
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Left panel: With the same level of strictness, it is impossible to find students with the same
latent ability A in the treated and control groups. Units 1 and 3 perform below the threshold and
are retained; unit 2 performs above the threshold and is promoted. Right panel: With
differences in strictness, it is possible. Although units 1 and 3 have the same ability, unit 1 is
below the threshold in school j and therefore retained; instead, 3 is above the threshold in school
k and therefore promoted.

An interesting consequence of this strategy is that by imposing a match with control pupils in less strict
schools, we also tackle the confounding problem caused by the (inevitable) omission of current

performance. If grade retention worsens future outcomes (6 < 0), as will result in the empirical

13 If initial school choices depend on unobserved strictness there might be a positive correlation between u and &,
yielding to biased estimates of .



analyses, by forcing the comparison of treated units in stricter schools with control units in less strict
schools we end up attenuating the unbalance existing in the “new ability” component and potentially

even reversing it (see proof in Appendix 4).24

5.3 Matching procedure
Our matching strategy combines exact matching and PS matching and limits the search to the school
displaying the least degree of strictness, within an acceptable range of the predicted retention probability.

The following steps are taken:

1) We exploit the large N in our data to find for each retained student a perfect match among promoted
students on: (i) the individual variables of gender, age, parental education, migration background; (ii)
high school track and the school percentile in math according to test scores in eighth grade, to control
for the school composition in terms of ability.

2) Using the data from the entire student cohort, we estimate model (2), with a two-level logistic model
with random intercepts at the school level, including all the individual and school-level explanatory

variables detailed in Table 3. In addition, we compute Bayesian point estimates of school strictness.

3) For all retained pupils finding an exact match on the corresponding variables, the identification of
the pool of comparable controls works as follows. First, we evaluate the probability of being retained

for each student, given her individual and school characteristics at a given degree of strictness, say u; =

0, by computing:

P (T = 1lu; = 0) = 1/[1 +exp (Bo + Prawij + Poxuij + Psz)] )

Second, for each retained student we identify the pool of potential controls. Following the guidelines in
the existing literature on PS matching (Stuart and Rubin 2008), we include all promoted students who
are in the range of 0.20 standard deviations from the p-score of the retained. Third, within this set of
potential controls, allowing for multiple matching of control students with different treated units, we
choose as the best match the promoted student enrolled in the school displaying the least degree of
strictness, provided that the school strictness is lower than that of the corresponding retained student.
This means that if there are no promoted students within the desired PS range in less strict schools, the
treated unit will not be matched. Fourth, using only matched units, we compute the share of students

exhibiting each of the conditional outcomes (Figure 1) and the unconditional outcomes described above.

As sensitivity checks, we set even more restrictive rules to search for the match: (i) we allow for a

smaller range (0.10 s.d.) for the propensity scores; (ii) within both ranges - 0.20 and 0.10 s.d. - we

14 1f grade retention instead improved future outcomes, the strategy would either deliver less biased underestimates
of the positive effect of treatment, or overestimates of the effect.



impose unilateral intervals where the individual retention probability is also forced to be higher for the
controls than for the treated students. In this latter case, we end up matching retained students attending
stricter schools and with a lower retention probability given strictness than the homologous promoted
students. For comparison, we also estimate the impact of retention with similar-strictness matching.
After ordering schools from the least to the strictest, we restrict the search for a match in the least strict
school within the closest 5th-percentile of the strictness range. While with similar-strictness matching
retained and promoted students will display very similar average grades and test scores, we expect that
matching treated units with control units in less strict schools will unbalance observed ability measures
in favour of the treated, allowing to “correct” for possible differences in unobserved ability that could
lead to an overestimation (underestimation) of the negative (positive) effects of retention (see Table
AB.1 in the Appendix)

Table 3. Description of the variables

INDIVIDUAL VARIABLES

Age 1=whether the student is older than the modal age of the Exact matching
classroom; O=otherwise
Parental education Highest level of education attained by the mother and/or Exact matching
father: up to middle school, high school diploma, tertiary
education
Migration Native citizens: born in Italy, |Italian citizenship Exact matching
background Second-generation migrants: born in Italy, foreign citizenship
First-generation migrants: foreign-born, foreign citizenship
Gender 1=female, O=male Exact matching
Performance Final marks in Italian, math and conduct (behavior), 8" Propensity score
grade

