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Resumo

Esta tese investiga aspectos da formacao e destrui¢ao de capital humano em paises em desenvolvi-
mento, a partir de evidéncias do Brasil. O Capitulo 1 avalia os efeitos de um programa educacional
que combina educacao financeira e metodologias de aprendizagem ativa no ensino de matematica,
com base em um experimento randomizado em escolas publicas. Os resultados indicam melhorias
no interesse por matematica, no desempenho académico e na alfabetizacao financeira, com efeitos
mais pronunciados entre estudantes de contextos socioeconomicos mais vulneraveis, além de ganhos
de curto prazo em crencas e atitudes relacionadas ao aprendizado. O Capitulo 2 examina o impacto
da formacao de professores em metodologias de aprendizagem ativa sobre crencas, expectativas e
habilidades socioemocionais docentes. Utilizando dados experimentais, o capitulo mostra que o trei-
namento metodolégico, especialmente quando combinado com contetdo técnico, afeta expectativas
em relacao ao desempenho dos alunos e a conscientizacao sobre praticas instrucionais, com efei-
tos heterogéneos sobre medidas socioemocionais no curto prazo. O Capitulo 3 investiga os efeitos
das invasoes de terras indigenas sobre a saude indigena na Amazonia brasileira, combinando dados
originais sobre conflitos territoriais com registros administrativos de saide. A andlise nao encontra
efeitos sistematicos de curto prazo sobre hospitalizacoes ou mortalidade, mas documenta padroes de
médio e longo prazo compativeis com mudangas na incidéncia de doencas e na gravidade dos desfe-
chos de satide. Em conjunto, os capitulos contribuem para a compreensao dos mecanismos por meio
dos quais politicas publicas, praticas educacionais e choques institucionais moldam a acumulacao de
capital humano em contextos de desenvolvimento, destacando a natureza dinamica e heterogénea

desses efeitos.

Palavras-chave: Capital Humano; Crencas e Expectativas; Intervencoes Educacionais; Conflito e
Capacidade Estatal.






Abstract

This thesis investigates aspects of the formation and destruction of human capital in develop-
ing countries, drawing on evidence from Brazil. Chapter 1 evaluates the effects of an educational
program that combines financial education and active learning methodologies in mathematics in-
struction, based on a randomized experiment conducted in public schools. The results indicate
improvements in students’ interest in mathematics, academic performance, and financial literacy,
with more pronounced effects among students from socioeconomically disadvantaged backgrounds,
as well as short-run gains in beliefs and attitudes related to learning. Chapter 2 examines the im-
pact of teacher training in active learning methodologies on teachers’ beliefs, expectations, and
socio-emotional skills. Using experimental data, the chapter shows that methodological training,
particularly when combined with technical content, affects teachers’ expectations regarding stu-
dent performance and their awareness of recommended instructional practices, with heterogeneous
short-run effects on socio-emotional measures. Chapter 3 investigates the effects of indigenous land
invasions on indigenous health outcomes in the Brazilian Amazon, combining original data on ter-
ritorial conflicts with administrative health records. The analysis finds no systematic short-run
effects on hospitalizations or mortality, but documents medium- and long-run patterns consistent
with changes in disease incidence and the severity of health outcomes. Taken together, the chap-
ters contribute to the understanding of the mechanisms through which public policies, educational
practices, and institutional shocks shape human capital accumulation in developing contexts, high-

lighting the dynamic and heterogeneous nature of these effects.

Keywords: Human Capital; Beliefs and Expectations; Educational Interventions; Conflict and
State Capacity.
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1 How to Improve Student Motivation and Math
Achievement? Experimental Evidence from Bra
ZIl

1.1 Introduction

Pro ciency in mathematics is a critical component of human capital accumulation, instrumental in
enhancing analytical thinking, problem-solving capabilities, and decision-making skills - attributes
that are known determinants of labor market outcomes (HECKMAN; STIXRUD; URZUA, 2006).
Despite its importance, numerous countries, particularly in low- and middle-income regions, face
persistent challenges in elevating math attainment levels. This trend is evident in various inter-
national evaluative surveys, such as the Programme for International Student Assessment (PISA),
which consistently highlights disparities in math attainment levels across educational systems (see
Figure 1).

Several factors may contribute to these persistent low attainment levels in mathematics,
especially in developing countries. First, learning de ciencies and high retention rates indicate that
students often lack foundational skills and are repeatedly held back in their educational progression,
which can severely disrupt learning continuity (JACOB; LEFGREN, 2009; MANACORDA, 2012;
SCHWERDT; WEST, 2013) and the resulting in-depth mathematical learning. Second, the percei-
ved low returns to education in some regions deter investments in learning, as students and families
may not see clear, direct bene ts from educational attainment in terms of improved job prospects
or earnings (HANUSHEK; WOESSMANN, 2012; DINKELMAN; A, 2014; ACOSTA et al., 2019).
Finally, students often report a lack of meaning and interesttoward math studies. Without seeing
the practical applications of mathematics in everyday life or future careers, students may lack the
intrinsic motivation and engagement needed to succeed in this subject.

