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| study the effects of the increase in the Compulsory Schooling Law (CSL) leaving age from 15 to 18
years old, that happened o r t ug al in 2009, 0 N — samelyd gradwaton e d u c
probabilities and school track choices. The Portuguese case provides a setting to study its effects on
low-achieving students a group for whom the effects of CSL changes should béitfeest. The

policy determined that students enrolling in thegrade (or lower grades) in the academic year of
2009/10 would be subject to the new CSieeding to stay in school until finishing the 12" grade, or

turning 18 years old - while those enrolling in the"8&rade (or higher) in the same academic year would

still be under the old CSL anuld leave school when finishing the 9™ grade or turning 15 years old.

As such, there is a group of students from the same grade-cohort in the academic year of 2008/09 (the

year before the policy was implemented) for which their academic achievement in that year (marginally)
determined whether they were exposed to the new CSL or not. Students enrolled in the 7" grade in

2008/09 that were (marginally) retained had to repeat the 7" grade in the subsequent academic year and

were, therefore, exposed to the new CSL, while students in the 7" grade in 2008/09 that were
(marginally) promoted to the 8" grade still fell under the old CSL. Assuming the effect of grade

retention versus promotion on outcomes remained constant in the analysis period, I use data from

students at this retention margin from other grade-cohorts to isolate the causal effect of the CSL from

the effect of retention on outcomes. Preliminary results suggest substantial heterogeneity in both
compliance with the new CSL and other outcomes.
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1. Introduction

Reducing earlschool leaving, defined as leaving education with at most lower secondary schooling

is generally considered to be one of the top priorities of educational policy. By the year 2000, the early
school leaving rate in the European Union averaged about 20%. Because of the social and economic
importance of decreasing these rates, the Eurogeam set as &urope 202@oal to bring this rate

to under10%, a target thahas beerpractically met, with2019rates at 10.4%. While these numbers

have been improving, the general consensus is that there is still substantial room for improvement. A
padicy that is typical applied to reduce early school leaving and dropout is to increase the compulsory
schooling leaving age. By mandating that students stay longer in schools, we would expect that more
of them eventually obtain an Upp8econdary school gioma— specifically, themarginal students

that change their educational path because of the policy.

While the effects of Compulsory Schooling Laws (CSL) on various social and economic outcomes have
been widely documented in the literatueg., on wags, crime, voting behavior, fertility decisions, or
mortality - there is a smaller body of literature studying the effects of CSL on school dropout. Cabus &
De Witte (2011) show that a one year increase in the Compulsory Schooling Leaving (CSL) age
decreasd dropout rates in the Netherlands, while Landis & Reschly (2011) find that a higher CSL age
in the US had an effect on the timing of dropping out, but not on high school completion rates.
Furthermore, there is an even further lack of evidence of tHeatein secondary school tracking choice
school, student composition, or school quality. Adaméolgyi (2018) studies the effects of increasing

the CSL age from 16 to 18 in Hungary and estimates an increased probability of choosing the academic
high schael track instead of vocational training schools. At the same time, those choosing vocational
training schools were more likely to drop out under the higher CSL age scheme, an effect the author
attributes to a decrease in the quality of teaching in voetiining schools due to supply constraints,

and shift in student composition to include more students from lower socioeconomic backgrounds. On
the other hand, Erten & Keskin (2019) find that students were more likely to choose vocational high
schools agr the policy change in Turkey that increased compulsory schooling from 8 to 12 years. The
literature therefore presents mixed evidence both on the effectiveness of compulsory schooling laws in
decreasing dropout rates and their effects on school tradtesh

The Portuguese case provides a noteworthy opportunity to study the effects of increasing the CSL age.
Portugal had one of the EU’'s highest early schoc
from 15 to 18 years old in 2009, and curhgrichieved a rate of 8.9% in 2B2Attainingthe EU2020

targetof arateunder10%. Moreover, CSL age changes have not been frequent in Europe as of a late

and these increases are usually lower than three years. It is worthwhile noting that a minority of

1 “Early leaver from education and training, previously named early school leaver, refers to a person aged 18 to 24 who has
completed at most lower secondary education and is not involved in further education or training; the indicator 'early leavers
from education and training' is expressed as a percentage of the people aged 18 to 24 with such criteria out of the total
population aged 18 to 24.” (Eurostat, 2020)



European countries set the compulsory education requirement at thesappedary level, or when the
student turns 18, and large changes in this age lawi hot been thoroughly studied. In fact, Eurydice
(2019) shows that in the 43 European education systems analyzed, only 8 have a duratitimef full
compulsory education of at least 12 years (Belgium, Luxembourg, Portugal, Northern Ireland, Turkey,
Hungary and Germany). Portugal increased the CSL age from 15 years old to 18 years old in 2009.
Students enrolled in grades 1 tdr@m the academic year of 2009/bBwardsneed to stay in school

until they have finished the $2jrade of schooling (the lastagle of schooling in either the academic

or vocational tracks) or have turned 18 years old, while students enrolled in the 8th grade or above in
2009/10 are still under the old CSL and can leave school when they have finished the 9th grade or have
turned B years old. Elementary Schooling in Portugal goes from the 1st to the 6th grade and Lower
Secondary Schooling goes from tH&td@ the 9" grade. During these first two educational stages there

is no abilitytracking and the general track has the vasonigjof students enrollecaround 90%.
UpperSecondanschooling Portugal starts in the lgrade. Students enrolling in this grade need to
make the choice of whether to enroll in the Vocational track, from which students can choose one of
several diffeent fields, or thgeneralAcademic track, which is composed of 4 different specialization
subtrack: Sciences and Technologies; Sedconomic Sciences; Humanities and Languages; and
Arts. Although students are not tracked by ability into their wygeesndary education paths, student

and parental selection make it more likely for students coming from higheresmmomic status to

pursue the academic track, and within the academic track, to choose the Sciences track. As students
under the old CSL wereohrequired to choose an upgsrcondary track, a question that arises from

this policy change is how did student track choices change as a result of the 3 years increase in the CSL
age. Furthermore, were students under the new CSL more likely to gétschapl diploma? And is

this probability intertwined with secondary school track choices taken in thgrade?

