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Abstract

This paper evaluates the academic impact of a growth-mind-
set intervention on students starting the secondary level
in public schools in urban Peru. jExpande tu Mente! is
a 90-minute school session aimed at instilling the notion
that a person’s own intelligence is malleable. Students in
schools randomly assigned to treatment showed a small

improvement in math test scores and educational expecta-
tions, with a large and sustained impact in test scores among

students outside the capital city. At a cost of $0.20 per pupil,
iExpande tu Mente! was highly cost-effective. The results

show the potential that brief growth-mindset interventions

have for developing countries.
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1. Introduction

In recent years, substantial evidence has emerged on the impact of both improving school
inputs and creating incentives for students and teachers to improve school attendance and
achievement in the context of developing countries (for a review, see Glewwe and
Muralidharan, 2015). The goal of many of these interventions is to promote skill development,
especially for disadvantaged groups in highly unequal societies. Comparatively, the role of
socio-emotional interventions to help students succeed at school in low-and-middle-income
countries remains less studied, yet this is a promising avenue given the existence of
complementarities between cognitive and socio-emotional investments (Cunha and Heckman

2006, 2007).

We seek to generate evidence of a tool designed to improve the growth-mindset of adolescent
students who are transitioning from primary to secondary. The intervention is based on the self-
theories of intelligence (Bandura and Dweck, 1985; Dweck and Leggett 1988). Individuals
tend to think of their own intelligence in two ways: some believe intelligence is something that
is fixed (fixed mindset), whereas others believe intelligence is malleable and that it can be
improved through effort (growth mindset). Self-theories of intelligence influence the way
individuals respond to challenges: students with a growth mindset tend to be more interested
in looking for situations in which they can learn and, eventually, improve their intelligence and
academic achievement, whereas those with a fixed mindset are less likely to be interested in
looking for situations in which they can learn (Dweck et al., 1995; Dweck, 2006). Throughout
the late 1990s and early 2000s, studies from the field of psychology show that self-theories of
intelligence of students can be modified through short-lived interventions and that this can have
an impact on motivation and effort, and, eventually on academic achievement among students
from disadvantaged groups.® See, for instance, Mueller and Dweck (1998), Aronson (1999),
Aronson et al. (2002), Good et al. (2003), Blackwell et al. (2007). More recently, Yeager et al.,
(2019) show that a 50-minute, online, growth mindset intervention improved GPA scores by

11% of a standard deviation among low-achiever students in a random sample of schools in

5 In the United States, disadvantaged groups account for students from public schools from
poor neighborhoods and with a predominance of Afro-American and Latino students.



the United States® (see also Paunesku et al, 2015);” Bettinger et al. (2018) adapted the tools
from the Yeager et al. study in a small sample in rural Norway, replicating their results.® Also,
Alan et al. (2019) randomly assigned fourth-grade students to 12 two-hours sessions in
Istanbul, Turkey, and show this led to persistent improvements in math test scores by 20% of

a standard deviation.’

While encouraging, recent experimental evidence equally shows that these interventions can
also be ineffective (Foliano et al., 2019; Ganimian, 2019). Furthermore, a recent meta-analysis
that analyzes results from 29 studies shows mixed evidence of impacts on academic
achievement (Sisk et al., 2018). To our knowledge, no study has demonstrated whether a
growth mindset intervention can be successful in the context of low-and-middle-income

countries. ' With millions of students around the globe attending schools of insufficient quality

® Yeager et al. (2019) randomly assigned a 50-minute (2 sessions, 25 minutes each), online
intervention in a sample of low-achiever students from the ninth-grade. Students come from a
national sample of 65 regular public secondary schools in the United States.

7 Mueller and Dweck (1998) show that students whose effort is praised improved their
performance in math test scores by 30% compared to students whose intelligence is praised.
Blackwell et al. (2007) administered 8-sessions of 25 minutes each (one per week) in which
the science of the brain was explained to students, in particular how brain connections grow,
and people become more intelligent when faced with challenges. As part of these sessions,
students were asked to read a brief text that described the science behind the growth mindset
(“You can grow your brain”). Subsequently, students were asked to think about examples in
which their performance had improved through practice. Finally, they were asked to write a
letter to younger students explaining the concepts learned —this was to help persuade them
about the concepts learned through cognitive dissonance (Aronson, 1999). By the end of the
academic year, an improvement in math test scores by 0.2 standard deviation was detected.
Good et al. (2003) used a mentorship strategy (which included sessions for two months, and
email exchanges with the mentor during the school year). They found positive effects on math
test scores among women by around 0.2 standard deviation. Aronson et al. (2002) developed a
similar intervention in which they worked with mentors that were in the last years of college
to teach the growth mindset to first-year college students —and found an impact on final scores
of 0.29 standard deviation. Paunesku et al. (2015) randomly assigned a 45-minute online
session to students (the sample, 1,594 students in 13 schools, was larger than previous studies).
During the session, students were asked to read an article about the growth mindset, and then
to write letters to other students about the ideas learned. By the end of the semester, students
from the intervention group were 6.4 p.p. more likely to have a satisfactory score in their main
course.

§ Bettinger el al. (2018) randomly assigned a 135-minute, online intervention (3 sessions, 45
minutes each) among 345 students in 1 rural school in Norway.

% Alan et al. (2019) randomly assigned the intervention at the school level in a sample of 16
schools in Turkey (Istanbul).

19 Ganimian (2019) randomly assigned a short-lived intervention at the school level in a sample
of 202 urban, public secondary schools in Argentina (province of Salta), with a focus on
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in the developing world, the potential of highly low-cost socio-emotional interventions stands

as highly policy relevant. We aim to fill this gap.

We focus on Peru, a middle-income country that in recent years benefited from sustained
economic growth along with substantial poverty reduction (monetary poverty reduced from
54% to 21% to between 2000 and 2015 according to official statistics), but where schooling
achievement remains very low and highly unequal —by 2018, only 14% and 16% of students in
the second grade of secondary level (equivalent to the eighth-grade) achieve a satisfactory
performance in Mathematics and Reading Comprehension tests, respectively.!! Within this
context, we evaluate the impact of a growth-mindset intervention in Peru. The intervention,
called ¢; Expande tu Mente!’, adapted existing tools (Yeager et al, 2016 and 2019; Paunesku et
al., 2015) to a context in which online interventions are not feasible. The intervention,
implemented with support from the Ministry of Education, consists of a 90-minute school
session led by tutor teachers. To measure the impact of the sessions, 800 public schools were
sampled in three regions in Peru. Two equally powered samples were created: a metropolitan
sample and a regional sample. Within each sample, half of the institutions were randomly

selected to participate in ‘; Expande tu Mente!’.

Packages were sent by courier and implementation monitored by phone. Tutor teachers from
grades seven and eight (the first two years of the secondary level) were asked to deliver the
sessions to all their students. Approximately 60% of all eligible schools delivered the sessions.
We used information from the students’ census evaluation from 2015 and 2016 to test the
academic impact of ‘;Expande tu Mente!’ sessions approximately 2 and 14 months after the
intervention took place (respectively). Results after 2 months show that being assigned to the
sessions improved Mathematics test scores by 5% of a standard deviation (the point estimate
for Reading Comprehension is similar but statistically insignificant). We also uncover
substantial geographical heterogeneity: the main result for Mathematics is explained by an ITT
impact of 13% in the regional sample and virtually a zero impact in the metropolitan sample.