The role of motivation in enhancing academic performance in core subjects is well-documented
(HOWARD et al., 2021; HASTINGS; NEILSON; ZIMMERMAN, 2012). Intrinsic motivation enhan-
ces cognitive engagement and persistence, which are crucial for learning. In mathematics, a subject

1For the purposes of this study, the concepts of "interest"and "meaning"in academic studies will be collectively re-
ferred to as "intrinsic motivation"or simply "motivation"henceforth. This aggregation acknowledges the intertwined
nature of these factors, much like how diverse economic elements interact in learning models (see, for instance,
Hastings, Neilson e Zimmerman (2012)). In this sense, motivation, as de ned here, also captures the essence of
what drives student engagement and perseverance in learning environments. Therefore, the terms "motivation"and
"interest"will be used interchangeably throughout this paper.
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Figura 1 { Average performance of 15-year-olds in mathematics, 2022 (OECD, 2023)

Note: The Programme for International Student Assessment (PISA), administered by the OECD, o ers a com-
prehensive and rigorous international evaluation of the skills and knowledge of 15-year-old students worldwide. The
assessment encompasses key areas including mathematics, science, and reading. Originally, the OECD set the average
PISA score across all subjects and participating countries at 500, with a standard deviation of 100. Scores in later
cycles were calibrated to remain comparable to this baseline.

often perceived as too abstract, applying principles to everyday experiences like nancial decisi-
ons can make learning more tangible. Examples include using ratios for budgeting, percentages for
calculating compound interest, and probability to assess risk, helping students understand math's
practical applications. Thus, integrating nancial education into math classes may bridge theory and
practice, potentially enhancing student engagement. Recognizing this, various countries throughout
the world have engaged in national strategies of nancial education not only to enhance nancial
knowledge but also to make math content more relevant to the daily lives of students (OECD/INFE,
2015). Although extensive research exists on the e ects of nancial education on nancial outcomes
(see Kaiser e Lusardi (2024) and Kaiser et al. (2022) for a review), limited attention has been given
to its potential to enhance student motivation and improve mathematics achievement.

This paper addresses this gap by analyzing a randomized control trial (RCT) involving
190 schools and over 15,000 students in Brazil, assessing the impacts of a program that integrates
nancial education into the mathematics curriculum while leveraging active learning methodologies
as the pedagogical approach. The study evaluates the program's e ects on students' academic
attainment, interest in mathematics, and socio-emotional skills. Notably, this is one of the rst
studies to rigorously explore the broader educational impacts of nancial education beyond the
narrow focus on nancial literacy (see also Piza, Furtado e Amorim (2023)).
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The primary goal of the "Learning to Deal with Money"program, developed by the BEI
Institute, was to enhance students' mathematical engagement and pro ciency. To achieve this, the
program adopted an applied approach to mathematics instruction, where nancial education served
as the practical context through which mathematical concepts were explored, with active learning
methodologies central to the program's design. It ran for two calendar years (beginning in 2021 and
ending in 2022), being administered for six months each year and integrating regular mathematics
classes of 9th- and 10th-grade students. The intervention aimed at both teachers and students.
First, it provided teachers with pedagogical training in active learning methodologies (speci cally,
Project-Based Learning or simply PBL methodology). Teachers also received a pedagogical guide
to support the e ective translation of mathematical concepts into classroom instruction. Second,
students were provided with a textbook that introduced basic nancial education concepts as an
application of math content. Throughout the course, teachers were instructed to implement the
activities using the PBL methodology.

We collected data in schools across four survey rounds, including a baseline, a midline collec-
tion, and two follow-up collections - one by the end of 2021 and another one by the end of 2022. In
addition to these surveys, we designed and administered nancial literacy and applied math tests at
baseline and during the follow-up periods. Moreover, we use administrative data from the partnered
State Secretary of Education to gather information on students' regular academic performance and
math pro ciency, as measured by the state standardized exam.

Our empirical analysis reveals a rich set of ndings. First, the program demonstrates posi-
tive and sustained e ects on nancial literacy, as evidenced by performance on a standardized test
administered to all schools included in the study's sample (i.e. encompassing both treatment and
control groups). The students in the intervention schools outperformed their peers in the control
groups by more than 0.13 standard deviations (SD) in the rst year, a substantial e ect comparable
in magnitude to the average e ects seen in other educational domains, such as reading (KAISER;
MENKHOFF, 2020). Although this impact somewhat diminished over time, it remained statisti-
cally signi cant at 0.09 SD one year later. Importantly, our ndings indicate that poorer students
bene ted the most from the intervention. At the end of the rst round of intervention, the pro-
gram was associated with positive and heterogeneous impacts on students of poorer socioeconomic
backgrounds. One year later, the e ect on the performance of these students reached a statistically
signi cant 0.17 SD, well above the estimated average e ect.