A straightforward, yet nae, approach would simply compare track choices and dropout rates of the
older cohorts (in the'7grade in 20089) that were under the old CSL, with those of the younger
cohorts (in the 7 grade 2009/10). However, this approaznnot account founobservable cohort

effects that may drive educational outcomes. Nonetheless, there is a group of students from the same
gradecohort in the academic year of 2008/09 (the year before the policy was implemented)rfor wh
their academic achievement in tyatr (marginally) determined whether they were exposed to the new
CSL or not. Students enrolled in th& @grade in 2008/09 that were marginally retained had to repeat

the 7" grade in the subsequent academic year and were, therefore, exposed to thé neaviBG to

stay in school until they turn 18 years old or finish th€ drade. On the other hand, students in the 7
grade in 2008/09 that were (marginally) promoted to thgr@de still fell under the old CSL and could

leave school when they turnd® years old or finished the"@rade. It is important to mention that
retention levels in Portugal are quite high and a common pradiieeretention rate in thé"grade

between 2007 and 2011 was around 15% and about 30% students in this gréeatwnbteen retained

at least once. Furthermore, having at least one retention is a key predictor of early schookdftpout



grade studenis the analysis periodith at least one retention were around 30% less likely to graduate.

As such, this approacwould compare "7 grade students from the same gradbort in 2008/09 for

whom their academic performance marginally determined grade retention and hence, exposure to the
higher CSL age. Yet, it assumes that marginally retairssharginally promoted stents are not
different, on average, in terms of unobservables that may also affect the outcomes in question. To
mitigate this potential issue, | use data from students from previbgsade cohorts that were also in

the retentiorvspromotion margin, bt for whom this did not determine exposure to different CSL ages,

to isolate the effect of the CSL from the effect of retention on outcomes.

This Differencein-Differences methodology rests on the assumption that, during the period of analysis,
the effe¢ of grade retentions promotion at the margin remained constant. | identify this margin by

l ooking at retention rules and school subject sc
the class committee but, as determined by national lam)ysconsidered when a student has 3 or more
failing scores in the 10 subjects taken in tHegi7ade. However, in practice, grade retention is much
more commonly applied when a student has 4 failing scemdy 6.3% of students with 3 failing

scores wee retained, while 72.4% with 4 failing scores were retained, and 94.1% of students with 5
failing scores were retained. | focus on the group of students that had between 3 and 5 failing scores, a
group that is very similar in terms of pmeatment obserble characteristics, as shown by balance
tests. Standardized differences in Seeamnomic status covariates between the retained and promoted
groups are below the 10% threshold and specifically, differences in baseline-adslitpeasured by

results inthe 8" grade national exam scoresre very small and often, not statistically different between

the two groups. A threat to the aforementioned identifying assumption would be if schools and teachers
purposely changed retention practices in the acadgeaic before the policy was implemented in the

7" grade (2008/09), or if these students changed their effort levels in response to an anticipation of
different exposures to the policy. Balance tests comparing students in the retention margin in the
2008/® academic year with students in this margin in prior and subsequent years show that these
differences were in fact small. Moreover, retention rates in‘tlyggatie also remained stable in the 16%

rate around this period.

Preliminary results suggest substantial heterogeneity in both compliance with the new CSL and in other
outcomes analyzed (school track choices and graduation probabilities). While the literature presents
mixed evidence on the effects of increasing the @§é, there is a consensus that these effects are
typically concentrated on the masarginalstudents. Results suggest thatrtien compliers from the

policy —that is, those that would have left school earlier, in the absence of the higher CSlerge
students fronbothlower socieeconomic statuand lowerachieving, whereas no effects are found for
higherachieving andhigher socieeconomic statustudents.

This paper is organized as followSection 2 presents the Portuguese institutional seftlegt, in

Section 3 the identification strategy is discussed, and Section 4 describes the data used. Finally, Section

5 presentgreliminary results, while Section 6 concludes.



2. Institutional Setting

Portugal inceased its Compulsory Schdataving (CSL) age from 15 to 18 years old in 2009. Among

other reasons, the fact that the country had one ofuhgpBanUnion s hi ghest early sc
rates in 2008 at 35%ignificantly above the EU rate df4.4% was one of the main drivers ofigh

policy. 12 years later, in 2020, Portugal was able to achieve an early school leaving rate @in8.9%,

attained the EU 2020 target of a rate under 1®gure 1) While this was a very substantial
improvement, it remains to analyzewbhab nt r i buti on the CSL age policy

already on a clear downwards trajectory.
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Figure 11 Share of early leavers from education and training in th&ahd PortugalA “Early leaver fromeducation and

training, previously namedarly school leaver, refers to a person aged 18 to 24 who has completed at moselmnelary

educationand is not involved in furthexducationor training; the indicator 'early leavers from education and tragiirs

expressed as a percentage of the people aged 18 to 24 with such criteria out of the total population aged18t¢ Z2ur ost at ,
2020) Data for the ELR8 2020 average is not yetaiable.

The government first announced in 2007 their plans to isertdee CSL age from 15 to 18 years old
two years later, in April of 2008he parliament approved thew proposal and in August of that year

the law wadinally approved. Support for the policy was generally widespread and political discussions
focused mostly on the details of its implementation and resources ndddethw determined that

students enrolled in grades 1 tdr@m the academic year of 2009/b@wardsneed to stay in school



until they have finished the $2jrade of schooling (thiast grade of schooling in either the academic

or vocational tracks) or have turned 18 years old, while students enrolled in the 8th grade or above in
2009/10 are still under the old CSL and can leave school when they have finished the 9th grade or have
turned 15 years oldChildren start school the year they turn 6 years old and private and public schools
coexist in all levels of educati&rElementary Schooling in Portugal goes from tfdalthe & grade

and LowerSecondary Schooling goes from tH&t@ the 9" grade. During these first two educational
stages there is no abilityacking and the general track has the vast majority of students enrolled (around
90%). UppeiSecondary Schooling Portugal starts in th& gade. Students enrolling in thigade

need to make the choice of whether to enroll in the Vocational track, from which students can choose
one of several different field$irected towards earlier integration in the labor marnethe Academic

track, targeting students who want to pursue a university degreieh is composed of 4 different
specialization sulrack: Sciences and Technologies; Sediwonomic Sciences; Humanities and
Languages; and Arts. Although students are not tracked by abilittheitcuppersecondary education

paths, student and parental selection make it more likely for students coming from higher socio
economic status to pursue the academic track, and within the academic track, to choose the Sciences
track.