Test scores in Italian and math, 8™ grade
HIGH SCHOOL VARIABLES

Track Traditional lyceums, other lyceums, technical high schools, Exact matching
vocational high schools
Ability composition: | According to math test scores measured at the end of 81 grade Exact matching

school percentile in
math test scores
Ability composition: | According to final teacher marks and INVALSI scores in 8™ Propensity score
average teacher grade
marks and INVALSI
scores + standard
deviation in math
INVALSI score
Socio-demographic School percentages of females, migrants, students older than Propensity score
composition the median age in 9" grade, and students with highly educated
parents (tertiary degree)

6. Results

A total of 179,350 students were enrolled in ninth grade in the school year 2014-15 in the regions

covered by the data. We exclude those who were not attending ninth grade for the first time (N=23,285),



as well as those with missing data on the outcomes of interest or with missing performance data. We
end up with a final analytical sample of 126,245 students, of whom 17,876 were retained (Table A2.1
in the Appendix).

Following the steps described in Section 5.3, we successfully match 7,453 of the 17,876 (41.91%)
retained students in the analytical sample to comparable promoted students (4,106 distinct individuals,
as 3,347 promoted students are matched with more than one retained student). We exclude from analysis
students who disappear from the panel and are then observed again (N=59). This leaves us with a total
of 7,438 retained students matched with 7,410 promoted students.

Thus, less than half of the students held back found a close match. In other words, many retained students
performed far too poorly to find a credible match among promoted students. This is shown in Figure 3,
where we compare the PS distribution, computed from (3), of matched and non-matched retained
students: clearly, matched students tend to have a much lower PS, and this is largely driven by

differences in performance.

Hereinafter, to qualify our estimates we adopt the term “LATT”, meaning the local average treatment
effect of the treated. What we are estimating in practice in fact is a local effect because what we are able
to estimate is the effect on the treated, near the (fuzzy) threshold between the pass or fail decision.

In Figure A3.1 in the Appendix we show the PS distributions for promoted and retained students in the
whole student population (left panel) versus the matched sample (right panel); in the latter we observe
a very good balance between treated and controls, as the corresponding PS distributions basically

overlap.

Figure 3. PS distributions within retained (matched vs. non-matched)
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In line with our expectations, forcing retained students to be matched to promoted students in less strict
schools, results in a treatment group composed of slightly better performing individuals than in the
control group (Table 4). Retained students in the matched subsample outperform the promoted ones on
all five measures of performance: they display higher average teacher marks in Italian, math, and
behavior and higher test scores (closer to the population mean, equal to 0) in the reading and math
literacy standardized national assessments. In this way, we contrast the potential bias related to the
impossibility to control for the difference in progress made during ninth grade between the treatment
groups described in Section 5.2. Ceteris paribus, this strategy should lead toward conservative estimates
of the effect of grade repetition if the effect turns out to be detrimental, or to an overestimate of the
effect if it turns out to be beneficial.

Table 4. Teacher marks and standardized test scores in treatment groups (matched subsample)

Treated Control Standardized bias
, 6.62 6.46
Ttalian mark (0.76) (0.74) 0.22
6.45 6.35
Math mark (0.76) (0.75) 0.13
. 8.32 8.06
Behavior mark (0.80) (0.91) 0.33
Reading test 025 A
g (0.81) (0.84) 0.28
-0.27 -0.43
Math test (0.71) (0.76) 0.23
N 7438 4106

NOTES. Standard deviations in parenthesis. The standardized bias is the difference in the mean value of a variable between
the treatment and control groups, divided by the standard deviation in the treatment group.

We now turn to the results. Table 5 displays the estimated LATT expressed as probability differences
and relative risks (risk ratios). We report the percent experiencing each event of interest at the beginning
and at the end of the two school years after year t (i.e., ninth grade in 2014-15), and hence the outcome

probabilities are conditional on survival (i.e., not having dropped out) up to that point.