When analyzing the program's impact on math pro ciency, as measured by the state's stan-
dardized exam, we initially observe a small positive e ect that is not statistically signi cant. Howe-
ver, a deeper exploration of the exam's microdata reveals that the program signi cantly improves
students' performance in the speci c math skills it targets. These gains, however, appear diluted
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when assessed within the broader context of overall math pro ciency as captured by the exam. On
the other hand, the news are encouraging for students from poorer socioeconomic backgrounds. For
these students, we observe a signi cant improvement of 0.15 SD in the overall math pro ciency by
the end of the rst round of the intervention. Additionally, one year later, after two implementation
rounds, there was a notable increase of 0.13 SD in their math grades on school report cards.

An additional set of results helps us to interpret the potential mechanisms behind these
e ects. Speci cally, we nd that the program's e ects on academic performance are accompanied
by increased student motivation toward math. Treated students increasingly recognize the value
of mathematics in practical aspects, such as assisting their famifes result that aligns with the
applied approach of the ALD program. Over time, these students start to see mathematics as crucial
to achieving their life dreams. A year after the intervention, this belief strengthened, particularly
among students from poorer socioeconomic backgrounds, who increasingly view mathematics as
one of the most important subjects in their education. Moreover, after two rounds of program
implementation, students from more vulnerable backgrounds show a heightened overall interest in
mathematics, as measured by our index of interest in the subject.

Regarding socio-emotional skills, we observe an initial negative impact on students' growth
mindset by the end of the rst year, an e ect that faded in the subsequent period. We interpret this
as an initial response to the introduction of additional content and methodologies into the math
curriculum during a sensitive timing of school reopenings at the end of the most severe period of
the COVID-19 pandemié. The initially perceived complexity of the content may have led already
stressed and anxious students to doubt their abilities to grasp nancial concepts, unintentionally
reinforcing a xed mindset. However, this e ect disappeared at the end of the second year of
intervention, arguably because students became more familiar with the subject matter over time.
We also found that treated students improved their decision-making abilities, a crucial soft skill
often linked in the literature to readiness for entering the labor market. Extending the analysis for
heterogeneous e ects on vulnerable students, we nd that those enrolled in the program presented
an improved internal locus of control at the end of the rst round of intervention. This nding
aligns with their improved academic performance and student intrinsic motivation at the end of

2This is measured through survey questions using a Likert scale to assess students' agreement with statements about
the importance of mathematics in their lives. For example, students were asked to rate their agreement with the
statement, "What | learn in Mathematics at school is important for me to help my family”, among others. These
responses are summarized into composite factors that capture these dimensions. See Section 3.3 for more details.
3Crispim et al. (2022) show that the COVID-19 pandemic signi cantly impacted students' socioemotional skills in
the country. The rise in stress and anxiety was due to prolonged isolation and disruptions in regular educational
routines, negatively a ecting their emotional well-being. Students noted substantial decreases in their ability to
plan, organize and achieve goals. Furthermore, as schools reopened in 2021, issues such as concentration di culties
and struggles with anxiety and insecurity became increasingly evident. This period of enhanced vulnerability likely
shaped their responses to the new challenges presented in their education.
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the second year, along with the heterogeneous impacts found on soft skills relevant to labor market
readiness, notably the ability to solve problems and tolerance to frustration.

We do not nd evidence of impacts on self-reported nancial behaviors or attitudes, captured
by a nancial autonomy index developed by Bruhn et al. (2016). Although this is in line with the
literature, which indicates that behavioral e ects are often limited in the short term (BRUHN
et al.,, 2016; BRUHN et al., 2022; KAISER et al., 2022), we cannot rule out the possibility that
this nding may be in uenced by measurement errors, particularly those arising from experimenter
demand-e ects (EDESs) associated with relying on self-reported behaviors.

All in all, our ndings highlight the program's ability to enhance students' intrinsic mo-
tivation toward math studies and strengthen their internal locus of control. These improvements
contribute to gains in academic performance and the development of soft skills that are valuable in
the labor market. The e ects are particularly pronounced among students from lower socioeconomic
backgrounds, who often face greater initial challenges in these areas.

However, it is important to acknowledge one of the study's main caveats: the experimental
design does not allow us to isolate whether the observed impact stems from the applied math curri-
culum, the use of active learning methodologies, or the interplay between the di erent intervention
arms. Nonetheless, the results underscore an important insight | educational policies can bene t
from more applied approaches to traditional content.