In the regional sample, we also detect an ITT impact of 9% in Reading Comprehension test

students in the 12" grade (approximately 9,000 students). The duration of the Ganimian
intervention is not reported, but it is based on the adapted 90-minute version reported in Outes
et al. (2016). Interestingly, the author found no impact of the intervention on academic
achievement, nor indeed on other dimensions.

! http://umc.minedu.gob.pe/wp-content/uploads/2019/04/presentacion-web-ECE2018-1.pdf
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scores. The results of the intervention are persistent. In the regional sample, 14 months after
the intervention those students from schools assigned to treatment that took the census
evaluation improved their scores by 10%, 12% and 10% in Mathematics, Reading
Comprehension, and History, Economics and Geography (compared to the control group). Our
results shed light on the potential of growth-mindset interventions. Given its per capita ITT
cost, this puts the ‘jExpande tu Mente!” package among the most highly cost-effective
educational interventions in the developing world. At the same time, our results highlight that
while growth-mindset interventions work, they do not work in all contexts. In metropolitan
areas, where schools and classrooms are larger and students have higher scores, our

intervention failed to be effective.

The rest of the paper is organized as follows. Sections 2 and 3 describe the intervention and its
conceptual pathways (respectively). In section 4, we describe the experimental design and the
implementation of the intervention in the field. Sections 5 and 6 present the data and the
empirical strategy, and sections 7 and 8 report our main results and robustness checks. Section

8 concludes.

2. The intervention

The intervention, known as ;Expande tu Mente!’ in Peru (‘Grow Your Mind!’; from here
onwards, GYM)) was a collaboration between the authors and the Peru Ministry of Education
(MINEDU). Within MINEDU, the research team worked in coordination with Minedul.AB, the
cost-effectiveness laboratory of the Ministry, and the Direction of Secondary Education. The
main objective of the intervention was to instill in students the growth-mindset to improve their
motivation, perseverance, effort at school, and, ultimately, academic performance (see the
theory of change in Section 3). The basic education level in Peru is composed of a pre-school
level, six grades at the primary level and five grades at the secondary level. The intervention
was designed for the early grades of the secondary level, specifically for those in the first and
second grade of secondary (equivalent to the seventh and eighth grades, respectively), a
transitional period that students often find challenging and which is the beginning of the path

to dropping-out from school.

The key component of the intervention is a 90-minute school session designed to introduce

students to neuroplasticity and the concept that cognitive abilities are malleable. It was
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delivered during school hours by local teachers, specifically by the tutor in charge of each
classroom.!? The content of the session is based on previous work by Yeager et al. (2016,
2019), Paunesku et al. (2015) and Blackwell et al. (2007).!* The session comprises three
distinct segments of approximately 30 minutes. In the first segment, students were asked to
individually read a text designed to introduce students to the concept of growth-mindset (the
‘GYM text’). This was an adaptation of the seminal intervention text in (Blackwell et al., 2007),
which explains that the ‘brain works like a muscle’ and that with effort and practice anyone
can improve their intelligence (see Annex 1). In the second part of the session, the content of
the text is debated by groups of 4 to 5 students (the composition of each group was freely
decided by each teacher) and then by the classroom, with the teacher serving as a moderator of
the debate. In the last segment of 30 minutes|, students were asked to write individually a

reflective letter to a friend/relative describing what they learned. '

In a follow-up session, teachers were instructed to carry out two additional activities. First, to
choose the best letters (according to their subjective assessment) and to hang all their student
letters on the wall, alongside a poster provided by the program and which summarizes the key
concepts of the session (see Annex 1). Teachers were asked to leave the letters and the poster
on the classroom walls for the remainder of the school year. They were to act as a physical
reminder of the sessions and increase the long-term salience of their teachings. Second,
teachers were asked to take a picture of the students alongside the letters and the poster and to

share this picture by email.

From the outset, the intervention was designed to be highly replicable and scalable. All

intervention materials reached schools by parcel delivery (the ‘GYM package’), and no ad-hoc

12 In schools in Peru, tutorial sessions take place weekly over the entire school year. The
primary aim of these sessions is to provide a space to help students with their emotional and
academic development, and to promote a strong relationship and better emotional
understanding between students and teachers. While there are guidelines from MINEDU about
the content of these sessions, ultimately it is up to each school and each teacher to define the
topics to be covered.

13 Intervention tools were translated into Spanish and adapted to the cultural and curricular
idiosyncrasies of the Peruvian context. Instructions for tutor teachers were further developed
by the authors. Before the intervention, tools were validated in focus group discussions with
local teachers and pupils at GRADE.

14 The importance of reflective writing has been shown in a multiplicity of psychosocial studies
(see, for instance, Countryman, 1992), including growth-mindset interventions (e.g., Paunesku
et al., 2015).



school visit or teacher training was required. The GYM package contained 6 elements: (1) a
letter for the head teacher signed by the Director of Secondary of MINEDU, explaining the
nature of the activity and requesting the school to participate; (2) individual letters to all tutor
teachers within the school (who would be in charge of running the sessions); (3) detailed
instructions about the structure of the session and activities to be carried out; (4) an annex with
additional information about the concepts of growth mindset and examples about how to
motivate the students; (5) copies of the GYM text for all students expected to receive the

session; and (6) 1 poster for all classrooms to be taking part of the intervention.

Head teachers and tutors were expected to manage independently the implementation process
within each school. The remote nature of the intervention raises questions of implementation
fidelity and compliance. While aware of these concerns, the design was deliberate. We aim to
avoid the pitfalls of small-scale evaluations that do not replicate well when scaled up
(Muralidharan and Niehaus, 2017). Strategies to minimize incompliance include a tracking
verification system by phone and the request of providing photographic evidence of completed

sessions (see Section 4 for a more detailed explanation).

3. Conceptual framework

Figure 1 exemplifies the theory of change from the intervention. Students are exposed to the
concept that, with effort and practice, anyone can improve their intelligence. By appropriating
this concept, we expect students with a fixed-mindset to modify their mental model towards a
growth-mindset. Because of this new knowledge, students might increase their perseverance
and motivation to learn, and adjust their aspirations and expectations, which eventually leads
to improvements in the academic effort and learning outcomes. Furthermore, it is expected that
there will be a feedback process by which improvements in learning outcomes lead to further
improvements in perseverance, motivation, aspirations, and efforts exerted. The intervention is
expected to influence the student, however by design the tutor teachers must first expose
themselves and learn about the growth mindset. Therefore, through the process of studying the
material to implement the GYM session, we expect that teachers either change and/or receive
confirmation of their own priors, which could influence the way they interact with

academically weak students.