The academic yearasts in September and finishes at the end of August of the following calendar year,
with the summer holiday months going frdly to September. The first cohoftstudentsffectedby

the new CSL age reached™dgrade, the first year of Upp&econdarchooling, in the academic year

of 2012/13 if theydid not have any grade retentions since the implementation of the polisygust

of 2012, two laws were approved in light of the increase of the CSIThgdirst determined measures

to prevent early school leaving and failure, such as better guidance and suppoitkastaidents

giving further emphasito the enroliment in vocational and alternative tracks as a preventive measure.
It also clarified the students and hi s/ h easpomsibilgies thiteems 0f schdolemydlrhent

until the CSL requirements are m&he secontlaltered the Labour code to allow youngsters under 16
years old to work onlyf they have completedompulsory schooling (i.efor students still under the

old CSL) or if theyare enrolled in UppeBecondary Schooling.

Students in the Portuguese school system are evaluated through #saeksmeiaind national exams.
National exams in Portuguese Language and Mathematics are performed by every student in the system,
by the end of % and &' grades (until 2015) and 9" grade. Children take these exams at exactly the
same time, facing the same quess. Exams are then evaluated by a randomly allocatetiator
teacheyfrom schools other than the school in which the student is enrolled, in an anonymous fashion.

In order to complete the general academic track of upper secondary education, studeatsarsit

2The percentage of students in private schisssound 13% at all cycles of basic education and of around 20% in secondary
education.
SLawiiDec+ efi o n.
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through national examstypically completing twdrackspecific exams ithe 11" gradeand another

two inthe 12" grade in most casesPortugueseanguage and Mag¢imatics examsStudents can only

gain admission to tertiary education if they have a passing grade il ®btradeexams Teacher
assignedschoolgrades are based on several coursework elements, that inclcldesrtests but also
homework, oral presentations, dgsarticipation and student behaviorthe Fto 9" grade, grades are

given on 15 scale, where-8 are passing grades, while in UpjS&condary education the2D scale is

used, where the passing grades range fror2010

Grades assigned by teachers at the end of each academic year, along with national exam scores in the
grades they are takeare used tdetermine whether a student is promoted to the next grade or retained,

in which case the student has to repeat the sahwolgrade in the following academic yeRetention

is decided by the student’'s teachers and the ¢l a
considered when a student ladgeast two or three subjects (depending ostheolgrade with failing

scores Retention levels in Portugal are high and a common pra@iseydice, 2011; OECD, 2014).
Although this practice has been steadily falling siaceund2013,the retention rate in thé"fyrade

between 2007 and 2011 was around 15% anudt&86 students in this grade had already been retained

at least once.

3. Identification Strategy

As described in the previous section, exposure to the new CSL was determined by thgracieoiol

which the student enrolled in the academic year of 2009/2010: Students enrolled in grades 1 to 7 from
the academic year of 2009/10 need to stay in schaibtheey have finished the 12th grade of schooling

(the last grade of schooling in either the academic or vocational tracks) or have turned 18 years old,
while students enrolled in the 8th grade or above in 2009/10 are still under the old CSL and can leave
school when they have finished the 9th grade or have turned 15 yeals aldidents under the old

CSL were not required to choose an upgerondary school track, a question that arises from this policy
change is how did student track choices change @&sult of the 3 years increase in the CSL age.
Furthermore, were students under the new CSL more likely to get-adtigiol diploma? And is this
probability intertwined with secondary school track choices taken in the 10th grade?

A straightforward, yehave, approach would simply compare track choices and dropout rates of the
older cohorts (in the 7th grade in 2008/09) that were under the old CSL, with those of the younger
cohorts (in the 7th grade 2009/10):

O 1Y L1 - (1)



where® is an educational outcome.g., highschoolgraduation school track choices) of student
enrolled in the ¥ grade in the academic yetar® Y is a binary variable indicating exposure to the

new CSL, i.e., it takes the value 1 if the studeverenrolled in the ¥ grade inthe academic year
2009/10 orater, and O otherwise; and is a vector of student background characteristics, including
gender parental education, baseli6é grade nationagéxam scorgsand indicators for migrant status,
sociceconomic support, previous retentions, and resources at Beste its limitatiosin providing

a credible causal estimate of the effect of the refdnmevenistudy approach of equation ($)useful

to understand the temporal evolution of the educational outcomes of the different cohorts, before and
after the CSL change, and to emstand which groups of students, identified by the background
characteristics described above, changed their educational paths theThwodatter analyis is
developed irbection5.1 and focuses on understandiaigd identifying who were the maagompliers

with the CSL reform.

However, thiseventstudy approachcannot account founobservable cohort effects that may drive
educational outcomes. Nonetheless, there is a group of students from the sarwlyeda the
academic year of 2008/09 (tlyear before the policy was implemented) for which their academic
achievement in that year (marginally) determined whether they were exposed to the new CSL or not.
Students enrolled in thé"grade in 2008/09 that were marginally retained had to repe@t thade in

the subsequent academic year and were, therefore, exposed to the new CSL, having to stay in school
until they turn 18 years old or finish thelgrade. On the other hand, students in theyade in
2008/09 that were (marginally) promoted to tiegBade still fell under the old CSL and could leave
school when they turned 15 years old or finished thgr@de As discussed in the previous section,
retention levels in Portugal are high andommon practicethe retention rate in thé"grade between

2007 and 2011 was around 15% and about 30% students in this grade had already been retained at least
once. Furthermore, having at least one retention is a key predictor of early school er@pguade
students with at least one retention were around 30% less likely to graduate, in the analysis period. As
such, this approach would compalegrade students from the same gradbort in 2008/09 for whom

their academic performance marginalgtermined grade retention and hence, exposure to the higher
CSL age. Yet, it assumes that marginally retairsadarginally promoted students are not different, on
average, in terms of unobservables that may also affect the outcomes in question. Te thisga
potential issue, | use data from students father 7" grade cohorts that were also in the retentisn
promotion margin, but for whom this did not determine exposure to different CSL ages, to isolate the
effect of the CSL from the effect of ret#gon on outcomes.

