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Abstract

This article shows that a four-year mindset intervention in disadvantaged mid-
dle schools led to a 0.05 standard deviation increase in GPA, associated with
more optimistic beliefs, more self-criticism, and improved school behavior.
Treatment effects were larger for students with relatively better social, aca-
demic, and discipline profiles. According to international empirical bench-
marks, the mindset intervention is highly cost-effective but the effect size re-
mains small despite repeated exposure over four years. These findings suggests
that mindset interventions may not have the potential to transform education
outcomes if not directly integrated in everyday-life pedagogy.
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1 Introduction

The way adolescents perceive themselves, how they assess their chances of success
and their expected return to effort, might be just as important for academic perfor-
mance as external factors such as class size or teacher quality. A large number of
studies have highlighted a positive correlation between students’ mindset and their
educational outcomes (Almlund et al., 2011; Castillo et al., 2011; Dohmen et al.,
2011; Duckworth and Seligman, 2005; Golsteyn et al., 2014; Moffitt et al., 2011;
Sutter et al., 2013), and J. J. Heckman et al. (2006) first established causality from
self-esteem and locus of control to schooling decisions. Based on these results, many
governments have encouraged a shift of educational priorities to promote the de-
velopment of socio-behavioral skills at school. The US Department of Education,
for instance, identified the promotion of grit, tenacity, and perseverance as “critical
factors for success in the 21st century”. The UK also launched a multi-million-pound
push to improve mindset education.1 An important question is whether these socio-
behavioral skills can indeed be taught, and whether such training has the potential
to have a strong downstream impact on educational outcomes. Current scientific
evidence suggests that short mindset programs can have positive effects at low cost
but these effects are typically small. It is not clear whether repeated mindset in-
terventions may meet policymakers’ high hopes in terms of improving academic
performance and reducing social inequality at school.

In this paper, we test the impact of Energie Jeunes, a program conducted in
French disadvantaged middle schools to improve adolescents’ academic prospects
by changing their mindset. The program builds on three components: first, the
growth mindset component teaches students that the brain is highly plastic and
grows smarter when it experiences regular schoolwork, and that failures are tem-
porary and signal a learning opportunity. Second, the internal locus of control
component emphasizes the role of effort and encourages students to downplay the
importance of external constraints such as physical handicaps, family background,
teacher quality, or peer influence. Finally, the behavioral component provides tools
to operationalize the growth mindset and internal locus of control in practice. These
tools promote diligence through routinized effort, concentration, perseverance, and
goal setting. They are presented to students as a way to sustain a behavioral change
that derives from the change in mindset. We refer to the program as a ’mindset
intervention’ since it primarily targets beliefs, with operational tools to translate
these beliefs into behavioral change. This program may be particularly important
in countries, like France, where students demonstrate low feeling of competence and
internal locus of control (Algan et al., 2018), and those from disadvantaged families
develop biased perceptions of their academic potential (Guyon and Huillery, 2021).

1https://www.gov.uk/government/news/england-to-become-a-global-leader-of-teaching-
character
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The novelty of the program is that it runs from Grade 6 to Grade 9, offering
repeated exposure over four years. Each year, students participate in three one-
hour in-class sessions presented by external facilitators. This paper thus examines
whether repeated exposure to small and low-cost mindset interventions has any
chance of generating an economically significant change in student performance.
Moreover, we study the effect of an intervention conducted at scale among a large
sample of students and use a rich set of subjective and objective measures of behavior
and academic outcomes, which provides a unique opportunity to clarify the ongoing
debate on the efficacy of mindset interventions.

We conducted a field experiment in 97 disadvantaged middle schools which are
representative of French middle schools in Priority Education, i.e., disadvantaged
schools receiving extra support from the State. In each school, students who en-
tered Grade 6 in September 2014 and in September 2015 were included in the study.
We randomly assigned one of these two cohorts to either the treatment or the control
group. Therefore, in half of the schools the 2014 cohort benefited from the program
from Grade 6 to Grade 9 while the 2015 cohort did not, and vice-versa in the other
half of the schools. Our sample consists of nearly a thousand classes and more than
23,000 students, which grants a high degree of internal and external validity to this
experiment. We collected data from three sources: first, the administrative data pro-
vides information on academic performance through students’ grade point average
(GPA) and national exam scores, and on students’ behavior at school. Second, the
teacher survey provides a measure of students’ in-class work attitude. Finally, the
student survey provides information on students’ growth mindset and internal locus
of control, self-reported diligence, and educational and professional aspirations. Our
hypothesis is that the program first affects students’ mindset (beliefs), then their
behavior (effort), and finally their academic performance and aspirations.

Intention-to-treat estimates show that the intervention increased GPA by 0.05
standard deviation (hereafter, SD) by the end of middle school. This corresponds
to a 0.07 SD increase in GPA for students who participated in at least one Energie
Jeunes session in Grade 9. Importantly, in earlier grades, treatment effects were
somewhat smaller but not significantly different from the one found in Grade 9.
Also, students exposed during four years benefited as much as those exposed during
shorter time periods. Thus, repeated exposure to the intervention did not amplify
treatment effects proportionally. While the program did not increase the national
exam scores overall (+0.01 SD), we find a small significant treatment effect on the
literacy score (+0.03 SD). Finally, we find a significant +0.04 SD increase in the
score of educational and professional aspirations.

Regarding intermediary outcomes, we found a 0.11 SD increase in a mindset
index measuring students’ growth mindset and internal locus of control, and a 0.06
SD increase in an index of school-reported behavior in Grade 9, which captures the
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fact that students are less likely to be absent, late, undisciplined, or violent. We
also found improved work attitude in class reported by teachers in Grades 7 and
8. Paradoxically, treatment students themselves did not report more effort: their
appreciation of time spent on homework was unchanged and their self-perceived
grit, self-discipline, and homework management was lower in Grades 7 and 8 than
in the control group. The discrepancy between objective and subjective measures
of behavior suggests that students became more self-critical when exposed to the
program, may be due to the social comparison effect (Festinger, 1954).

We then examine treatment heterogeneity of academic outcomes, who benefited
more, and whether benefits were concentrated among subgroups in a way that helps
explain mechanisms. We first use pre-defined heterogeneity groups and then a more
synthetic machine learning approach. We found that more disciplined subgroups
adjusted their beliefs more intensively and benefited more from the program in aca-
demic terms, while less disciplined subgroups benefited less in terms of academic
performance but generally gained more in terms of behavior. The machine learning
method identifies a subgroup whose GPA improved by 0.09 SD and whose national
exam scores improved by 0.05 SD. This subgroup had initially better social, aca-
demic, and discipline profiles. We also find that the improvement in mindset is
more pronounced in this subgroup, while the improvement in behavior is not. Since
strongly affected students already behave better than weakly affected students, it
is possible that we could not capture more subtle improvements in behavior other
than absences, lateness, misconduct, and work attitude in class. Moreover, the ma-
chine learning approach reveals that higher academic gains were associated with
losses in self-assessed discipline, which reinforces the idea that students’ subjective
perceptions should not be taken at face value and raises the question of whether
self-criticism was useful to spur greater changes and impacts.

This paper provides several contributions. First, it contributes to the growth
mindset literature, which has recently become controversial. A recent meta-analysis
raised concerns about the internal and external validity of many studies, concluding
that only six studies are high-quality and that the average effect of these studies
is non-significant (+0.02 SD) (Macnamara and Burgoyne, 2022). Yet, this review
excludes some important, and well-conducted, experiments (Alan et al., 2019; Bet-
tinger et al., 2018; Outes-Leon et al., 2020). On the other hand, David S Yeager
and Dweck (2020) review the literature and conclude that mindset interventions
have small effects but are cost-effective. Our paper contributes to this literature
by providing highly internally and externally valid results showing that mindset
interventions do have positive impacts, small in size but highly cost-effective. For
instance, the median effect of the randomized trials that evaluate interventions in
disadvantaged secondary schools is 0.03 SD, although these interventions cost sev-
eral thousand US dollars per student (Boulay et al., 2018). Similarly, a review of
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747 education studies (randomized or not) found a median effect size of 0.03 SD in
studies using large (above 2,000 students) samples, for an average cost of $882 per
pupil (Kraft, 2020). By comparison, the cost-effectiveness of the Energie Jeunes
program is outstanding: the effect size is of 0.05 SD on GPA for a total cost of e65
(i.e., $75) per student.

Besides, this paper uses a rich set of subjective and objective measures of mind-
set, behavior, and academic outcomes. Most papers in the literature document
effects on academic performance and beliefs but not on students’ behavior (Bet-
tinger et al., 2018; David S Yeager, Hanselman, et al., 2019). Only one paper, Alan
et al. (2019), provides evidence of changes in both mindset and behavior to explain
effects on academic performance. Our paper is thus the second to test the full the-
ory of change that goes from beliefs to behavior and finally educational outcomes.
Moreover, our study is the first to provide evidence that a mindset intervention can
change everyday school-life behavior such as attendance, sanctions, and work atti-
tude in class, and contrast these objective measures with subjective self-assessment.

Third, we improve the understanding of who benefits from mindset interventions
by showing that the effects on educational outcomes are larger students with better
social, academic and discipline profiles. This result may seem at odds with the ex-
isting literature, which finds larger effects for students with initially worst academic
predictors (Bettinger et al., 2018; David S Yeager, Hanselman, et al., 2019). The
fact that our sample is composed of disadvantaged schools may in part explain the
discrepancy: relatively better students in disadvantaged schools may not be high-
achievers in the national distribution. This paper sheds new light on the fact that
mindset interventions may not help the most fragile students.

Finally, our results shed light on the potential of mindset interventions to improve
educational outcomes. The intervention is similar to the ones implemented in all
existing papers (Bettinger et al., 2018; Outes-Leon et al., 2020; Paunesku et al.,
2015; David S Yeager, Hanselman, et al., 2019), except Alan et al. (2019): it is
delivered by external actors who come to the school to deliver the message directly
to the students. The homeroom teacher is present at the back of the room but she
is not involved and plays no role in the program. Thus far, the literature has shown
that such light-touch short interventions led by external actors are cost-effective but
generate small impacts of about 0.05 SD on students’ performance. Our paper shows
that repeating the intervention 12 times over four years does not multiply the impact.
In fact, the treatment effect is of similar magnitude as in existing papers (+0.05
SD), and we see in our data that it does not seem to amplify much when exposure
increases. This casts doubt on the potential of such light-touch interventions to be
truly transformative. In contrast, Alan et al. (2019) train the teachers who are in
daily contact with pupils, which produces a much more intense intervention, with
a visibly larger impact on a math test two years after the intervention. Taken
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together, we think that these studies collectively inform policymakers that relying
on external actors may not transform educational outcomes, while involving teachers
and parents who are in daily contact with pupils may be more promising.

The rest of the paper is structured as follows. Section 2 describes the intervention
and theory of change. Section 3 presents the data and Section 4 the empirical
strategy. Section 5 presents the main results, Section 6 discusses treatment effect
heterogeneity and what makes the mindset intervention effective, and Section 7
concludes.

2 The Intervention

2.1 The French Context

The study takes place in French middle schools in priority education zones, i.e.,
disadvantaged schools receiving extra funding from the State. In France, middle
school lasts four school years, from Grade 6 to Grade 9, with most students aged
11 to 14. Core courses (math, French, history, life science, etc.) constitute the vast
majority of the curriculum. Students may also choose a few optional courses such
as Latin or Ancient Greek. Each course follows the same national curriculum.