The impact of the intervention on students’ skills can be illustrated through a production
technology that links school inputs to the formation of cognitive skills and socio-emotional
skills (including aspects such as motivation and perseverance) over multiple periods.
Specifically, consider the skills formation model (Cunha and Heckman, 2008), enhanced to
include the role of school inputs —as in a standard education production function, see Todd and
Wolpin (2007). Cognitive and socio-emotional skills in period t (represented by vector S¢ and
SN) depend on skills accumulated up to period t — 1 (S, and SY ;) and investments in both

types of skills in period t. For simplicity, we distinguish between investments at the school

j,Others
t

level (Ii’SChOOI) and other investments (I ) for j = (C, N)). The skills formation process is

depicted as follows,

C _ ¢C /cC N C,School {C,0thers A C
St =1 (St_1, Sema ¢ I T

N _ ¢N/cC N N,School {N,Others N
St =1 (S¢S I I o)

where |’ represent initial endowments. We conceptualize the intervention as an exogenous

. . . . . . . . . N.School .
increase in school-level investments in socio-emotional skills in period t (I7>"°*"). Consider

a three-period horizon (t — 1, tand t + 1). In this case, both a contemporaneous (direct) impact
on SN, and a subsequent (indirect) impact on S¢,; and SN, are expected, the latter occurs due
to cross-productivity (impact of socio-emotional skills on cognitive skills) and realignments on
other investments (e.g., more hours of study at home). Furthermore, the intervention is likely
to modify the way the teacher interacts with students (e.g. changes in pedagogical strategies),
which can have an additional direct impact on school-level investments, generating additional

improvements in skills accumulation in periods t and t + 1.

4. Empirical design

(a) Experimental Design

The experiment took place in 2015. Three adjacent regions (of 24 in the country) were selected
in coordination with MINEDU: Lima, Junin, and Ancash. These regions capture some of the
geographic diversity of Peru —coast and highlands— while their relative accessibility to Lima

city (from which parcels were sent) ensured reliable parcel delivery. The study focused on



public schools and in urban areas, the latter to reduce logistical complexity of parcel delivery—
in the Lima region population is predominantly urban, whereas in Junin and Ancash
approximately 2 out of 3 households are located in urban areas. Three types of schools were
excluded from the sampling frame: (a) those located in districts in the top quintile of wealth;
(b) those that operated night-shifts only; and, (c) those with fewer than 15 pupils in total. These
restrictions resulted in a universe of 946 schools in the three regions. To maximize statistical

power, it was decided to sample 800 from these 946 schools.

In total, 400 of the 800 schools were randomly selected to receive the ‘GYM package’. The
study contains two equally powered samples: the metropolitan samples with 398 schools from
the Lima region, a densely populated area with over 12 million inhabitants, and the regional
sample which includes 402 urban and peri-urban schools in the regional towns of Ancash and
Junin. To ensure balance in the experimental sample and maximize statistical power, treatment
status was stratified across poverty quintiles and regional strata (Bruhn and McKenzie, 2008),
making 12 strata in total.!> Table 1 provides an overview of treatment and control schools,

across the pooled and individual experiments.

Treatment schools were targeted to receive the ‘GYM package’ and to implement the Grow
Your Mind session during regular tutorial hours in 2015. In each institution that received the
package, tutor teachers were asked to implement the session in every classroom for grades
seven and eight. Control schools were not approached, and, thus, continued using the national
curriculum in their tutorial sessions. The experiment was designed to assess the impact of the
‘GYM package’ using information from the students’ census evaluation (Evaluacion Censal
de Estudiantes, ECE), administered a few months after the intervention for those in the eighth

grade, and more than a year later for those in the seventh grade (see Section 4e).

15 Pre-intervention power calculations of the school-clustered randomized control trial
suggested a low minimum detectable effective size (MDES) of 12% for the pooled sample,
while individual experiments were powered to detect an MDES of at least 17%. To compute
MDES in this level-3 cluster RCT, we assumed 2 sections per school with 25 pupils per section,
an intra-class correlation at the school-level of 0.25 and within-school correlation across
teachers of 0.15. In reality, pre-treatment power calculations were very conservative: not only
average schools turned out to be larger, but the intra-class correlation across schools was closer
to 0.15. Ex-post calculation based on the 2015 ECE national data suggests that the pooled and
individual studies were powered to detect 8% and 12% MDES respectively.



(b) Implementation

Packages were prepared in July 2015, at GRADE premises (in Lima). Each ‘GYM package’
was personalized for each school based on the number of classrooms in grades seven and eight,
as reported in the 2014 Peru School Census.!¢ Once packages were ready, a private courier
company was hired to deliver them to all schools in the treated group. Each package contained
an official letter from MINEDU (signed by the Director of the Secondary Level) addressing
the head teacher of the school. This letter was placed on the outside of the package so that it

was visible to the person who received it.

To locate schools, the courier was given the name of the institution, full address and (when
available) contact phone numbers, as reported in the publicly available information system of
MINEDU called ESCALE. The initial aim was to deliver all packages during August 2015.
However, there were problems with some of the deliveries because the information given to
the courier company was not detailed enough and/or was not accurate. For this reason, for a
group of schools the courier company was given a physical map to locate the district
(elaborated with Google Maps, using the geo-referenced location from the school) and the most
up to date information about phone numbers (which was not necessarily information that was
publicly available at that time). This information was obtained from the data division of the
Ministry (Sistema de Informacion de Apoyo a la Gestion de la Institucion Educativa, SIAGIE).
Based on this strategy, the delivery of packages was completed between August and September

2015. As part of the protocol, each school that received the package signed a delivery receipt.

(c) Monitoring delivery and compliance

A small tracking team, composed of two individuals with experience in telemarketing, was
trained to monitor-through phone calls—all schools that had received the ‘GYM package’
according to the courier. The tracking exercise had multiple purposes. First, to make sure that
the ‘GYM package’ had been received by tutor teachers in each school. Second, to ask if there
were any doubts about the nature of the sessions and/or if the material they received was

incomplete. Third, to monitor when sessions were going to take place and/or to ask why

16 If the number of sections was uneven, we rounded it to the next even number (e.g., 4 packages
were sent to schools with 3 sections). We assumed each section had 30 students.
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sessions were not going to take place. Fourth, to remind schools that tutor teachers had to share
by email at least one picture per classroom (with the students standing up next to the letters
prepared by them, and next to the GYM poster). For all these reasons (monitoring delivery and
monitoring compliance of the sessions) the tracking team was in constant contact with both
head teachers and tutor teachers from September and up to December 2015 (the end of the

school year). This tracking exercise was complemented with massive email remainders.

The results of the delivery process and compliance are reported in Table 2. From the 400
schools assigned to treatment, 340 of them received the ‘GYM package’ (85%; 79% in the
metropolitan sample, 91% in the regional sample). Those cases where the package did not
reach its destination include very remote areas and/or cases in which the courier was not able
to locate the school. In addition, there were a handful of cases in which the school did not want
to receive the package. Considering all eligible schools (Table 2, Panel A), 60% declared
having administered at least 1 ‘GYM session’, whereas 55% provided physical evidence (i.e.,
a picture) of at least 1 ‘GYM session’. In our analysis, we define a school as a complier if there
is evidence (i.e., pictures) that GYM sessions were administered in all classrooms at a given
grade. Following that definition, the compliance rate was 45% in the eighth grade and 43% in
the seventh grade. A larger compliance rate is observed in the regional sample, however, this
difference is driven by differences in the package delivery success rate; when looking at the
compliance rates among those that received the package (Table 2, panel B), the difference (in
percentage points) reduces substantially. When sessions did not take place, the tracking team
was asked to inquire about the reason. The most common reason was lack of time due to other

activities.

