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Abstract

This article shows that a four-year mindset intervention in disadvantaged mid-
dle schools led to a 0.07 standard deviation increase in GPA, associated with
more optimistic beliefs, improved school behavior, higher educational and pro-
fessional aspirations, and higher exam test scores. International empirical
benchmarks reveal that the intervention is highly cost-effective. However,
the program benefits less those who may need it the most, especially less-
disciplined students. Moreover, the effect size remains small despite sustained
exposure over four years, which provides first evidence that the impact of mind-
set interventions quickly plateaus and therefore may not have the potential to
fundamentally transform education outcomes.
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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 later
educational or professional outcomes (Almlund et al., 2011; Castillo et al., 2011;
Dohmen et al., 2011; Angela Lee Duckworth and Seligman, 2005; Golsteyn et al.,
2014; Moffitt et al., 2011; Sutter et al., 2013), and Heckman et al. (2006) first es-
tablished causality from non-cognitive skills to schooling decisions. In the wake of
these results, many governments have encouraged a shift of educational priorities to
promote the development of socioemotional skills at school. The US Department
of Education, for instance, identified the promotion of grit, tenacity, and persever-
ance as “critical factors for success in the 21st century”. The UK has also launched
a multi-million pound push to improve character education, and in particular the
capacity to strive for and succeed at long-term and higher-order goals.! But beyond
correlational findings, the question is whether these character skills can indeed be
taught, and whether such training has the potential to have a strong downstream
impact on behavior and academic outcomes. Current scientific evidence suggests
that character training programs can have positive effects at low cost. However,
these effects are typically small and one important question is whether more intense
character interventions may meet policymakers’ high hopes in terms of academic
performance and social inequality at school. Assessing whether longer and more
intense exposure amplifies the effect is therefore of critical importance.

In this paper, we test the impact of Energie Jeunes, a program conducted in
French disadvantaged middle schools to stimulate effort by helping adolescents de-
velop a sense of self-efficacy and agency and view effort and hard work as a normal
part of academic success, encouraging feelings of confidence that help bounce back
from failure, and driving adolescents to seek out and engage with challenges rather
than avoid them. The program is built on three components: first, the growth
mindset component teaches students that the brain is highly plastic and grows
stronger and smarter when it experiences rigorous and regular schoolwork, and that
failures are temporary and signal a learning opportunity. Second, the internal lo-
cus 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

Thttps://www.gov.uk /government /news/england-to-become-a-global-leader-of-teaching-
character



a behavioral change that derives from the change in mindset. In this paper, we refer
to the program as a 'mindset intervention’ since it primarily works on perceptions
and beliefs, with operational tools to translate these beliefs into behavioral change.
The immediate goal of the program is to encourage students to reconsider their
beliefs about their potential, and to view academic ability not as fixed but as some-
thing that can grow in response to sustained effort and healthy work habits. The
ultimate goal is to increase students’ motivation and discipline in order to improve
their academic and life prospects. This is particularly important in a country like
France, where many students demonstrate low perseverance and a weak internal
locus of control, and where students from low socioeconomic backgrounds develop
biased perceptions of their academic potential and future chances of success (Algan
et al., 2018; Guyon and Huillery, 2020).

The novelty of the program is that it runs from Grade 6 to Grade 9, offering
repeated exposure over four years. Each year, students and their homeroom teacher
participated in three one-hour in-class sessions presented by two external facilita-
tors. In addition to measuring the impacts of these yearly interventions on student
performance and the mechanisms of their impacts, this paper also asks whether
sustain exposure to small and low-cost mindset interventions amplifies the effect,
or if the effect saturates after a certain level of exposure. If the interventions are
complements, then the optimal educational policy would be to package several in-
terventions together to raise their impact at modest cost. However, the mindset
interventions may be substitutes, in which case the potential gains are much less
promising. This paper therefore asks whether routinizing mindset interventions has
any chance of generating an economically significant change in student performance.

The experiment was implemented in 97 disadvantaged middle schools located all
over the country, which are representative of the population of Priority Education?
middle schools in France. In each school, two cohorts of about five classes each
participated in the experiment: students who entered Grade 6 in September 2014,
and students who entered Grade 6 in September 2015. We randomly assigned one
cohort in each school to either treatment or control. In half of the schools, students
in the 2014 cohort benefited from the program during four years (from sixth grade
to ninth grade?), while students in the 2015 cohort did not, and wvice-versa in the
other half of schools. Our sample consists of nearly a thousand classes and 23,000
students, which confers a high degree of external validity to this experiment.

We collected outcome measures from four sources: school administrative data, a
survey administered to a representative sample of students (seven students per class),
a survey administered to a sample of teachers (two teachers per class), and the results
of the national exam administered at the end of middle school. The administrative

data includes behavior at school (absenteeism, lateness, and disciplinary sanctions),

2disadvantaged schools that benefit from extra support from the State
3Middle school lasts 4 years in France from sixth grade to ninth grade



and grade point average (GPA). The teacher survey provides a measure of students’
character as demonstrated in class. Finally, the student survey assesses perceived
return to effort through growth mindset and locus of control questions, as well as
self-reported diligence (orderliness, grit, school-work impulsivity, work discipline,
and homework management). The student survey also asks about educational and
professional aspirations in Grade 9. For each student, we collected four waves of
outcomes, one per year spent in middle school. Finally, we collect the results of the
national end-of-middle school exam which provides an anonymous and externally-
graded assessment of students’ academic knowledge. The richness of our data and
its different points of view (national exam, school administration, teachers, and
students) provide a unique opportunity to understand the precise channels through
which a mindset intervention can change school outcomes.

We find that the intervention increased GPA by 0.07 standard deviation (here-
after, SD) at the end of middle school (ITT impacts) which corresponds to an impact
of about 0.09 SD for a student who participated in at least one Energie Jeunes ses-
sion. While the impact is approximately similar for low- and high-achievers, we
find strong heterogeneity according to gender, socioeconomic status, and baseline
behavior—i.e., absenteeism, lateness and school discipline. In fact, the impact ap-
pears immediately in Grade 6 and is stronger for girls (0.08 SD in Grade 9), non-aid
recipients (0.08 SD), and students whose baseline behavior was relatively good (0.10
SD), whereas it is only in Grade 9 that boys and aid recipients start to academically
benefit from the intervention, and for poorly-behaved students the effect remains in-
significant. The effect on academic performance is confirmed by a 0.03 SD positive
impact at the national end-of-middle school exam, with the same pattern of results
as those found on GPA (larger and only significant for girls, non-aid recipients, and
originally better behaved students). Since the national exams are anonymous and
externally graded, this result proves without ambiguity that the program improved
academic performances.

We next turn to the mechanisms by which the program improved academic
achievement. As expected, the program made students more optimistic about the
possibility of improving their intelligence and academic abilities through effort, and
led them to attribute more weight to effort relative to innate talent or external
constraints. The effect size on a summary index of perceived return to effort is
about 0.04-0.05 SD in each grade. In line with the impact on GPA, the increase in
perceived return to effort is about twice as big for girls, financial aid non-recipients,
and well-behaved students than for their counterparts.

Importantly, this change in perceptions is generally associated with better be-
havior at school. Effect sizes on teacher-reported student character are 0.04-0.05 SD
in Grades 7 and 8. More specifically, students are more disciplined in their school-

work, more dynamic and enthusiastic about learning, and less impulsive, than in the



control group. Severe violations of school rules (absenteeism, lateness, insolence,
disrespect, and violence) also decreased by 0.04 SD in Grade 9. For the initially
less-disciplined students, i.e., boys, aid recipients, low-achievers and poorly-behaved
students, there is a possible association between impacts on discipline and impacts
on academic achievement. It is also worth noting that students do not report more
time spent on homework, so the positive impact of GPA comes from improved qual-
ity (i.e., diligence, concentration, and discipline) rather than quantity of schoolwork.

Interestingly, self-reported diligence does not show a similar improvement as
teacher- and school-reported measures. On the contrary, the program worsens some
aspects of self-reported diligence for most students, in particular regarding self-
reported grit, work discipline and homework management. Since teachers and school
registers show that actual behavior improved, this result indicates that the program
changed the reference point against which students compare their own character.

Finally, ninth graders in the treatment group are 2 percentage points (hereafter,
pp) more likely to aspire to academic high school (rather than technical high school),
and 2 pp more likely to aspire to a medium- or a high-skilled job (rather than a low-
skilled job). The rise in aspirations is concentrated in girls, aid recipients, low
achievers, and well-behaved students, whose choice of academic high school and
medium- or high-skilled jobs increased by 3-6 pp. Overall, our results show that
changing students’ beliefs about their capacity to improve and returns to effort
leads to significant gains in their academic behavior, performance, and aspirations.

This paper provides important new insights on mindset interventions. First, it
improves the understanding of why mindset interventions affect school performance
by providing evidence on a rich range of mechanisms and final outcomes, which is
often lacking in the literature. A subsidiary benefit of the richness of our data is
that it allowed us to uncover that self-reported behavioral measures are prone to
reference-point biases, which may lead diligent students to not perceive themselves
as such. Future studies in this area should thus use observational instead of self-
reported measures. More generally, this paper is the first to test the full theory of
change, going from students’ beliefs and self-perceptions to time spent on homework,
in-class attitude, behavior at school, educational and professional aspirations, and
finally GPA and national exam scores, which is unique in the literature.

Second, this study was conducted in a natural setting including the largest num-
ber of schools, students, and facilitators ever involved in an experiment targeting
non-cognitive skills, and with multiple points of view (students, teachers, school
administration). Most existing papers use short-term indicators exterior to the ed-
ucation system, whereas we use indicators internal to the education system, those
which determine educational paths. For these two reasons, this study offers partic-
ularly relevant and generalizable results to guide education policy.

Third, this paper improves our understanding of who benefits from a mindset in-



tervention and when the effects emerge. Our paper tests effect heterogeneity along
four important dimensions: gender, socioeconomic background, academic perfor-
mance, and school behavior. While existing papers often focus on baseline academic
performance only, we show that the main driver of heterogeneity is baseline school
behavior, and to a lesser extent gender and socioeconomic background. We also
show that mindset interventions eventually benefit everyone, but that the effects
are quicker and larger on students who show better academic attitudes and perfor-
mance to begin with. Mindset programs in disadvantaged schools may thus help
reduce the gap between these schools and the national population, while widening
within-school inequality in academic performance.