That being said, our paper makes three major contributions to the literature. First, in light of
the consistently low performance of students in low- and middle-income countries and the general
lack of school appeal, our paper presents evidence that incorporating applied content into core
subjects can increase student motivation and educational achievement. Second, given the somewhat
mixed literature on Project-Based Learning e ectivenesswe provide suggestive evidence that active
learning methodologies may reach their full potential when combined with an applied curriculum
and teacher training. Third, it contributes to the literature on nancial education programs by
providing a more comprehensive evaluation of the educational impacts of incorporating nancial
education into the school curriculum for upper-secondary students. As depicted in the next section,
much of the literature on nancial education concentrates on the e ects on nancial literacy and
behaviors, as shown in the thorough reviews by Kaiser e Lusardi (2024) and Kaiser et al. (2022).
Although recent studies like those by Alan e Ertac (2018) and Luhrmann, Serra-Garcia e Winter
(2018) have begun to clarify the impacts on selected socioemotional dimensions, their scope tends
to be narrowly focused on a relatively con ned set of dimensions. Our research, however, examines
a more exhaustive set of skills. This provides a richer analysis of the interplay between these e ects,
academic outcomes, and students' intrinsic motivation.

4See Section 3.2 for details.
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The paper proceeds as follows. Section 2 presents the related literature, the Brazilian edu-
cational context, and the program's features. Section 3 explores the experimental design, covering
the study's timeline, sampling and randomization procedures, and its empirical strategy. Section 4
describes the survey instruments and administrative data used and provides insight into baseline
statistics, as well as take-up and attrition rates. Section 5 presents the main ndings of the study.
Finally, Section 6 o ers conclusions and discusses the implications of the results.

1.2 Background

1.2.1 Financial education literature

In the past decades, several countries around the world have developed and implemented national
nancial education strategies (OECD/INFE, 2015; OECD, 2023a), a movement that gained momen-
tum following the 2008 nancial crisis. Since adult participation in nancial education workshops

is typically low (BRUHN; IBARRA; MCKENZIE, 2014), there has been a strategic shift toward
focusing on younger demographics. The rationale for adopting a school-based approach is compel-
ling, with advocates emphasizing that such programs harness the learning capacities of students and
instill good nancial behaviors and habits at an early stage, as argued by Lusardi, Mitchell e Curto
(2010), Bruhn et al. (2016), Brown et al. (2016), and Frisancho (2023). These early-formed nancial
attitudes and habits can prove advantageous, contributing positively to educational attainment and
employment prospects in adulthood (BRUHN et al., 2022).

Additionally, recent studies suggest that these programs have the potential to foster pati-
ence and the ability to delay grati cation (ALAN; ERTAC, 2018; LUHRMANN; SERRA-GARCIA,;
WINTER, 2018), traits identi ed as important determinants of academic and socioeconomic outco-
mes (MISCHEL; SHODA; RODRIGUEZ, 1989; DUCKWORTH; SELIGMAN, 2005; SUTTER et
al., 2013). In contrast, there are concerns that the inclusion of new content in students' curriculum
could harm their academic performance in core subjects or that the focus on nancial topics might
encourage them to value work over studies, even leading to school dropout.

Bjorvatn et al. (2020), in fact, nd negative treatment e ects of a youth entrepreneurship
program in Tanzania on student achievement and retention. Bruhn et al. (2016) and Frisancho
(2020), assessing the impacts of school-based nancial education programs in Brazil and Peru, res-
pectively, nd that treated students are indeed more likely to work, but this does not seem to a ect
their academic performance. While the literature on the impacts of these programs on nancial
knowledge and behavior has grown at a surprising pace in recent years (KAISER; MENKHOFF,
2020), the exploration of the e ects of school-based nancial education on relevant academic di-
mensions such as socio-emotional skills, linked math-skills attainment, and student motivation and
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interest in related subjects is still sparse. This highlights the need for further research in the area,
especially considering the low math attainment and interest in middle and low-income countries
and the advance of a policy agenda for nancial education for youth.

More closely related to our study in context and curriculum, the aforementioned studies from
Bruhn et al. (2016) and Frisancho (2020) look at students' graduation and passing rates and their
school transcript grades. However, these studies focus on evaluating potential substitution e ects
and do not delve into broad educational impacts and mechanisms behind incorporating nancial
education into the school curriculum. A notable exception is Piza, Furtado e Amorim (2023). In their
work, the authors evaluate a program with a multi-disciplinary approach to nancial education that
was implemented in 101 schools in the municipalities of Joinville and Manaus, Brazil, and did not
nd impacts on students' school achievements in both the short and longer terms. Di erently from
their work, this paper analyzes the impacts of a comprehensive program that focuses on applied
math classes leveraging teacher training on active learning methodologies.