(d) Cost

Efforts to develop a scalable intervention resulted in a highly inexpensive tool. Typical school-
level interventions incur substantial costs in teacher training and school visits; the ‘GYM
package’ requires neither of them. As a result, the unit cost of “°jExpande tu mente!” was $55
per treatment school or $0.20 per pupil (on average). Intervention costs were split between (a)
courier services for parcel delivery (30%), (b) telephone operators for monitoring (20%) and

(c) printing and packing of intervention materials (50%).
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5. Data

(a) Students’ census evaluation

The experiment was designed to assess the impact of the ‘GYM package’ using results from
the annual students’ census evaluation (Evaluacion Censal de Estudiantes, ECE) administered
by MINEDU. The strategy of asking teachers from grades seven and eight to implement the
‘GYM session’ generated two separate evaluation cohorts: the eighth-grade cohort assessed in
the ECE 2015, and the seventh-grade cohort assessed in the ECE 2016. First introduced at the
secondary education level in 2015, the ECE administers Mathematics and Reading
Comprehension tests to all students enrolled in grade eight.!” In 2016, the evaluation included

a History, Geography and Economics test. These are our key outcomes measures.

The ECE in 2015 and 2016 were administered in mid-November. All pupils were requested to
sit their exams on the same dates throughout the entire Peruvian geography. Test content and
marking were carried out centrally by MINEDU, while the administration of the tests was under
the supervision of a bespoke team of enumerators. The ECE data set provides individual test
scores for all participating students. Based on these scores, students are classified into four
groups according to their level of learning: ‘Before beginning’, ‘Beginning’, ‘In process’ and
‘Satisfactory’. Only those in the ‘Satisfactory’ group have achieved a learning level consistent
with their current grade. In 2015, this accounted for 9.5% in Mathematics and 14.7% in

Reading Comprehension for all the student populations in the eighth grade.

Apart from test scores, the ECE also collects pupil background data via a self-administered
questionnaire, which includes standard modules on household, parental and student socio-
economic characteristics, one question on education expectations (;What is the highest
education level you expect to achieve?) and, in the ECE 2015 only, two Likert scales to measure
students’ perceptions about their ability to understand and complete different tasks related to
math and reading comprehension (respectively). We test the impact of the intervention on
education expectations and students’ self-perception of their own abilities in these two subjects

to improve our understanding of the mechanisms.

17 Two other ECE studies take place annually in Peru, a census assessment of students in Year
2 and a sample assessment for Year 4s. For our study, only data from the Year 8 ECE is
relevant.
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(b) Descriptive statistics

In Table 3 we report school characteristics by geographical sample. The information
corresponds to the 2014 School Census (Panel A to D) and ECE 2015 (Panel E). Differences
between both samples (metropolitan versus regional) are substantial. Schools in the
metropolitan sample are larger —with more classrooms, and more students per classroom— more
likely to have an afternoon shift, and in most cases have better physical infrastructure (access
to sewage, existence of a science laboratory) than those in the regional sample; they are also
less likely to have bilingual schools and to be in districts where the main Peruvian social
programs operate. Concerning students’ achievement in these schools, attainment is higher in
the metropolitan sample, but grade attainment is low in general; in Mathematics and Reading

Comprehension, only 6% and 11% attain a satisfactory level in each subject, respectively.'®

Based on this information, we also report results from the balancing tests (see Table A1 in the
Web Appendix). Treatment and control schools appear to be similar in most observed
dimensions. Some differences are observed (by day shift and sex), however, these differences
are not substantial in magnitude. Unfortunately, no ECE was available before treatment to
confirm balancing in the outcome variables, as 2015 was the first year in which ECE was

administered in schools at the secondary level.

Figure 2 presents kernel distributions for Mathematics and Reading Comprehension
standardized test scores in 2015, separately for treatment and control schools, Figure 3 presents
analogous information for 2016, including also scores from History, Geography, and
Economics. A clear pattern arises whereby improvements are observed in all areas and both
years in the regional sample. In contrast, no such improvements are observed in the
metropolitan sample. This graphical analysis strongly mirrors the parametric analysis

presented later in the paper.

18 Results correspond to the control group.
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6. Evaluation strategy

To empirically assess the magnitude of the impact of the ‘GYM package’, we apply the

following Intent-to-Treat (ITT) estimation model,
Yijs = a + BGYM; + us + &5 (1)

where Y5 is an outcome variable for pupil i, in school j and randomization strata s; GY'M; is a
variable that takes the value of 1 if j was assigned to treatment (i.e., to receive the ‘GYM
package’) status, 0 otherwise. Thus, the coefficient § provides an estimate of the intent-to-treat
treatment effect. We also include a full set of strata dummies, p, to account for the study
design. When drawing inference, here and onwards we correct standard errors for school-level

clustering. !

Under imperfect compliance, the ITT comparison underestimates the average treatment on the
treated (ATT). Using our monitoring data, we classify schools according to whether all GYM
sessions were implemented before the ECE— Treated; is a binary variable that takes the value
of 1 in that case and 0 otherwise. In Equation (2), we retrieve ATT estimates by instrumenting

Treated; with the original assignment status, GY' M;,
Yiis = a + BrareTreated; + us + &;js 2)

Given the random nature of the instrumental variable, with this specification, we can obtain the
ATT for the sub-sample of complying schools. There are many alternative definitions for
compliance in our study, ranging from whether schools received the parcel to whether objective
evidence for session implementation is available. We focus on the most demanding definition:
Treated; = 1 if ‘all sections from a certain grade in school j (7" and 8" grade, depending on
whether the focus in on medium-term or short-term estimates, respectively) provided

photographic evidence of implementation’.

19 Not only is it appropriate, with a random assignment at the school level, but in the knowledge
that errors are strongly correlated within schools, failure to account for this source of clustered
correlation could invalidate our inferencing tests. With 799 schools in our analysis sample, we
can be confident that cluster corrections will not suffer from finite sample biases.
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7. Results

Short-term impacts

Results from the impact of the intervention after two months of implementation are reported in
Table 4, for the full sample and the metropolitan and regional samples. In this and all other
tables from here onwards, test scores are standardized to the mean and standard deviation of
the control group. Results from ITT estimates (Equation (1)) are reported in Panel (A). Point
estimates suggest that the ‘GYM package’ had an ITT impact both on Mathematics and
Reading Comprehension, however only the former is significant at standard levels.
Specifically, students in schools assigned to receive the ‘GYM package’ increased their
average test score in Mathematics by 5% of a standard deviation (the point estimate for Reading
Comprehension is of a similar magnitude, 4%). Differences in the impact of the intervention
between the two geographical samples are striking. Students in the metropolitan sample appear
to have not benefited from the intervention with point estimates close to zero. In contrast,
benefits in the regional sample are substantial: students from schools assigned to receive the
‘GYM package’ in this sample increased their test scores in Mathematics and Reading

Comprehension by 13% and 9% of a standard deviation, respectively.

Under imperfect compliance, ITT estimates provide a lower bound of impact. LATE estimates
confirm this. We use ‘schools that provided picture-verification for all classes in eighth-grade’
as the LATE definition of treatment, and assignment status as the instrumental variable. These
results are reported in Panel B. In the full sample, the GYM intervention had an impact of 15%
in Mathematics test scores —the point estimate for Reading Comprehension was 11%, also
statistically insignificant. The impact observed in the full sample is driven by the impact of the
‘GYM package’ among complier schools in the regional sample, with improvements in these
subjects by 34% and 22% (respectively). In the Web Appendix, we replicate ITT and LATE
estimates using school-level aggregated outcome measures (see Table A2). This specification

provides equivalent findings, but with larger standardized impacts.