Retention strongly affects the careers of students. 9.7% of the retained students do not enroll in school
at the beginning of year t+1 as opposed to 0.4% of the students in the control group, so the non-
enrollment relative risk is 25.6. Compared to non-retained students, repeaters are 4.4 times more likely
to transfer to a different school (14.3% vs. 3.3%), and 11.6 times more likely to switch to a lower track
(22.3% vs. 1.9%). Only about half of the repeaters keep attending the same school as opposed to 94%
of comparable students who were promoted. By the end of the year, roughly 8.2% of the enrolled
repeaters had left high school (5 times more likely than non-repeaters). On the other hand, the share of

students failing year t+1 is slightly lower for repeaters. This is not surprising, as teachers might be



reluctant to hold students back twice in a row. When looking at the second year (t+2), the gap with
comparable promoted students narrows somewhat. However, repeaters are still six times more likely not
to enroll than matched promoted students. Moreover, 5.6% of repeaters move to a lower track, as
opposed to 2.6% of controls; even more importantly, 6.6% of the surviving treated students drop out
from high school at the end-of-year t+2, vs. 2.8% of the similar controls. At this point, the probability
for grade repetition is also slightly higher for retained students than for the controls (14.4% vs. 12.6%).

Table 5. LATT estimates. Conditional outcomes

Treated Control
Prob Prob
Year t+1 N % N % Diff Ratio  P-value
At enrollment 7,438 7,410
Non-enrollment (dropout) 9.7 0.4 9.3 25.6 0.000
Track (downward) change 22.3 1.9 20.4 11.6 0.000
School change (same track) 14.3 3.3 11 44 0.000
Same school 53.7 939  -40.2 0.6 0.000
End-of-year outcome 6,719 7,382
Dropout during the year 8.2 1.6 6.6 5.0 0.000
Grade repetition 14.6 15.9 -1.3 0.9 0.040
Promoted 77.2 82.5 -5.3 0.9 0.000
Year t+2
At enrollment 6,169 7,262
Non-enrollment (dropout) 8.2 1.4 6.8 6.0 0.000
Track (downward) change 5.6 2.6 3 2.1 0.000
School change (same track) 4.8 5.4 -0.6 0.9 0.000
Same school 81.3 90.6 -9.3 0.9 0.000
End-of-year outcome 5,662 7,162
Dropout during the year 6.6 2.8 3.8 2.3 0.000
Grade repetition 14.4 12.6 1.8 1.1 0.002
Promoted 79.0 84.6 -5.6 0.9 0.000

Table 6 provides an overview of the two groups’ school careers after school year 2014-15. The outcome
is now characterized as the entire school path in the two school years following the retention decision
in ninth grade. We classify the paths as follows: (i) a linear career, when the student never changes
school and is never retained; (ii) a downward change, when the student moves to a lower track and is
thereafter promoted; (iii) retention, when the student is held back; (iv) dropout, when at some point

within the two-year observation window the student is no longer observed in the panel.t®

The share of students experiencing a linear career is much lower for the treated (37.2%) than for the
controls (69.5%). Retained students are more likely to make a downward change (+18.4 percentage

points, i.e., about 9.2 times the comparison group) and to drop out from high school (+21.8 percentage

15 If a student experiences grade retention and drops out afterwards, he or she is classified as a dropout.



points, i.e., 6 times the comparison group). Grade repetition is less common among the treated (-7.8

percentage points, risk ratio 0.7).

Table 6. LATT estimates. Unconditional outcomes

Treated (%) Control (%) Prob Diff. Prob. Ratio p-value
Linear 37.2 69.5 -32.4 0.5 0.000
Downward 20.6 2.2 18.4 9.2 0.000
Retention 16.0 23.9 -7.8 0.7 0.000
Dropout 26.2 4.3 21.8 6.0 0.000

6.1 Heterogeneity of the effects

We now examine the treatment effect by high school track in ninth grade, parental education and
migration background. We do so by looking at differences in the probability of experiencing each of the
four trajectories described above, for treated and controls in different social groups. The statistical
significance of these interaction effects is shown in the Appendix.

For students enrolled in traditional lyceums, high parental education significantly mitigates the negative
effects of retention (Figure 4 and Table A7.1 in the Appendix). More specifically, the probability of a
linear career (top-left panel) is substantially higher for retained pupils whose parents have tertiary
education than for those with lower education, and the difference between the corresponding
probabilities for treated and controls is smaller. Similarly, for the most advantaged group we observe a
lower effect of grade retention on the probability of experiencing a downward career (top-right panel)
and of dropping out (bottom-right panel), although the difference is not statistically significant. There is
also some evidence of a slightly lower impact of grade retention for students with better educated parents
in technical schools. Instead, for students in non-traditional lyceums and vocational schools, the negative

effects of grade retention do not appear to differ across parental education levels.