This Differencein-Differences methodology rests on the assumption that, during the period of analysis,

the effect of grade retentiors promotion at the margin remained constant. | identify this margin by

51f a student was ever retained in thegfade and repeated it, | consider the last acadgeaicin which the student
enrolled in this grade.



|l ooking at retention rules and school subject s
the class committee but, as determined by national law, is only considered stheéerd has 3 or more

failing scores in the 10 subjects taken in tHegi7ade. However, in practice, grade retention is much

more commonly applied when a student has 4 failing scemdy 6.3% of students with 3 failing

scores were retained, while 724with 4 failing scores were retained, and 94.1% of students with 5
failing scores were retained. | focus on the group of students that had between 3 and 5 failing scores, a
group that is very similar in terms of pi@atment observable characteristicsslown byalance tests

in Section5.2 If the identifying assumptions hold, it is only possible to identify the effect of the CSL
reform for a specific group of studertthose in the grade retention/promotioargin However, being

at this margin alsserves as a proxy for being a lemachieving student a group that CSL policies
specfically target, and for whom the literature identifies the largest effects.

Figure 2illustrates the timing of exposure to the new CSL of differénhgrade cohorts. For there
Intervention cohorts, students were always under the old CSL, irrespective of retention status. However,
for the Mid-Intervention cohort, retained students &me exposed to the new CSL due to enroliment

in the 7" grade in 20040, while promoted students stillif under the old CSL as thewill have

enrolled in the 8 grade in 2009/10. Finally, in the Pdstervention cohorts, all students were exposed

to the new CSL, regardless of retention stafas.all cohorts, | conset the first time a student was
enrolled inthe 7" grade and to guarantee that retaingtigrade students in the 2006/07 and 2007/08
cohorts do not end up exposed to the new CSL because of additional retentions, | focus only on students
with one 7' grade retention at most, excluding around 1% of the sample.

This setting gives rise to a variation in the treatment timing of the retained and promoted student cohorts,
which can be analyzed through a Differeieéifferences (DiD) with variation in trément timing.

This methodology, also called DiD with staggered adoption, has received substantial attention in the
literature recently ( Cal Baomp2Q8) ahadiSapprapriatdinasetiing2 02 0 ;
with more than two time periods wheréerent groups receive a treatment at different times. Focusing

on the retained student cohorts, these change their treatment status from 2007/08 to 2008/09, while the
promoted groups remain under the old CSL, and can be used a control group to caloulate e ar | vy
treat ment effect"”, with a simple 2x2 DiD (i.e.,
the other hand, focusing now on the promoted group, their treatment status changes from 2008/09 to

2009/10, while in this period the retaingcbup remain under the new CSL and, as such, can used as

c

control group to estimate a | atGoodharBaeoa @8e nt ef f

shows thatthetwawvay f i xed effects DiD (with “group” and
ofallpossible2x2iD esti mators (in this case, of the “ear
one group that changes treatment status to another group that does not. These weights are proportional
to group sizes and the variance of the trestimdummy in each pai- i.e., how close to the
beginning/end of the subsample window does treatment turn, which is highest for units treated in the

middle of the panel.



Pass 8th grade Not
7th Grade — 07/08 Exposed
2006-2007
T, 7thgrade Not
Pre- Retained 07/08 Exposed
Intervention
cohorts:
Pass 8th grade Not
7thGrade — 08/09 Exposed
2007-2008
. 7thgrade Not
Retained 08/09 Exposed
Early Treatment effect
Pass 8th grade Not
Mid- 7th Grade —  09/10 Exposed
Intervention 2008-2009
cohorts: T,  7th grade Exposed
Retained 09/10 .
Late Treatment effect
Pass 8th grade Exposed
7thGrade — 10/11 Xpos
2009-2010
\,\\' 7th grade Exposed
Post- Retained 10/11
Intervention
cohorts: Pass 8th grade Exposed
7thGrade —" 11/12 P
2010-2011
T 7thgrade )
Retained 11/12 Exposed

Figure 2 — Differencein-Differenceddentification Strategy

This approach ign practicejmplemented throughquation (2)

T8YQENEET 1BV - (2
where® is once again an educational outcome (e.g.,-Bajtool graduation, school track choices) of
student, enrolled in the 7 grade in the academic yaar arethe 7" grade academic yeaohort fixed
effects(i.e., thetimefixed effects);Y ‘Q ¢ dir@icates retention in the"grade versus promotion (i.e.,
the group fixed effects) & is a vector of the student background characteristics listed abotre;
indicates exposure to the new CSL; ands the error term. The parameter of interept iwhich under
the identifying assumptions previously dissed, identifies thefef ect of the new
educational paths.

| analyzethe following educationabutcomescompliance with the new CSti.e., staying in school
until reaching at least 18 years old or graduating Ufgeerondary School; enrollment in Upper

Secondary SchoolGraduating LoweSecondary School; Upp&econdary School Track choiee

10
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Vocational vsAcademic Track; and Graduation from Upf#condary School. Results for each set of
outcomes are presented Bection 5.3 both through estimates of equation (2), and graphical
representatiosof the evolution of these outcomes for the retained and prongotegds. The latter
approach has the advantage of making it possible to visualize the two simple 2x2 DiD treatment effects
(the early andlate treatment effects) and inspecting the plausibility of the identifying assump#iens
shown in Figure, from the2009/10 ¥ grade cohort onwards, both retained and promoted groups are
exposed to the new CSL. As such, the evolution of outcomes for the two groups from 2009/10 should
be parallel.This condition can be thought of as a falsification tette trend in the outcome variables
between retained and promoted groups should not be different if both are under the néwsCBL.
possible to perform a prieeatment falsification test (i,ean inspection of prreatment paralletrends)
because data for school subject scores, which is used to guarantee an appropriate comparison between
retained and promoted students, is not available for the academic year of 2006/07 (the first year of the

dataset used).