In Table 5, we report results transforming the test scores for Mathematics and Reading
Comprehension into binary variables according to whether students’ results are considered to
be at the ‘Before beginning’ level (the lowest level), ‘Beginning’, ‘In process’ or ‘Satisfactory’

level (the highest level), following the standards of the school curriculum in Peru. For
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Mathematics (Panel A), improvements are observed across the whole distribution of grades.
Specifically, we observe both reductions in the proportion of students in the lowest grade
category (‘Before beginning’) and improvements in the proportion in the ‘In process’ and
‘Satisfactory’ categories. As before, results are driven by the regional sample. Point estimates
obtained for the ‘Satisfactory’ category (ITT coefficients of 1 p.p. in the full sample and 2.3
p.p- in the regional sample) represent improvement by 17% and 38%, respectively. Similar
results are observed for Reading Comprehension (Panel B) but in this case, point estimates are

smaller and, in some cases, marginally insignificant.

Overall, our estimates show strong evidence of the substantial impact of the intervention in the
regional sample, but not in the metropolitan sample. It is difficult to single out a specific reason
that might drive these results. One possible explanation is that “; Expande tu Mente!” is more
likely to succeed among students with low-achievement—as evidence from other countries has
also shown. At the same time, schools in the metropolitan sample are larger and better
equipped. It is likely that that the GYM intervention might have been more salient in a regional
context, where teachers have fewer teaching tools at their disposal. Besides, the fact that the
average classroom size is lower in the regional sample might have contributed to the success
of the GYM sessions—everything else equal, a session that requires all students to read an

article is more likely to be effectively delivered in a smaller classroom.

Robustness checks and heterogeneous estimates

There might be concerns that remote schools in the treatment group were more likely not to
receive the ‘GYM package’, thereby potentially generating sample selectivity. To deal with
this, we report results excluding remote schools from the control group. We do this by
excluding schools from the control group located in areas the courier was not able to reach.
These results largely resemble those obtained from our main sample (see Table A3 in the Web
Appendix). Also, our core analysis results remain robust to controlling for school

characteristics that are different between schools assigned to treatment and control.?

20 Though the stratified randomization strategy was designed to minimize systematic
imbalances between the treated and control samples, this possibility could not be ruled out. A
key balancing test would have been to assess whether school attainment between treatment
and control schools differed before treatment. Unfortunately, no school assessment data were
available before 2015. Instead, we carried out a balancing test using administrative school-
level data obtained from the 2014 Annual School Census. Treatment and control schools do
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We also test for heterogeneous results by gender and ethnicity. Students in the full sample are
evenly distributed between males and females, and a minority (6%) has a language different
than Spanish as the native tongue (11% in the regional sample). Spanish native speakers have
substantially higher test scores than non-Spanish native speakers, whereas males have higher
scores in mathematics and females in reading comprehension—in all cases mirroring patterns
observed at the national level. In Table 6, we report estimates of the impact of the intervention
by gender and ethnicity (proxied by the native tongue). We found no evidence of differential
impacts between males and females, and, similarly, no evidence of differential impacts between
Spanish and non-Spanish native speakers at standard levels of significance. Looking at the
point estimates by the native tongue, point estimates are substantially larger for Spanish native
speakers in the regional sample. At face value, this result might come as a surprise since other
studies have found that growth mindset interventions tend to favor minorities that might be
afflicted by racial stereotypes. We speculate that one reason that might explain why the impact
of the intervention could be larger for Spanish native speakers is that a minimum level of
reading comprehension is required to read and understand the Grow Your Mind article that is

part of the intervention.

Medium-term impacts

Previous results reflect the short-term impact of the GYM intervention, measured
approximately two months after the GYM session took place. While the impact on that cohort
is only observed once, our design allows us to measure the impact 14 months after the
intervention, on those students who were in the seventh grade in 2015 and eighth grade in 2016.
These results are reported in Table 7. Point estimates for the full sample are like those observed
the previous year: the impact of the GYM intervention is persistent in the regional sample,

with ITT impacts by 10%, 12% and 10% of a standard deviation in Mathematics, Reading

not differ in most tested characteristics. Balancing tests failed in only two covariates: whether
the school segregated by gender; and, whether the school runs only morning shift or morning
and afternoon shifts. The imbalanced variables could be driven by outliers as they represent
very small distributions. For the robustness check we included the imbalanced school
characteristics as controls, finding virtually the same results. Results are available upon
request.
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Comprehension, and History, Economics, and Geography, respectively. Consistent with

previous findings, no impact is observed in the metropolitan sample.?!

Mechanisms

The administrative data available do not allow us to fully uncover the mechanisms through
which the intervention had an impact on students’ test scores, however, there is some
information available on the self-administered questionnaire that students assessed by
MINEDU have to answer. In Table 8 we provide evidence of the impact of the intervention on
educational expectations (in the short and medium term), as well as on students’ self-perception
of their own abilities in math and reading comprehension (in the short-term). In the short-term,
students in schools assigned to receive the ‘GYM package’ improved their expectation to attend
university by 1.1 p.p. Consistent with previous findings, the ITT impact on expectations is
virtually zero in the metropolitan sample, and approximately 1.8 p.p. in the regional sample.
Results are very similar in the medium-term estimates, albeit marginally insignificant. Finally,
our results do not suggest the intervention had an impact on students’ beliefs about their own
abilities in the short-term. It is possible that the intervention might have had an impact on this
domain in the medium-term, once students realized they had improved their performance on
both subjects—potentially thanks to an increased academic effort. Unfortunately, this
hypothesis cannot be tested because the scales used to measure these self-perceptions were

discontinued from the MINEDU questionnaire.

2 By 2016, the research team knew the intervention had had an impact in the regional sample
and not in the metropolitan sample. Because of this, we decided to randomly allocate half the
schools from the regional sample to receive the ‘GYM package’ so that they could repeat the
session at approximately the same month of the year. The instruments and protocols were
identical, and the same monitoring procedure was put in place. The only difference was that,
in this case, the letter to the head teacher and tutor teachers gave emphasis to the idea that the
‘GYM session’ should be repeated. Our analysis shows no additional impact from being
assigned to repeat the ‘GYM session’.
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8. Conclusions and further agenda

Peru is a middle-income country with high educational inequalities and where less than 2 out
of 10 students from the secondary-level achieve an academic performance consistent with their
school grade. We evaluated the impact of *; Expande tu Mente!’, a growth-mindset intervention,
on standardized test scores among secondary-level students from public, urban schools in Peru.
The study randomized the introduction of an in-class, 90-minute session delivered by school
teachers. Our analysis shows that even when compliance was not perfect, the benefits of the
intervention were relevant and long-lasting in the Peruvian context, especially in the regional
context. At a cost of less than $0.20 per pupil, this intervention holds the promise of a highly
cost-effective, scalable and replicable educational tool. At the same time, the fact that we were
able to detect gains in the regional sample but not in the metropolitan sample shows that the
way the tool is introduced (design of the intervention) and the context in which this occurs (i.e.,
school and teacher characteristics) both matter to understand potential gains. While the results
obtained in this study are encouraging, more still needs to be learned about specific ways
through which Grow Your Mind interventions can be successful in different contexts (e.g., in
metropolitan areas and rural areas in Peru; in other developing countries), for different students
(e.g., article versus video versus animated story version), and how this type of psychosocial
intervention can complement existing interventions. To the best of our knowledge, our study
is the first to successfully test the impact of growth-mindset psychosocial stimulation tools in

a developing country. Moreover, few have done so at the scale reported in this study.
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Figure 1: description of the ‘;Expande tu mente!’ theory of change
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Figure 2: kernel densities of test scores in 2015 (short-term effects)
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Figure 3: kernel densities of test scores in 2016 (medium-term effects)