Finally, we evaluate a mindset intervention that is sustained over four years,
instead of a short one-shot intervention as in previous studies (Bettinger et al.,
2018; Cohen et al., 2009; Outes-Leon et al., 2020; Paunesku et al., 2015; Yeager
et al., 2019).? This sustained intervention over four years had small but robust
effects, which can be interpreted in two ways. One the one hand, if we pit our
results against the broader literature on the impact of education interventions in
high-income countries, this intervention clearly has a high cost-efficiency ratio. For
instance, the median effect of the randomized trials that evaluated promising inter-
ventions in disadvantaged secondary schools is 0.03 SD, although these interventions
cost several thousand US dollars per student (Boulay et al., 2018). Similarly, a re-
view of 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 0.07 SD on GPA or 0.03 SD on exam test
scores for a total cost of €65 (i.e., $75) per student. On the other hand, the dynamic
of impacts throughout middle school indicates that the effects quickly materialized
for girls, non-financial aid recipients and initially better behaved students in Grade
6, but then plateaued. For instance, the heterogeneous effect on initially better be-
haved students already reached 0.08 SD by the end of Grade 6 while it only attained

4Cohen et al., 2009 randomly assigned 385 high school students to a series of brief writing
assignments focusing on a self-affirming value, and find that this intervention increased school
grades of Black students by 0.24 grade points two years after the intervention. Paunesku et al.,
2015 delivered one-hour growth-mindset and sense-of-purpose interventions through online modules
to 1,594 students in 13 high schools. Each intervention raised students’ semester GPA by about
0.04 SD, concentrated among the 30% of the students at highest risk of dropping out of high school.
Bettinger et al., 2018 tested a growth mindset intervention focused on math in a small sample of
385 high school students in Norway. Two 45-minute online sessions led to a 0.19 SD increase on an
independent algebra task administered two weeks after the intervention. At a larger scale, Yeager
et al., 2019 randomized 13,000 ninth graders from 65 schools in the US into a growth mindset
intervention or a placebo intervention. The growth mindset intervention was a short computer-
based intervention delivered in class across two half-hour sessions. This very short intervention
increased pupils’ GPA by 0.05 SD at the end of the school year, and benefited the low-achieving
students more. Finally, Outes-Leon et al., 2020 show that a growth mindset intervention in Peru
increased math test scores by 0.05 SD, providing the first evidence of the success of growth mindset
stimulation in a developing country.



0.1 SD by the end of middle school, after four years of program’s exposure. Boys,
aid-recipients and the students with initially lower GPA eventually benefit from the
program in Grade 9, but the initially poorly-behaved students still do not. This
paper thus provides first evidence that mindset interventions performed by external
actors, although highly cost-effective, may not have the potential to be truly trans-
formative. It implies that involving other actors such as parents or teachers may
be necessary to transform educational outcomes more substantively (Alan, Boneva,
et al., 2019; Alan and Ertac, 2018).°

The rest of the paper is structured as follows: Section 2 presents the interven-
tion and the evaluation design. Section 3 presents the sampling strategy and data.
Section 4 verifies that the experimental protocol was conducted in accordance with
scientific standards. Section 5 presents the impact on GPA, and Section 6 explores
the mechanisms explaining this impact, such as students’ mindset, behaviors, and

aspirations. Section 7 concludes.

2 Experimental Design

2.1 Content of the Intervention

The goal of the Energie Jeunes program is to improve students’ performance at
school by developing their motivation, effort, and self-discipline in disadvantaged
schools in France. The program was developed by a French non-profit organization
(hereafter the NGO®) created in 2009. It consists of three 55-minute class inter-
ventions per year during the four years of middle school, i.e., from Grade 6 (about
11-year-old students) to Grade 9 (about 14-year-old students). Every school year,
the NGO selects and trains two external facilitators who are responsible for conduct-
ing the interventions in class in the presence of homeroom teachers. Facilitators are
either senior managers from the private sector, retirees from the private sector, or
young adults volunteering in a civic service mission for one year. During the Energie
Jeunes sessions, the facilitators present slides, play videos and follow a standardized
scripted text. In order to develop children’s school motivation and perceived return
to effort, the program essentially focuses on three components: the growth mindset
of intelligence (Dweck and Yeager, 2019), the internal locus of control (Angela L
Duckworth et al., 2019) and diligence. The educational content of the program is
thus based on recent research in psychology (Walton, 2014).

5Alan, Boneva, et al., 2019 studied the impact of a one-day teacher training in 52 Turkish
primary schools in Istanbul that encourages teachers to foster students’ growth mindset and goal-
setting by adopting appropriate teaching practices and by delivering 12 two-hour sessions of a
curriculum in class. It demonstrated a large positive impact on effort exerted on a behavioral task
as well as on standardized test scores, which persisted after 2.5 years (0.23 SD gain on the math
test, no effect on the verbal test).

6The NGO is also called Energie Jeunes



As a typical mindset intervention, the program conveys the message that the hu-
man brain is highly plastic, that intelligence is not fixed and that there are long-term
benefits to working hard and consistently on challenging tasks. The program also
emphasizes that setbacks and challenges are normal, that they constitute opportuni-
ties to learn, and that they should not be interpreted as signs of low innate abilities.
According to the NGO, this optimistic and positive view of failures is critical to
trigger behavioral change because students with fixed mindsets tend to believe that
trying hard or asking for help signals low ability. 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).

Relatedly, locus of control is also a central concept that is highlighted throughout
the four-year program. During the sessions, students are encouraged to interpret ex-
periences as within their own agency and to embrace the idea that success is possible
for everyone through hard work, even when one faces strong external constraints.
For example, one of the videos features the story of a handicapped person who be-
came an Olympic medallist; another video features a man from a very poor family
who grew up in a slum and became the CEO of an international firm. These ma-
terials de-emphazise the role of external constraints and highlight the role of effort
and perseverance. Growth-mindset and internal locus of control are related con-
structs but the former impacts students’ perceived innate ability to succeed, while
the latter impacts students’ perception of the situational or contextual factors that
are deemed necessary to succeed.

Finally, the program provides operational tools to sustain behavioral change
through increased diligence. As students become aware that they have some amount
of control over their success, they need concrete tips to materialize their intentions
into actions. This component of the program thus includes advice to routinize effort,
increase concentration, build healthy work habits, and minimise distractions. During
the sessions, students are encouraged to consider both mini-cases and their own
experience and to reflect on ways to strengthen their effort and perseverance. For
instance, facilitators provide ways to make effort more productive, such as keeping
one’s cellphone away when doing homework or being attentive in class. They also
discuss potential sources of resistance or discouragement and strategies to overcome
them, like being bold enough to resist peer pressure when one tries to be attentive
in class. Students are also asked to make a yearly commitment during the second
session that they record in their individual journal. Examples of such commitments
include: stop chatting in class, improve one’s math average grade, or leave one’s
cellphone outside the bedroom when doing homework. During the third session,
students assess whether they were able to honour their commitment and analyze

the reasons for their success or failure. This part of the program is designed to help



students close the intention-to-action gap and reflect on the importance of sustained
effort in achieving one’s goals.

For more details on the content of the program, we present the exact material
used in the twelve session in Appendix H. For each grade, Figure H1 reports the
messages, videos, and activities of the first session which takes place between Novem-
ber and January, Figure H2 the second session which takes place between January
and March, and Figure H3 report the content of the third session which takes place
between March and May.

2.2 Evaluation Design

With the support of the Ministry of Education, the NGO contacted schools (some of
which had already implemented the program) and offered them the opportunity to
participate in a randomized experiment, in which the upcoming Grade 6 cohorts of
school year 2014/2015 and 2015/2016 were to be randomly assigned to a treatment
or a control group. The schools willing to participate signed a contract with our
research team to commit to authorizing data collection for five years (2014-2019).

Our objective was to recruit about 100 schools into the program. In September
2014, 97 middle schools, located in seven different regional school districts,” agreed
to participate in the program. Two cohorts of students per school were included
and followed throughout the duration of middle school: the cohort of students who
entered Grade 6 in September 2014, and the cohort of students who entered Grade
6 in September 2015. Within each school, one cohort was assigned to the treatment
group and benefited from the program during the full duration of middle school (4
years), while the other cohort, assigned to the control group, received no intervention
at all. The experimental design is represented in Appendix Figure Al.

This design relies on the assumption that the risk of spillover across cohorts
is small enough for our design to guarantee internal validity. Such spillovers could
come from three sources, which we all consider infrequent: friends or siblings enrolled
in two consecutive years; teachers who attend the program, teach students in two
consecutive years, and convey the messages to control students; and students who
fail a school year and get retained. Note that the proportion of students who get
retained is extremely limited: 0.5% in Grades 6, 7, and 8, and 2% in Grade 9.%
Although minimal, such spillovers would lead to an attenuation bias, i.e., run again
finding a treatment effect.

On the upside, this design has four advantages: first, since the randomization
is conducted within school at the cohort level, all schools included in our sample

benefited from the Energie Jeunes program at some point in time: some schools

"The schools are located in the regional school districts (called académies in French) of Aix-
Marseille, Créteil, Amiens, Lille, Lyon, Paris and Versailles

8Data from the Ministry of Education: MENJ-DEPP, Note d’Information 19.46, November
2019, available online at education.gouv.fr/statistiques.



in 2014 (Group A), others in 2015 (Group B). Second, cohorts who had started to
benefit from the program before the experiment (i.e., before school year 2014,/2015)
continued to benefit from the program after the beginning of the experiment. These
two features considerably facilitated schools’ willingness to participate in the experi-
ment and to collaborate with the research team on data collection. Third, this design
allowed us to use within-school (and within-cohort) variations in treatment assign-
ment, which significantly increases statistical precision compared to a school-level
randomization. Fourth, cohort-level randomization considerably limits spillovers

compared to a class-level or an individual randomization.

3 Data

3.1 Sampling Strategy

Schools In France, priority education schools (i.e., schools receiving additional
support from the Ministry of Education) represent about 20% of middle schools, non-
priority public schools 60%, and private schools the remaining 20%.? The Energie
Jeunes program targets public disadvantaged middle schools, mostly in priority
education. Our sample includes 97 middle schools (and 194 cohorts) at baseline
(Grade 6) that volunteered to be part of the experiment in seven (out of 251°)
regional school districts. A large majority (79.4%) of the sample is located in a
priority education zone.

Appendix Table B1 presents the characteristics of the schools in our sample com-
pared to the populations of priority education schools, public schools, and all French
schools. Table B1 shows that the Energie Jeunes sample is slightly more advantaged
than the average priority education schools, whereas much more disadvantaged than
the average public schools and, a fortiori, the average French schools, which also
include private schools. Column EJ Sample - PE Schools shows, for instance, that
students in our sample have slightly larger classes (+0.64 students per class), are
from slightly higher social and economic backgrounds (+2.6 pp high-SES) and are
slightly more likely to go to an academic high school (+2.1 pp) than the average
priority education students. Despite these small differences, Energie Jeunes schools
perform similarly to the average priority education school on the national tests in
Grade 6 and Grade 9. Likewise, teachers in Energie Jeunes schools are also fairly
similar to teachers in the average priority education school. Conversely, Energie
Jeunes schools are significantly more disadvantaged than other middle schools in
France. For instance, the proportion of students from a high-SES background is
half as large in Energie Jeunes schools as in the rest of French middle schools, the

proportion of financial aid beneficiaries is twice as large, and students in Energie

Yhttps://www.education.gouv.fr/reperes-et-references-statistiques-1316
1Tn metropolitan France, i.e., excluding overseas France.
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Jeunes schools perform much worse on the G6 and G9 national tests (1.3-1.5 SD
lower). In view of these comparisons, we conclude that the Energie Jeunes sample
is composed of disadvantaged schools with performance strikingly lower than the
rest of French middle schools. Our results are therefore likely to generalize well to

the population of students in priority education areas.