It is worth mentioning that just a few papers have investigated the impacts of nancial
education for youth on socio-emotional skills. Those who investigated focused mainly on patience
and intertemporal decisions. In an interesting experiment in Turkey, Alan e Ertac (2018) nd that
children who were exposed to a school program that encourages forward-looking behavior, with a
focus on saving habits, made signi cantly more patient inter-temporal choices in time preference
elicitation tasks, a result that was persistent even three years later. Moreover, a striking nding
was that even one year after the intervention, treated students were about 10 percentage points
less likely to receive a low \behavior mark" in the school record, suggesting impacts on self-control.
Luhrmann, Serra-Garcia e Winter (2018) nd results in the same manner for a nancial education
program in German high schools, with treated students making more time-consistent choices.

Going further into the socio-emotional channels, Frisancho (2020) investigates the impacts
of a school-based program in Peru on students' self-control, nding positive e ects of the magnitude
of 3% SD. These ndings suggest that, indeed, a curriculum focusing on forward-looking behaviors
and an analytical approach to the future has the potential to foster relevant socio-emotional skills,
notably those related to planning and the learning experience.

Therefore, we leverage rich survey data to assess the e ects of the "Learning to Deal with
Money"program on related soft skills that are also relevant for academic success and still malleable
at the targeted age group. Heckman, Stixrud e Urzua (2006) highlight the importance of a more
developed internal locus of control for future academic and labor outcomes, and Botha e Dahmann
(2024) shows that this trait is still being developed in teenage years. The same applies to grit
(ALAN; BONEVA; ERTAC, 2019; HOESCHLER; BALESTRA; BACKES-GELLNER, 2018) and
a growth mindset (YEAGER; WALTON, 2011; YEAGER et al., 2016). Taking this socio-emotional
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literature into account and the lack of such investigation on nancial education research, we provide
a more comprehensive and integrated evaluation of the educational impacts of school-based nancial
education programs.

1.2.2 Project-Based Learning literature

Project-Based Learning (PBL) is an instructional approach that emphasizes student engagement
through project completion and problem-solving activities, guided by educators. The increased
focus on PBL and other active learning methods within educational discussions re ects persis-
tent di culties in addressing disparities in student performance, particularly among economically
disadvantaged groups, alongside evolving expectations from higher education and labor markets
(KRAJCIK; BLUMENFELD, 2006). PBL aims to develop competencies like critical thinking and
problem-solving by encouraging students to apply their knowledge in practical settings, which con-
trasts with traditional teaching methods often critiqued for limited emphasis on these areas.

PBL draws on principles that connect curriculum design, instructional practices, and as-
sessment strategies (CONDLIFFE, 2017). At its core, PBL centers on projects that serve as the
main instructional tool, and students actively participate in classroom activities. Variations exist
regarding its integration with other teaching methods, the duration of project-based units, the
balance between student choice and structured collaboration, and the criteria used to evaluate lear-
ning outcomes. This lack of consensus about what constitutes PBL methodology poses challenges
for achieving consistent implementation and assessing the impact of PBL on relevant outcomes
(THOMAS, 2000).

The application of PBL in educational settings can follow multiple pathways: educators
can adopt externally developed curricula, design their own project-based strategies, or embed PBL
within broader school reform e orts (GROSSMAN et al., 2022). Transitioning to PBL requires
teachers to adopt facilitative roles rather than direct instruction, navigate more dynamic classroom
environments, and manage ambiguity. This transition requires the acquisition of new classroom
management skills, the ability to support student learning e ectively, and the appropriate use of
technology when necessary. Moreover, educators must maintain con dence in students' capacity to
thrive under a PBL framework. Consequently, teacher training | both during initial preparation
and through ongoing professional development | is identied as a critical factor in supporting
e ective PBL implementation.

The confounded nature of PBL de nition poses di culties for rigorously assessing its impacts
on student outcomes. The dissent on what constitutes the PBL methodology complicates e orts to
design uniform assessments. Also, there is limited evidence from rigorous, randomized evaluations
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on the impacts of PBL. Most of the studies come from small-scale, quasi-experimental impact
evaluations. Despite these challenges, most studies have indicated that PBL can support student
learning and motivation and may even be more e ective than traditional modes of instruction in
some contexts (CUEVAS et al., 2005; DOPPELT, 2003; HSU et al., 2015; HERNDEZ-RAMOS;
PAZ, 2009; AL-BALUSHI; AL-AAMRI, 2014; LOU et al., 2011; BARAK; ASAD, 2012). On the
other hand, some studies report mixed or even negative results regarding PBL's impact on student
achievement in comparison to traditional methods (KOKOTSAKI; MENZIES; WIGGINS, 2016;
BOUBOUKA; PAPANIKOLAOU, 2013; BOALER, 1998)

As the thorough review of Condli e (2017) points out, the e ectiveness of PBL methodologies
seems particularly sensitive to a wide range of factors, such as the (i) design principles, (ii) school
context (supportive school leadership and a school culture that aligns with a PBL approach), (iii)
teacher training, (iv) available classroom technologies, (v) teachers' beliefs, (vi) subject area (studies
are mostly concentrated on science and social sciences subjects, less on math and reading) and (vii)
a curriculum that is aligned to active methodologies.