Part 2.a. Mathematics

Metropolitan sample

Urban sample

iy <
ﬁ: -
o o™ 7
[e] o
O (]
(2] (2]
© °
N N
i<l oY1
© ©
2 2
g S
(7] (7]
e e
© ©
E EF -
o o4 —
T T T T T T T T T
-5 0 5 -4 -2 0 2 4 6
X X
— — — Control Asigned to GYI\4 | — — — Control Asigned to GYI\4
Part 2.b. Reading comprehension
Metropolitan sample Urban sample
’ N
~ A [
< <
3 8w
nen | w
@ k7]
2L 2
el °
[0} (0]
N N
2 2
s S |
gV g
(7] (7]
g g
£ £
o o
(] (]
(o)) (@]
c c
S T
@ - ©
O Q
4 o
o H o H
T T T T T T T T T T
-10 -5 0 5 -4 2 0 2 4 6
X X
— — — Control Asigned to GYI\4 | — — — Control Asigned to GYI\4

25



Part 2.c. History, Geography, and Economics
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Table 1:

Experimental design: number of schools assigned to treatment by sub-sample and

quartile
Metropolitan sample Regional sample Total
Quartile Quartile

1 2 3 4 Total 1 2 3 4 Total
Assignment:
Control 3 35 56 101 195 70 91 23 21 205 400
Treatment 3 36 56 101 196 70 91 23 20 204 400

0 0 0 0

Total 6 71 112 202 391 140 182 46 41 409 800

Table 2:

GYM package and GYM sessions: delivery and compliance rates

Full Metropolitan Regional
sample sample sample
Panel A: Assigned to treatment
Number of schools 400 196 204
Compliance among those schools assigned to treatment
(in %)
Administered at least 1| GYM session 60 56 65
Sent evidence of at least 1 GYM session 55 50 59
Sent evidence of all GYM sessions:
7th grade 43 36 49
8th grade 45 39 50
Panel B: Received GYM package
Assigned to treatment (in %) 85 79 91
Number of schools 340 154 186
Compliance among those schools that received GYM
package (in %)
Administered at least 1 GYM session 71 71 71
Sent evidence of at least 1 GYM session 64 64 65
Sent evidence of all GYM sessions:
7th grade 51 48 53
8th grade 53 50 54

27



Table 3:

School characteristics

School characteristics Total
Metropolitan ~ Urban
Total sample sample
Panel A: main characteristics
By day shift (%)
Morning 60% 38% 81%***
Afternoon 20% 30% 109%%**
Morning & Afternoon 20% 32% 9% **
By sex (%)
Males only 1% 1% 2%
Females only 2% 1% 3%
Mixed 96% 97% 96%
By bilingual status (%)
No bilingual school 3% 0% 6%0H**
Panel B: School size (second grade of secondary)
By number of classrooms (%)
1 classroom 35% 22% 47%***
2 classrooms 24% 23% 26%
3 classrooms 14% 20% 9%+ **
4 classrooms 9% 12% 6%*
5 classrooms 7% 9% 6%*
6 or more classrooms 10% 14% T%***
By number of students (%)
Less than 40 students 46% 29% 62%***
Between 41 and 80 students 15% 33% 18%%**
Between 81 and 120 students 12% 16% 8% H*
Between 121 y 160 students 8% 11% 5% H*
More than 160 students 9% 12% T%***
Average number of students per 23 24 2%
classroom
Panel C: Physical infrastructure
Science laboratory (%) 69% 73% 64%%**
Library (%) 75% 73% 77%
Access to computers (%) 97% 98% 95%%*
Access to electricity (%) 98% 99% 96%%**
Access to water (%) 91% 91% 91%
Access to sewage (%) 85% 91% 80%***
Panel D: Access to social programs in the district
" [?Iil]?rh Ocs;lg)}:[);onal transfer program 28% 0% 5604%
District located in VRAEM area (%) 4% 0% T **
Number of schools 799 391 408

Panel E: Performance in ECE (student level, results from control

group)*
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Grade attainment in Mathematics
Prior to beginning level
Beginning level
In process level
Satisfactory

Number of students

Grade attainment in Reading
comprehension
Before beginning level
Beginning level
In process level
Satisfactory

Number of students

37.8%
44.4%
11.8%
6.1%

27,476

21.2%
45.3%
23.0%
10.5%

27,474

35.0%
46.0%
12.6%
6.3%

16,491

16.9%
45.3%
25.7%
12.1%

16,487

41.8%***

41.2%%**

10.6%***
5.7%

10,985

27.7%***
45.2%
18.9%%**
8.1 **

10,987

Note: In the third column, we report results from t-tests to calculate differences between the
metropolitan and regional samples (*** p<0.01, ** p<0.05, * p<0.1). In Panel E, grade
attainments are calculated using the information at the student level and correspond to the

control group.
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Table 4:
Short-term impact of the GYM package in test scores

Dep. variable: Dep. variable:

Mathematics Reading .
comprehension
test score
test score
@ an
Panel A: ITT estimates
Full sample Std. Coef. 0.054* 0.040
Std.
Error (0.030) (0.028)
n [54,510] [54,526]
Metropolitan sample Std. Coef. 0.001 0.008
Std.
Error (0.035) (0.036)
n [32,810] [32,826]
Regional sample Std. Coef. 0.135%** 0.088*
Std.
Error (0.051) (0.045)
n [21,700] [21,700]
Panel B: LATE
estimates
Total Std. Coef. 0.153* 0.112
Std.
Error (0.086) (0.081)
n [54,510] [54,526]
Metropolitan sample Std. Coef. 0.003 0.024
Std.
Error (0.107) (0.109)
n [32,810] [32,826]
Regional sample Std. Coef. 0.345%* 0.225%*
Std.
Error (0.140) (0.122)
N [21,700] [21,700]

Note: Each coefficient comes from a different model specification (*** p<0.01, ** p<0.05, *
p<0.1). All specifications control for strata dummies and have standard errors clustered at the
school level. In Panel A (intent-to-treat estimates), the coefficient is associated with a binary
variable that takes the value of 1 if the school was assigned to receive a GYM package, 0
otherwise. In Panel B (LATE estimates), the coefficient is associated with a binary variable
that takes the value of 1 if the school complied with the GYM intervention, 0 otherwise.
Compliance is instrumentalized by a school assignment to the GYM package (ivreg2 command
in STATA is used).
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Table 5:

Short-term impact of the GYM package in different segcments of the test scores distribution