4. Data

4.1 Datadescription

To analyze the question at hand, | use the administrative datasétch®&lining detailed information

on every student enrolled in public and private schools in mainland Portugal from the academic year
2006/07 to 207/18. MISI contains relevant data gersonabnd socioeconomic characteristics of each
student-such agjerder, birthdayhome neighborhoodnd school attendedpuntry of originp ar ent s’

education parents e aligibilioy yomseaiat suppdrt,aatcass to computer or Internet at
home— with minimum measurement error or missing information. A uaigtudent identifier allows

us to track students throughout grades and gather additional information about their educational
pathway. We thus have a panel dataset of students since they are first observedoitutheese
educati on sy s tclkinost wAerhesheuntbees abroasl, ditops om the education system
altogether, or dies. We may also lose track of students if these move to a diffelenbpybivate

school and the matching algorithm is unable to correctly assign the unique idémtifeav instances

of the same student in the system. We merge MISI data with a two other administrative datasets (ENEB
and ENES) containing comprehensive information on student achieventeatsitandardized national

examsof the 4", 6", 9", 11", and 12" grades.

4.2 Analysis samples

6 MISI data is collected and maintained by the Directorate General of Education and Science Sbatestip@o(Geral de
Estatisticas d&ducacéo e CiénciaDGEEC), a department under the indirect administration of the Ministry of Education
in Portugal.
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MISI also includes dataomt udent s’ school subject scores. As
compare students near th grade promotion/retention margin, determined by the number of failing
scores, | us¢hese data to identify these students in each coBtutlentsn the 7" gradeacross all
Portuguese schootake 10 subjects- Portuguese Language, Mathematics, Natural Sciences, Physics
and Chemistry, History, Geography, English Languagecand Foreign Language (usually French),
Visual Arts, and Physical Educationand grade retention is considered when a student has 3 or more
failing scores (i.e., Scores of 1 or 2 in a scale -6f.1Data on these school subject scores is only
availablefor Public Schools, from the academic year of 2007/08 (i.e., the first academic year of the
dataset does not inclutleen), and within Public Schools, we hasebject scoredata for around 73%

of 7" studentsBecause these data on school subjects areatéo the DiD identification strategy, |
restrict the main sample of analysis to students who attended a Public School'liythdél Event

Study resultgpresented irbection5.1are not subject to this data availability restriction #retefore

include all students, in Public or Private schools, and also in the academic year of 2006/07.
Furthermoreijn all analysis presented in Section 5, only students aged at most 15 yeartheldlast

7" grade are considerednder the old CSLstudentseaching 15 years old could drop out of school at

the end of the academyear. As such, to make sure that retention in thgr@de lead to an exposure

of the new CSL for the 2008/09 cohort, | have to make sure that students were at most btlyear

their first enrollment in the "7 grade (and hence, at most 15 years old in their fAgirade).The
reference age at the end of th& grade— i.e., under a regular school starting age and with no
accumulated retentionsi s 13 years old, if a §&ofdadvargandthe bi r t h
31% of August , or 12 years old if the birthday if after that date. This meanghtaain sample of
analysis includes students who are at most two years above the reference agé gnate. 7

Finally, because different educational outcomes are observed in different time horizons, analysis in
Section 5 differ in the amount of academéays included to make sure that more recent cohorts are
comparable with older cohorts. Specifically, because U@geondary school graduation and
compliance with the new CSL need more time to be observed, the academic years from 2006/07 to
2010/11 are inaded. For all other outcomes, involving Upgecondary school choices, the academic
years from 2006/07 to 2012/13 are included.

4.3 Main variables
Section 5analyzes the effect of the new CSL on the followligary outcome variablepresented in
Table 1.

7 Students included in the main sample of analysis for the DiD estimates may have enrolled in a Private School before or after
their firstenrollment in ¥ grade. The only condition of inclusion is therefore, that the enrollmerit gratie was in Public
School.
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Compliance with the new CSL.: takes the value of 1 if the student is observed in
dataset until reaching the age of 18 years old
graduating from anUpperSecondary schog

program

Enroll in 10" grade: takesthe value of 1 if the student has enrolled in
10" grade, the first year of Upp&econdary schod
programs, in either the Academic or Vocatio

track

Finish 9" grade: takes the value 1 if the student completes the

grade, the last year of Low&econdary schooling

Vocational track choice: takes the value 1 if the student enrolls in th&
grade in a Vocational program, and the value 0

student enrolls in the general academic track

Graduation: takes the value 1 if the student completes tHe
grade, the last year of both vocational and acadg

UpperSecondary School programs

Table 17 outcome variables analyzed

The control variables included apeesented in Table ZEor variables that change across time (e.g.
parental employment status), the mode of this variable until the year a student is enrollet gnade 7
is used.

Scores in the & grade National Exams of| discretevariables on a scale of3, where 35 are

Portuguese and Mathematics: passing scores.

Male: binary variable taking

is male, O if female.

Parental Education: dummy variable categories for the highest level

education by either of the t udent ' s
categories are: lower than Upggecondary Schoqg
(used as the reference group), at most Up

Secondary School, Tertiary education.
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Migrant status: dummy variable categories for the migrant status
students. The categories amative students (used
the reference group)$theneration immigrant, and®

generation immigrant.

SASE support: dummy variable categories indicating the type
social support (SASE- Servico de Acdo Socig
Escolap, given in case of low family otome The
categories are: no support (used as the refer,
group), SASE B, and SASE A (the category for

lowest family income).

Parental employment status: indicators for the emp
father and mother, taking the value Liifemployed.

Resources at home: indicator for whether the student has a compute
home, and another indicator for whether the stug

has a computer at home.

Years above reference age: dummy variable categories indicating how ma
years above theference age in thé'grade a studen
is. The categories are: on reference age (used g
reference group), one year above the reference

and two years above reference age.