At the beginning of the school year, students are assigned to one class and take all
their courses with this class, i.e. with the same group of peers, except for optional
courses. Classes change from one year to another so one student may interact
with any other student of her grade over the course of middle school. Regarding
teachers, a group of 8-10 teachers, one per discipline, is assigned to each class at
the beginning of the year for one year, one of them being designated as homeroom
teacher (professeur principal). Each teacher usually teaches several grades in the
middle school in the same year.

Every quarter, teachers average the grades and fill out a report card. These
grades constitute the GPA which is used to determine whether the student can
advance to the next grade at the end of the school year. At the end of Grade 9,
teachers make a strong recommendation as to which high school (academic, tech-
nical or professional) the student should choose. Families can follow or ignore this
recommendation. Besides, Grade 9 students take a national exam at the very end
of the year which is low stake since their assignment to high school has already been
decided. However, this national exam constitutes the first official exam to grant a
diploma in France.

2.2 The Intervention

The Energie Jeunes program aims at improving students’ performance at school by
developing their motivation, effort, and self-discipline in disadvantaged schools in
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France. The program was developed by a French non-profit organization (hereafter,
the NGO) created in 2009. It consists of twelve 55-minute class interventions, three
per year from Grade 6 to Grade 9. The NGO enlists dozens of facilitators who
are responsible for conducting the interventions in class in pairs. The sessions are
included in the homeroom hours allocated to the homeroom teacher to discuss extra-
curriculum subjects such as class climate, societal debates, civil rights, etc. (heures
de vie de classe). Homeroom hours are mandatory, therefore participation to the
Energie Jeunes program is also mandatory and parents do not give their consent.
During the Energie Jeunes sessions, facilitators present slides, play videos, organize
activities and debates following a detailed standardized script. Homeroom teachers
are present at the back of the classroom but play no role in the intervention. In
that sense, the mode of delivery is close to most interventions studied in the existing
literature, which also rely on external actors. This policy may be attractive to
schools because it is cheaper than training the teachers, which was done in Alan et
al. (2019). However, relying on external actors may be less efficient because, unlike
teachers, they do not interact with students over the entire school year.

The educational content of the program is based on recent research in psychology
(Walton, 2014). The program essentially focuses on three components: the growth
mindset of intelligence (Dweck and David S Yeager, 2019), the internal locus of
control (Duckworth, Quirk, et al., 2019), and diligence. First, the program conveys
the message that the human brain is highly plastic, that intelligence is not fixed, and
that working hard and on challenging tasks can develop intelligence. The program
also emphasizes that setbacks and challenges are normal and constitute opportunities
to learn, and that they should not be interpreted as signs of low innate abilities. The
growth mindset content is present in every session of the program and is applied to
a variety of domains (sports, music, arts, or academia) using different formats (e.g.,
videos, class discussions, slides, and case studies).

Second, the locus of control is also central in the program. Students are encour-
aged to interpret experiences as within their own agency and to embrace the idea
that success is possible for everyone through hard work, even when one faces exter-
nal constraints. For example, one video features the story of a handicapped person
who became an Olympic medallist; another video features a man who grew up in a
slum and became the CEO of an international firm. These materials de-emphazise
the role of external constraints and highlight the role of effort and perseverance.

Finally, the program provides operational tools to increase diligence. This com-
ponent of the program includes advice to routinize effort, increase concentration,
build healthy work habits, and minimise distractions, through mini-cases and reflec-
tion on students’ own experience. Facilitators discuss potential sources of distraction
or discouragement and strategies to overcome them, such as keeping one’s cellphone
away when doing homework, being attentive in class, or being bold enough to resist
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peer pressure when one tries to be attentive in class. To materialize intentions into
actions, students are asked to make a commitment during the second session of the
year. Examples of such commitments include: stop chatting in class, improve one’s
math average grade, or do one’s homework before playing video games. During
the third session each year, students assess whether they were able to honour their
commitment and analyze the reasons for their success or failure.

We provide in Appendix A the exact program’s content of the twelve sessions.
For each grade, Figure A1 reports the messages, videos, and activities of the first
session (November-January), Figure A2 the second session (January-March), and
Figure A3 the third session (March-May).

2.3 The Theory of Change

Our theory of change was pre-registered on AEA RCT Registry (AEARCTR-0000376).
We posit that the program affects students in three steps.

First, we expect the program to change students’ mindset in the direction of
higher perceived chances of success and return to effort. In fact, growth-mindset
increases the perception of cognitive ability to succeed, while internal locus of control
decreases the perception of the situational or contextual factors that are deemed
necessary to succeed.

Second, we expect this change in mindset to translate into a change in behavior.
The third component of the program also helps here: the combination of updated
beliefs and practical tools is critical to trigger behavioral change. Students with
fixed mindsets do not invest in effort because they tend to believe that trying hard
or asking for help signals low ability. Change in mindset is therefore a necessary
condition for behavioral change. Still, the practical tools may also be important
to help students close the intention-to-action gap. Precisely, we expect behavior to
change in the direction of increased effort and diligence in the form of, for instance,
more homework, higher concentration when doing homework and in class, higher
participation in class, fewer disciplinary sanctions, less lateness, fewer absences, etc.

Third, we expect changes in behavior to translate into better performance both at
continuous assessment and national exam in Grade 9. We also expect that increased
performance together with more optimistic beliefs increase academic ambition and
shift aspirations towards higher levels of education and occupation.

Finally, as noted in our pre-analysis plan, we expect some heterogeneity in the
impacts according to the level of understanding, attention, and need of the students.
On the one hand, students who are more likely to listen attentively to the facilitators
and to participate actively in the activities and discussions may benefit more from
the intervention. On the other hand, we may find larger impacts for students who
need it the most, i.e., those who have a fixed mindset and external locus of control
and invest less effort at school, because their margin of improvement is larger. We
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will not be able to directly measure precisely these dimensions of heterogeneity but
will use proxies based on baseline data.

3 The Data

3.1 Sampling Strategy

Schools In France, priority education schools represent about 20% of middle
schools, non-priority public schools 60%, and private schools the remaining 20%.2

The Energie Jeunes program targets public disadvantaged middle schools, mostly
in Priority Education. Our baseline sample includes 97 middle schools that vol-
unteered to be part of the experiment, located in seven out of 25 regional school
districts in metropolitan France. Appendix Tables A2 compare the characteris-
tics of the sampled schools to priority education schools, public schools, and pub-
lic+private schools. The sampled schools look fairly similar to all priority education
middle schools in terms of socio-economic composition, performance at national ex-
ams, and teacher characteristics, whereas they are significantly more disadvantaged
than the typical middle school in France. The proportion of students from a high-
SES background is half as large, the proportion of financial aid beneficiaries twice
as large, and performance in national tests much lower than the national average.
Our results are thus likely to generalize to the population of students in priority
education areas.

Classes The study includes two cohorts of students, those who entered Grade 6
in 2015 and in 2016. All classes in these two cohorts took part in the experiment
except a few special-need classes which host only 3% of students not targeted by
the program. Our baseline sample contains 1,026 classes in Grade 6, 521 treatment
and 505 control classes.

Students All students registered in a class of a sampled school in one of the two
cohorts of study were included in the study. This means all students registered in the
sampled schools in Grade 6 in 2015 and 2016, in Grade 7 in 2016 and 2017, in Grade
8 in 2017 and 2018, and in Grade 9 in 2018 and 2019. Our sample includes between
23,000 and 24,000 students in each grade, equally distributed between the control
and the treatment group (Table 1, first panel, first column). For the administrative
data we aimed to collect information on all the sample, whereas for survey data we
randomly selected seven students per class to take the questionnaire, and on whom
teachers had also to fill out a questionnaire. We conducted the random selection
every year so the students’ sub-samples were different from one year to another, and
representative of the full population.

2https://www.education.gouv.fr/reperes-et-references-statistiques-1316
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3.2 Data Sources

All data were collected every year in the Spring, from 2015 to 2018 for the first
cohort and from 2016 to 2019 for the second cohort.

Administrative data Administrative data from the schools and the Ministry
of Education first provide students’ grade point average (GPA), which is based on
teachers’ continuous assessment. GPA should not be biased in favor of the treatment
group because only one teacher per class attended the Energie Jeunes sessions, out
of ten teachers grading students, so the majority of teachers were unaware of the
program and of the classes that were in the treatment or control group. Moreover,
teachers teach more than one cohort so many of them likely teach both control
and treatment classes. More importantly, teachers had no vested interest in the
program, it seems inconceivable that they tried to favor a program that was not
designed nor implemented by them, and imposed on them by the school principal.
Second, administrative data provides the national end-of-school exam scores. This
exam is externally and anonymously graded. Even though it is not required to
enroll in high school, it delivers the first official diploma and virtually all ninth
graders take it (97% in our sample). The exam includes math, French, history-
geography, sciences, and an oral examination based on a personal project. Third,
administrative data also includes students’ number of absences, lateness, sanctions
for minor misconduct, and disciplinary actions for serious offenses. Finally, it also
provides students’ socioeconomic status, gender, year of birth, and country of birth.
The administrative data are available for all students in the sample.

Student survey The student survey was administered on digital tablets to the
sub-sample of seven randomly selected students per class to measure participation in
the program, mindset, self-assessed diligence, as well as educational and professional
aspirations. We use instruments validated in the psychology literature. Students’
mindset captures two components: growth mindset and internal locus of control.
Self-assessed diligence is measured by six components: self-reported orderliness,
grit, school-work impulsivity, work discipline, homework management, and hours of
homework (the last two components were not collected in Grade 6).3 The exact
items and sources are detailed in Appendix Tables A1. Finally, educational and
professional aspirations are measured based on which type of high school and job
students aspire to.

3Initially, our student survey included the Academic Diligence Task developed by Galla et al.
(2014) as a behavioral measure of diligence. Our prior was that a behavioral task would do better
than questionnaires to measure diligence, but it turned out that it was no more reliable, and less
valid, than self-reported and teacher-reported measures of diligence, a result that we show in a
companion paper (Boon-Falleur et al., 2022). Given that the task is a costly instrument both
financially and logistically, we removed it from the survey in the last two years and do not use it
in this paper.
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Teacher survey The teacher survey provides a third source of information on stu-
dents’ behavior. We administered a French version of the Character Report Card
developed by Park et al. (2017) to assess three dimensions of students’ in-class at-
titude: “achievement character” (grit, diligence, schoolwork self-control, which pre-
dict higher grades), “intellectual character” (zest and curiosity, which predict greater
participation in class and engagement in learning), "social character" (gratitude, op-
timism, social intelligence, interpersonal self-control, which predict less peer conflict
and greater popularity). Teachers’ view on student behavior is crucial as it provides
a third-party evaluation in case the intervention affected students’ reference point
i.e. students judging their behavior harsher after having been exposed to the in-
tervention. For the same reasons as for GPA, we consider that teachers provide an
objective measure of students’ in-class behavior.

3.3 Variables of Interest

Take-Up We use four measures of participation collected yearly at the end of the
student questionnaire: one dummy equal to 1 if the student reports having partici-
pated in at least one Energie Jeunes session during the school year, the number of
sessions attended this year (in principle, three), whether the student reports having
made a commitment, and whether she reports having honored her commitment.