Classes As described above, our study includes two cohorts of students and all
the classes!! in these two cohorts took part in the experiment, except for the special-
need classes (“Segpa”), which were not targeted by the program.'? In Grade 6, our
sample contained 1,026 Grade 6 classes. In Grade 7, we tracked 995 classes, 985
classes in Grade 8, and 983 classes in Grade 9, all equally distributed between the
control and the treatment groups. The slow decay in the number of classes included
in our sample over time is essentially driven by the fact that a few middle schools

dropped out of the experiment (see infra, section 4.3).13

Students - Administrative data We collect student administrative data in all
classes each year. The resulting samples vary slightly from year to year because a few
schools dropped out of our sample and also because of student exits and entries. Our
full student sample is therefore a panel dataset'* that includes between 23,000 and
24,000 students, equally distributed between the control and the treatment group
(Table 1, first panel, first column).

Students - Survey data Every year, we randomly selected seven students per
class to answer the student and teacher questionnaires. We conducted the random
selection every year so the students’ sub-samples were independent from one year
to the next and representative of the full population. Both student and teacher
questionnaires focused on these selected students; the selected students received
the student questionnaire while their teachers received the teacher questionnaire to

provide information about them.!®

1Tn French middle schools, students are assigned to classes at the beginning of the school year.
All students in the same class basically follow the same courses at the same time, except for a
restrictive set of elective courses (typically languages).

12¢Gegpa” classes account for only 3% of middle school students at the national level.

BGrade 6: 521 treatment and 505 control classes; Grade 7: 504 treatment and 491 control
classes; Grade 8: 494 treatment and 491 control classes; Grade 9: 493 treatment and 490 control
classes.

141t is 4-year panel for students who stayed 4-years i.e., 17,566 students in Grade 9 or 74.5% of
the Grade 9 sample.

15The way we approached the teachers varied over the study period. In Grade 6, only the
teacher who was present in class when the research team visited the school received the teacher
questionnaire. In Grade 5, we invited two teachers per class to answer the questionnaire online.
In the following years, we distributed paper questionnaires in teachers’ mailboxes and provided
the school with a letter asking the school to send the responses to the research team a few weeks
after the visit. Teachers who were present on the day of the visit, those who had more hours of
instruction with the class, and those who were more willing to participate in research, were more
likely to respond to the questionnaire. Importantly, while the selection of teachers may have varied
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3.2 Data Sources

All data were collected every year from 2014-2015 to 2017-2018 for the first cohort,
and from 2015-2016 to 2018-2019 for the second cohort.
The first source of data is administrative school registers, which provide students’

6 and

grade point average (GPA), the yearly number of absences, lateness, sanctions'
disciplinary actions'”. The administrative data also provide the students’ socioeco-
nomic characteristics, including gender, year of birth, country of birth, parental
occupation, whether the parents are employed or unemployed, whether the family is
one- or two-parents, and whether the family receives need-based financial aid from
the State. The administrative data are available for all students in the sample.
The second source of data is a student questionnaire. The research team ad-
ministered the student questionnaire on digital tablets to the sub-sample of seven
randomly selected students per class. The student questionnaire comprehensively
followed our theory of change, using instruments validated in the psychology liter-
ature. The first outcome of interest is perceived return to effort, captured by two
components: (i) fixed versus growth mindset, measured using the short version of
the standard instrument validated by Claro et al., 2016, as well as the questions on
growth mindset used by Li and Bates, 2017 and three questions used by Guyon and
Huillery, 2020; and (ii) external wversus internal locus of control, measured using
four questions capturing the perceived importance of family and social factors in
academic success, developed by Guyon and Huillery, 2020. Our second outcome
of interest is self-reported diligence, captured by six components: (i) Orderliness,
measured using the Big Five Inventory developed by Goldberg, 1990; (ii) Grit, mea-
sured using the Short-Grit Scale developed by Angela Lee Duckworth and Quinn,
2009; (iii) School-work impulsivity, measured using the Domain-Specific Impulsiv-
ity Scale for Children developed by Tsukayama et al., 2013; (iv) Work discipline,
measured using the International Personality Item Pool developed by Goldberg et
al., 2006; (v) Homework management, measured using the Homework Management
Scale developed by Xu and Wu, 2013; and (vi) Hours of homework, measured by
the amount of time spent on doing homework in the two days before the survey.
Appendix Table C1 provides the item composition of all of these measures. In ad-
dition to the non-cognitive measures, we include a measure of Grade 9 students’
educational and professional aspirations. We ask students which job they aspire to
and which type of high school they would prefer to enroll in (academic or technical
school). Both measures capture how the Energie Jeunes program affects ambition,

aspirations and projection into the future. Finally, every year, we measure partici-

across time, it was similar in both treatment and control classes, so any resulting bias is the same
in both groups and does not affect the internal validity of the results.

16This mainly reflects the number of hours of detention. Sanctions for minor misconduct may
also include writing an essay, confiscation of cellphones, letters to parents, etc.

7This includes disciplinary hearings for serious offenses—violent behavior, for instance.
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pation in the program, at the very end of the student questionnaire. Note that the
initial student survey also 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., 2020). Given that the task is a costly instrument both financially and logis-
tically, we removed it from the survey in the last two years and do not use it in this
paper.

The third source of data is the teacher survey, which contained questions on
the same students as those taking the student survey. The teacher questionnaire
includes questions on students’ character—we administered a French version of the
Character Report Card developed by Park et al., 2017. The Character Report Card
evaluates three main dimensions: social character (predicting less peer conflict and
greater popularity), intellectual character (predicting greater participation in class),
and achievement character (predicting higher report card grades).'®

Finally, we collect data from the national exam administered at the end of mid-
dle school, exactly in the last two days in Grade 9. The exam is externally and
anonymously graded. Even though the exam is not required to enroll in high school,
virtually all ninth graders take it (97% in our sample). The exam includes tasks
in maths, French, history-geography, sciences, and an oral examination based on a

personal project.!?

3.3 Outcomes of Interest

3.3.1 Take-Up and Adherence

We use four measures of participation, all collected yearly at the end of the student
questionnaire: one binary variable 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 during the school year (in theory it should be three), whether or
not the student made a commitment, and whether or not she honored her commit-

ment.

18In 2018 and 2019, we also implemented an Information Session experiment targeting only
ninth graders. In each school, the research team invited ninth graders to an information session
providing advice on how to be well-organized and get support for life in high school. The objective
was to use the participation in this information session as a real-life behavioral measure of students’
motivation and grit. However, only 33% of control cohorts and 45% of treated cohorts accepted
the invitation to the Information Session experiment. As a result, we do not report the results in
this paper but we can provide them upon request.

9The students receive a grade that aggregate both the exam score and continuous assessment
based on GPA in Grade 9. Since we already measure GPA separately, we only use the exam scores
here.
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3.3.2 Perceived Return to Effort

The immediate objective of the program is to increase perceived return to effort
among the students. In order to avoid inference issues due to multiple hypothesis
testing, we favor summary indices. We construct a summary index of perceived re-
turn to effort combining all questions related to the growth mindset of intelligence,
which shows the extent to which a student perceives that her cognitive ability and
performance can grow through dedicated effort, and all questions related to the
internal locus of control, which shows perceived importance attributed to socioeco-
nomic constraints in academic success. The index is constructed as a weighted mean
of the standardized items listed in Appendix Table C1. 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 items that are highly correlated with each other receive less weight, while items
that are uncorrelated and thus represent new information receive more weight. We
use the same aggregation method for all indices.

To better understand the potential channels of impacts, we also use two separate
sub-indices: a summary index of growth mindset on the one hand, and a summary
index of internal locus of control on the other hand, constructed following the same
methodology. Note that the growth-mindset and locus of control questions were not
included in the questionnaire administered to sixth graders, so we constructed the

indices from Grade 7 on.

3.3.3 Self-reported Diligence

As the intervention is meant to develop motivation and effort to achieve short-
term and long-term goals, we hypothesize that students will increase their own
diligence, i.e., develop steady application, careful work involving long-term effort,
conscientiousness, determination, and perseverance. We construct a summary in-
dex aggregating all items reflecting diligence as perceived by students themselves:
self-perceived orderliness, grit, school-work impulsivity, work discipline, homework

t20, and hours of homework?!. The Self-reported diligence index is con-

managemen
structed as a weighted mean of all the standardized items listed in Appendix Table
C1, following the same methodology as described above.

To better understand the potential channels of impacts, we also used separate
indices for self-perceived orderliness, grit, school-work impulsivity, work discipline,

homework management, and hours of homework.

20Not included in the Grade 6 index as this sub-index was not collected then.
2INot included in the Grade 6 index as this sub-index was not collected then.
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3.3.4 Teacher-reported Character

Teachers’ view on students’ character is crucial for our study, as it provides a third-
party evaluation. In a context in which the intervention may affect self-perception,
a third-party evaluation has the advantage of not being affected by the interven-

tion.22

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 C1).

To better understand the potential channels of impacts, we also used separate
indices for the three main factors measured by the Character Report Card: achieve-
ment character, intellectual character, social character (Park et al., 2017). Items
loading on social character included items from the gratitude, optimism, social intel-
ligence, and interpersonal self-control scales. Items loading on intellectual character
included items from the zest and curiosity scales. Items loading on achievement char-
acter included items from the grit, optimism, curiosity, and schoolwork self-control

scales.

3.3.5 School-reported Behavior

If the intervention can change perceived return to effort and character, we hypothe-
size that students will be more likely to respect school rules. We used a summary in-
dex of the respect of school rules aggregating information from school administrative
registers: 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
(e.g., expulsion from class or detention), and number of disciplinary actions (e.g.,
temporary or permanent expulsion from the school) over the school year. Sanctions
are given by the teachers, school supervisors or yard duty monitors when students
are disrespectful or disruptive, while disciplinary actions are taken by a disciplinary
board for more severe misconducts such as violence. Our school-reported behavior
summary index was constructed using the same methodology as described above.
Compared to the teacher reported character index, this index provides a different
and complementary measure of behavior: first, it is a more objective measure as it

is purged of potential declaration biases from the teachers?.

Second, it captures
violations of important school rules in and out of the classroom, whereas teacher-

reported character captures finer variations in work attitude in class.

22The fact that some treatment teachers attended the Energie Jeunes sessions is unlikely to
affect the reliability of this measure in our opinion. First, teachers who attended the session do
not directly participate in the intervention. Second, it would be a cause of concern only if teachers
would modify their perception of their treated students: It would require them to remember
which of their students received the program when we survey them (i.e. at the end of the school
year), which seems very unlikely. Last, the respondent teachers are not necessarily the ones who
responded to our teacher questionnaire: since middle school students have in average nine teachers
every years, any declaration bias would be highly diluted.