Table 27 Control variables included

5.Results

5.1Who are main compliers of the new CSL?

The CSL literature suggests thaffects from these policies tend to dmncentrated on specific groups

of the student population, and are from homogeneous-Adrvieving and LowSocioeconomic Status
(SES) are typically identifieds the groups most affected by increases in the CSL age. It is therefore
mostimportant to identify who theompliersfrom the new CSL policy are i.e., the students who
would have left school without a higgthool diploma, or without reaching 18 yeald i the absence

of the policy In this subsection, | provide some suggestive evidetiteugh EventStudy estimates

that, in line with the literature, compliers with the new CSL are matlgents that are both Lew
Achieving and LowSES.

Figure3 presents Everbtudy estimates of the effect thie CSL reform on its compliancestimated

through equation Zor different groups of the student populati@pecifically, | compare 7 grade
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cohorts that were under the old CSL with those tleEaewinder the new CSL, in terms of their predicted
probabilities of complying with the new CSti.e., staying in school until reaching 18 years old, or
graduating UppeBecondary school. While, as argued in Section 3, these estimates should not be
interpreted as causal estimates of #ifect of the CSL reform, their main purpose lies in identifying
who the main compliers of the policy may be. Moreobkecause the DiD estimates of section 5.3 that
attempt to recover causality are restricted to-dmlievhg students as a consequence of the
Identification Strategyit is relevant to check whether Evestiudy estimates identify this group as a
main complier from the policy.

Estimates inFigure 3 are plotted through 95% Confidence Intervals for 5 diffegroups for all
students; only for LOWSES students; for HigBES; for LowAchieving and for HighAchieving. A
Low-SES studenis defined as being a beneficiary of socioeconomic support (SABR)th neither

parent having completed Upp8econdary schooling or higher; while a Léwhieving studenis
defined as having a grade point average in thgrade exams below 3 (on &blscale, where-2 are

failing scores), or more than one failingose in the 7 gradé. All estimates are conditional on the
covariates described in Section 4.3, which control for personal characteristics of the student, their
socioeconomic background, and baseline achievement. Standard errors are clustered etfipladitpnun

level.

Compliance with new CSL after the reform

-.02
1

All Low SES High SES Low Achieving High Achieving

Figure 37 EventStudyestimates for the new Compulsory Schooling Law (CSL) compliance rate change in percentage points
for the student population, and four different groups of the student populationteprsents point estimates, while lines
represent 95% Confidence Intervals.

8 Slightly changing the definitions of LeBES & LowAchieving does not alter results meaningfully.
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Results suggest substanti@terogeneity in the compliance rate change of different student groups. A
statistically significant increase of 2.2 percentage points in the compliance rate is estimated for the
population. However, whilestimatesare not statistically different at a 9586énfidence levebetween

the 4 subgroups analyzedyoint estimates are highemd statistically significanfor Low-SES and
Low-Achieving studentsbutvery close to zero ambt statistically significant for HIISES and High
Achieving studentdt is important to note thdhe prereform compliance rate in the 3 included cohorts
averaged 83%, and 87% in the 2 p@sorm cohorts, but there was also considerable heterogeneity in
theserates across groups. For example, the compliance rate frameadn aerage of 81% to 85%h

the LowSES group, buherewas very little change for the HigBES group, whose rate changed from
91.8% to 92.2 %A similar pattern is observed for students with different levels of baseline achievement
— Low-Achieving studentexperienced an increase in their compliance rate, from 76.6% to 81.5%
whereas HiglAc hi eving student s’ compliance Fnalynmi ned u
order to get a further understanding of who the main complietiseohew CSL arel, analyze the
heterogeneity in compliance rate change®ss crogsicategories of the above groups: i.e., LB&S

& Low-Achieving, LowSES & HighAchieving, HighSES & LowAchieving, and HigkSES & High
Achieving.Figure4 plots 95% Confidence Interval estimates for these 4 groups and shows that results
are much more precisely estimated, and only statistically significant for the group of students that is
simultaneously LowSES & LowAchieving. For this group, | estimate dh cohorts after the CSL
reform had a compliance rate that was 4.5 percentage points higher tmafoprecohorts, conditional

on the included covariatesa sizeableeffect. For the other groups, we cannot exclude a null effect, nor
sizable negatveqposi ti ve effect s, suggesting substanti al
rate changelt is therefore reasonable to assume that enforcement of the new CSL played a more
predominant role for Low SES & Lowchieving students, who left the educatgystem at very high

rates before the reform.
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Compliance with new CSL after the reform
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Lo-SES Lo-SES Hi-SES Hi-SES
Lo-Achiev. Hi-Achiev. Lo-Achiev Hi-Achiev.

Figure 4 - EventStudyestimates for the new Compulsory Schooling Law (CSL) compliance rate change in percentage points
for four different sulgroups of the studepbpulation. Dots represents point estimates, while lines represent 95% Confidence
Intervals.

5.2 Retainedand Promoted students

As discussed in Section 3, tbéfferencein-Differences methodologgpplied in this paper compares
retained with promoted students in tHe grade at the retention margin, as retention in the 2008/09
academic year lead to an exposure of the new @8lle promoted students remained exposed to the
old CSL. To capture theffect of retention vs promotion at the margin on the outcomes analyzed and
separate it from the effect of the policy, | use data from othgrade cohorts for whom the retention

or promotion status did not lead to different exposure of CSL poli€igs. identification strategy
therefore, resten the assumption that, during the period of analysis, the effect of grade retention
promotion at the margin remained constant. | identify this margin by looking at retention rules and

school subject scoreseR enti on is decided by the student’'s t
determined by national law, is only considered when a student has 3 or more failindalsorkisown

as “negatinthel0 subjects talkersin the Grade. Howeverni practice, grade retention is

much more commonly applied when a student has 4 failing seordg 6.3% of students with 3 failing

scores were retained, while 72.4% with 4 failing scores were retained, and 94.1% of students with 5

failing scores were rained as seen irFigure5.
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Figure 57 Retentionprobability and number of failing/negative scores in thgiade

| focus on the group of students that had between 3 and 5 failing .s€nse¢sf all, we would like that

the group of students identified in this retention mairg#s comparable as possibled consequently,
differences in covariates observed before tHegiade, should be smallable 3 shows that while
differences in the observed covariates are oftdisstally significant, the magnitude of the differences

is small and does not show a clear pattern in terms of a more favorablesmoeomic status for either
retained or promoted studentse.g, parental education is slightly high for retained students but
retained students come from immigrant backgrounds more often; the retained group shows better
conditions of resources at home (measure by the presence of a computer and internet connection) but
also presents a higher proportion ofdgtnts with the highest level of so@gonomic support (SASE