Mindset Hereafter, we favor summary indices to avoid inference issues due to
multiple hypothesis testing. Each index is constructed as a weighted mean of related
standardized items. Signs are switched where necessary so that the positive direction
always indicates a “better” outcome, and all items are demeaned and divided by the
standard deviation of the control group. We weight each item using the methodology
proposed in Anderson (2008), which ensures that correlated items receive less weight,
while uncorrelated items, which add more information, receive more weight. We
use the same aggregation method for all indices. The summary index of mindset
combines all items related to the growth mindset of intelligence and to the internal
locus of control listed in Appendix Table A1. We also construct the two separate
sub-indices of growth mindset and internal locus of control to use in the Appendix.

Self-assessed Diligence We construct a summary index aggregating the items
of self-assessed diligence: orderliness, grit, school-work impulsivity, work discipline,
homework management, and hours of homework (see all items in Appendix Table
A1). We also construct separate indices for each component to use in Appendix.

Teacher-reported Character We construct a summary index of Teacher-reported
character using the same methodology as described above and all 24 items included
in the Character Report Card (see Appendix Table A1). We also used separate in-
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dices for the three main factors measured by the Character Report Card: “achieve-
ment character” (grit, diligence, schoolwork self-control), “intellectual character”
(zest, curiosity), and “social character” (gratitude, optimism, social intelligence, in-
terpersonal self-control).

School-reported Behavior We construct a summary index of the respect of
school rules aggregating information from school administrative registers: yearly
number of absences (counted in half-days, meaning that any hour missed counts
as a half-day), number of times the student was late, number of sanctions for mi-
nor misconduct, and number of disciplinary actions for serious offenses. This index
provides a different and complementary measure of behavior than teacher-reported
character: it captures violations of school rules in and out of the classroom, whereas
teacher-reported character captures variations in work attitude in class. The sepa-
rate items are used in Appendix.

Educational and Professional Aspirations We measure aspirations at the end
of Grade 9. There are two types of high schools in France: technical high schools
(including a two-year track and a three-year track) and academic high schools. We
use a dummy equal to 1 if the student aspires to go to an academic high school
to indicate a “better” outcome, 0 if the student aspires to go to a vocational high
school or expects to repeat Grade 9. We also asked students an open-ended ques-
tion about their career aspiration and coded the answers using National Institute
for Statistics and Economic Studies job classification. We create three categories:
low-skilled job (farmer, craftsman, storekeeper, manual labourer, low-skilled office
worker), intermediate job (e.g., nurse, primary school teacher, accounting officer,
technician), and high-skilled occupation (e.g., lawyer, doctor, journalist, computer
programmer). Students who want to be soccer players, actors, or singers were as-
signed to the low-skilled job category—unless they mention selective tracks like the
conservatoire or college of music. Finally, we create a dummy for the students who
answered that they do not know. We construct a summary index of aspirations with
two items: the student aspires to an academic high school, and the student aspires
to a medium- or high-skilled job.

Academic Performance We use both GPA, which averages grades from all
courses, and scores at the national end-of-middle school exam, which is anonymous,
taken in the very last days in Grade 9, and externally graded. GPA is our main final
outcome because it plays a crucial role in France. Teachers use a 0-20 point scale
and grade the students based on predefined expected competences. It is therefore
considered as an absolute measure of academic performance, which contrasts with
grading systems in other countries where students are graded in relative terms (“on
the curve”) using percentiles or a predefined distribution. Teachers in elite schools
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may adjust the expected competences upwards relative to teachers in disadvantaged
schools and some teachers are more demanding than others across all schools, but
these variations do not depend on the presence of the Energie Jeunes program, of
which most teachers are unaware and which they do not take into account when
assessing students’ expected competences. Moreover, in the French context, GPA
has a normal distribution averaging typically at 12-13/20 (11/20 in our sample),
and only a small proportion of students achieve more than 16/20 (5% in our sam-
ple). In fact, the philosophy of teachers is to place the bar of expected competences
high enough to avoid ceiling effects and discriminate finely among students. Finally,
GPA is the only measure of performance used by the French education system to
assess students’ academic performance, which is key to decide whether students go
on to the next grade. At the end of Grade 9, GPA is also the only metrics that
will determine whether students join vocational or academic high school tracks and
allocate them to more or less selective high schools. In contrast, the national final
exam is low-stakes as it plays no role in students’ assessment and tracking so its
importance is purely symbolic. Therefore, we present both measures but lend more
weight to GPA. We standardize both the GPA and exam scores.

4 The Empirical Strategy

4.1 The Experimental Design

With the support of the Ministry of Education, the NGO contacted schools to offer
them to participate in the study, most of them being already part of the program. In
September 2014, 97 middle schools volunteered, located in seven different regional
school districts: Aix-Marseille, Créteil, Amiens, Lille, Lyon, Paris, and Versailles.
The two cohorts of students included in the study were randomly assigned to the
treatment group or the control group. The treatment cohort received the program
during the full duration of middle school, whereas the control cohort received no
intervention. Only students who were held back at some point may not comply, but
this concerns only 0.5% of the students in Grades 6, 7, and 8, and 2% in Grade 9.4.
The experimental design is represented in Appendix Figure A1.

This design assumes that the risk of spillover across cohorts is small enough
to guarantee internal validity. Such spillovers could come from two sources, both
minimal. First, friends or siblings enrolled in two consecutive years, but in fact most
friendship take place within cohort and the proportion of students who have a sibling
in an adjacent cohort is negligible. Second, teachers who attend the program and
convey the messages to control students, but the program does not target teachers
and it does not modify teaching content. Although minimal, such spillovers would

4MENJ-DEPP, Note d’Information 19.46, November 2019, education.gouv.fr/statistiques.
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lead to an attenuation bias and run against finding a treatment effect.
On the upside, this design has three advantages: first, the randomization is

conducted within schools so all schools benefit equally from the Energie Jeunes
program, which facilitated willingness to participate in the experiment. Second,
this design allows to use within-school variations in treatment assignment, which
significantly improves statistical precision compared to school-level randomization.
Finally, cohort-level randomization limits the salience of the experiment compared
to a class- or individual-level randomization, which reduces the risk of Hawthorne
and John Henry effects. In this experiment students do not apply to the program,
the school staff does not advertise it, control students are surrounded by classmates
who do not benefit either, so they are likely to ignore the existence of the program
completely. Moreover, those who may hear about the program being offered in other
cohorts should not react much because the program is not particularly attractive.
The SUTVA assumption is thus credibly respected.

4.2 Balance Checks and Attrition

Attrition rates vary according to the source of the data. We have minimal (0-4%)
attrition in the administrative data (Table 1, Columns 1-4), moderate attrition (5-
22%) in the student survey and national exam data (Table 1, Columns 5-9), and
substantial attrition (22-42%) in the teacher survey data (Table 1, Columns 10-13).
Attrition was due to the increasing difficulty of calling on schools during five years,
and more particularly on the teachers.

However, the internal and external validity of the experiment is not affected.
First, Table 1 shows that attrition was always balanced across the treatment and
control groups. Second, the balance checks in Appendix Tables A3, show that,
despite attrition, the students included in the study remain similar across years
for all samples (administrative sample, student survey sample, and teacher survey
sample), and across the treatment and control groups. We detect some significant
but small differences between treatment and control students in some samples and
some grades, which is expected due to random variations and our high detection
power, but overall randomization worked well and attrition did not modify the
composition of samples and experimental groups.

4.3 Estimation Strategy

We use intention-to-treat estimates, meaning that we analyze data for all students
enrolled in a school-cohort randomized to an experimental condition. Our sample
varies from one year to another because students enter and exit the sampled schools
due to registration changes (e.g., house moves, parental decision). Table 1 describes
exits from and entries in sampled schools. The proportion of students who were not
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registered in Grade 6 (entries) is 7% in Grade 7, 16.5% in Grade 8, and 21.8% in
Grade 9 in the control group and does not statistically differ in the treatment group.
Similarly, the proportion of students who left after Grade 6 (exits) is 11.8% in Grade
7, 15.1% in Grade 8, and 19.8% in Grade 9 in the control group, and also does not
differ in the treatment group. Entries and exits did not affect the comparability
of the treatment and control groups (see Section 4.2) but mechanically decreased
take-up: 22% of Grade 9 students were not registered in Grade 6 so received partial
treatment. We include them in the analysis in a intention-to-treat approach.

To test the null hypothesis that the program had no impact on students, we
estimate the average treatment effect separately for each Grade j:

Yiscj = αj + βjTsc +Xiλi + θs + θc + εiscj (1)

where Yiscj is the outcome of Grade j’s student i in school s and cohort c, Tsc
is a dummy that equals 1 if cohort c in school s is in the treatment group and 0
otherwise, Xi is a vector of student baseline covariates, θs is a vector of school fixed
effects, θc is a cohort fixed effect, and εiscj is the error term. The estimated βj

is the average intention-to-treat effect in Grade j. The equation is estimated via
OLS, and standard errors are robust to heteroscedasticity and are clustered at the
school-cohort level, which is the unit of randomization. The number of clusters is
194 in Grade 6 and Grade 5, 190 in Grade 8 and 186 in Grade 9 (due to school-level
attrition discussed above).

Student baseline covariates included in Xi are selected by a double-LASSO pro-
cedure (Belloni et al., 2013). The following baseline variables are included in the
procedure: gender, year of birth, whether the student was ever held back before or in
Grade 6 / was on time in Grade 6 / was ahead in Grade 6, whether she is a foreigner,
whether she was born in a foreign country, whether family receives income-based
financial aid (hereafter, “aid recipients” versus “non-recipients”), financial aid level
(1, 2, 3 or 4), socioeconomic status (advantaged, intermediary, or disadvantaged),
at least one parent works, single- or double-parent family, broken family, parent 1’s
number of children, and parent 2’s number of children. Categorical variables are
dichotomized and non categorical variables are squared. In the double-LASSO, we
also include ’early’ academic performance (above or below median GPA in the first
quarter in Grade 6, hereafter, “high-achievers” versus “low-achievers”), and ’early’
school behavior (above or below median school-reported behavior in the first quar-
ter in Grade 6, hereafter, “well-behaved students” versus “poorly-behaved students”).
We call these variables ’early’ and not ’baseline’ because the program started in the
second or third month in Grade 6 and these variables are measured during the first
three months in Grade 6. However, the overlap between these measures and the
intervention is minimal: the average student present in the data in grade 9 had
received 3.5% of the intervention during her first semester in Grade 6, meaning that
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the treatment could not affect substantially the measures of early GPA and early
behavior. This provides 20 covariates. Then, we imputed missing values (to avoid
dropping unnecessarily useful observations) and created a dummy variable taking
the value 1 when the original baseline variable was imputed (so imputation does
not have an impact on the estimation). Finally, we included the square of base-
line variables that are not dummies. In total, we included 38 baseline variables in
the double-LASSO selection procedure: 20 original covariates, 14 missing variable
dummies, and 4 squared covariates.

4.4 Participation in the Treatment

Before examining its effects, we measure students’ participation in the program.
Table 2 shows large differences in program participation between the treatment
and the control groups. 16% of control students declared having participated in
the program in Grade 6, 19% in Grade 7, 10% in Grade 8, and 4% in Grade 9.
This may be due to errors in program implementation: we found out that the NGO
made a few mistakes by looking at the classes whose students all responded that they
received the program. There were 17 classes in Grade 6 (3.4% of control classes), 7 in
Grade 7 (1.4%), 3 in Grade 8 (0.06%) and only 1 in Grade 9 (0.02%). Since several
programs may take place in their school, control students may also be confused and
mix up Energie Jeunes with other interventions. In the treatment group, between
83-96% of students declared that they had participated in at least one session. They
reported having attended 2.5 more sessions than in the control group (3 would be
expected under perfect compliance). Thus, compliance to the experimental protocol
is satisfactory.