Zalthough we do not believe this is a major issue, see footnote 22
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3.3.6 Educational and Professional Aspirations

In France, there are two main types of high schools: technical high schools (including
a two-year track and a three-year track)* and academic high schools*. Because
students in academic high schools have higher average GPA, more years of higher
education, and higher wages on the job market (Guyon and Huillery, 2020), we use a
dummy equal to 1 if the student aspires to go to an academic high school to indicate
a “better” outcome, versus the student aspires to go to a vocational high school or
expects to repeat Grade 9.

We also asked students an open-ended question about their career aspirations
at the end of ninth grade . We coded the answers using the National Institute for
Statistics and Economic Studies (INSEE) job classification. INSEE assigns each
job to one of the following categories: farmers, craftsmen and storekeepers, manual
labourers, low-skilled office workers, intermediate occupations, and high-skilled oc-
cupations. We then constructed three dummies corresponding to increasing levels of
job qualification: a dummy equal to 1 if the student aspires to a job in the farmers,
craftsmen and storekeepers?®, manual labourers or low-skilled office workers cate-
gories (“low-skilled job”); a dummy equal to 1 if the student aspires to a job in the
intermediate occupations category, e.g., nurse, primary school teacher, or account-
ing officer (“medium-skilled job”); and a dummy equal to 1 if the student aspires to
a high-skilled occupation, e.g., lawyer, doctor, journalist, or computer programmer
(“high-skilled job”). Note that students who aspire to be soccer players, actors or
singers were assigned to the low-skilled job category—unless they mention selective
tracks like the conservatoire or college of music. Finally, we create a fourth category
for the students who answered that they do not know (“no aspiration”).

Finally, we created a synthetic score of aspirations combining two components:
a dummy indicating that the student aspires to an academic high school, and a
dummy indicating that the student aspires to a medium- or high-skilled job. The
aspiration summary index was constructed based on these two dummies using the

same methodology as described above.

3.3.7 Academic Performance

The ultimate objective of the intervention is to increase academic performance. We
used the GPA—average grades from all major academic courses— collected each
year for all students. In France, teachers use a 0-20 point scale and grade the stu-
dents based on predefined expected competences.This grading system contrasts with
systems in other countries where students are graded on the curve using percentiles

or a predefined distribution. We aggregated and standardized the GPA score using

24Here we group together “lycée professionnel”, “CAP” and “apprentissage’.

25In French: “lycée général et technologique”.

26Except students who aspire to become entrepreneurs, whom we assigned to the high-skilled
job category.
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the same methodology as described above. GPA are internally graded by the middle
school teachers.

In addition to GPA, we used standardized scores at the national end-of-middle
school exam, which is anonymous and externally graded, to confirm that the in-
crease in GPA is not due to a change in teacher grading. Both indicators measure
academic performance and complement each other. On the one hand, GPA is our
preferred measure because it is the key parameter used by the education system
to assign students to high school. GPA is also a more comprehensive measure of
students’ performance as it averages all the grades received in all subjects over the
year whereas the end-of-middle school exam is a one shot measure, hence noisier.
On the other hand, the end-of-middle school exam provides an objective comple-
mentary measure of academic performance purged from any potential grading biases
due to students’ improved behavior, which is important to adequately interpret our

findings.

4 Validation of the Experimental Protocol

In this section, we verify that the experimental protocol is successfully implemented

and derive the estimation strategy.

4.1 Balance Checks

The validity of the experiment protocol is based on the pre-treatment comparability
of the treatment and control students. We present balance checks in Appendix D
for each survey year. Appendix Table D1 concerns the administrative data sample,
Appendix Table D2 the student survey sample, and Appendix Table D3 the teacher
survey sample. Most characteristics are well balanced and we do not see any con-
sistent differences across grades between the treatment and the control groups. We
detect some significant but small differences for some samples and some grades,
which is expected due random variations. Also, our high detection power makes
small differences significant. The only consistent difference is the proportion of blue
collar families in the administrative data sample, which is 1 percentage point lower
in the treatment than in the control group throughout. Overall, the differences are
small and represented a small proportion of the tested differences in means.. In the
remainder of the paper, we thus favor the average differences between the treat-
ment and control groups without covariates. Yet, as a robustness test, we conduct
an analysis using the baseline characteristics presented in the balancing Table (see
Table D4).
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4.2 Student Entries and Exits

Apart from data collection issues, our sample is subjects to students entering and
exiting the surveyed schools. Since our sample is always balanced in all survey
rounds, these entries and exists do not appear to have affected the validity of the
randomization (see supra). Table 1 describes the effects of exists and entries on
our sample. First, every year, new students registered in our schools after Grade 6
(entries). Mechanically, those who registered in the treated cohort did not receive
the full intervention but only part of it. Nevertheless, we include all new students in
the intention-to-treat analysis. As shown in the last panel of Table 1 (Entry rate),
students who entered the sample after Grade 627 represent, in the control group, 7%
of Grade 6 students in Grade 7, 16.5% in Grade 8, and 21.8% in Grade 9. As shown
in Table 1, these proportions are very well balanced between treatment and control
groups. Second, some students changed schools over the study period (exits). As
we could not collect outcomes for these students, they are not included in the study
sample. Students who left the sample after Grade 6 represent, in the control group,
11.8% of Grade 6 students in Grade 7, 15.1% in Grade 8, and 19.8% in Grade 9.2
As shown in Table 1 (Ezits rate), these proportions are fairly similar to the entry
rates and are very well balanced between treatment and control groups. The fact
that the rate of entries and exists are very similar in the treatment and control
groups, together with the fact that our data are balanced in each survey round (see
Table D1 D2 and D3), confirms that entries and exists did not modify the validity

of the original random assignment.

4.3 Survey Attrition

In addition to students entering and exiting, our data collection suffer from regular
survey attrition. Regarding administrative data, we had no attrition in 2015 and
2016. Two schools refused to let us collect administrative data in 2017, four schools
in 2018, and four schools in 2019. Hence, attrition rates for the administrative
data are 0 among sixth and seventh graders, 2.5% among eighth graders, and 4,5%
among ninth graders. Attrition remained minimal and balanced across the control
and treatment groups, as shown in Table 1, first four columns.

Regarding student survey data, a few schools refused to administer the student

questionnaire due to the logistical burden it imposed on them. This did not happen

2"we considered as a new entry only students who entered in Grade 5 or later. Students who

enter during the sixth Grade’s school year are therefore not considered as new entries.

28While we observe the students who enter our sample, we do not perfectly observe which
students exit our sample. We therefore infer the exists using the sample sizes of two consecutive
survey rounds and the known number of entries. This leads to some measurement errors (for
instance if a school did not report entry date, or entry dates are inconsistent) forcing us to drop
some schools from the analysis of exists. The rates are still comparable between treatment and
control however.
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in 2015, but it happened in one school in 2016, in four schools in 2017, in nine
schools in 2018, and in 10 schools in 2019. In addition, we failed to administer the
questionnaire in a few classes due to organizational issues (e.g., one teacher was
absent so students left school early, before the time of the survey), although this
remained very marginal. As a consequence, attrition rates for the student survey
increased from 5.9% among sixth graders to 21.2% among ninth graders (Table
1, second four columns). Again, attrition was balanced across the treatment and
control groups so it did not affect the internal validity of our results. Moreover, the
comparison between Appendix Table D1 and Appendix Table D2 showed that the
student survey sample is very similar to the full sample, i.e., attrition at the student
survey did not affect the external validity of the results either.

Regarding teacher survey data, attrition rates were higher, from 22.9% among
sixth graders to 38.6% for ninth graders. This is due to the difficulty of finding
teachers available to answer the questionnaire when our research assistants were on
site. However, attrition rates were statistically similar across the treatment and
control groups, and the characteristics of students in the teacher survey sample are
similar to those of students in the full sample (see Appendix Tables D1 and D3).
Therefore, attrition affects the precision of the estimates, but not their internal and
external validity.

Finally, attrition rates for the national exam test scores was 15.7%, not signifi-
cantly different across the control and treatment groups (Table 1). Appendix Tables
D1 (column National exam sample) also shows how balanced the sample of ninth
graders with valid national exam results is. In this sample, the treatment group had
1 percentage point fewer blue collar families (as was the case for all the administra-
tive data in this study), and 1 percentage point more girls than the control group.

Overall the treatment and control groups are thus very similar.

4.4 Estimation Strategy

We use intention-to-treat estimates, meaning that data were analyzed for all students
enrolled in a school-cohort randomized to an experimental condition and whose
outcome data could be collected. As noted above, 25% of Grade 9 students registered
schools after Grade 6 and received only partial treatment. Note that a treatment-
on-the-treated analysis yields the same conclusions but produces larger effect sizes.

To test the null hypothesis that the program had no impact for students in Grade

J, we estimate the average treatment effect separately for each Grade j:

Y;scj = Qy + ﬂstc + 65 + (90 + €iscj (1)

where Y, is the outcome of Grade j’s student 7 in school s and cohort ¢, Ty,

is a dummy that equals 1 if cohort ¢ in school s is in the treatment group and
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0 otherwise, 6, is a vector of school fixed effects, 6. is a cohort fixed effect, and
€iscj 18 the error term. The estimated f3; is the average intention-to-treat effect in
Grade 7. 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, the small decay being the consequence of the school-level
attrition already discussed.

As intended in our registered pre-analysis plan,?” we test heterogeneous effects
according to gender, socioeconomic status, baseline academic performance, and base-
line school behavior. For each characteristic, we add a dummy indicating the sub-
group in the model, as well as the interaction between this dummy and the treat-
ment dummy and with school and cohort fixed effects. The dummies defining the
subgroups are: whether the student is a female, whether she does not receive finan-
cial aid (hereafter, “non-recipients” versus “aid recipients”), whether her academic
performance at baseline was above the median®® (hereafter, “high-achievers” versus
“low achievers”), and whether her school behavior at baseline was above the median3!
(hereafter, “well-behaved students” versus “poorly-behaved students”). Note that the
number of observations decreases when we analyze impact heterogeneity depending
on baseline academic performance and baseline behavior, because the sample is re-
stricted to students enrolled in the school in Grade 6 for whom baseline measures
are available. The correlations between the characteristics defining the subgroups
are: 0.03 between girls and aid recipients, 0.08 between girls and high-achievers,
0.12 between girls and well-behaved students, 0.15 between non-recipients and high-
achievers, 0.15 between non-recipients and well-behaved students, and 0.27 between
high-achievers and well-behaved students. These correlations are small enough so
that each subgroup analysis captures a different factor of heterogeneity.

Finally, we check the robustness of the results to multiple hypothesis testing
issues by pooling all grades in the estimation (hereafter, “stacked” sample). The
estimated [ is the average intention-to-treat effect throughout middle school, i.e.,
the difference between a student in a treatment cohort and a student from the same
school and grade but in the control cohort, whatever their grade. This specification
has the advantage of reducing the risk of spurious effects due to multiple hypoth-
esis testing and it mechanically increases statistical power since the dataset is now
made of about four times more clusters. The drawback is that it assumes the same
treatment effect whatever the grade, while one could expect a cumulative effect
of the treatment, i.e., growing impacts over time. In what follows, we favor the

grade-by-grade analysis, which informs us about the dynamics of impacts, and use

298ee AEA RCT Registry Number AEARCTR-0000376.