(U] an {11 awv
Dep. Variable: Prob(Before Dep. Variable: Dep. Variable: Prob(In Dep. Variable:
beginning=1) Prob(Beginning=1) process=1) Prob(Satisfactory=1)
n Mean ITT LATE Mean ITT LATE Mean ITT LATE Mean ITT LATE
(a) (b) (a) (b) (a) (b) (a) (b)
Panel A: Dependent variable: Mathematics test score
Full sample 54,510 38% -0.020* -0.056* 44% 0.000 0.001 12%  0.009* 0.027* 6% 0.010%* 0.028*
(0.010) (0.030) (0.006)  (0.016) (0.005) (0.014) (0.006)  (0.016)
Metropolitan sample 32,810 35% 0.001 0.003 46%  -0.004 -0.012 13% 0.001 0.004 6% 0.001 0.004
(0.013) (0.038) (0.007)  (0.020) (0.006)  (0.018) (0.007)  (0.020)
Regional sample 21,700 42% -0.052%** (), ]32%** 42% 0.007 0.017 11% 0.022*** (.056** 6%  0.023** (.059**
(0.018) (0.049) (0.010)  (0.026) (0.008)  (0.023) (0.009)  (0.025)
Panel B: Dependent variable: Reading comprehension test score
Full sample 54,526 21% -0.010 -0.027 45%  -0.006 -0.016 23% 0.006 0.018 11% 0.009 0.025
(0.008) (0.022) (0.007)  (0.020) (0.006)  (0.017) (0.007)  (0.020)
Metropolitan sample 32,826 17% -0.000 -0.001 45%  -0.001 -0.004 26% -0.002 -0.005 12% 0.004 0.011
(0.008) (0.026) (0.009)  (0.028) (0.007)  (0.023) (0.009)  (0.030)
Regional sample 21,700 28% -0.023 -0.061 45%  -0.012 -0.030 19%  0.019* 0.048* 8% 0.017* 0.043*
(0.015) (0.039) (0.011)  (0.029) (0.010)  (0.027) (0.010)  (0.026)

Note: Each coefficient comes from a different model specification (*** p<0.01, ** p<0.05, * p<0.1). All specifications control for strata dummies and have
standard errors clustered at the school level. The four dependent variables in blocks (I), (II), (IIT) and (IV) are binary variables that take the value of 1 if a
student’s test scores are classified as “Before beginning”, “Beginning”, ”In process”, and “Satisfactory”, respectively (0 otherwise). In (a), the coefficient
corresponds to an (independent) binary variable that takes the value of 1 if the school was assigned to receive a GYM package, 0 otherwise. In column (b), the
coefficient is associated with a binary variable that takes the value of 1 if the school complied with the GYM intervention, 0 otherwise. Compliance is

instrumentalized by a school assignment to the GYM package (ivreg2 command in STATA is used).
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Table 6:
Short-term heterogeneous effects of the GYM package (ITT estimates): by gender and ethnicity

D D
Female Male F-test Non-Spanish Spanish F-test
n (a) (b) (p-value) n (a) (b) (p-value)

Panel A: Dependent variable: Mathematics test score

Full sample 54,382 0.044 0.067** (0.501) 52,713 0.040 0.056% (0.421)
(0.039) (0.030) (0.050) (0.030)

Metropolitan sample 32,726  -0.003 0.010 (0.764) 31,404 -0.033 0.001 (0.599)
(0.049) (0.035) (0.068) (0.036)

Regional sample 21,656  0.117* 0.153***  (0.436) 21,309 0.038 0.144***  (0.134)
(0.061) (0.053) (0.066) (0.053)

Panel B: Dependent variable: Reading comprehension test score

Full sample 54,397 0.043 0.038 (0.861) 52731 -0.007 0.042 (0.303)
(0.034) (0.029) (0.046) (0.029)

Metropolitan sample 32,742 0.009 0.008 (0.982) 31422 0.005 0.007 (0.966)
(0.043) (0.037) (0.071) (0.036)

Regional sample 21,655  0.094* 0.084* (0.803) 21309 -0.009 0.098**  (0.110)
(0.054) (0.047) (0.067) (0.047)

Note: In each row, paired coefficients (Female/Male in block (I); Non-Spanish/Spanish in block (II)) come from the same model specification
(*** p<0.01, ** p<0.05, * p<0.1). Estimates are obtained from intent-to-treat models. In block (I), the assignment variable (1 if the school was
assigned to receive a GYM package, 0 otherwise), is interacted with a Male dummy, and the model controls for a Male dummy. In block (II), the
assignment variable is interacted with a Spanish dummy, and the model controls for a Spanish dummy. All specifications control for strata dummies
and have standard errors clustered at the school level. In each case, the F-test corresponds to the null hypothesis that the coefficient is the same for
each sub-group.
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Table 7:
Medium-term impact of the GYM package

Dep. variable:

Dep. variable: Dep. val:iable: History,
Mathematics Reading . geography,
test score comprehension and .
test score economics
test score
Q) dan d11)
Panel A: ITT estimates
Full sample Std. Coef. 0.038 0.044 0.036
Std. Error (0.029) (0.029) (0.025)
n [54,933] [54,980] [53,678]
Metropolitan sample Std. Coef. 0.001 -0.003 -0.005
Std. Error (0.033) (0.035) (0.029)
n [34,019] [34,066] [32,968]
Regional sample Std. Coef. 0.099* 0.122%* 0.103**
Std. Error (0.052) (0.050) (0.043)
n [20,914] [20,914] [20,710]
Panel B: LATE estimates
Total Std. Coef. 0.111 0.128 0.104
Std. Error (0.083) (0.086) (0.072)
n [54,933] [54,980] [53,678]
Metropolitan sample Std. Coef. 0.005 -0.008 -0.017
Std. Error (0.103) (0.110) (0.092)
n [34,019] [34,066] [32,968]
Regional sample Std. Coef. 0.254* 0.312%* 0.264**
Std. Error (0.138) (0.136) (0.116)
n [20,914] [20,914] [20,710]

Note: Each coefficient comes from a different model specification (*** p<0.01, ** p<0.05, *
p<0.1). All specifications control for strata dummies and have standard errors clustered at the
school level. In Panel A (intent-to-treat estimates), the coefficient is associated with a binary
variable that takes the value of 1 if the school was assigned to receive a GYM package the year

before (0 otherwise). In Panel B (LATE estimates), the coefficient is associated with a binary

variable that takes the value of 1 if the school complied with the GYM intervention the year
before (0 otherwise). Compliance is instrumentalized by a school assignment to the GYM

package (ivreg2 command in STATA is used).
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Table 8:

Impact of the GYM package on educational expectations and self-perceptions

Dep. variable:
expectation for

Dep. variable:
expectation for
university education

(short-term estimate) (medium-term

university education

Dep. variable:
Standardized
student’s self-
perception of
own capacity in

Dep. variable:
Standardized
student’s self-
perception of
own capacity in

reading
estimate) math (short- comprehension
term estimate) (short-term
estimate)
Mean Coef. Mean Coef. Coef. Coef.
() dn 1D av)
Panel A: ITT estimates
Full sample 80% 0.011* 78% 0.010 -0.002 -0.008
(0.006) (0.006) (0.016) (0.017)
[51,896] [53,539] [48,890] [48,914]
Metropolitan 81% 0007 79%  0.006 10.007 0.022
sample
(0.007) (0.007) (0.020) (0.022)
[30,899] [32,938] [29,192] [29,151]
Regional sample 80% 0.018* 78% 0.016 0.004 0.012
(0.011) (0.011) (0.027) (0.028)
[20,997] [20,601] [19,698] [19,763]
Panel A: LATE estimates
Full sample 80% 0.032* 78% 0.028 -0.007 -0.024
(0.018) (0.018) (0.045) (0.048)
[51,896] [53,539] [48,890] [48,914]
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Metropolitan