Regarding adherence to the program, the proportion of students in the treatment
group who declared that they had made a commitment as part of the program is
high, although decreasing over time: 75% in Grade 6, while 54% in Grade 9. The
proportion of students who declared that they had honored their commitment is
lower and also decreases over time, from 54% in Grade 6 down to 35% in Grade 9.
Obviously these statistics should not be taken at face value but they suggest that
students largely played along with the Energie Jeunes program.

5 Main Treatment Effects

Table 3 shows the impact of the program on final and intermediary outcomes, and
Figure 1 provides a graphical presentation.
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5.1 Final Outcomes

In Grade 9, we find a 0.05 SD treatment effect on GPA (significant at the 5 per-
cent level), which represents 4% of the Priority Education versus national average
achievement gap (1.4 SD according to Table A2). We find no treatment effect on
the final exam scores except in French (+0.03 SD significant at the 5 percent level)
and a positive treatment effect on the educational and professional aspiration scores
(+0.04 SD significant at the 10 percent level). The average treatment effects are
thus small but still visible thanks to the large sample size. As a robustness check,
we verify that our results are not sensitive to attrition. To account for attrition, we
use inverse probability weights where the probability to attrit is predicted using a
set of LASSO selected baseline variables. The results presented appendix Table A6
are unchanged compared to our main specification without weights.

In previous years, when the program was not yet completed, the impact on GPA
was already positive in Grades 6 and 7 (+0.03 SD significant at the 1 and 5 percent
level respectively), but not in Grade 8 (0.01 SD). We cannot reject equality between
treatment effects in Grade 9 and in Grades 6 and 7. As a complementary analysis,
Table A5 compares the treatment effects for students who stayed in the sampled
schooled during four years and were thus exposed to the whole program on the
one hand (67% of the sample), with students who enrolled in sampled schools in
Grades 7, 8 or 9 and were thus exposed to the program for a shorter period of time
(33% of the sample) on the other. On average, students who arrive later spent two
years in sampled schools, hence half as much as those who registered in Grade 6.
However, the results show that the differences in treatment effects between both
groups are not statistically significant, so we cannot reject the null that four years
of program exposure yields the same impact as two years. The weak dynamic in
treatment effects indicates that repeated exposure to the mindset intervention does
not amplify the magnitude of the treatment effect proportionally. However, this
study does not test whether repeated exposure is necessary to sustain the treatment
effect on GPA. Since the effect size remains small despite repeated exposure over four
years, the main lesson is that mindset interventions may not have the potential to
transform education outcomes if not directly integrated in everyday-life pedagogy
through teachers’ and parents’ practices, as in the case of a teacher training in
Turkey studied in Alan et al., 2019.

5.2 Cost-Effectiveness

Is the magnitude of the impact meaningful? As mentioned in the introduction, large-
scale education interventions in high-income countries often fail or have fairly small
effects. Cheung and Slavin (2016) find average effect sizes on academic achievement
of 0.16 SD among 197 Randomized Controlled Trials (RCTs), while Fryer Jr (2017)
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finds average effect sizes of 0.05 SD in math and 0.07 SD in reading based on 105
school-based RCTs. However, these average effect sizes mask very different program
cost and scope. One of the most consistent findings in the education literature is that
impressive effects from small and non-representative samples often fail to replicate
when programs are scaled up to larger and more representative populations (Slavin
and Smith, 2009). Kraft (2020) provides effect-size benchmarks with a corresponding
set of per-pupil cost benchmarks from 747 studies evaluating educational programs
offering a variety of sample sizes. Focusing on studies using large samples (above
2,000), this review shows that the effect size of Energie Jeunes on GPA (0.05 SD)
is at the 60th percentile. But Energie Jeunes is much more cost-effective than
the typical intervention: while the average cost of programs is $4,752 per pupil,
Energie Jeunes is only e65 (approximately $75) per pupil, hence more than sixty
times cheaper than the average program. The small impact of the program looks
thus interesting given its relatively minimal cost. The fact that this experiment
was conducted on a large number of students (24,000) and on schools that are fairly
representative of the population of priority education schools in France confers more
importance and external validity to our results.

5.3 Intermediary Outcomes

Following our pre-registered theory of change presented in Section 2.3, Table 3 re-
ports the treatment effects on students’ mindset, self-assessed diligence, and behav-
ior observed by teachers and school registers. These different points of view provide
interesting results on the subjective and objective effects of the intervention, which
is unique in the literature.

First, we find a 0.11 SD treatment effect on mindset in Grades 7, 8, and 9
(every year when the index is available). The sub-indices analysis in Appendix
Table A4 shows that the effect concerns both the growth mindset of intelligence and
the internal locus of control. Therefore, the average student is prone to update her
perceptions and beliefs regarding her chances of success at school.

Second, students’ subjective assessment of their own behavior responds to the
intervention in a surprising way: we find no treatment effects on self-assessed dili-
gence in Grade 9, and even a negative effect in Grade 7 (-0.04 SD significant at the
10 percent level). Moreover, the analysis of sub-indices in Table A4 reveals several
negative treatment effects on self-assessed grit in Grades 6, 7, and 8, on self-assessed
work discipline in Grades 7 and 8, and on self-assessed homework management in
Grades 7 and 8. We find no effect on self-declared hours spent on homework. Stu-
dents’ self-assessment thus does not provide evidence of any increase in effort, but
rather a slackening of self-discipline. This effect is not consistent neither with the
core advice conveyed by the program nor with the positive treatment effects on
students’ mindset and GPA.
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Reassuringly, the objective assessment of students’ behavior by teachers and
school registers shows a positive reaction to the program: we find a 0.06 SD treat-
ment effects on school-reported behavior at the end of the program (Table 3), mostly
driven by a lower probability of being late in class (Appendix Table A4). The effect
was not present in previous years, and was even negative in Grade 6, which may sug-
gest some initial reluctance in younger students that dissipated quickly. Besides, we
find a positive treatment effect on teacher-reported character—which measures work
attitude in class—in Grade 7 (+0.08 SD significant at the 5% level). Sub-indices
analysis in Appendix Table A4 shows in particular positive treatment effects on
“intellectual character” (zest and curiosity) in Grade 7, on “achievement character”
(grit, diligence, schoolwork self-control) in Grades 6 and 7, and on “social character”
(gratitude, optimism, social intelligence, interpersonal self-control) in Grade 7 and
8. Taken together, the observations by teachers and in schools registers indicate
that the program improved students’ behavior in different dimensions at different
periods of their life in middle school.

The subjective assessment of students’ own behavior thus contradicts the more
objective outcomes from teachers’ observations, school registers, and GPA. The
discrepancy between self-perception and actual outcomes is not uncommon in the
literature. It may be explained by well-established social comparison effects, by
which people have a lower self-regard when exposed to upward comparisons, involv-
ing examples of others who are better off or superior to them—the seminal work
in this literature being Festinger, 1954. The videos, included as part of Energie
Jeunes’ session, show several examples of individuals exhibiting high levels of self-
discipline, grit, and perseverance over the course of their life (see the details on
videos in Appendix Figures A2). As a consequence, the program may have changed
the reference against which students judge their levels of grit and conscientiousness
in which case students would compare themselves unfavorably to these examples
and become more self-critical on how gritty and self-disciplined they are, leading to
a reference bias (Duckworth and David Scott Yeager, 2015). This effect would not
be a surprise since a recent meta-analyse of 60+ years of social comparison research
shows that people generally choose to compare upward (i.e., to people better than
themselves) instead of downward, and that upward comparison most likely results
in self-deflating contrast (Gerber et al., 2018).

A remaining question that the next section addresses is whether the program im-
proved the behavior and academic outcomes of certain students while deteriorating
self-appreciation of other students, or whether these effects worked hand in hand.

19



6 Heterogeneous Effects and Potential Mechanisms

This section answers three questions: (1) whether we can identify treatment hetero-
geneity for academic outcomes, (2) if so, who are the students benefiting the most
from the program, and (3) whether those who benefited more in terms of academic
achievement (GPA, national exam) also benefited more in terms of mindset, objec-
tive behavior, and subjective assessment. While patterns of heterogeneity may help
sort out the mechanisms driving the results, they remain suggestive as the relation-
ship between intermediary outcomes and final outcomes are only correlational.

6.1 Pre-specified Subgroups

As described in our pre-analysis plan, we expected the treatment effect to vary de-
pending on students’ gender, socio-economic status (“aid recipients” versus “non-aid
recipients”), GPA (‘early’ academic performance) and behavior (‘early’ school be-
havior). We pre-selected ‘early’ academic performance and early’ school behavior
because we believed that initially better-behaved/performing students, while need-
ing the program less, would be the ones paying more attention to the program’s
messages during the Energie Jeunes sessions. We also expected girls and students
from less deprived socioeconomic status to be more diligent and compliant than
boys and more deprived students. We present the treatment effects on Grade 9
outcomes by subgroups in Table 4 and in Figure 2. For each characteristic, we
added to the model a dummy indicating the sub-group (F for girls, NR for non-aid
recipients, 1g>p50 for students whose early GPA is above the median, and 1b>p50

for students whose early GPA is above the median) and its interaction with the
treatment dummy.5

Gender Treatment effects on GPA, final exam scores, and aspirations are statisti-
cally similar for boys and girls. However, treatment effects on intermediary outcomes
are different: girls were slightly more likely to attend the program and experienced
a much stronger change their mindset. In contrast, girls exhibited smaller change
in behavior, which could be attributed to the fact that they already demonstrated
better behavior than boys as reflected by teacher- and school-reported behavior in
the control group. Incidentally, note that girls suffer from a downward bias in self-
assessed diligence: in the control group we see that they behave better than boys
(+0.13 SD and +0.17 SD in teacher- and school-reported behavior respectively) but
have lower self-assessed diligence (-0.12 SD), confirming the presence of reference

5We also interact the treatment dummy with the school and cohort fixed effects as well as
with every covariates selected via double LASSO. The number of observations decreases when
we analyze heterogeneity based on early academic performance and school behavior because the
sample is restricted to students enrolled in the school from Grade 6 on, for whom early measures
are available.
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point biases in subjective assessments.

Social Background Non-aid recipients benefited more from the program than
aid recipients. The difference in point estimates on national exam scores is posi-
tive and significant at the 1 percent level (+0.07 SD on a basis of -0.02 SD for aid
recipients). Likewise, the treatment effect on GPA for non-aid recipients is pos-
itive and significant (+0.06 SD, p-value=1.4%) while smaller and non-significant
for aid recipients—but the difference itself is not statistically significant. Turning
to intermediary outcomes, the program improved students’ behavior similarly in
both sub-groups but non-aid recipients were 7 pp more likely to participate to the
program than aid recipients and their mindset improved much more (+0.17 versus
+0.04 SD). Overall, less deprived students benefited more than the more deprived,
potentially related to more responsive mindsets.

Early Academic Performance We do not find much treatment effect hetero-
geneity depending on baseline academic performance, with the exception of pos-
itive treatment effects on aspirations and school-reported behavior only for low-
achievers—although the differential treatment effect on aspiration is not precisely
estimated. High-achievers were also 6 pp more likely to participate to the program
than low-achievers. The null effect on school-reported behavior for high-achievers
may be related to strongly better baseline behavior absent the program, as reflected
by teacher- and school-reported behavior in the control group.