A). Perhaps more importantly, differences in terms of basefiigeeatle National Exam scores are either

not statistically significant, in the case of the Portuguese Language exam, or almstatguidhable

in terms of magnitude for the Mathematics exam, in which case they are 0.015 points higheg ona 1

scale for promoted students.
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Promoted Retained R-P

Math Score-6g exam 2.432 2.417 -0.015%**
(0.006)
PT Score - 6g exam 2.748 2.747 -0.001
(0.005)
Male 0.558 0.601 0.043 %+
(0.006)
Parent Ed: Upp-Secondary 0.149 0.179 0.031%**
(0.004)
Parent Ed: Tertiary 0.033 0.037 0.004**
(0.002)
1st Gen. Immigrant 0.033 0.044 0.011%**
(0.002)
2nd Gen. Immigrant 0.027 0.034 0.006***
(0.002)
SASEA 0.352 0.322 -0.030%**
(0.006)
SASEB 0.184 0.194 0.010**
(0.005)
Dad Unemployed 0.070 0.062 -0.008***
(0.003)
Mom Unemployed 0.122 0.121 -0.001
(0.004)
Computer at home 0.518 0.575 0.057***
(0.006)
Internet at home 0.300 0.372 0.073%**
(0.006)
Oneyear above reference age 0.353 0.369 0.016***
(0.006)
Two years above reference age 0.054 0.061 0.007**
(0.003)
Observations 17,476 12,128 29,661

Table 371 Balance test for the sample of retained and promoted studéetdirst and second column present averages for
each of the covariates included, for promoted and retained students, respectively, while the last column presents differences
between the averag of retained and promoted students, with standard errors in parenttigrsiéisaSce levels for testing

whether the difference is equal to zero or not: ***p < 0.01, **p < 0.05, *p <0.1.

Still, becausesample sizes are largearound 17 and 12 thousand promoted and retained students,
respectively, from the academic years of 2007/08 to 2012diferenceshetween the two groupgse

likely to be statistically significantevenif the magnitude of theseifferences is not economically
meaningful. A common way in the literature to deal with this caveat of standard balance tests, and
provide a way t@ scale and sample size free veypssessing overlap, is to analyze standardized (also
known as normalized) differences (Imbens, 20I8)e literature typically considers that having
standardized differences <10% is a good baldfigeire 6shows that all included covariates are below

this threshold, expect for the presence of internet and computer at home, in which case these are

favorable to the retained group.
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Imbalance in Covariates Across Retention Status

Retained vs Promoted
Math Score - 6g | [ ]
PT Score - 6g - ®
Male [ ]
Parent Ed: Upp-Secondary ®
Parent Ed: Tertiary L]
1st Gen Immig o
2nd Gen Immig ®
SASE A ®
SASE B L
Dad Unemployed L
Mom Unemployed | o
Computer - L4
Intemet e

1 year above Ref. age ®

2 years above Ref. age - ®
1 ! I I I I

T I
-20 -15 -10 -5 0 5 10 15 20
% Standardized Difference

Figure 61 Standardized differencégtween retained and promoted students

Furthermoreif we are to consider that the assumption that the effect of retention at the margin remained
constant across years is plausible, we would also want to make sure that this group is homogeneous
across ohorts A threat to the aforementioned identifying assumption would be if schools and teachers
purposely changed retention practices in the academic year before the policy was implemented in the
7" grade (2008/09), or if these students changed their effort levels in response to an anticipation of
different exposures to the policy. Balance tests comparing students in the retention margin in the
2008/09 academic year with students in this margin ior @nd subsequent years show that these
differences were in fact smalkigure 7 shows that there arpotentially worrisomestandardized
differences above 30% in the Portuguese and Mathematics National exam bBkoveser, the
distribution of exam scoregaries across years due to the different levels of difficulty and grading
criteria, which could be driving these differenciestact, the proportion of grade 2 (a failing score) in
Mathematics decreased from around 31% to 15% from the 2007 to the 2008, exdhe proportion

of grade 4 scoreascreasd from 15% to 26%, with a similar pattern in the Portuguese Exams

Finally, Figure8 shows thatetention rates in thé™grade remained stable in the 16% rate arabad

period of the change in the CSL, further suggestingstiaols and teachedsd notpurposely chargy
retention practicem response to the reform.

9 Full results available uparequest.
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(1) Retained 07/08 (2) Retained 08/09 (2)-(1) Std. Diff

Math Score - 6g exam 2.228 2.656 0.428%** 0.468
(0.020)

PT Score- 6g exam 2.793 3.009 0.216*** 0.329
(0.014)

Male 0.583 0.615 0.032** 0.046
(0.014)

Parent Ed: Upp-Secondary 0.162 0.165 0.003 0.006
(0.011)

Parent Ed: Tertiary 0.032 0.034 0.003 0.010
(0.005)

1st Gen. Immigrant 0.050 0.062 0.012* 0.036
(0.007)

2nd Gen. Immigrant 0.038 0.036 <0.002 -0.008
(0.006)

SASEA 0.289 0.321 0.032** 0.050
(0.013)

SASEB 0.101 0.186 0.085%** 0.173
(0.010)

Dad Unemployed 0.055 0.059 0.005 0.014
(0.007)

Mom Unemployed 0.103 0.129 0.025*** 0.056
(0.009)

Computer at home 0.559 0.589 0.030** 0.042
(0.014)

Internet at home 0.332 0.386 0.054*** 0.080
(0.014)

One year above reference age 0.405 0.362 0.036** -0.052
(0.014)