30 Academic performance at baseline is GPA during the first three months in Grade 6.

31School behavior at baseline is a summary index based on z-scores of the following variables
measured in the three first months in Grade 6: the number of half-day absences, the number of
days the student was late, the number of sanctions, and the number of disciplinary actions.
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the stacked sample as a robustness check and a synthetic view of impact hetero-
geneity. We check the robustness of our results grade-by-grade by controlling for
baseline imbalance. We use all baseline characteristics presented in Table D1- D1
and re-estimate our results in Table D4. The results are slightly reduced by about
0.01 SD but are not fundamentally different from the specification without control
variables, we therefore keep the results without control variables as our preferred

specification.??

4.5 Participation and Adherence to the treatment

Before examining the impacts, we first present our measures of the participation in
the treatment. Table 2 shows that there are large differences in take-up between
the treatment and the control groups. Based on survey data, participation among
control students was between 3.6% and 18.7%, which may be due to mistakes in pro-
gram implementation or to students misinterpreting the question. In the treatment
group, 83-95% of students declared that they participated in at least one session,
representing a 73-81 percentage point increase. Students in the treatment group
report having attended 2.5 more sessions than the control group (3 would be ex-
pected 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: while 75% of sixth graders made a commitment,
it falls to 54% of the ninth graders. The proportion of students who declared that
they had honored their commitment is lower and decreases over time, from 54% of
sixth graders down to 35% of ninth graders. Although these statistics are purely
descriptive and should not be taken at face value, it seems that a majority of students
played the game (but do not always succeed at it).

Tables E1 and E2 show participation by subgroup using the stacked sample.
Overall, girls are 4.2 pp more likely than boys to take up the intervention, aid
recipients are 4.5 pp less likely to participate than non-recipients, high-achievers
are 7.3 pp more likely to participate than low-achievers, and well-behaved students
are 4.5 pp more likely to participate than poorly-behaved students. The take-up is
thus positively correlated with predictors of better school outcomes. Finally, older
students seem more difficult to engage in the program than younger ones. One
explanation for these findings may be that older students, boys, aid recipients, low-
achievers, and poorly-behaved students are more likely to be absent and miss parts

of the intervention. They may also be less interested in school activities in general.

32Note that controlling for a finite number of unbalanced characteristics is controversial Athey
and Imbens (2017) and sometimes not recommended Freedman (2008). Since the imbalances are
of small magnitude, we favor our original specification with adjustment for school and cohort fixed
effects only.
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5 Impact on Academic Performance

5.1 Grade Point Average

Table 3 shows the impact of the program on academic achievement in each grade.
The four-year intervention increased GPA by 0.07 SD in Grade 9, which represents
5% of the Priority Education versus national average achievement gap.3®> With an
average differential take-up rate evaluated at 79% in Grade 9 (See Table ?7), the
local average treatment effect is about 27% higher i.e. +0.09 SD3*. The impact on
GPA in previous grades is smaller, but still significant: 0.03 SD in Grade 6, 0.04
SD in Grade 7, and 0.03 SD again in Grade 8. As shown in Appendix Figure G1,
GPA in Grade 9 is 0.77 SD lower than in Grade 6. The program thus reduced the
natural decreasing trend in GPA over the course of middle school by about 10%.
Figure 1 provides interesting insights on the dynamics of the impact by subgroups
(corresponding point estimates are reported in Tables 4 and 5). The impact is
immediately positive and significant for girls (0.05 SD, 0.07 SD, 0.06 SD and 0.08
SD in Grades 6-9 respectively), as well as for aid non-recipients (0.05 SD, 0.04 SD,
0.03 SD and 0.08 SD in Grades 6-9 respectively). The impact for well-behaved
students is especially large in every grade (0.08 SD, 0.07 SD, 0.12 SD and 0.10 SD
in Grades 6-9 respectively). In contrast, we find no significant impact from Grade
6 to Grade 8 on boys, aid recipients, and poorly-behaved students. The impact
only materializes three years after the beginning of the program (in Grade 9) for
males (+0.05 SD), aid-recipients (+0.04 SD), low-achievers (+0.05 SD) and to a
lesser extent poorly-behaved students (non significant +0.03 SD). Tables E1 and E2
provide heterogeneity analysis using the stacked sample to protect against multi-
hypothesis testing issues. It confirms that the impact on GPA is similar for low-
and high-achievers, but is significantly differential according to gender, financial aid
status and baseline behavior: the overall difference in impact is 0.05 SD between
girls and boys, 0.03 SD between aid recipients and non-recipients students, and
0.07 SD between well- and poorly-behaved students. The subgroup differences in
impact and its dynamics indicate that some students are immediately sensitive to
the messages conveyed by Energie Jeunes, while other groups are more resistant at

first but eventually find benefits to the intervention.

33 According to Table B1, the achievement gap between Priority Education schools and the
national average in Grade 9 is equal to 1.4 SD.

34This is the LATE of participating in at least one session of Energie Jeunes over the four years
of college. The effect to participating in the whole program (12 sessions over four years) is likely
larger. Yet, since most of our impacts materialize during the first year of intervention (in Grade
6), we do not expect the LATE of participating in all sessions to be much larger than 0.09 SD.
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5.2 National end-of-middle school exam

One could be worried that the GPA results only reflects an Hawthorn effect whereby
the teachers of treated students voluntarily overrate students’ performance in re-
sponse to the awareness of being observed or treated (through for instance grading
leniency, giving easier assignments or rewarding better class behavior). We believe
this is not the case for two main reasons. First, teachers had no vested interest in
the Energie Jeunes program. The program only took place a couple of hours a year
and only one teacher actually attended the sessions. The majority of teachers had
no idea about the program and they did not know whether their classes were in the
treatment or control group. Second, our results at the national end-of-middle school
exam suggest the contrary. The national end-of-middle school exam is anonymous
and externally graded and therefore captures improved academic performances more
objectively than GPA does. While GPA may incorporate behavioral aspects (i.e.,
being late on submitting a home assignment or grading leniency for well-behaved
students), the national exam better isolates the learning component of GPA. On the
downside, national end-of-middle school exam is low-stake, which does not affect the
academic trajectory as assignments to high schools is determined before the exam.
Conversely to the national exam, GPA is a key measure of academic performance
in France and is taken into account by the education system to determine academic
trajectories. In that sense, our results on GPA are of primary importance. We
therefore consider the national exam results as an independent measure of academic
performance and a tool to confirm that the GPA impacts are not driven by teachers’
grading behavior.

We report the results at the national exam in Table 3. It shows that treatment
students scored higher at the exam (+0.03 SD, significant at 10 %). Figure 6, Table
8, and Table 9 show that girls, well-behaved students, and non-aid recipients gained
more (respectively +0.05, +0.06 and +0.07 SD) and that there is no significant
impact on boys, aid recipients, and poorly-behaved students—the difference between
subgroups being significant for gender, financial aid and baseline behavior. These
results show the exact same patterns as the one observed for GPA, which rules
out the possibility that the effect on GPA comes from a change in teacher grading.
Tables 8 and 9 also show the impact by discipline: treatment students received
better grades at the French exam (40.05 SD), the history-geography exams (+0.03
SD) and at the oral exam (+0.03 SD), but not in maths or biology.

Overall, the national end-of-middle school exam confirms that the intervention
improved students’ academic performance. Since our GPA results are concomitant
with improved behaviors in class and at school (see Sections 6.3 and 6.4 below), the
result on the national exam also rules out the possibility that the impact on GPA
is solely due to teachers rewarding students who exhibit better behavior in class.

The positive impacts on the national exam shows that the program improved aca-

23



demic performance without ambiguity. This is an important finding since academic

performance is a tangible measure of human capital accumulation.

5.3 Magnitude and Cost-effectiveness

Are the magnitudes of these impacts substantively meaningful? As mentioned in
the introduction, large-scale education interventions in high-income countries often
fail or have fairly small effects. Cheung and R. E. Slavin (2016) find average effect
sizes on academic achievement of 0.16 SD among 197 Randomized Controlled Trials
(RCTs), while Fryer Jr (2017) 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 effects decrease when smaller targeted programs are
taken to scale (R. Slavin and Smith, 2009). Impressive effects from small and non-
representative samples often fail to replicate when programs are expanded to larger
and more representative populations. 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
is at the 50" percentile of the distribution of effect sizes if we consider scores at
the national exam (0.03 SD), and at the 70'" percentile if we consider GPA scores
(0.07 SD). But Energie Jeunes is much more cost-effective than the typical inter-
vention: while the average cost of programs at the 50th percentile is $882 per pupil,
Energie Jeunes is only €65 (approximately $75) per pupil, hence more than ten
times cheaper. 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 to our results.

6 Mechanisms

In this section, we explore the mechanisms through which the intervention may have
increased GPA. We follow our pre-registered theory of change to show the associated
impacts, but we do not claim that any particular mechanism explains the impact
on GPA as these are only associations. We also consider these impacts as outcomes
in their own right, as they may improve students’ welfare and translate into better

long-term life outcomes.

6.1 Perceived return to effort

Table 3 shows positive impacts of the program on perceived return to effort in each

grade for which the index is available, ranging from 0.04 to 0.05 SD. Students are
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generally prone to update their perceptions and beliefs regarding their chances of
success at school. Even though every subgroups’ perceived return is positively af-
fected, the malleability of perceptions varies according to gender, socioeconomic
background, and baseline behavior. Figure 2 and Table 4 show that girls consis-
tently respond more than boys to the intervention. The stacked sample analysis
in Appendix Table E1 confirms that girls are more responsive overall than boys in
terms of changing their perceptions; the overall effect in middle school is 0.02 SD
for boys and 0.06 SD for girls (the difference between boys and girls is significant at
the 1% level). Similarly, Figure 2 shows that aid non-recipients’ and well-behaved
students’ mindset responds more than their counterparts’ mindset (see the corre-
sponding coefficients in Tables 4 and 5). Appendix Tables E1 and E2 show that
when we stack all grades together, we find effect sizes approximately twice as large
for non-recipients and well-behaved students as for aid recipients and poorly-behaved
students respectively. Note that, in contrast, the malleability of perceptions does
not depend much on baseline academic performance (Table 5, and Appendix Tables
E2 and F3).

As shown in Appendix Figure G2, perceived return to effort slightly increases
over time in adolescents (significant +3.2 % SD over three years), i.e., adolescents
naturally become slightly more aware of the role of their own effort relative to fate
or external circumstances. Interestingly,aid non-recipients in the control group tend
to perceive lower returns to effort than their counterparts, and the program was able
to reduce this gap. Conversely, girls in the control group tend to perceive higher
returns to effort than boys, so the program increased this gap even further. Except
for girls, it is interesting that impacts on mindset are larger for students whose
baseline growth mindset and internal locus of control are lower.