1.2.3 Brazilian context

Brazil exempli es the complex challenges that developing countries face in mathematics education.
With high retention and dropout rates, the country struggles with low student engagement for
various reasons, from poor quality educational service to services that do not meet the needs of the
youth (BARROS et al., 2017). In particular, Brazilian students experience more anxiety in math
classes than 67% of students in OECD countries (PISA, 2012). While the reasons behind this are
multifaceted and extensively discussed in the literature, studies have pointed out that perceived
lack of meaning in school curricula is a major contributing factor (BARROS et al., 2017; SOARES
et al., 2015; TORRES et al., 2013).

In response, several policies have been implemented to make school more attractive to youth.
The 2017 High School Reform, despite various design and implementation issues, aimed to address
these problems by increasing student workload, establishing a common curriculum framework, and
enhancing student choice. Additionally, the 2018 reform of the National Core Curriculum (Base
Nacional Comum Curricular, in Portuguese, BNCC) uni ed state curricula and provided guidelines
for more attractive and engaging classes. For instance, the BNCC guidelines emphasize that schools
should connect mathematical learning to students' daily lives by stating that "in high school, the
focus is on building an integrated view of Mathematics, applied to reality [...]. In this context, when
reality is the reference, it is essential to consider the daily experiences of high school students, who
are aected - to varying degrees depending on their socioeconomic conditions - by technological
advancements, labor market demands, social media, among other factors". Importantly, the docu-
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ment explicitly recommends integrating school-based nancial education into the curriculum as a
strategy to spark students' interest in mathematics and, ultimately, improve their pro ciency in the
subjecf.

In the current Brazilian context, and similarly in other middle-income economies, this type
of initiative may come in handy not only within school settings but also beyond them. Partly due
to the educational challenges described above, such economies commonly exhibit low levels of nan-
cial literacy (MO, 2020), which likely contribute to unwarranted issues such as high indebtedness,
low savings rates, a sizeable informal credit system, steep interest payments, inadequate budget
planning, and a strong tendency toward present bias (OECD, 2023a). This pattern was recently
reinforced by policy reports such as OECD (2023a) and those of the Central Bank of Brazil (BCB,
2023), which consistently point out that while Brazilians perform well in some aspects | such as
diligent nancial monitoring, proactive information seeking when selecting nancial products and
services, and a high rate of bank account ownership | there are critical areas of concern. These
include low resilience to nancial shocks, a low tendency to invest when this is possible, and poor
levels of nancial knowledgé.

1.3 Research Design

1.3.1 The "Learning to Deal with Money"program

In 2019, the Secretary of Education of the state of Goas, Brazil, launched the "Learning to Deal with
Money"program in collaboration with the BEI Institute. The primary objective of the program was

to improve the students' mathematical pro ciency and engagement. It did so by proposing an ap-
plied approach to math instruction in which nancial education worked as a contextual framework,
rather than a standalone subject. The program embedded nancial literacy within the 9th- and
10th-grade mathematics curriculum, allowing students to explore mathematical concepts through
real-world applications, thus making them more tangible and relevant to youth. The pedagogical
approach was centered around active teaching-learning methodologies, in particular Project-Based
Learning (PBL). This method arguably encourages students to develop problem-solving skills by

5The BNCC guidelines for the mathematics curriculum of primary and lower secondary education state that
"[a]nother aspect to consider [...] is the study of basic concepts of economics and nance, aiming at the nan-
cial education of students. These issues, in addition to promoting the development of personal and social skills
among students, can provide excellent contexts for the application of Financial Mathematics concepts, as well as
0 er opportunities to expand and deepen these concepts".

5The report of the Central Bank of Brazil states that "results [...] indicate the need to address various aspects of
nancial education, intending to support the improvement of the population's nancial well-being"(BCB, 2023).
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working in practical day-to-day situations’. The implementation of the program followed a highly
coordinated process that involved various educational stakeholders, encompassing diagnostic evalu-
ations, participatory planning, classroom application, and continuous evaluation.