Two years above reference age 0.072 0.080 0.008 0.021
(0.008)

Observations 2,833 2,040 4,873

Figure 71 Balance tesfor retained students in the academic years 2008/09 and 2007/08
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Figure 8 —Retentionrates in the ¥ grade across years



5.3Main DiD Results

This section presents the main preliminary results of the DiD identification strategy discussed in section
3. Results are presented for the following outcomes, described in section 4.3: Compliance with the new
CSL (i.e., staying in the school system ut8lyears old or graduating from Upg@econdary school);
Enrollment in 16 grade; Finishing 9 grade; Vocational vs Academic track; and Graduation
probability. For each outcome analyzeskults are presented bakimough estimates of equation (),

the right panel ofFigure9, and graphical representations of the evolution of these outcomes for the
retained and promoted groupsross 1 grade cohortsin the left panelThe latter approach has the
advantage of making it possible to visualize the timgpge 2x2 DID treatment effects (thearly and

late treatment effects) and inspecting the plausibility of the identifying assumpiibesemporal
evolution of outcomes across cohorts is presented for retained studentsaindi@ehmoted students

in blue. In dashed red color, the counterfactual (CF) evolution of retained students is presented

the evolution of outcomes for retained students, had they experienced the same evolution as the
promoted group— and in dashed blyethe CF evolution for the promoted studenthis CF
representation allowfor a visualization ofthe magnitude othe early and late treatment effects.
Regressiorestimatedor the parameter of interest, the effect of the new G&& presented both with

and without the inclusion of the covariates described in Sectionm#lBstandard errors clustered at

the municipality levelin parenthese#n all specificationsThe estimates of the covariates havearthe
expected sign and magnitude and for the sdilsimplicity are omitted but available upon request.

The evolution of the compliance outcome appears to be parallel and although an early treatment effect
of around 2 percentage points (pp) is estimated, the regression estimates suggest no effesivof the n
CSL on this outcome. Regarding the probability to enroll in tHégk@de, the first year of Upper
Secondary schooling, and the probability to finish tHeg@ade, the last year of Low&econdary
schooling, results are somewhat contradicting. The evolution of both outcomes appears to be parallel
between promoted and retained students but while results suggest a higher probability of graduating
Lower-Secondar schooling, they also suggest a lower probability of enrolling in USeeondary
schooling (although not statistically significant). This contradicting result may be due to the fact that
students at the margin of retention, and leaehieving studentsiigeneral, may have been induced to
enroll in alternative vocational and professional Ugpecondary school tracks as a result of the reform.
However, these alternative tracks were not initially considered in the data treatment phase of this work
and onlythe main academic and vocational tracks were included. As such, these preliminary results on
the probability of UppeSecondary enrollment may be biased downwards due to the exclusion of these
tracks, and demand a revision. This source of bias may e@lpoebent in the Upp&econdary school

track choice and Graduation outcomes. Results suggest a lower probability of enroliment in the
vocational track versus the academic track (although not statistically significant), but may be biased
due to the origineexclusion of alternative vocational tracks. In the same way, while results suggest that

the new CSL may have decreased the probability of graduation, if the change in the proportion of
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students enrolling in alternative vocational and professional traft&s the CSL reform was very
relevant, these results may be reversed. Results on {3ggendary schooling outcomes are currently

being updated and as such, the results discussed above should be viewed as ptéliminary

10The most up to date results are available upon request.
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Figure 97 The left panel plots the temporal evolution of the outcomes analyzed for retained and promoted students, as well
as the counterfactual evolutions in the years when treatment effects are estimated. The right panel presents regegssion estim
of the effectof the new CSL on each of the outcomes. The first column does not include the covariates described in Section
4.3, while in the second column these are inclu8gghificance levels: *** 1%, ** 5%, * 10%.
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6. Conclusion

This paper presents preliminary results on the effect of a Compulsory Schooling Leavif@Sige

increase from 15 to 18 yearsolgn st udent s’ ‘€hd Partagtieseocasa lprovijlesta h s .
noteworthy opportunity to study the effectsinfreasing the CSL ages the countryrad one of the

EU' s highest early school |l eaving rates in 2008
in 2009, and currently achieved a rate of 8.9% in 2@8@jningthe EU2020 targebf arateunder

10%. Moreover, CSL age changes have not been frequent in Europe as of a late and these increases are
usually lower than three years.

Students enrolled in grades 1 to 7 from the academic year of 2009/10 omeeedequired by law to

stay in school untiltey have finished the T2jrade of schooling (the last grade of schooling in either

the academic or vocational tracks) or have turned 18 years old, while students enrolled in the 8th grade
or above in 2009/10 still under the old CSL andldleave schoolvhen they hdfinished the 9th grade

or turned 15 years oldh\s such, gradeetention in 7" grade in the 2008/09 academic year determined
exposure to the new CSL, while for othét grade cohorts, retention did not lead to an exposure to
different CSL.The Differencein-Differences identification strategy applied takes advantageafdy

the |l egislation was set to estimate causal ef f et
ensure comparability between retained and promoted studentstoménts at the margin of retention

are considered. At the same time, these results are complemented witStnynéstimatethathelp

us understanding and identifying who the main compliers with the CSL refwsra— that is, those

who would have dropped out of the school system earlier, in the absence of the new policy.

Preliminary results suggest substantial heterogeneity in the compliance rate change after the new CSL.

| estimate thathereform increased complige with the new CStki.e., staying in school until 18 years

old, or graduating Uppe8econdary schoolingby 2.2 percentage points, but no statistically significant
effects are found for high socioeconomic status and higtigieving students. Resufisggest that, in

line with the literature, the main compliers are both leanieving and lower socioeconomic status
students. The Differenee-differences estimates focusing on secondary schooling outcomes presented
may be downward biased because ofdhiginal exclusion of alternative vocational and professional
UpperSecondary school tracks in the data treatment phase of this ¥hilg. early results suggest

that the new CSL may have decreased the probability of graduation, if the change in thigopropo

students enrolling in alternative vocational and professional tracks after the CSL reform was very
relevant, these results may be revergedupdated analysis taking into account this aspect is currently

underway.
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