The sub-indices analysis in Appendix Tables F1-F4 shows that the positive im-
pacts concern both the growth mindset of intelligence and the internal locus of
control. We see a clear association between impacts on GPA and impacts on growth
mindset: the students who reacted the most in terms of GPA—girls, non-recipients,
and well-behaved students — are the ones reacting significantly more to our growth
mindset measures. The impacts on the locus of control seem also stronger for aid
non-recipients and well-behaved students, although the estimates on the interaction
term are less precise and not significant. This suggests that perceived return to
effort is a possible pathway to explain the impact on GPA. Yet, the fact that boys,
aid-recipients, initially lower GPA and poorly-behaved students also improved their
perceived return while did not experience GPA gains (except in Grade 9) raise the
concern that increasing perceived return to effort may not be sufficient to induce

behavioral changes for more fragile students.
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6.2 Self-reported diligence

Table 3 shows null impacts of the intervention on self-reported diligence, and even
a small negative impact in Grade 7. The subgroup analysis in Tables 4 and 5
shows that the negative impact in Grade 7 concerns mostly girls and poorly-behaved
students (see Figure 3). The differential response according to gender and baseline
behavior is confirmed when we stack all grades together in Tables E1 and E2, so it
is unlikely a spurious effect.

Examining the components of the self-reported diligence score provides interest-
ing insights on what happened regarding self-assessment. Results are reported in
Appendix Tables F1-F4, in which we use the stacked dataset for the sake of simplic-
ity. For all students except well-behaved ones, the intervention had an overall neg-
ative impact on self-reported grit, of -0.02 to -0.05 SD depending on the subgroup.
We also find a negative impact on self-reported homework management and self-
reported work discipline for aid recipients and for high-achievers (Appendix Tables
F2 and F3). The intervention thus led students to revise their diligence in general
and grit in particular downwards, with the notable exception of the well-behaved.

How should we interpret these negative effects on diligence? One possible expla-
nation may be that these effects reflect a true deterioration in students’ behavior
due to possible reactance to the FEnergie Jeunes messages. Students who feel heav-
ily pressured to adopt a diligent attitude may resist and strengthen the opposite
attitude. An alternative explanation is that these messages attracted students’ at-
tention to their own diligence deficiencies, changing the reference point against which
they compare their own character. Students may have realized that they lack the
combination of tenacity and passion in school work, which is a strong focus of the
intervention. They may have become more self-critical in their assessment of how
well they concentrate and refrain from distraction when they do homework, which
is another strong focus of the program. The intervention may thus have worked as a
developing path of actual deficiencies in diligence. To disentangle actual changes in
diligence versus changes in reference point, it is crucial to cross-reference the views
of students and teachers, as we do below.

Finally, we see no impact of the intervention on self-reported time spent doing
homework, which holds for all groups of students (see last component of self-reported
diligence in Appendix Tables F1-F4). This means that the change in perceived
return to effort did not motivate students to work more (extensive margin). This
result comes as a surprise since, as noted above, we do not see improvement in
the intensive margin either (i.e. grit, concentration, discipline, orderliness), at least
in the view of students themselves. Thanks to the data collected from teachers
and schools, we will show that the action goes through the intensive margin with

improved attitudes in class and behavior at school.
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6.3 Teacher-reported Character

Table 3 shows that the intervention had a positive impact on student character as
perceived by their teachers. The effect is 0.03 SD (non-significant) in Grade 6, 0.05
SD in Grade 7, 0.04 SD in Grade 8, and 0.02 SD (non-significant) in Grade 9. When
we stack all grades together to avoid multiple hypothesis testing, we find an overall
significant effect of 0.04 SD (Appendix Table E1).

Figure 4 shows the impacts by subgroups (corresponding coefficients are reported
in Tables 4 and 5). The picture that emerges is that all groups improved in character
sometime during the course of middle school, except low-achieving students. The
largest point estimates are found in well-behaved students, although the difference
between well-behaved and poorly-behaved is not always significant.

Looking at sub-indices in Appendix Tables F1-F4 reveals that boys and poorly-
behaved students tend to gain more in social character (i.e., gratitude, optimism,
social intelligence, and interpersonal self-control), while girls gain more in intelli-
gence character (zest and curiosity) and in achievement character (grit, optimism,
curiosity, and schoolwork self-control). Low-achieving students do not gain in any
dimension of character, whereas high-achieving and well-behaved students gain in
all dimensions of character, with effect sizes ranging between 0.05 SD and 0.08 SD.
Note that, in the view of teachers, students’ character deteriorates over the course of
middle school, especially for boys in Grade 9 (Appendix Figure G4). The interven-
tion thus moderated the natural deterioration of students’ character, in particular
for boys in Grade 9, when the deterioration is more pronounced.

These results provide key information to interpret the negative impact of the
intervention on poorly-behaved students’ and girls’ self-reported diligence noted in
the previous section. The program led poorly-behaved students and girls to revise
their own diligence downwards, but their actual behavior did not worsen—rather, it
improved, according to teachers. The program changed the reference point against
which students compare their own character, leading some students to be more severe
in their self-assessment. It is interesting that girls and poorly-behaved students
are more sensitive to this awareness effect than their counterparts. These results
also indicate that the association teacher-reported behavior and GPA is not clearly
established: sometimes both outcomes do increase in parallel (in G7 and G8 on the
full sample and in G9 for boys), sometimes they do not (like in G6 and G9 on the full
sample). This suggests that GPA and teacher-reported behavior, while evaluated

by the same teachers, capture different dimensions of school performance.

6.4 School-reported Behavior

In contrast to teacher-reported character which measures work attitude in class,

school-reported behavior measures violations of major rules such as being absent,
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late, disrespectful, insolent, or violent. Table 3 shows that the intervention had a
positive impact on these rule violations once the whole intervention was delivered.
Surprisingly, the initial response of the students was negative in Grade 6, then null
in Grades 7 and 8, and finally positive in Grade 9. These results suggest some initial
reactance in younger students, which dissipates quickly in Grade 7, but it takes as
long as four years for the intervention to eventually reduce major discipline issues.

Figure 5 (and corresponding Tables 4-5) provides insightful clarifications. First,
groups who benefit more are those whose baseline behavior at school is worse: low-
achievers and poorly-behaved students, whose score is approximately 0.3-0.35 SD
below the score of high-achievers and well-behaved students, benefited a lot from the
interventions (40.06 SD and +0.07 SD respectively). The impact on school behavior
varies less according to gender and financial aid status, as does school behavior
itself. By improving low-achievers’ and poorly-behaved students’ discipline, the
intervention thus reduced the behavior gap between these students by about 20%.

Second, groups whose behavior improved the most in Grade 9 are those who
counter-reacted the most in the first place in Grade 6: negative coefficients in Grade
6 are stronger in boys, aid recipients, low-achievers and poorly-behaved, the same
students who show the largest improvement in Grade 9 (40.05 SD, +0.05 SD, +0.06
SD and +0.07 SD respectively). The good news is that reactance is not always fatal
and does not preclude later behavioral improvement—which takes time. This result
highlights the value of a four-year intervention to assess the subtle mechanisms of
such program.

Appendix Figure G5 shows that school-reported behavior worsens over the course
of middle school for all subgroups. Violations of major school rules such as absences,
insolence, and disrespect, deteriorate substantially in Grade 9. It is important that
the intervention worked as a moderator of this natural deterioration, in particular
among students whose behavior is more problematic to start with.

Overall, impacts on discipline are not fully aligned with impacts on GPA, as

t.35 However,

they seem stronger in different subgroups, and not always concomitan
increases in GPA become larger and more often significant for boys, aid recipients,
low-achievers and poorly-behaved students in Grade 9, exactly when improvements
in behavior materialize. We can thus speculate that, for less-disciplined students,
a reduction in major discipline issues is a prerequisite for academic achievement.
Our paper only shows associations between impacts on different outcomes, so the

evidence is only suggestive.

35The fact that behavior and GPA are concomitant could also be interpreted as teachers re-
warding students who improved their behavior (see 5.2). The fact that we do find positive and
consistent impacts on the national exam shows that this cannot be the only mechanisms. The
program did have real impacts on academic performances.
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6.5 Aspirations

We find a positive impact of Energie Jeunes on students’ aspirations, both edu-
cational and professional. As shown in Table 3, the aspiration score is 0.04 SD
higher in the treatment group compared to the control group, which means that the
intervention increased aspirations in the direction of higher degrees and skills.

Table 6 shows the detailed impacts by education and job categories. We find
a 2 pp decrease in the proportion of students who aspire to technical high school,
and a corresponding increase in the proportion of students who aspire to academic
high school (although the latter estimate is not significant at conventional levels).
Regarding jobs, we find a 2.2 pp decrease in the proportion of students who aspire
to a low-sgkilled job, and a corresponding increase in the proportion of students who
aspire to a medium-skilled job. Since the effects on having no aspirations and high-
skilled job aspirations are both close to zero, it is likely that job aspirations moved
from low to medium-skilled.®¢. Note that these two impacts are internally consistent
since academic high school is meant to lead to higher education, and medium-skilled
jobs typically require higher education while low-skilled jobs do not.

Tables 6 and 7 also provide the impacts by subgroup. The impacts appear hetero-
geneous along all dimensions. The students whose aspiration score responds most
to the intervention are girls (+0.08 SD), aid recipients (+0.06 SD), low-achievers
(+0.11 SD), and well-behaved students (+0.08 SD). We find no impact on the as-
pirations of their counterparts. For the four subgroups whose aspirations respond,
the patterns are similar: aspiration to technical high school decreases by 3 to 7 pp,
mostly in favor of academic high school, and aspiration to low-skilled jobs decreases
by 4 to 6 pp, mostly in favor of medium-skilled jobs. For girls, we see a mix of
medium- and high-skilled jobs, and for well-behaved students, we see an increase in
the proportion of students who do not know what job they aspire to%7.

The picture that emerges regarding aspirations provides clear evidence that the
intervention led some students to increase their academic and professional ambition.
Regarding girls and well-behaved students, this effect is in line with quite large and
sustained impacts on GPA. The GPA gains may be the cause of higher aspirations,
or vice versa. Regarding aid recipients and low-achievers, gains in GPA are more
modest but still positive and significant in Grade 9; again, both impacts are con-
sistent and may work in both directions. Since higher aspirations are predictors of
greater academic improvement in the future (Guyon and Huillery, 2020), the posi-

tive impact on aspirations can be viewed as a positive outcome per se, which may

36To confirm our result, we use a multinomial logit regression model (results not shown here).
Using low-skilled job aspiration as the base category, we find that the relative risk ratio of being
in the medium-skilled job category increases by 18% significant at 1% while the effect on other
categories (no aspiration or high-skilled aspirations) are positive but not significant. This confirms
our finding that aspirations moved slightly from low to medium skilled jobs.