Early Behavior Well-behaved students benefited more from the program than
poorly-behaved students: the differences in point estimates on GPA and on national
exam scores are positive and significant. We also find differential impacts on in-
termediary outcomes: well-behaved students are slightly more likely to attend the
program than poorly-behaved students (+ 3 pp), changes in mindset and in self-
assessed diligence are larger (respectively +0.06 SD—imprecisely estimated—and
+0.11 SD), while on the contrary the change in school-reported behavior is signif-
icantly smaller (-0.06 SD). Well-behaved students thus benefited more in terms of
mindset and final outcomes, but less in terms of discipline which, as for girls and
high-achievers, may be related to the fact that, absent the program, this subgroup
already behaves better than the poorly-behaved.

6.2 Machine Learning Approach

The analysis of pre-specified subgroups suggests that stronger profiles tended to gain
more in terms of academic outcomes and mindset, but less in terms of discipline,
than weaker profiles. However, given the number of hypotheses tested, this analysis
may be subject to spurious findings while at the same time heterogeneity may be
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driven by the interaction of more than one characteristic at a time. Therefore,
the heterogeneity analysis presented above may lead to false positives while missing
substantive variation in treatment effects. To estimate treatment heterogeneity more
flexibly and tightly, we thus turn to a data-driven approach where the subgroups
are defined using a machine learning algorithm and the high-dimensional baseline
dataset.

We implement the Generalized Random Forest method proposed by Athey and
Wager (2019) and Wager and Athey (2018) to estimate predicted CATEs for each
observation with honest causal forest. We apply the approach to two final outcomes:
Grade 9 GPA and national exam scores. To fit the CATE, we use all baseline covari-
ates, their square, cube, and interactions (218 variables in total) to form 2000 trees
that maximize treatment effect heterogeneity.6 To rank observations, we proceeded
as follows. First, we randomly assigned each observation to a fold from 1 to 50 and
then we fitted a causal forest. When fitting and predicting the forest, the procedure
ensures that CATE estimates for observations in fold i are computed using trees that
do not use any observations of that same fold during fitting, which protect against
over-fitting. Then, within each fold, observations were assigned to the strongly or
the weakly affected group if their predicted CATE was above or below the median
CATE prediction within that fold. Ranking only observations within a fold ensures
that the relative rank between two observations does not use data from either ob-
servation. In what follows, the group of students predicted to be weakly affected are
referred to as Q1 while the group of students predicted to be strongly affected are
referred to as Q2.

Table 5 compares the average treatment effects in Q2 compared to Q1 using the
same specification as for pre-specified subgroups. On the left part of the table, we
use GPA as the targeted outcome. We find strong treatment effect heterogeneity:
+0.09 SD in Q2 compared to +0.02 SD in Q1, the difference being significant at
the 1 percent level. We also see that the stronger effect on GPA for Q2 is con-
comitant with a differential effect on national exam scores (+0.05 SD significant at
the 5 percent level), showing a positive correlation between treatment effects on the
two academic outcomes. When conducting the same exercise using national exam
scores as the targeted outcome to estimate the CATEs (right part of Table 5), we
also find heterogeneity between Q2 and Q1 with a differential effect of +0.05 SD
significant at the 5 percent level. Finally, Table 6 compares the baseline character-
istics of the more versus less affected students: for both targeted outcomes, strongly
affected students were slightly older, more often female, they came for relatively less
deprived families, and their academic and discipline profiles in the first trimester
in Grade 6 were relatively better. The machine learning results thus confirm the
pre-registered subgroups analysis while adding clarity and tightness: a subgroup of

6The CATE function is fitted using the causal forest function from the R package grf
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students effectively gained more in academic outcomes than the others, and these
students had better social, academic, and discipline profiles.

6.3 Discussion of Potential Mechanisms

Although patterns of heterogeneity are correlational, analyzing them across interme-
diary outcomes in Q2 and Q1 may help sort out the mechanisms driving the results
(Davis and Heller, 2020). As there is no pattern of heterogeneity across interme-
diary outcomes when the national exam is used as the targeted outcome, in what
follows we use only GPA as the targeted outcome to define Q2 and Q1. We thus
examine if those who benefited more in terms of GPA—who gained more in national
exam scores too—also benefited more in terms of mindset, objective behavior, and
subjective assessment. The idea is that if benefits in GPA are concentrated among
subgroups who did not benefit in a given intermediary outcome, at least that helps
rule out that specific mechanism.7

We find that treatment effects are significantly larger in Q2 compared to Q1 on
attendance (+4 pp) and on mindset (+0.07 SD) but, on the contrary, significantly
smaller on self-assessed diligence (-0.18 SD) and on teacher-reported character (-0.10
SD), and similar on school-reported behavior (no difference in treatment effects). A
simple comparison of the local average treatment effects shows that the heterogeneity
in treatment effects on GPA is not driven by differential take-up.8 If we consider
treatment effects on Q1 and Q2 separately, we observe that the positive effects on
academic outcomes in Q2 came with a strong improvement in mindset, a moderate
improvement in absences, lateness, and misconduct observed in school registers, no
change in work attitude in class observed by teachers, and a negative change in
self-assessed diligence (ATE=-0.08 SD, p-value=0.04). In contrast, the null effect
on academic outcomes in Q1 came with moderate improvements in mindset, in
absences, lateness, and misconduct observed in school registers, and in work attitude
in class observed by teachers (+ 0.07 SD although statistically not significant), and
a positive change in self-assessed diligence (ATE=-0.11 SD, p-value<0.01).

7An alternative way of exploring the mechanisms is to decompose the average treatment effect
into experimentally induced changes in intermediary outcomes and in other unmeasured factors (J.
Heckman et al., 2013). This decomposition method relies on two conditions: 1) observed mediating
factors are independent from unobserved mediating factors, and 2) the treatment does not modify
the way mediating factors affect the final outcome (structural invariance assumption). The first
condition is not testable, but the second condition can be tested: we regress GPA on intermediary
outcomes (potential mediating factors), the treatment, interactions of each intermediary outcome
with the treatment, and baseline covariates selected with a double-LASSO. We find significant
coefficients on interaction terms, which violates the structural invariance assumption (coefficients
on intermediary outcomes vary with treatment assignment). In this case, multiplying the coefficient
on an intermediary outcomes by the treatment effect on this factor does not provide a valid estimate
of the contribution of an intermediary outcome to the average treatment effect.

8Dividing the Intention-to-Treat effects by the proportion of students who attended at least one
session, the LATE is (0.02)/(0.76) = 0.023 SD for Q1, while (0.02 + 0.07)/(0.76 + 0.04) = 0.112
SD for Q2. LATEs are thus even more differential than ATEs.
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The machine learning approach thus clarifies that stronger gains in GPA came
together with stronger gains in mindset but not in objective measures of behavior,
at least not the ones we collected. This is not so surprising since strongly affected
students already behave better than weakly affected students, but it implies that our
measures of behavior probably missed improvements in more subtle aspects of be-
havior for strongly affected students other than absences, lateness, misconduct, and
work attitude in class. For future research, other measurement tools may be more
appropriate to capture behavioral gains for well-behaved students. Moreover, the
machine learning approach uncovers an interesting finding: higher academic gains
were associated with a reduction in self-assessed discipline. This may due to the
fact that strongly affected students are more prone to self-deflating contrast effect
than weakly affected students when the program exposes them to upward social com-
parisons. This finding shows that the negative treatment effect on self-assessment
should not be taken at face value because it was associated with better final out-
comes, which casts doubt on the reliability of students’ subjective perceptions. In
any case, it is interesting that the negative effect on self-appreciation worked hand-
in-hand with academic gains since it raises the question of whether self-criticism was
useful to spur greater changes and impacts.

7 Conclusion

This paper shows that a large-scale mindset intervention in disadvantaged schools
was efficient at developing more optimistic beliefs on one’s chances of success and
at improving school-related behavior, with a downstream positive effect on GPA. It
also shows important heterogeneity in the mindset intervention treatment effect on
GPA, with much stronger effects for students who have better social, academic, and
discipline profiles. The mindset of these students responded more to the program
and they also became more self-critical on their own behavior, which may explain
why they benefited more. In contrast, weaker profiles, who gained less academically,
gained more in terms of behavior and discipline. A future follow-up of the students
would thus be interesting to assess whether these behavioral gains translated into
better academic outcomes after middle school.

More generally, this paper shows that mindset interventions are a cost-effective
policy for disadvantaged schools. Compared to other educational programs, the
Energie Jeunes program’s return is indeed high. Compensatory education policies
offering more hours of teaching or after-class tutoring or reduced class size often
fail to substantially increase academic achievement despite large costs (Beffy and
Davezies, 2013; Bénabou et al., 2009; Bressoux et al., 2016; Goux et al., 2017).
These policies focus on external parameters of the education production function,
while it may be crucial to also address internal constraints that impede students’
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motivation and ambition. This paper sheds light on this matter by pointing to the
important role of mindset in education, i.e., how adolescents think about themselves
and their chances of success. However, effect sizes remain small, despite the fact
that the message is repeated during four years. Therefore, multiplying low-cost
mindset interventions led by external actors may not yield substantive impacts.
Rather, training teachers and parents who are in daily contact with students may
be necessary to transform educational outcomes more substantively, as shown in the
case of a teacher training in Alan et al., 2019.
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Figures

Figure 1: Final Impacts on Final and Intermediary Outcomes
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Figure 2: Heterogeneity in Final and Intermediary Outcomes
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Tables
Table 1: Samples and Attrition

Administrative data Student Survey Data Teacher Survey Data

G6 G7 G8 G9 Nat. exam G6 G7 G8 G9 G6 G7 G8 G9

Actual
Full 24,142 23,095 23,751 23,588 19,709 5,836 6,573 6,002 5,774 4,699 4,832 4,602 4,503
Control 11,914 11,330 11,817 11,645 9,934 2,868 3,215 2,973 2,805 2,868 3,215 2,973 2,805
Treatment 12,228 11,765 11,934 11,943 9,775 2,968 3,358 3,029 2,969 2,968 3,358 3,029 2,969

Expected
Full 24,142 23,095 24,349 24,708 23,588 5,130 6,965 7,070 7,231 5,130 6,965 7,070 7,231
Control 11,914 11,330 12,070 12,079 11,645 2,525 3,437 3,514 3,570 2,525 3,437 3,514 3,570
Treatment 12,228 11,765 12,279 12,629 11,943 2,605 3,528 3,556 3,661 2,605 3,528 3,556 3,661

Attrition
Control 0.00 0.00 0.02 0.04 0.15 0.05 0.07 0.16 0.22 0.22 0.32 0.35 0.42
T-C 0.00 0.00 0.01 0.02 0.03 -0.00 -0.01 -0.00 -0.03 0.01 -0.02 -0.00 -0.07

(0.00) (0.00) (0.02) (0.03) (0.03) (0.02) (0.03) (0.05) (0.05) (0.04) (0.05) (0.06) (0.05)
Entry rate

Control . 0.070 0.165 0.218 . . . . . . . . .
T-C . -0.002 -0.004 0.004 . . . . . . . . .

(0.005) (0.009) (0.011) .
Exit rate

Control . 0.118 0.151 0.198 . . . . . . . . .
T-C . -0.011 0.000 -0.011 . . . . . . . . .