The treatment was twofold. First, it provided students and teachers with pedagogical mate-
rials: a student textbook and a teacher's pedagogical guide. The student textbook o ered practical
nancial education by working on students' math skills through everyday problems in simple con-
texts and exercises. The teacher's pedagogical guide provided a step-by-step method for developing
and implementing the PBL methodology within a class, with tools designed to engage students in
creating collective projects. Table 1 presents the mapping between each chapter of the student's
textbook and the mathematical concepts addressed in the o cial mathematics curriculum, while
Figure 2 shows an example of how these concepts are implemented in class. Second, treated teachers
were provided in-service training on active learning methodologfed his approach has the potential
to make classroom sessions more engaging and comprehensible for students by providing direct and
day-to-day applications of the concepts covered in the course.

In addition to working on math-related hard skills, the program fosters forward-looking
behaviors and attitudes, aiming to shape key socioemotional skills such as a growth mindset, in-
ternal locus of control, and grit, attributes that are related to personal resilience and perseverance
(ROTTER, 1966; DWECK, 2006; DUCKWORTH; SELIGMAN, 2005)°. The applied nature of the
program helps students recognize the relevance of their learning and encourages a growth mindset,
the belief that their abilities can improve with e ort and practice (DWECK, 2006). Furthermore,
the focus on forward-looking attitudes, such as planning and analytical decision-making processes,
has the potential to foster an internal locus of control and grit (for more on the potential impacts
on socioemotional skills of nancial education, see Section 2.2).

’This pedagogical approach is aligned to Brazil's National Common Curricular Base (BNCC) guidelines and was
also structured to address the main challenges of incorporating nancial education into school curricula e ectively.
8Section 3.3 provides more information on implementation and take-up.
9Growth mindset, as proposed by Dweck (2006), is the extent to which students believe that they can get smarter
through e ort (as opposed to a xed mindset). In addition, Rotter (1966) de nes an internal locus of control as
the degree to which people believe that they have control over the outcome of events in their lives, as opposed
to external forces. Finally, grit can be seen as a combination of passion and perseverance toward long-term goals
(DUCKWORTH et al., 2007).
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Chapter / Theme

Mathematical Concepts

Chapter 1 { Why do |
want money for?

Operations with Rational Numbers (Addition, Subtraction, Mul-
tiplication, and Division); Problem Solving; Rational Numbers;
Brazilian Monetary System; Charts and Tables (simple); Calen-
dar

Chapter 2 { Future, here |
come!

Operations with Rational Numbers (Addition, Subtraction, Mul-
tiplication); Numerical Expressions; Problem Solving; Rational
Numbers; Brazilian Monetary System; Charts and Tables (simple
and double entry); Percentage; Percent Variation; Rule of Three
(direct proportion); Line Graphs (simple)

Chapter 3 { Dividing piz-
zas during class

Fractions; Percentage; Problem Solving involving Percentage; Dis-
count; Increase; Ratio and Proportion (direct); Rule of Three (di-
rect proportion); Pie Charts; Line Graphs (simple); Charts and
Tables (double entry); Operations with Rational Numbers; First-
Degree Polynomial Equations

Chapter 4 { The price of
money

Operations with Rational Numbers; Percentage; Increases; Dis;
counts; Interest

Chapter 5 { Grandma sent
a hug and some money

Interest; Charts and Tables (simple and double entry); Brazilian
Monetary System; Line Graphs (simple); First-Degree Polynomial
Function

Chapter 6 { Money
growing like bacteria?
Good and bad news.

Exponentiation (base 2 powers); Percentage; Simple Interest
Compound Interest; Problem Solving involving Compound Inte-
rest; Exponential Functions; Charts and Tables (double entry);
Line Graphs (double entry)

Chapter 7 { A tree that gi-
ves money?

Compound Interest; Problem Solving involving Compound Inte-
rest

Chapter 8 { It's cheaper
here!

Discounts; Compound Interest; Problem Solving involving Com-
pound Interest; Charts and Tables (simple)

Chapter 9 { Look at the
prices going up.

In ation; In ation Rate; Problem Solving using In ation Data;
Percentage; Charts and Tables (double entry); Line Graphs (sim-
ple); Infographics; Real Increase; Variation; Percent Growth

Chapter 10 { A world of
opportunities.

Percent Growth; Problem Solving involving Compound Interest

Money.

Tabela 1 { Mathematical concepts addressed in each chapter of the book Learning to Deal with
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By demonstrating the real-world implications of academic knowledge and highlighting how
it equips students to e ectively manage the consequences of their decisions, the program seeks
to motivate students to confront challenges and persevere through di culties. This approach is
designed to enhance students' engagement with their learning process, fostering resilience and a
proactive attitude toward overcoming obstacles.