3"Note that in the aspiration score, the “I do not know which job I aspire to” category is loaded
negatively.
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encourage more effort and therefore higher school outcomes later on.

7 Conclusion

This paper presents the impacts of a large-scale mindset intervention in disadvan-
taged schools. The intervention was efficient at developing a growth mindset, at
increasing students’ an internal locus of control, and improving school-related be-
havior. The intervention has an impact on academic and professional aspirations,
GPA, and students’ scores at a national exam. The impacts take more time to mate-
rialize for students whose baseline behavior and performance is lower, such as boys,
aid recipients, and poorly-behaved students. Well-behaved students, non-recipients,
and girls change their mindset more profoundly in response to the program, which
may explain why they benefit more.

More generally, this paper shows that mindset interventions such as Energie Je-
unes are a cost-effective policy for disadvantaged schools. Compared to other educa-
tional programs, the Energie Jeunes program’s return is indeed high. Compensatory
education policies offering more hours of teaching (e.g., after-class tutoring) or re-
duced 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). Most of these papers mention negative effects due to stigmatiza-
tion of beneficiary students (or schools) as an explanation for the absence of impact.
These policies may actually activate stereotypes and reinforce self-confidence issues
in students, as well as pessimistic anticipations in teachers and parents. 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 program runs for all
four years of middle school, with an intensity that is higher than that used in prior
studies. The fact that the effects of the program materialize quickly (Grade 6) and
plateau despite sustained exposure also raises doubt that multiple low-cost mindset
interventions would produce much larger treatment effects. It rather implies that
involving other actors such as parents or teachers may be necessary to transform

educational outcomes more substantively.
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Figure 1: Impact on GPA
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Figure 2: Impact on Perceived Return to Effort
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Figure 3: Impact on Self-reported Diligence
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Figure 4: Impact on Teacher-reported Character
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Figure 5: Impact on School-reported Behavior
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Figure 6: Impacts on the National End-of-Middle School Exam
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Tables

Table 1: Samples and Attrition

Actual
Full
Control
Treatment

Expected
Full
Control
Treatment

Attrition
Control
T-C

Entry rate
Control
T-C

Exit rate
Control
T-C

Administrative data

Student Survey Data

Teacher Survey Data

G6 G7 G8 G9 Nat. exam G6 G7 G8 G9 G6 G7 G8 G9
24,142 23,095 23,751 23,588 19,885 5836 6,573 6,002 5,774 4,699 4,832 4,602 4,503
11,914 11,330 11,817 11,645 10,031 2,868 3,215 2,973 2,805 2,868 3,215 2,973 2,805
12,228 11,765 11,934 11,943 9,854 2,068 3,358 3,029 2,969 2,068 3,358 3,029 2,969
24,142 23,095 24,349 24,708 23,588 5130 6,965 7,070 7,231 5130 6,965 7,070 7,231
11,914 11,330 12,070 12,079 11,645 2,525 3437 3,514 3,570 2,525 3437 3514 3,570
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

0.00  0.00 0.02  0.04 0.14 0.05 007 016  0.22 0.22 032 035 042

0.00  0.00 0.01 0.02 0.04 0.00 -0.01 -0.00 -0.03 0.0l -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)

0.070  0.165  0.218
20.002  -0.004  0.004
(0.005) (0.009) (0.011)
0.118  0.151  0.198
20.011  0.000 -0.011
(0.011)  0.000  (0.011)

The table shows sample sizes and attrition rates for the different surveys (administrative, student and teacher). 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 (Ezpected), 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%
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Table 2: Participation and Engagement in 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*** 5998  0.19  0.73%** 5485  0.10  0.81%** 5490  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%** 5490  0.07  2.26%**
(0.03) (0.03) (0.04) (0.07)
Made commitment 5,446  0.09  0.66%** 5998  0.11  0.59%** 5,485  0.06  0.65%** 5,490  0.03  0.61%**
(0.01) (0.01) (0.02) (0.02)
Honored commitment 5447  0.08  0.46%** 5998  0.09  0.44%%* 5485  0.05  0.43%** 5490  0.02  0.39%**
(0.01) (0.01) (0.01) (0.02)
Student sample size 24,142 11,914 23,095 11,330 23,751 11,817 11,934 23,588 11,645
Number of clusters 194 97 194 97 190 95 95 186 94

The 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: EJ Impacts on Summary Indices

Grade 6 Grade 7 Grade 8 Grade 9
Obs.  Impact Obs.  Impact Obs.  Impact Obs.  Impact
GPA 20,783  0.03* 21,443  0.04%** 19,713  0.03** 19,330 0.07***
(0.01) (0.01) (0.01) (0.02)
National exam score : . . : . : 19,197  0.03*
. . . (0.02)
Return to effort . ) 6,027  0.05%** 5,496  0.05%** 5,485  0.04%**
. . (0.01) (0.01) (0.01)
Student-reported diligence 5,506 0.00 6,458  -0.02** 5,706 -0.00 5,497 0.00
(0.01) (0.01) (0.01) (0.01)
Teacher-reported character 4,494 0.03 4,826 0.05%** 4,596  0.04* 4,503 0.02
(0.02) (0.02) (0.02) (0.02)
School-reported behavior 22,074 -0.04*** 22,449  0.01 22,445  0.01 22,305 0.04%**
(0.01) (0.01) (0.01) (0.01)
Aspiration . . . . . : 5,497  0.04*
(0.02)
Observations 22,662 22,905 23,266 22,688
Clusters 188 194 190 186

The table presents the standardized impacts of the treatment from Grade 6 to 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 and standard errors, given below
in parenthesis, are robust to heteroscedasticity and clustered at the school*cohort level. The sample is composed of students with
non-missing gender and financial aid status.

*10%, **5%, ***1% significance level
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Table 4: Heterogeneous Impacts by Gender and Financial Aid Status

Grade 6 Grade 7 Grade 8 Grade 9
EJ F EJ*F EJ F EJ*F EJ F EJ*F EJ F EJ*F
Panel A : Gender
GPA -0.00 0.30***  0.05%* 0.00 0.33***  0.07*** 0.00 0.35***  0.06** 0.05%*  (0.32%%* 0.03
(0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.03) (0.02) (0.02) (0.02)
Return to effort . . . 0.03** 0.04**  0.04%** 0.04***  0.05%** 0.02 0.01 -0.01 0.06***
. . . (0.01) (0.01) (0.02) (0.01) (0.02) (0.02) (0.01) (0.01) (0.01)
Stud-rep. dilig. 0.01 0.04*** -0.01 -0.01 0.00 -0.02* 0.02 -0.03***  _0.04*** -0.00 -0.04** -0.00
(0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.02) (0.02)
Teacher-rep. char. 0.03 0.16%** 0.01 0.02 0.09%*** 0.06* 0.04 0.07* -0.00 0.06*  0.16%**  _-0.08%*
(0.03) (0.03) (0.03) (0.02) (0.03) (0.03) (0.03) (0.03) (0.04) (0.03) (0.03) (0.03)
School-rep. beha. -0.06*** 0.18%**  (.03*** -0.00 0.16*** 0.02 -0.01 0.15%** 0.02* 0.05***  (.13%** -0.01
(0.02) (0.01) (0.01) (0.02) (0.02) (0.01) (0.02) (0.01) (0.01) (0.02) (0.01) (0.01)
EJ nFA EJ*nFA EJ nFA EJ*nFA EJ nFA EJ*nFA EJ nFA EJ*nFA
Panel B : FA
GPA 0.01 0.317%** 0.04* 0.01 0.28%*** 0.03 0.02 0.24%*%* 0.01 0.04* 0.06* 0.04
(0.02) (0.03) (0.02) (0.02) (0.03) (0.02) (0.02) (0.03) (0.02) (0.02) (0.03) (0.02)
Return to effort . . . 0.03***  _0.03* 0.03** 0.03*** -0.01 0.03* 0.02 -0.01 0.05%**
. ) ) (0.01) (0.02) (0.01) (0.01) (0.02) (0.02) (0.01) (0.01) (0.02)
Stud-rep. dilig. 0.00 0.02 -0.01 -0.02%**%  0.01 0.01 -0.01 -0.01 0.01 -0.01 -0.00 0.03
(0.01) (0.01) (0.02) (0.01) (0.01) (0.01) (0.01) (0.01) (0.02) (0.02) (0.02) (0.02)
Teacher-rep. char. 0.01 0.12%%* 0.02 0.06**  0.14*** -0.01 0.06**  0.13*** -0.04 0.02 0.11%%* 0.00
(0.03) (0.03) (0.04) (0.03) (0.03) (0.03) (0.03) (0.03) (0.03) (0.03) (0.03) (0.03)
School-rep. beha.  -0.05*** (.11%** 0.02 0.00 0.10%*** 0.01 0.02 0.12%%*  _0.03*** 0.05***  0.10%** -0.02
(0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.02) (0.01) (0.01) (0.02) (0.01) (0.01)
Observations 22,662 22,905 23,266 22,688
Clusters 188 194 190 186

The table presents the heterogeneous impacts on summary indices (in SD) by gender (panel A) and financial aid status (Panel B) from Grade 6 to Grade 9. In Panel
A, EJ gives the impacts for male students, F the difference between female and male students in the control group, and EJ*F their interaction. In Panel B, EJ gives
the impacts for financial aid recipients, F the difference between non-recipients and aid recipients in the control group, and EJ*nFA their interaction. Regressions are
controlled for school and cohort fixed effects, and their interactions with the heterogeneity variable (F and nFA respectively). Standard errors in parentheses are robust
to heteroscedasticity and clustered at the school*cohort level. The sample only includes students with non-missing gender and FA status.