(0.011) 0.000 (0.011)

This table shows sample sizes and attrition rates for the different data sources (administrative data, student survey and teacher survey). We first provide
the number of observations in the full sample, control and treatment group (Actual), then the number of observations that we expected if no students
attrited (Expected), and the comparison between the actual and the expected sample (Attrition) and its differential (Differential). We then provide the
exist and entry rate each year and the treatment control differential. Regressions are controlled for school and cohort fixed effect, standard errors are
robust and clustered at school*cohort level. * 10%, ** 5%, *** 1% significance level
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Table 2: Participation to the EJ program

Grade 6 Grade 7 Grade 8 Grade 9

Obs. C Impact Obs. C Impact Obs. C Impact Obs. C Impact

Participated at least once 5,447 0.16 0.80*** 5,998 0.19 0.73*** 5,485 0.10 0.81*** 5,490 0.04 0.79***
(0.01) (0.01) (0.02) (0.02)

# of sessions attended 5,244 0.21 2.46*** 5,698 0.21 2.42*** 5,334 0.11 2.43*** 5,490 0.07 2.26***
(0.03) (0.03) (0.04) (0.07)

Made commitment 5,446 0.09 0.66*** 5,998 0.11 0.59*** 5,485 0.04 0.59*** 5,490 0.02 0.52***
(0.01) (0.01) (0.01) (0.02)

Honored commitment 5,447 0.08 0.46*** 5,998 0.09 0.44*** 5,485 0.03 0.40*** 5,490 0.02 0.34***
(0.01) (0.01) (0.01) (0.01)

Student sample size 24,142 11,914 23,095 11,330 23,751 11,817 23,588 11,645
Number of clusters 194 97 194 97 190 95 186 94

This table shows measures of students’ participation and engagement in the Energie Jeunes program from Grade 6 to Grade 9. Participation measures are presented
in rows. Column Obs. gives the number of observations, column C the mean of the variable in the control group and Impact the coefficient from the regression of the
outcome on the treatment dummy controlling for school and cohort fixed effects. Standard errors are clustered at the school*cohort level and robust to heteroscedasticity.
*10%, **5%, ***1% significance level
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Table 3: Final Impacts and Intermediate Dynamics

Final impact Dynamics P-value

Grade 9 Grade 6 Grade 7 Grade 8
G6=G9 G7=G9 G8=G9

Obs. Impact Obs. Impact Obs. Impact Obs. Impact

Final outcomes
GPA 19,330 0.05** 20,783 0.03*** 21,443 0.03** 19,713 0.01 0.45 0.31 0.08

(0.02) (0.01) (0.01) (0.02)
National exam 19,702 0.01 . . . . . .

(0.02) . . .
. . . French 19,660 0.03** . . . . . .

(0.01) . . .
. . .Math 19,625 -0.01 . . . . . .

(0.02) . . .
Aspiration 5,497 0.04* . . . . . .

(0.02) . . .
Intermediary outcomes

Student mindset 5,485 0.11*** . 6,027 0.11*** 5,496 0.11*** . 0.95 0.77
(0.02) . (0.02) (0.02)

Self-assessed diligence 5,497 0.00 5,506 0.00 6,458 -0.05*** 5,706 -0.01 0.66 0.15 0.83
(0.03) (0.02) (0.02) (0.02)

Teacher-reported character 4,503 0.02 4,494 0.04 4,826 0.07** 4,596 0.06* 0.58 0.27 0.47
(0.03) (0.03) (0.03) (0.03)

School-reported behavior 22,305 0.06*** 22,074 -0.04*** 22,449 0.01 22,445 0.01 0.00 0.10 0.13
(0.02) (0.01) (0.02) (0.02)

This table presents the standardized impacts of the treatment in Grade 9 on our summary indices. Indices are presented in rows. Columns Obs. gives the number of
observations, columns Impact the coefficients from the regressions of the outcomes on the treatment dummy. Regressions are controlled for school and cohort fixed effects as well
as double-LASSO selected covariates. Standard errors in parenthesis, robust to heteroscedasticity and clustered at the school*cohort level. *10%, **5%, ***1% significance level
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Table 4: Heterogeneous Treatment Effects - Pre-defined Subgroups

Gender Non-aid recipients Early GPA Early behavior

EJ F EJ*F EJ NR EJ*NR EJ 1g>p50 EJ* 1g>p50 EJ 1b>p50 EJ*1b>p50

Participation
at least once 0.77*** 0.00 0.04*** 0.76*** 0.00 0.07*** 0.77*** -0.01 0.06*** 0.78*** 0.01 0.03*

(0.02) (0.01) (0.01) (0.03) (0.01) (0.02) (0.03) (0.01) (0.02) (0.03) (0.01) (0.02)
sessions attended 2.21*** -0.03 0.10*** 2.17*** 0.00 0.19*** 2.22*** -0.03 0.17*** 2.20*** 0.01 0.13***

(0.07) (0.02) (0.04) (0.08) (0.02) (0.05) (0.08) (0.02) (0.05) (0.08) (0.02) (0.05)
Final outcomes

GPA 0.05** 0.19*** 0.01 0.03 -0.05** 0.03 0.05** 0.97*** 0.00 0.03 0.14*** 0.05**
(0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02)

National exam 0.01 0.18*** 0.01 -0.02 0.02 0.07*** 0.00 0.99*** 0.01 -0.01 0.12*** 0.04*
(0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.03) (0.02) (0.02) (0.02) (0.02)

. . . French 0.03* 0.35*** 0.01 0.02 0.02 0.01 0.02 0.83*** 0.00 0.02 0.07*** 0.01
(0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.03) (0.02) (0.02) (0.02) (0.02)

. . .Math -0.01 -0.07*** 0.00 -0.05*** 0.00 0.08*** 0.00 0.92*** -0.01 -0.03 0.15*** 0.04
(0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.03) (0.02) (0.02) (0.02) (0.02)

Aspiration 0.00 0.12*** 0.07 0.06* 0.08* -0.04 0.09* 0.71*** -0.09 0.04 0.05 -0.01
(0.03) (0.04) (0.04) (0.03) (0.04) (0.04) (0.04) (0.05) (0.06) (0.03) (0.04) (0.04)

Intermediary outcomes
Student mindset 0.03 -0.04 0.16*** 0.04* -0.05 0.14*** 0.09*** 0.25*** 0.05 0.08*** 0.00 0.06

(0.02) (0.04) (0.03) (0.02) (0.05) (0.04) (0.03) (0.04) (0.05) (0.03) (0.04) (0.04)
Self-assessed dilig. 0.00 -0.12** -0.01 -0.03 -0.01 0.04 -0.03 0.13*** 0.05 -0.06 0.10** 0.11***

(0.03) (0.05) (0.05) (0.04) (0.05) (0.05) (0.03) (0.04) (0.04) (0.04) (0.05) (0.04)
Teacher-rep. char. 0.10** 0.17*** -0.14*** 0.02 0.10** 0.03 0.04 0.52*** -0.01 0.06 0.29*** -0.05

(0.04) (0.05) (0.05) (0.04) (0.04) (0.05) (0.05) (0.05) (0.06) (0.05) (0.05) (0.06)
School-rep. beh. 0.08*** 0.13*** -0.03* 0.06** 0.04** -0.01 0.09** 0.36*** -0.07** 0.09** 0.51*** -0.06**

(0.03) (0.02) (0.02) (0.03) (0.02) (0.02) (0.04) (0.03) (0.03) (0.04) (0.03) (0.03)

This table presents the heterogeneous impacts on final and intermediary outcomes (in SD) by gender (F), financial aid status (NR), early GPA (1g>p50) and early behavior
(1b>p50). F is equal to 1 if the student is a girl, NR if non-aid recipient, 1g>p50 if early GPA is above the median, and 1b>p50 if early behavior is above the median, 0 otherwise.
Columns EJ shows the treatment effect for students whose subgroup dummy is equal to 0. Columns EJ*F, EJ*NR, EJ*1g>p50, EJ*1b>p50 shows the additional treatment
effect for students whose subgroup dummy is equal to 1. Regressions are controlled for school and cohort fixed effects, a set of double-LASSO selected covariates, and their
interactions with the heterogeneity variables. Standard errors in parentheses are robust to heteroscedasticity and clustered at the school*cohort level. *10%, **5%, ***1%
significance level
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Table 5: Heterogeneous Treatment Effects - Generalized Random Forest

CATE ranking - GPA CATE ranking Nat. Exam

Obs EJ Q2 EJ*Q2 Obs EJ Q2 EJ*Q2

Participation
at least once 5,490 0.76*** 0.01* 0.04** 5,490 0.79*** 0.01 0.01

(0.03) (0.01) (0.02) (0.02) (0.01) (0.02)
sessions attended 5,490 2.21*** 0.03* 0.04 5,490 2.26*** 0.01 0.03

(0.09) (0.02) (0.05) (0.07) (0.02) (0.05)
Final outcomes

GPA 19,846 0.02 0.17*** 0.07*** 19,846 0.03 0.23*** 0.03
(0.02) (0.03) (0.02) (0.03) (0.02) (0.03)

National exam 19,709 -0.01 0.22*** 0.05** 19,709 -0.01 0.24*** 0.05**
(0.02) (0.03) (0.02) (0.02) (0.02) (0.02)

. . . French 19,666 0.00 0.19*** 0.05** 19,666 0.01 0.19*** 0.04**
(0.02) (0.02) (0.02) (0.02) (0.02) (0.02)

. . .Math 19,632 -0.03 0.18*** 0.05** 19,632 -0.05** 0.23*** 0.07***
(0.02) (0.03) (0.02) (0.02) (0.02) (0.02)

Aspiration 5,504 0.04 0.18*** -0.02 5,504 -0.04 0.18*** 0.07
(0.03) (0.05) (0.05) (0.04) (0.05) (0.05)

Intermediary outcomes
Student mindset 5,492 0.08*** 0.04 0.07* 5,492 0.08*** 0.05 0.01

(0.03) (0.03) (0.04) (0.03) (0.04) (0.05)
Self-assessed diligence 5,504 0.11*** 0.05 -0.18*** 5,504 0.00 0.02 -0.05

(0.04) (0.05) (0.05) (0.04) (0.04) (0.05)
Teacher-reported character 4,503 0.07 0.26*** -0.10** 4,503 -0.03 0.23*** 0.02

(0.05) (0.05) (0.05) (0.05) (0.05) (0.05)
School-reported behavior 23,158 0.06* 0.13*** 0.00 23,158 0.04 0.14*** -0.02

(0.03) (0.02) (0.02) (0.03) (0.02) (0.02)

This table shows the heterogeneous treatment effects based on the Generalized Causal Forest method. Columns CATE ranking -
GPA show treatment heterogeneity using Grade 9 GPA as the targeted outcome. Columns CATE ranking - Nat.Exam show treatment
heterogeneity using the national exam score as the targeted outcome. Column EJ shows the treatment effect for students whose CATE
is below the median, Q2 the difference on outcome between students below and above the median CATE, and EJ*Q2 the additional
treatment effect for students whose CATE is above the median. All regressions are estimated using cohort and school fixed effect
as well as a set of double-LASSO selected covariates. Standard errors are clustered at the school*cohort level. *10%, **5%, ***1%
significance level
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Table 6: Balancing using the Causal Forest Median Indicator

G9 GPA Nat. Exam

Q1 mean Q2 Q1 mean Q2

Date of birth 2003.30 0.17*** 2003.35 0.10***
(0.01) (0.01)

1=girls 0.49 0.04*** 0.50 0.04***
(0.01) (0.01)

Financial aid (FA) 0.49 -0.09*** 0.49 -0.12***
(0.01) (0.01)

FA level, max=4 1.02 -0.23*** 1.02 -0.21***
(0.02) (0.02)