Figure 5 analyses grade retention effects by migration background. There is some evidence that the
grade retention effect in vocational schools in terms of the probability of not experiencing a linear career

is higher for migrant students than natives (Table A7.2 in the Appendix).

6.2 Sensitivity checks.

The results of the sensitivity checks described in Section 5.3 are reported in the Appendix (Table A6.3).
We focus on the impact estimates on career paths (unconditional outcomes). Overall, our findings are
consistent across matching procedures. Our preferred estimates based on bilateral propensity score and
the choice of the least strict school within that range (provided that the school of the control unit displays
a lower degree of strictness of the school of the treated unit) reveal that the risk of dropping out from
the school system is six times higher for retained students than for matched promoted students. The

estimates vary between 5.5 and 6.1, depending on the procedure. The corresponding estimate with



similar-strictness matching, displayed for comparison purposes, would be 7.9. Thus, in line with

expectations, less strict matching delivers more conservative estimates of the (negative) effect of

retention, as compared to similarly-strictness matching.

Figure 4. Shares of matched treated and controls experiencing different 2-year paths, by school
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Figure 5. Shares of matched treated and controls experiencing different 2-year paths, by school
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7. Summary and conclusions

The practice of grade retention continues to be a contentious issue. Despite its widespread adoption in

Italian schools, research into its effects has been limited by a lack of adequate data. This is the first study

to undertake systematic analysis of the impact of grade retention in Italian high schools. We use a novel

database that combines data from two administrative sources on students” educational paths and covers

the entire population of secondary school students between school years 2013-14 and 2016-17 in the

three largest regions in northern Italy. The database (N=126,245) includes a large array of performance

measures, capturing competencies, disciplinary knowledge, effort, and diligence prior to the occurrence

of grade repetition, which allows meaningful like-with-like comparisons, and afterwards, which allows

analysis of the consequences on educational outcomes. Since individual data is clustered by school, we

are also able to account for school-level factors in terms of social and ability composition that may affect

both the probability and the impact of retention.



We propose a matching strategy to assess the causal impact of grade repetition in Italy, where there is
substantial leeway in whether to promote or retain students. We argue that it is not theoretically possible
to find fully comparable retained and promoted students within the same school. However, given that
schools differ in terms of “‘strictness” — defined as the propensity to hold students back, given observable
characteristics such as the school curriculum (track), the student body ability and socio-demographic
composition — it is possible to find fully comparable retained and non-retained students. To ensure a
good match, for each retained unit we look for a promoted student with the same array of ability
measures (and other individual and school characteristics) in schools displaying a lower degree of
strictness. We end up matching 42% of the entire population of retained students. Naturally, not all the
retained students can be matched, because there is no corresponding control unit for those whose
performance is too weak. In this perspective, we can interpret our results as estimates of a local average
treatment effect on the treated (LATT).

Our results do not speak in favor of grade repetition. In the two years following ninth grade, we find
that retained students face a much higher dropout risk than their promoted peers. Repeaters are also
more likely to move to tracks with less demanding learning targets. Although less grave than dropping
out, downward track transfers may result in loss of human capital, since earning a technical or vocational

school diploma strongly reduces the chances of entering and completing tertiary education.

Moreover, there is evidence that the negative impact of grade retention is larger for the least advantaged
social groups. Since students from families with low parental education and migrant backgrounds are
more vulnerable to the risk of grade retention even net of prior performance (Salza 2022), we may
conclude that — in addition to being ineffective as a remedial tool for poor performance — the practice of

grade retention also exacerbates educational inequalities.

A note on external validity is in order. This study is based on population data from three large northern
Italian regions. If not only institutional characteristics matter but also the environment in which students
live, then the gap between northern and southern Italy in terms of economic development means that
our estimates may not apply to the entire country. Southern Italy is characterized by lower levels of
achievement (Argentin et al 2017), higher rates of early school leaving, youth unemployment, and NEET
(Openpolis 2019), while retention rates are only slightly higher (MIUR 2019). We can expect grade
retention to have a major negative impact even in the most disadvantaged areas of the country. More
research is needed to determine how grade retention affects the lives of youths in different settings

within a specific institutional context.
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APPENDIX

(Al) National descriptive statistics

The average share of retained students enrolled in Italian schools (all levels) was 6.6% in 2018, as
compared to Piedmont (6.3%), Lombardy (6.8%), and Veneto (5.7%). As for the rest of the country, the
share is 6.2% and 6.3% in the Center and the South, respectively, while it is higher in the islands, 8.5%
(ISTAT 2018). The share of non-admitted students by grade has been declining over time, as Table A1.1
below shows.