*10%, **5%, ***1% significance level
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Table 5: Heterogeneous Impacts by Baseline GPA and Behavior

Grade 6 Grade 7 Grade 8 Grade 9
EJ Igspso  EJ*Lgspso EJ Lgspso  EJ*Lgspso EJ Lgspso  EJ*Lgspso EJ Lgspso  EJ*Lgspso
Panel A: GPA
GPA 0.01 1.50%*** 0.01 0.01 1.35%%* 0.01 -0.01 1.27*%* 0.03 0.05* 1.04*** 0.01
(0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.03) (0.03) (0.02) (0.02)
Return to effort ) ) ) 0.03** 0.02 0.03* 0.05*** 0.03 0.01 0.05***  0.09%** -0.01
. ) ) (0.01) (0.02) (0.02) (0.02) (0.02) (0.02) (0.01) (0.02) (0.02)
Stud-rep. dilig. 0.01 0.09%*** 0.00 -0.02*  0.06*** -0.01 0.03**  0.07***  -0.05*** 0.01 0.04*** -0.00
(0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.02) (0.01) (0.02) (0.02)
Teacher-rep. char. 0.01 0.61%** 0.03 0.03 0.50%** 0.04 0.04 0.45%%* 0.01 0.04 0.40%%* -0.00
(0.03) (0.03) (0.03) (0.03) (0.03) (0.03) (0.03) (0.03) (0.04) (0.03) (0.03) (0.04)
School-rep. beha. -0.08***  (.33%** 0.07*** 0.00 0.32%%* 0.00 -0.01  0.29*** 0.01 0.06***  0.30%**  -0.04***
(0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02)
EJ Lyspso  BEJ*1psps0 EJ Lyspso  BEJ*Lpsps0 EJ Lyspso  BEJ*Lpsps0 EJ Lyspso  BEJ*1psps0
Panel B : Behavior
GPA 0.01 0.70%** 0.07*%* 0.01 0.68%*** 0.06** -0.02  0.62%** 0.10%%* 0.03 0.52%%* 0.07#%*
(0.02) (0.02) (0.02) (0.02) (0.03) (0.02) (0.03) (0.03) (0.03) (0.03) (0.02) (0.03)
Return to effort . ) ) 0.05%** 0.01 0.01 0.03* -0.03 0.04** 0.02 0.02 0.04**
. . . (0.01)  (0.02) (0.02) (0.01)  (0.02) (0.02) (0.01)  (0.02) (0.02)
Stud-rep. dilig. 0.02 0.09%*** -0.01 -0.04%**% - 0.04%** 0.03** -0.01  0.04%%* 0.01 -0.02 0.04** 0.04*
(0.01) (0.01) (0.02) (0.01) (0.01) (0.01) (0.01) (0.02) (0.02) (0.02) (0.02) (0.02)
Teacher-rep. char. -0.00 0.39%%* 0.08** 0.08**  (.38*** -0.04 0.02 0.28%%* 0.06 0.04 0.27*%* 0.02
(0.03) (0.03) (0.04) (0.03) (0.04) (0.04) (0.03) (0.03) (0.04) (0.04) (0.04) (0.04)
School-rep. beha. -0.04**  Q.55*** 0.02 0.01 0.37*%* 0.01 0.01 0.34%%* -0.01 0.07**%* 0.33%**  _0.06***
(0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02)
Observations 21,114 18,825 17,465 15,773
Clusters 183 185 184 180

Same as Table 4 but for baseline GPA and baseline behavior score. GPA heterogeneity is computed using 14, which takes 1 when the student scored in the GPA top half at
baseline (i.e. Grade 6 first quarter of), 0 otherwise. Similarly, behavior score heterogeneity is computed using 1ps,,, which takes 1 when the student scored in the top half of the
behavior score at baseline (i.e. Grade 6 first quarter).
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Table 6: Impacts on Aspirations in Grade 9 by Gender and Financial Aid Status

Full Sample

Gender Heterogeneity

FA Heterogeneity

Obs. C Impact EJ F EJ* F EJ nFA EJ*nFA
Professional Aspirations
High skill 5,372 0.28 -0.00 -0.02  -0.04** 0.03 -0.00 0.02 -0.00
(0.01) (0.01)  (0.02) (0.02) (0.01) (0.02) (0.02)
Medium skill 5,372 0.20  0.02%** 0.01  0.09%** 0.02 0.04%F%  0.04%%  -0.04**
(0.01) (0.01)  (0.02) (0.02) (0.01) (0.02) (0.02)
Low skill 5372 0.34 -0.02* -0.00  -0.05**  -0.03* -0.05%F%  _0.05%*  0.05%*
(0.01) (0.01)  (0.02) (0.02) (0.02) (0.02) (0.02)
No aspiration 5,372 0.18 0.01 0.01 -0.01 -0.01 0.01 -0.00 -0.00
(0.01) (0.01)  (0.02) (0.02) (0.01) (0.02) (0.02)
Educational Aspirations
Academic High School 5,497 0.69 0.02 -0.00  0.08%**  (0.04* 0.02 0.06%** 0.00
(0.01) (0.01)  (0.02) (0.02) (0.02) (0.02) (0.02)
Technical High School 5,497 0.31  -0.02%* 0.00 -0.08%*FF _0.05%* -0.03%  -0.07*F** 0.01
(0.01) (0.01)  (0.02) (0.02) (0.02) (0.02) (0.02)
Repeat G9 5,497  0.00 0.00 -0.00 -0.00 0.01%* 0.017%%* 0.01*  -0.01%**
(0.00) (0.00)  (0.00) (0.00) (0.00) (0.00) (0.00)
Index
Aspiration Score (SD) 5,497 -0.00  0.04* -0.00  0.15%**  0.08* 0.06* 0.12%** -0.04
(0.02) (0.03)  (0.04) (0.04) (0.03) (0.04) (0.04)
Observations 5,767 2,799
Clusters 169 83

The table presents the treatment impacts on the aspiration outcomes and the heterogeneous impacts by gender and financial aid status using
the same specification and notations as in Tables 2 and 4. The sample is restricted to the students with non-missing gender and financial

status.

*10%, **5%, ***1% significance level
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Table 7: Impacts on Aspirations in Grade 9 by Baseline GPA and Behavior

Full Sample GPA heterogeneity Behavior heterogeneity
Obs. C  Impact EJ Lyspse  EJ*¥Lgsp, EJ Lyspsy  EJ*Lpsps,
Professional Aspirations
High skill 3,932 0.29  -0.01 0.02 0.05 -0.04 0.01 0.06%** -0.02
(0.01) (0.02) (0.08) (0.03) (0.02) (0.02) (0.03)
Medium skill 3,932 0.20 0.03%** 0.02%  -0.10%** 0.01 0.03***  (0.03** 0.00
(0.01) (0.01) (0.02) (0.02) (0.01) (0.02) (0.02)
Low skill 3,932 0.32  -0.03** -0.04*%  -0.14%F* 0.03 -0.02  -0.08%*** -0.04
(0.01) (0.02) (0.03) (0.03) (0.02) (0.02) (0.03)
No aspiration 3,932 0.19 0.01 -0.00 0.19%** 0.00 -0.02 -0.02 0.06%*
(0.01) (0.01) (0.05) (0.02) (0.02) (0.02) (0.02)
Educational Aspirations
Academic High School 3,995 0.72 0.02 0.06***  0.28%**  -0.06** -0.01  0.10%** 0.07***
(0.01) (0.02) (0.06) (0.03) (0.02) (0.02) (0.02)
Technical High School 3,995 0.27  -0.02 -0.06%F*  -0.28%**  0.07*** 0.01  -0.10%** -0.06**
(0.01) (0.02) (0.06) (0.03) (0.02) (0.02) (0.03)
Repeat G9 3,995 0.00 0.00 0.01*** -0.00 -0.01%** 0.01* -0.00 -0.01**
(0.00) (0.00) (0.01) (0.00) (0.00) (0.00) (0.00)
Index
Aspiration Score (SD) 3,995 0.05  0.04* 0.11%%%  0.26%** -0.10* 0.03 0.20%** 0.05
(0.02) (0.04) (0.04) (0.05) (0.04) (0.04) (0.05)
Observations 4,190 2,047
Clusters 158 79

Same as Table 6 for baseline GPA and behavior heterogeneity. GPA heterogeneity is computed using 14, which takes 1 when the student scored in
the GPA top half at baseline (i.e. Grade 6 first quarter of), 0 otherwise. Similarly, behavior score heterogeneity is computed using 1ps,,, which takes
1 when the student scored in the top half of the behavior score at baseline (i.e. Grade 6 first quarter).
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Table 8: Impacts on National End-of-Middle School Exam by Gender and Financial Aid Status

Full Sample

Gender Heterogeneity

FA Heterogeneity

Obs.  Impact EJ F EJ*F EJ nFA  EJ*nFA

National exam score, st 19,193  0.03* 0.01 0.10 0.04* -0.02  0.95%**  0.08***
(0.02)  (0.02) (0.08) (0.02)  (0.02) (0.03)  (0.02)

... French score, st 19,660 0.04*** 0.02  0.41**%  0.04* 0.01 0.79***%  0.05%*
001)  (0.02) (0.10) (0.02)  (0.02) (0.09)  (0.02)

. Maths score, st 19,625  -0.00 -0.01  -0.24%F* (.02 -0.05%F  1.08%**  (.08%F*
0.02)  (0.02) (0.05) (0.02)  (0.02) (0.04)  (0.02)

. Hist.geo. score, st 19572 0.03* 0.01 0.09 0.04** -0.02  0.76%**F  (0.08***
(0.02)  (0.02) (0.09) (0.02)  (0.02) (0.06)  (0.02)

. Biology score, st 19,549  0.01 -0.01  -0.06**  0.03 -0.03  0.81%** (.07***
(0.02)  (0.02) (0.03) (0.02)  (0.02) (0.02)  (0.02)

. Oral exam score, st 19,647  0.03 0.02  0.07***  0.02 -0.00  0.52**%F  0.06%*
(0.02)  (0.02) (0.02) (0.02)  (0.02) (0.12)  (0.02)

The Table presents the impacts of the national end-of-middle school exam (“Brevet”) by gender and financial aid status using
the same specification and notations as in Tables 2 and 4. In addition to providing whether the student attended, pass or
received an honor, we provide the final score (composed of both G9 GPA and the the results at the exam) as well as the
results at the overall exam (“Exam score”) and the results at the french and maths exam. Scores are standardized. 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 9: Impacts on National End-of-Middle School Exam by Baseline GPA and Behavior

Full Sample

GPA Heterogeneity

Behavior Heterogeneity

Obs.  Impact EJ Lyspsy  EJ*Lgsp, EJ Lpspsy  EJ*Lpspe,

National exam score, st 14,060  0.01 0.01  1.21%** -0.01 -0.03  0.50%*  0.09%***
(0.02)  (0.02) (0.11)  (0.03) 0.02)  (0.22)  (0.03)

... French score, st 14,311 0.03 0.02  0.87*** 0.01 -0.00 0.12 0.06%*
(0.02)  (0.02) (0.07)  (0.03) (0.03)  (0.33)  (0.03)

. Maths score, st 14,292  -0.02 -0.01  1.53*** -0.01 -0.05%F  0.82%FF  (.08***
(0.02)  (0.02) (023)  (0.03) 0.02)  (0.24)  (0.03)
. Hist.geo. score, st 14,260  0.01 -0.01  0.83*** 0.02 -0.00  0.24%** 0.02
(0.02)  (0.02) (0.05)  (0.03) (0.02)  (0.08)  (0.03)
. Biology score, st 14,258  -0.01 -0.02  0.99%*** 0.01 -0.03  0.40%** 0.06*
(0.02)  (0.02) (0.04)  (0.03) (0.02)  (0.10)  (0.03)

. Oral exam score, st 14,325  0.02 0.02  0.49*%** -0.02 -0.02  0.38***F  (.08***
(0.02)  (0.03) (0.03)  (0.03) (0.03)  (0.09)  (0.03)

Same as Table 8 by baseline GPA and baseline behavior score. GPA heterogeneity is computed using 1,~,,, which takes 1
when the student scored in the GPA top half at baseline (i.e. Grade 6 first quarter of), 0 otherwise. Similarly, behavior score
heterogeneity is computed using 1p,,, which takes 1 when the student scored in the top half of the behavior score at baseline
(i.e. Grade 6 first quarter).
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