81% 0.021 79% 0.019 -0.021 -0.067
sample
(0.023) (0.023) (0.061) (0.065)
[30,899] [32,938] [29,192] [29,151]
Regional sample 80% 0.046 78% 0.042 0.011 0.030
(0.029) (0.029) (0.068) (0.072)
[20,997] [20,601] [19,698] [19,763]

Note: Each coefficient comes from a different model specification (*** p<0.01, ** p<0.05, * p<0.1). All specifications control for strata dummies
and have standard errors clustered at the school level. In Panel A (intent-to-treat estimates), the coefficient is associated with a binary variable that
takes the value of 1 if the school was assigned to receive a GYM package, 0 otherwise. In Panel B (LATE estimates), the coefficient is associated
with a binary variable that takes the value of 1 if the school complied with the GYM intervention, 0 otherwise. Compliance is instrumentalized by
a school assignment to the GYM package (ivreg2 command in STATA is used). For short-term estimates, assignment/compliance and outcomes
are measured the same calendar year (2015); for medium-term estimates, outcomes are measured the next calendar year (2016).
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Annex 1

‘Grow Your Mind!’ article

éSabias que puedes hacer crecer tu inteligencia?

Nuevos estudlos demuestran que el cerebro se desarrolla como un masculo

Mucha gente plensa en el cerebro como algo misterioso. No saben mucho sobre la inteligencia ni sobre
cmofunciona, Creen que [as personas nacen con una inteligencia alta, reqular o baja y que asl s2 queda

rén &l resto desuvida.

Per las nuevas investigaciones demuestran que el carebio funciona mas bien como un misculo:
camnbia y se hace mds fuerte cuanto ms lo usas. Los dentificos han sido capaces de demostiar exacts-
mente cimo es que el carebro crecey se fortalecs cuands aprendss.

3510 vt ks
Toda &l mundo sabe que, cuando levantas pesas,

los midsculos se agrandan y s vuelven mas fuer-
tes, Una persona que lvanta 10 kilos cuando
comienza a entrenarse, pueds aumentar su fuerza
o suficients camo para levantar 50 kilos despuds
de entrenar durante un tiempo larga. Y cuando
deja de fercitarss, sus musculos se encogeny s
vuehven débiles. Por esa la gente dice " lo usas
Io plerdes”

Pero lo que la mayoria de gente no sabe es que
cuando uno efercita el cerebro y aprende cosas
nuevas, partes de tu cerebro cambian y se agran-
dan, igual que los misculos cuando se ejercitan.

Una seccién dala corteza corsbral  gememses

Fuerite: Mindzct Warks Inc y elaborachin propia

Dentro de la corteza cerebral hay miles de
millones de pequenias células nerviosas llama-
das neuronas. Estas células nerviosas tienen
ramificaciones que las conectan con otras célu-
las, formando una complicada red. La comuni-
aci6n entre estas células del cerebro es lo que
nos permite pensary solucionar problemas.

rre—y

Dy ——
Unatpicacobi maraees

Cuando aprendes cosas nuavss, estas paquerias
conexiones en f cerebro se multiplican ¥ e
hacen mds fuertes. Mientras mis esfuerms
mente para aprender, mds aecen tus clulas
corebrales. Luego, las toss que en algdn
momento persabas que emn muy difidles o
incluso imposibles de hacer (como heblar ctro
idioma o hacer dlgebr) se vuehen sendilas E1
Itzdo & uncerebro méshi inteli

Tu cerebro es como un misculg
eferchalo y se hace mds fuere,

Créeme, lodigo por propia
experiencia.

(o

Ejercita tu Mente — Mejora Tu Inteligencia

{CON PRACTICA Y ESFUERZO,
TU PUEDES!

mindset
Works”
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£C6mo sabemos que e cerebro puede
hacerse mds fuerta?

Los cientificos empezaron a pensar que el cere-
bro humano podia desarollarse y cambiar
cuando estudiaron & cerebro animal. Encontra-
ron que los animales que vivian en un entormo
mds estimulants, con otros animales y juguetes
con los que jugar, eran distintos a los animales
que vivian solos en sus jaulas.

Mientras que los animales que vivan aislados
sl comian y dormian todo el tiempo, los que
vivian con Juguetes y acompafiados estaban
siempre més activos: pasaban un buen tiempo
averiguando cémo usar los juguetes y céma
llevarse bien con el resto de animales.

Efecto da un ambionta anriquacida

Nordos s o o caun
sl ML
¥ con juguatue
P ——

Los estudios demuestran que estos animaks
terminan desarrollands ms conexiones entre las

El crecimiento del cerebro de los nifios

Otra cosa que hizo pensar a los cientificos sobre
el desarmilay los cambios del cerebro fueron los
bebés. Tado el mundo sabe que los beb<s nacen
sin poder hablar o entender el lenguaje. Sin
embarga, de algdn moda casi todos los bebds
aprenden a hablar el idioma de sus padres.
{Cémo lalagran?

Desda el primer dia en que nacen, los bebés ayen
a las personas  su alnededor hablando, toda el
dia, todos kos dias. Ante esto, los bebés tienen
que intertar darke sentido a todos estos sonidos
extrarios y entender qué significan. Al escuchar
con atencién, es como si los bebds estuviesen
ejerditando su cersbro.

La clave para hacer crecer el cerebro:
iPractica!

Una vez que los nifios aprenden un lenguaje, no
Io alvidan. El cerebra de los nifios ha cambiada,
se han vuetto mds inteligents.

La clave para hacer crecer el cerebro es la practi-
. Esto sucede porgue ejercitar muchas veces
algo nuevo da lugar a cambios permanentes en
el cerebio, Las eéfulas del cerebra de los bebés se
vuelven més grandes y desarrollan nuavas cone-
xiones entre ellas. Estas nuevas y mas fuertes
conexiones hacen que el cerebro del nifio sea
mucho mds fuerte e inteligente. lgual que mis-
alos de

cerebro, Y ademds, | -
iones efan més grandesy mds fuertes. De hecho,
el cerebro de los animales estimulados resutta ser
un 109 mids pasado que el de los animales qua
vivian solos y sin juguetes. Finalmente, estos
animales resultaron ser ‘s intaligentes; pues
eran mejores resclviendo problemas nuevos.

Practicndo
puedeshacertu
cerebro mds fuerte

& inteligente

pesas sean mds fuertes. Ademds, mientras més
sas se aprenden, més Ficil resulta aprender
sas nuevas, porque los ‘misculos” del cersbro
se han fortalecido.

il también puedes hacer crecer tu cerebrol Es
casi sequro que la primera vez que fe montaste
n una bid, o que intentaste jugar al bisquet o
montar una patineta, nolo hicist nada bien. Para
mejorar en estos deportes uno debe practicar, y
con el tizmpo uno pueds llagar a ser buene. Tu
cerebro puede ser ‘stleta’ en cualquier ‘deporte

Fuerte: Mindset Works Inc y elaboracion propla

mental’'que

‘Grow Your Mind!” poster

Recuerda

SLa practica
hace al maestro”
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