Blue collar parents 0.76 -0.03*** 0.75 -0.15***
(0.01) (0.01)

active parents 0.47 0.07*** 0.47 0.14***
(0.01) (0.01)

single parent 0.18 -0.07*** 0.18 -0.14***
(0.01) (0.01)

# of children 2.45 -0.24*** 2.44 0.33***
(0.03) (0.03)

Foreigner 0.15 -0.03*** 0.14 0.04***
(0.01) (0.01)

Was held back 0.15 -0.16*** 0.14 -0.14***
(0.01) (0.01)

repeated the grade 0.04 -0.02*** 0.03 -0.02***
(0.00) (0.00)

Early GPA 5.41 0.28*** 5.45 0.40***
(0.02) (0.02)

Early Behavior score 0.01 0.34*** 0.04 0.21***
(0.03) (0.02)

This table shows the results of the regression of the dummy indicating that the
student’s CATE is above the median on baseline characteristics. In columns G9
GPA, the CATE is predicted using GPA as the targeted outcome ; in columns
Nat. Exam, the national exam scores is the targeted outcome. Q1 mean shows
the mean for students whose CATE is below the median CATE. Q2 column shows
the difference between students above and below the median CATE. All regres-
sions include cohort and school fixed effect. Standard errors are clustered at the
school*cohort level. *10%, **5%, ***1% significance level
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Appendix Figures

Figure A1: Evaluation Design
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Figure A2: Content of the intervention
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Figure A2: Content of the intervention - Continued

40



Figure A2: Content of the intervention - Continued
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Appendix Tables

Table A1: Sources and Items included in the Indices and Sub-Indices

Indice and sub-indices Items Source

GPA
Average grade French, Maths, Physics, Biology, Administrative data
History, Geography, Sports, Foreign languages,
Design & Technology

Mindset
Locus of control Prob. success if from poor neighborhood Guyon and Huillery (2021)

Gap poor/wealthy neigborhood
Prob. success if parents without degree
Gap with and without college degree

Growth Mindset Intelligence is something that can’t be changed Claro et al. (2016)
You can learn new things, not your intelligence
I prefer problems that I’ll learn a lot from... Li and Bates (2017)

Prob. success if gifted but do not study hard Guyon and Huillery (2021)
Prob. success if study regularly
Prob. success if who is under-performing

Self-assessed diligence
Orderliness I am organized and neat Goldberg (1990)

I work carefully, take one’s time to get things right
I plan things ahead, think before acting
I am reliable, show up on time

Grit New ideas and projects sometimes distract me Duckworth and Quinn (2009)
Setbacks are not discouraging, I don’t give up
I am obsessed with projects but quickly lose interest
I am obsessed with projects but quickly lose interest
I am a hard worker
I set a goal then change goal
I have problems focusing on long-term projects
I finish whatever is started
I am diligent, never give up

School-work impulsivity I forget things needed for class Tsukayama et al. (2013)
I interrupt other students
I say rude things
I lose things because I am messy (eg, desk, bedroom)
I lose temper at home or at school
I forget what teacher instructed
I let my mind wander instead of listening
I talk back to teacher or parent when I am upset

Work discipline I am always prepared Goldberg et al. (2006)
I get chores done right away
I start tasks right away
I get to work at once
I carry out plans
I waste my time
I find it difficult to get down to work
I need a push to get started
I have difficulty starting tasks
I postpone decisions
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Table A1: Sources and Items included in the Indices and Sub-Indices - Continued

Indice and sub-indices Items Source

Self-assessed diligence (cont.)
Homework Manag. I locate the materials needed for homework Xu and Wu (2013)

I find a quiet area
I remove things from table
I make enough space to work
I turn off the TV
I set priority and plan ahead
I keep track of what remains to be done
I remind myself of the remaining time
I tell myself to work more quickly when late
I find ways to make homework more interesting
I praise myself for good work/effort
I reassure myself about my abilities
I try not to be bothered with previous mistakes
I try to pay attention to what needs to be done
I try to calm down
I tell myself that I can do it
I daydream during homework
I start conversations unrelated to work
I play around during homework
I stop homework to eat or drink

hours of homework
Time spent on homework yesterday? AuthorsTime spent on homework day before yesterday?

Teacher-reported character
Achievement Finishes whatever I begin Park et al. (2017)

Comes to class prepared
Works independently with focus
Gets to work right away rather than procrastinating
Remembers and follows directions
Believes that effort will improve her future
Tries very hard even after experiencing failure
Actively listens to others

Intelligence Shows enthusiasm
Invigorates others
Actively participates
Asks and answers questions to deepen understanding
Is eager to explore new things

Social Keeps her temper in check
Remains calm even when criticized or otherwise provoked
Gets over frustrations and setbacks quickly
Is polite to adults and peers
Demonstrates respect for the feelings of others
Allows others to speak without interruption
Is able to find solutions during conflicts with others
Recognizes and shows appreciation for other
Recognizes and shows appreciation for her opportunities

School-reported behavior
1/2 day absenteism

Administrative data
number of recorded lateness
disciplinary actions
sanctions

The tables gives the composition of each index and sub-index as well as their sources (references).
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Table A2: Comparison between EJ Sample and other French schools

EJ EJ sample EJ sample EJ sample
sample - PE schools - Pub. schools - all schools

Panel A: Schools’ characteristics
Public school (%) 1.00 0.00 0.00 0.24***

(0.00) (0.00) (0.01)
Priority education (%) 0.79 -0.21*** 0.60*** 0.65***

(0.04) (0.04) (0.04)
# Students per school 528.05 18.8 32.5** 49.3***

(14.5) (13.1) (13.1)
# Teachers per school 46.08 1.89 7.16*** 7.92***

(1.16) (1.09) (1.09)
# Students per class 23.19 0.64*** -1.74*** -2.02***

(0.20) (0.19) (0.19)
Remoteness index -2.07 -1.06*** -2.24*** -2.10***

(0.14) (0.06) (0.06)
Panel B: Teachers’ characteristics
Years of service 5.89 -0.06 -1.38*** -1.25***

(0.25) (0.25) (0.25)
< 2 years in school (%) 0.35 0.01 0.05*** 0.05***

(0.01) (0.01) (0.01)
Part-time (%) 0.06 0.00 -0.03*** -0.03***

(0.00) (0.00) (0.00)
Female (%) 0.6 0.00 -0.04*** -0.05***

(0.01) (0.01) (0.01)
Permanent (%) 0.91 0.01 -0.03*** 0.01*

(0.01) (0.01) (0.01)
Agrégés (%) 0.04 0.00 -0.01*** 0.00

(0.00) (0.00) (0.00)
Turnover (%) 0.18 -0.01 0.03** 0.03**

(0.01) (0.01) (0.01)
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Table A2: Comparison between EJ Sample and other French schools - Continued

EJ EJ sample EJ sample EJ sample
sample - PE schools - Pub. schools - all schools

Panel C: Students’ characteristics
G6 ever held back (%) 0.12 0.00 0.04*** 0.05***

(0.01) (0.01) (0.01)
G6 National test 229.57 0.05 -1.10*** -1.27***

(0.09) (0.08) (0.08)
G9 National test 7.04 -0.10 -1.22*** -1.46***

(0.10) (0.09) (0.09)
Female (%) 0.49 0.00 0.00 0.00

(0.00) (0.00) (0.00)
With financial aid (%) 0.49 -0.02 0.20*** 0.24***

(0.02) (0.02) (0.02)
Living in a poor area (%) 0.42 0.05* 0.32*** 0.33***

(0.03) (0.03) (0.03)
Social position index (%) 0.83 0.02* -0.18*** -0.21***

(0.01) (0.01) (0.01)
High SES (%) 0.17 0.03** -0.13*** -0.17***

(0.01) (0.01) (0.01)
Low SES (%) 0.78 -0.02 0.12*** 0.16***

(0.01) (0.01) (0.01)
Post-G9 enrollment:
Academic high school (%) 0.59 0.02** -0.05*** -0.07***

(0.01) (0.01) (0.01)
Technical high school (%) 0.35 -0.01 0.07*** 0.10***

(0.01) (0.01) (0.01)
G9 held back (%) 0.03 0.00 0.01** 0.00*

(0.00) (0.00) (0.00)

This table shows the differences between our experimental sample of middle schools and the
population of French middle schools. Column EJ sample provides the mean for the experimental
sample. Columns EJ sample - PE schools, EJ sample - pub. schools and EJ sample - all schools
show the differences between our sample and schools in Priority Education, Public schools, and all
French middle schools respectively. Standard errors are reported in parentheses and are clustered
at the school level. The remoteness index is computed using the proportion of students living in
a rural commune, the range of courses offered around the school, the distance of the school from
sports and cultural facilities (the higher the index value, the more remote the school is). Agrégés
are qualified teachers who have passed the high-level competitive Aggregation exam. G6 and G9
national tests are the average scores obtained in mathematics and French at the national tests
administered at the beginning of Grade 6 and at the end of Grade 9, respectively. Coefficients
are standardized using the mean and standard deviation of all French public middle schools. The
social position index is created from family environment information: parental education, income,
cultural practices, housing conditions. The higher the index value, the more favorable the family
background is. *10%, ** 5%, *** 1% significance level
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Table A3: Baseline Balancing

G6 sample G7 sample G8 sample G9 sample Nat. ex. sample Nat.Ex.

C T-C C T-C C T-C C T-C C T-C - G9

Panel A: Full Sample
Date of Birth 2,003 -0.002 2,003 0.004 2,003 0.004 2,003 0.000 2003.32 0.00 0.03

[0.656] (0.005) [0.667] (0.005) [0.686] (0.005) [0.710] (0.006) [0.68] (0.00) (0.02)
Female 0.490 0.002 0.493 0.003 0.489 0.008 0.489 0.007 0.50 0.01 0.01***

[0.500] (0.005) [0.500] (0.005) [0.500] (0.005) [0.500] (0.006) [0.50] (0.01) (0.00)
Single parent fam. 0.177 -0.005 0.179 -0.004 0.188 -0.009** 0.191 -0.011** 0.18 -0.01* -0.01***

[0.382] (0.005) [0.384] (0.004) [0.391] (0.004) [0.393] (0.005) [0.39] (0.01) (0.00)
# of children 2.388 -0.009 2.387 -0.016 2.401 0.001 2.448 0.008 2.46 -0.01 0.02

[1.686] (0.028) [1.689] (0.025) [1.666] (0.025) [1.627] (0.023) [1.61] (0.02) (0.02)
Financial aid 0.504 0.013 0.512 -0.004 0.506 -0.001 0.491 0.000 0.49 0.00 -0.00

[0.500] (0.008) [0.500] (0.005) [0.500] (0.006) [0.500] (0.005) [0.50] (0.01) (0.01)
Blue collar 0.764 -0.011** 0.765 -0.009* 0.770 -0.010** 0.766 -0.011** 0.76 -0.01** -0.01*

[0.425] (0.005) [0.424] (0.005) [0.421] (0.005) [0.423] (0.005) [0.43] (0.00) (0.01)
Foreigner 0.125 0.004 0.133 -0.001 0.152 -0.003 0.153 0.004 0.14 0.00 -0.01

[0.331] (0.004) [0.340] (0.003) [0.359] (0.004) [0.360] (0.004) [0.35] (0.00) (0.00)
Was held back 0.180 -0.001 0.172 -0.004 0.167 -0.004 0.155 -0.005 0.14 -0.01 -0.01***