Table Al.1. Share of retained students by grade in recent school years
Middle school High school

Grades: Gth 7th 8th Oth 10tk 11th 12h 13th
2013-2014 3.8% 3.2% 2.8% 16.3%  10.5%  9.7% 7.2% 4.2%
2014-2015 3.4% 2.1% 2.8% 14% 8.4% 7.8% 5.3% 4.6%
2015-2016 3.2% 2.7% 2.4% 14% 8.3% 7.8% 5.5% 4%
2016-2017 2.5% 2.1% 2.1% 13.4%  8.3% 7.6% 5.5% 3.8%

(A2) Analytic sample

Table A2.1. Steps to reach the analytic sample

N

Enrolled students in 9" grade, 2014-15 179,350 -
Previously retained in 9" grade, 2013-14 23,285 -
Missing educational outcomes in 9™ grade, 2014-15 2,864 =
Valid observations from ANS, 2014-15 153,201 -
Missing teachers’ marks and\or INVALSI scores 29,856 =
Valid observation with performance info 126,245
N of retained in 9" grade, 2014-15 17,876

N of non-retained in 9™ grade, 2014-15 108,369




(A3) Propensity score distributions

Figure 3: Propensity score distributions before and after matching

All students Matched sample

k_density
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Solid line: promoted students
Dashed line: retained students.

(A4) Matching with different strictness to address the consequences of the violation of CIA

Let us formalize the problem.
Treatment assignment (at least in principle) depends on the following deterministic model:

Tij = Bo + B1Aij + BoXij + B3Z; + pj (A4.1)

T;j = I(Tl-’j- > 0)
where T* is a retention score according to which the decision is taken and T is the binary treatment
variable, Z captures school-level observed characteristics potentially affecting school learning standards
(school curriculum and student body composition in terms of prior ability and family background). u is
a latent index of the school propensity to use retention as a remedial measure (strictness), assumed
orthogonal to the other explanatory variables. Within each school, the pass or failure decision depends
primarily on the students’ current performance A, although other sociodemographic characteristics X

may also play a role (Salza 2022).

Since we cannot include contemporary school performance and must rely on prior achievement

measures, we may rewrite expression (A4.1) as:

Ti; = Bo + B1(A—1ij + AAyj) + B2 Xij + B3 Zj + (A4.2)

= Po + B1A_q1ij + B2Xij + B3Zj + uj + €5

where ¢;; = B1AA;; is for the researcher an individual unobservable component.



Simplifying the setting, consider a binary outcome model, with Y;; the propensity of one of the two
options:
Y = Yo+ v1dij +v2Xij +vsZ; + 0Ty + u'y; (A4.3)

In this specification, we assume that the outcome may depend on treatment and on the same observed
characteristics affecting the grade repetition decision.

Yii =vo +vi(A_qij + DAy + v Xij +v3Z; + 6T + 'y

=Yo + V1l-1ij + V2Xij + v3Z; + 0Ty; + uy; (A44)
The error term w;; = y;AA;;+u’;; includes the contribution of new ability and the idiosyncratic error.
Since the larger A4;;, the lower the retention (treatment) probability, by neglecting the new ability

component we will overestimate the negative impact of treatment or underestimate the positive effect

of treatment.

Proof

We now demonstrate that by matching pupils in same-strictness schools we obtain the following:

E(Y*|A_,X,Z,T =1) —E(Y*|A_,X,Z, T = 0) = 6 + v, [E(AA|AA < k) — E(AA|AA > k)]
(A4.5)

In fact,
E(V' AL, X, Z,T = 1) = Yo + V1A_1 + Vo X +y3Z + 6 + v E(AA|T = 1) (A4.6)
=Yoo+ V1A_1 + V2 X +v3Z + 0 + v E(QA|By + B1(A_1 + AA) + X + B3Z + > 0)
=Yo+ V141 + V2 X +v3Z + 0 + y1E(BAIBL1AA > =By — P1A—1 — B2 X — B3Z — 1)

We can assume $; < 0, because the higher the performance the lower the retention probability; thus,

the above expression becomes:

= Yo+ Vid_y + V2X +v3Z + 0 + 1, E (8A|na < SPoFrla s PR ln)

B1
Similarly:

= Yo+ V141 + 12X + 132 + 1, (4]aa > ZPo-Prta Pl 2o

B1

By subtracting (A4.7) from (A4.6) and letting k = _B"_BlA*;BZX_BSz_“, we obtain (A4.5).
1

We may therefore conclude that if we match treated and control students with the same array of

individual and school characteristics and the same estimated strictness, we will obtain a biased estimate



of the true effect of grade retention. If Y* is a positive outcome, y; > 0, so the bias is
v1[E(AA|AA < k) — E(AA|AA > k)]<O0. If Y™ is a negative outcome, y; < 0 and y;[E(AA|AA < k) —
E(AA|AA > k)]>0. In either case, we would overestimate a negative effect or underestimate a positive
effect.

What happens if we match each treated (retained) student with control (promoted) students in less strict
schools? In this case, we end up estimating the effect of grade repetition 6 as:

E(Y*|A_,X,Z, T =1)—E(Y|A_1,X,Z, T = 0) = 0 + y,[E(AA|AA < ky) — E(AAJAA > k)]

—ﬁo—ﬁ1A—1—B/jzX—/3'3Z—#T and kC — —Bo—B1A-1—B2X-B3Z—lc and r > Ue

with kr > k., because ky = B
1

(keep in mind that §; < 0).

Since E(AA|AA < kp) — E(AA|AA > k() < E(AA|AA < k) — E(AA|AA > k), the bias, if still
existing, would be smaller than with same-strictness matching. This means that if the effect of treatment
iS negative (i.e., grade retention worsens future outcomes), with less-strictness matching we reduce the
bias attached to matching retained with non-retained students according to prior measures of ability. The
larger the distance between the strictness levels of treatment and control groups, the smaller the bias,
which tends to 0 as this distance increases.

Interestingly, since we actually end up matching retained students with higher prior school performance
than the promoted ones, the bias could reverse direction, meaning that we could even deliver a

conservative estimate of the impact of grade repetition.

(A5) Assumption check

Table A5.1. - Effect of estimated strictness on career type (unconditional outcomes).

Career Exp(B) =RR p-value
Linear (rif) - -
Downward 1.09 0.271
Grade repetition 1.13 0.028
Dropout 0.92 0.261

Multinomial logit models. Controls: gender, age, teacher marks, standardized scores, migration
background, parental education. RR=relative risk of experiencing different career types
(retained/promoted).



(A6) Sensitivity checks

Table A6.2. - Performance in 8" grade - different matching procedures

Italian mark Math mark Behavior mark Reading test Math test

PS: range 0.20 bilateral. Strictness: the least (IN=7453)

Controls mean 6.45 6.35 8.06 -0.45 -0.43
sd 0.74 0.75 0.91 0.84 0.76
Treated mean 6.62 6.45 8.32 -0.25 -0.27
sd 0.76 0.76 0.8 0.71 0.71
Standardized Bias 0.22 0.13 0.33 0.28 0.23
PS: range 0.10 bilateral. Strictness: the least (N=5934)
Controls mean 6.48 6.35 8.12 -0.40 -0.40
sd 0.72 0.71 0.86 0.74 0.82
Treated mean 6.67 6.51 8.37 -0.23 -0.19
sd 0.78 0.80 0.78 0.71 0.82
Standardized Bias 0.25 0.19 0.31 0.23 0.25
PS: range 0.20 unilateral. Strictness: the least (IN=5528)
Controls mean 6.41 6.27 8.05 -0.46 -0.48
sd 0.63 0.54 0.85 0.71 0.77
Treated mean 6.68 6.52 8.38 -0.22 -0.18
sd 0.78 0.81 0.79 0.70 0.82
Standardized Bias 0.34 0.32 0.42 0.35 0.36
PS: range 0.10 unilateral. Strictness: the least (N=4301)
Controls mean 6.49 6.34 8.14 -0.39 -0.37
sd 0.68 0.62 0.83 0.71 0.78
Treated mean 6.74 6.59 8.42 -0.17 -0.12
sd 0.81 0.85 0.78 0.71 0.83
Standardized Bias 0.31 0.30 0.35 0.30 0.31
PS range 0.20 bilateral. Similar Strictness: 5 percentiles (N= 4170)
Controls mean 6.66 6.56 8.34 -0.25 -0.19
sd 0.85 0.91 0.82 0.75 0.89
Treated mean 6.64 6.48 8.31 -0.27 -0.22
sd 0.78 0.79 0.81 0.72 0.84