[0.384] (0.004) [0.378] (0.004) [0.373] (0.004) [0.362] (0.004) [0.35] (0.00) (0.00)
Early GPA 13.18 -0.002 13.31 0.022 13.35 0.027 13.48 0.045 13.6 0.03 0.13***

[2.674] (0.041) [2.586] (0.040) [2.571] (0.038) [2.527] (0.039) [2.46] (0.04) (0.04)
Early behavior score -0.008 0.023* -0.009 0.021 -0.008 0.010 0.001 0.001 -0.02 0.00 -0.02***

[0.644] (0.014) [0.614] (0.013) [0.622] (0.013) [0.618] (0.013) [0.58] (0.01) (0.01)
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Table A3: Baseline Balancing - Continued

G6 sample G7 sample G8 sample G9 sample Panel A

C T-C C T-C C T-C C T-C -B

Panel B: Student reported survey
Date of Birth 2,003 -0.019** 2,003 0.009 2,003 0.013 2,003 0.014 0.05*

[0.625] (0.009) [0.656] (0.007) [0.651] (0.008) [0.692] (0.011) (0.03)
Female 0.497 0.001 0.489 0.017 0.501 -0.007 0.507 -0.006 0.02*

[0.500] (0.011) [0.500] (0.011) [0.500] (0.012) [0.500] (0.011) (0.01)
Single parent family 0.175 0.001 0.174 -0.019*** 0.192 -0.022** 0.182 -0.012 -0.01

[0.380] (0.008) [0.379] (0.007) [0.394] (0.008) [0.386] (0.009) (0.01)
# of children 2.425 0.010 2.358 -0.009 2.387 -0.057* 2.502 -0.031 0.05*

[1.683] (0.042) [1.690] (0.034) [1.661] (0.032) [1.573] (0.035) (0.03)
Financial aid 0.523 0.013 0.506 -0.007 0.509 -0.001 0.514 -0.004 0.02**

[0.500] (0.011) [0.500] (0.007) [0.500] (0.010) [0.500] (0.010) (0.01)
Blue collar 0.759 0.011 0.762 -0.009 0.763 -0.001 0.756 0.001 -0.01

[0.428] (0.008) [0.426] (0.008) [0.426] (0.008) [0.430] (0.008) (0.01)
Foreigner 0.122 0.003 0.127 0.001 0.134 0.001 0.135 0.017** -0.02**

[0.327] (0.007) [0.333] (0.006) [0.341] (0.005) [0.342] (0.007) (0.01)
Was held back 0.160 0.015* 0.158 -0.007 0.159 -0.017** 0.149 -0.012 -0.01

[0.367] (0.008) [0.365] (0.006) [0.365] (0.008) [0.356] (0.008) (0.01)
Early GPA 13.37 -0.060 13.48 0.034 13.52 0.015 13.73 0.040 0.25***

[2.500] (0.064) [2.538] (0.061) [2.515] (0.066) [2.429] (0.072) (0.05)
Early behavior score -0.053 0.040** -0.043 0.011 -0.054 0.017 -0.044 0.001 -0.05***

[0.521] (0.019) [0.571] (0.015) [0.529] (0.019) [0.527] (0.019) (0.01)
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Table A3: Baseline Balancing - Continued

G6 sample G7 sample G8 sample G9 sample Panel A

C T-C C T-C C T-C C T-C -C

Panel C: Teacher reported survey
Date of Birth 2,003 -0.013 2,003 0.029*** 2,003 0.023** 2,003 -0.003 0.06*

[0.627] (0.010) [0.649] (0.008) [0.644] (0.011) [0.694] (0.012) (0.03)
Female 0.495 0.015 0.489 0.024** 0.492 0.019 0.515 0.006 0.03**

[0.500] (0.013) [0.500] (0.011) [0.500] (0.015) [0.500] (0.012) (0.01)
Was held back 0.177 -0.002 0.165 -0.008 0.192 -0.023** 0.188 -0.017* -0.00

[0.382] (0.010) [0.371] (0.009) [0.394] (0.010) [0.391] (0.009) (0.01)
Single parent family 2.428 0.041 2.349 0.030 2.415 -0.062 2.505 -0.036 0.06

[1.683] (0.049) [1.691] (0.044) [1.653] (0.040) [1.582] (0.040) (0.04)
# of children 0.523 -0.001 0.517 -0.013 0.505 0.015 0.515 -0.007 0.02*

[0.500] (0.013) [0.500] (0.009) [0.500] (0.012) [0.500] (0.012) (0.01)
Financial aid 0.761 0.007 0.761 0.001 0.763 0.001 0.765 -0.002 -0.00

[0.427] (0.009) [0.427] (0.009) [0.425] (0.010) [0.424] (0.010) (0.01)
Blue collar 0.129 0.001 0.129 -0.003 0.144 -0.001 0.133 0.016* -0.02**

[0.335] (0.009) [0.335] (0.007) [0.351] (0.007) [0.340] (0.008) (0.01)
Foreigner 0.166 0.013 0.163 -0.020*** 0.166 -0.029*** 0.147 -0.006 -0.01

[0.372] (0.009) [0.369] (0.007) [0.372] (0.011) [0.354] (0.009) (0.01)
Early GPA 13.33 0.009 13.46 0.055 13.47 0.016 13.70 0.090 0.22***

[2.501] (0.074) [2.515] (0.066) [2.540] (0.075) [2.421] (0.091) (0.06)
Early behavior score -0.039 0.025 -0.030 0.005 -0.037 0.013 -0.038 0.000 -0.04**

[0.541] (0.022) [0.597] (0.015) [0.560] (0.022) [0.561] (0.020) (0.02)

This table shows pre-treatment differences between the treatment and the control group. Under column C, we provide the mean and
standard deviation of the variable in the control group, and under column T-C we show the coefficient of the regression of the outcome
on the treatment variable, controlled for school and cohort fixed effects. Standard error in parentheses, robust to heteroscedasticity and
clustered at the school*cohort level. (-) indicates that the value was inverted so that a higher value means a better outcome. *10%, **
5%, *** 1% significance level
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Table A4: Impacts on Sub-Indices

Grade 9 Grade 6 Grade 7 Grade 8

Student mindset
Locus of Control 0.06*** . 0.07*** 0.09***

(0.02) . (0.02) (0.02)
Growth Mindset 0.10*** . 0.09*** 0.09***

(0.02) . (0.02) (0.02)
Self-assessed diligence
Orderliness -0.02 0.03 0.00 -0.01

(0.02) (0.02) (0.02) (0.02)
Grit -0.02 -0.08*** -0.07*** -0.06***

(0.03) (0.02) (0.02) (0.02)
Impulsivity (-) 0.06** 0.04* -0.01 0.03

(0.02) (0.03) (0.02) (0.03)
Work discipline 0.01 0.00 -0.05** -0.04**

(0.02) (0.02) (0.02) (0.02)
Homework manag. -0.03 -0.01 -0.05** -0.03*

(0.02) (0.03) (0.02) (0.02)
Hours of homework 0.01 . -0.04 0.02

(0.03) . (0.03) (0.03)
Teacher-reported character
Intellectual character 0.04 0.03 0.07** 0.03

(0.03) (0.02) (0.03) (0.03)
Achievement character 0.03 0.05* 0.05* 0.03

(0.03) (0.03) (0.03) (0.03)
Social character 0.01 0.05 0.07*** 0.06*

(0.04) (0.03) (0.03) (0.03)
School-reported behavior
1/2 day abs. (-) 0.02 -0.09*** -0.01 -0.01

(0.02) (0.03) (0.02) (0.02)
Lateness (-) 0.04 0.00 -0.01 -0.07**

(0.03) (0.02) (0.02) (0.03)
Disciplinary actions (-) 0.04 -0.02 0.00 0.00

(0.04) (0.02) (0.02) (0.02)
Sanctions (-) 0.04 0.00 -0.03 0.03

(0.03) (0.02) (0.02) (0.03)

Same as Table 3 for sub-indices. (-) indicates that the value was inverted so that a higher value
means a better outcome. *10%, **5%, ***1% significance level.
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Table A5: Treatment Effects by Length of Exposure

Full sample 4 years sample ≤ 3 years 4 v.≤ 3y

Obs. Impact Obs. Impact Obs. Impact P-value

Final outcomes
GPA 19,330 0.05** 15,271 0.05** 4,059 0.04 0.04

(0.02) (0.02) (0.03) (0.03)
National exam 19,702 0.01 16,125 0.01 3,577 0.00 0.00

(0.02) (0.02) (0.03) (0.03)
... French 19,660 0.03** 16,094 0.03** 3,566 0.01 0.01

(0.01) (0.02) (0.02) (0.02)
... Math 19,625 -0.01 16,071 -0.01 3,554 -0.03 -0.03

(0.02) (0.02) (0.03) (0.03)
Aspiration 5,497 0.04* 4,501 0.04* 996 0.01 0.01

(0.02) (0.02) (0.05) (0.05)
Intermediary outcomes

Student mindset 5,485 0.11*** 4,493 0.10*** 992 0.06 0.06
(0.02) (0.02) (0.05) (0.05)

Self-assessed diligence 5,497 0.00 4,501 0.00 996 -0.04 -0.04
(0.03) (0.03) (0.06) (0.06)

Teacher-rep. character 4,503 0.02 3,711 0.01 792 0.07 0.07
(0.03) (0.03) (0.07) (0.07)

School-rep. behavior 22,305 0.06*** 17,387 0.05** 4,918 0.09** 0.09**
(0.02) (0.02) (0.04) (0.04)

Years of exposure 3.50 4.00 1.74

Same as Table 3 but treatment effects are presented for varying length of exposure. Columns Full Sample reproduce the
results from Table 3. Columns 4-year sample give the impacts for children who were exposed to the treatment during 4
years. Columns ≤ 3 years give the impacts for children who were exposed to the treatment at most 3 years. Columns
4 v.≤ 3 years give the p-values of the comparison between these two samples. *10%, **5%, ***1% significance level.
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Table A6: Final Impacts and Intermediate Dynamics - Using Weights to Correct for Attrition

Final impact Dynamics P-value

Grade 9 Grade 6 Grade 7 Grade 8
G6=G9 G7=G9 G8=G9

Obs. Impact Obs. Impact Obs. Impact Obs. Impact

Final outcomes
GPA 19,330 0.05** 20,783 0.03*** 21,443 0.03** 19,713 0.01 0.45 0.31 0.08

(0.02) (0.01) (0.01) (0.02)
National exam 19,702 0.01 . . . . . .

(0.02) . . .
. . . French 19,660 0.03** . . . . . .

(0.01) . . .
. . .Math 19,625 -0.01 . . . . . .

(0.02) . . .
Aspiration 5,497 0.04* . . . . . .

(0.02) . . .
Intermediary outcomes

Student mindset 5,485 0.11*** . 6,027 0.11*** 5,496 0.11*** . 0.95 0.77
(0.02) . (0.02) (0.02)

Self-assessed diligence 5,497 0.00 5,506 0.00 6,458 -0.05*** 5,706 -0.01 0.66 0.15 0.83
(0.03) (0.02) (0.02) (0.02)

Teacher-reported character 4,503 0.02 4,494 0.04 4,826 0.07** 4,596 0.06* 0.58 0.27 0.47
(0.03) (0.03) (0.03) (0.03)

School-reported behavior 22,305 0.06*** 22,074 -0.04*** 22,449 0.01 22,445 0.01 0.00 0.10 0.13
(0.02) (0.01) (0.02) (0.02)

Same as Table 3 but with inverse probability weights to correct for attrition and provide population estimates. *10%, **5%, ***1% significance level.
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