Standardized Bias -0.03 -0.10 -0.04 -0.03 -0.04




Table A6.3. - LATT for different matching procedures

Career Treated (%) Controls (%) RD RR p-value
PS: range 0.20 bilateral. Strictness: the least (IN=7453)
Linear 37.2 69.5 -32.4 0.5 0.000
Downward 20.6 2.2 18.4 9.2 0.000
Retention 16.0 239 -7.8 0.7 0.000
Dropout 26.2 4.3 21.8 6.0 0.000
PS: range 0.10 bilateral. Strictness: the least (N=5934)
Linear 38.1 71.4 -33.2 0.5 0.000
Downward 20.8 1.8 19.0 11.5 0.000
Retention 16.0 22.7 -6.8 0.7 0.000
Dropout 25.0 4.1 21.0 6.1 0.000
PS: range 0.20 unilateral. Strictness: the least (N=5528)
Linear 38.4 68.8 -30.4 0.6 0.000
Downward 21.0 2.3 18.8 9.3 0.000
Retention 15.8 24.5 -8.7 0.6 0.000
Dropout 24.8 4.5 20.3 5.5 0.000
PS: range 0.10 unilateral. Strictness: the least (N=4301)
Linear 39.2 71.4 -32.2 0.5 0.000
Downward 21.4 2.4 19.0 8.8 0.000
Retention 15.9 22.2 -6.3 0.7 0.000
Dropout 23.6 4.1 19.5 5.8 0.000
PS range 0.20 bilateral. Similar Strictness: 5 percentiles (N= 4170)
Linear 36.8 73 -36.2 0.5 0.000
Downward 21.4 2.0 19.4 10.9 0.000
Retention 17.0 21.9 -4.9 0.8 0.000
Dropout 24.8 3.1 21.7 7.9 0.000




(A7) Heterogenous effects

Table A7.1. Interaction effects between grade repetition and parental education on the probability
of a linear career. Logistic models, by school track.

Coef. S.E. p-value 95% C.1.
Traditional lyceums
Treated -2.11 0.16 0.000 -2.43 -1.79
Parents’ highest education x grade repetition
Diploma 0.04 0.19 0.826 -0.34 0.42
Tertiary 0.92 0.22 0.000 0.50 1.35
Other lyceums
Treated -1.65 0.21 0.000 -2.06 -1.24
Parents’ highest education x grade repetition
Diploma -0.38 0.28 0.168 -0.92 0.16
Tertiary -0.23 0.49 0.637 -1.19 0.73
Technical
Treated -1.59 0.07 0.000 -1.73 -1.44
Parents’ highest education x grade repetition
Diploma 0.26 0.11 0.013 0.06 0.47
Tertiary 0.19 0.27 0.469 -0.33 0.71
Vocational
Treated -1.36 0.10 0.000 -1.56 -1.15
Parents’ highest education x grade repetition
Diploma -0.28 0.20 0.168 -0.67 0.12
Tertiary -1.73 1.14 0.129 -3.96 0.51

Controls: gender, age, teacher marks, migration background, standardized scores. Ref. category is ‘No diploma’.

Table A7.2. Interaction effects between grade repetition and migration background
on the probability of a linear career. Logistic models by school track.

Coef. S.E. p-value 95% C.I
Traditional lyceum
Treated -1.92 0.49 0.000 -2.88 -0.96
Migration background X grade repetition
Citizen 0.07 0.49 0.878 -0.89 1.05
Other lyceum
Treated -1.04 0.99 0.294 -2.99 0.91
Migration background X grade repetition
Citizen -0.89 1.00 0.373 -2.85 1.07
Technical
Treated -1.56 0.23 0.000 -2.01 -1.11
Migration background X grade repetition
Citizen 0.08 0.24 0.722 -0.38 0.55
Vocational
Treated -1.97 0.29 0.000 -2.54 -1.39
Migration backgronnd X grade repetition
Citizen 0.54 0.30 0.077 -0.06 1.13

Controls: gender, age, teacher marks, migration background, standardized scores. Ref. category is ‘Migrant’.