The program "Learning to Deal with Money"also targets the development of both hard and
soft skills among students from particularly impoverished socioeconomic backgrounds. This focus
is critical not only because of the well-documented educational challenges among these students,
but also because they frequently come from families engaged in self-employment and microentrepre-
neurship. For these individuals, the program's content may be particularly pertinent and potentially
more engaging as it directly relates to their everyday economic environments and challenges. By
aligning educational material with the real-world nancial scenarios these students are likely to
encounter, it potentially improves the relevance and practical application of the school curriculum,
increasing student interest and participation in their own educational proce¥s

The intervention was also characterized by a collaborative network that involved various
stakeholders from the government and nongovernmental sectors, sharing responsibilities at each
stage of implementation. Implementation required coordination among high-level o cers from the
State Secretary of Education, superintendents of education, regional managers, and the teacher trai-
ning center. At the school level, pedagogical tutots, school managers (principals and pedagogical
coordinators) and mathematics teachers were involved to achieve the program's goals.

1.3.2 Sampling

The study's sample of 190 public schools in Goas was selected from a target population of 432
hybrid schools | those o ering both upper-primary (9th grade) and secondary education | that

had not participated in the program's pilot. These schools were targeted because the intervention
focuses on students who are transitioning to high school. Strati cation was then conducted to ensure
a representative sampling, i.e. that the sample accurately re ected the characteristics of the educa-
tional system. To form the strata, the 432 schools were grouped according to their administrative

10This perception is corroborated by the ndings of Bruhn et al. (2016), who documented the spillover of nancial
knowledge to families resulting from a school-based program implemented in Brazilian schools between 2010 and
2011. Similarly, Foley, Gallipoli e Green (2014) demonstrated how the positive value of education by parents
signi cantly in uences a student's decision to continue with their studies or drop out.

n the state of Goas, Brazil, pedagogical tutors are educators who oversee pedagogical activities within a regional
administration for a designated group of schools. Their responsibilities include planning with coordinators and
managers, monitoring, advising, evaluating, and providing feedback on the operational aspects of educational
work. This includes developing lesson plans, managing annual planning, maintaining records in teachers' diaries,
o ering feedback on plans, and supervising the teaching methodologies implemented by teachers.
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Figura 2 { Excerpt from 9th-grade student textbook (Chapter 5)
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region (40 in total) and their most recent math scores on the state standardized exam (SAEGO).

The representativeness was then veri ed through distribution analyzes and Kolmogorov-
Smirnov tests on the following indicators: (i) schools' 2018 and 2019 SAEGO scores in mathematics
and Portuguese, (ii) 2015 and 2017 performance in the National Assessment of Education (IDEB),
and (iii) total enrollment gures (overall and 9th grade). After con rming representativeness, a
random number was assigned to each school, and those up to the 46th percentile within each
stratum were selected, yielding an initial sample of 200 schoBlsFinally, due to some schools
transitioning to a full-time curriculum or discontinuing their 9th-grade classes, the nal sample
totaled 190 schools, with no signi cant loss of statistical power. Appendix A.1 provides further
details on the sampling procedure.

1.3.3 Pairwise Randomization

The allocation of the program between schools was carried out using pairwise randomization through
a public draw*3. Following the baseline survey, the collected data were processed to form pairs of
similar schools, which served as the basis for randomization. This approach was adopted to reduce
the risk of imbalance in key characteristics between the treatment and control groups.

We evaluated three school matching approaches based on their likelihood of producing imba-
lances in key school-level variables, speci cally: (i) respondent selection factors (e.g., the percentage
of students with internet access and the rate of survey completion), (ii) student performance va-
riables (cognitive and socioemotional scores), and (iii) faculty engagement and competencies in
nancial literacy. For each proposed pairing strategy, we performed 100 simulated randomizations.
In each simulation, a dummy variable denoting the assigned group (treatment or control) was regres-
sed on the aforementioned sets of variables, and the statistical signi cance of the group coe cient
was used to gauge potential pairing imbalances. Appendix A.2 details the variables and the tested
pairing approaches.

The chosen pair-matching procedure produced the smallest imbalance in the selection-related
variables. It involved computing three principal factor$* | one for each set of variables mentioned
| and then aggregating these into a single principal factor. The schools were paired on the basis of
their similarity with respect to this main factor. The live streamed randomization process consisted
of 96 sequential draws - one for each pair (assigning them to Group A or B) | followed by a nal
draw to determine which group would receive the treatment.

12The 46th percentile is set since 200 0:463 432.
3The draw was broadcast live on the YouTube channel of the Goas Secretary of Education on April 27, 2021.
14Using Principal Component Analysis.
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1.3.4 Intervention Timeline

In 2019, in partnership with the Secretary of Education of Goas, the intervention was implemented

in a pilot version in 85 public schools of the stafé. The full-scale implementation of the ALD
program was originally planned for 2020 but was postponed to 2021 due to the coronavirus pan-
demic. In 2021, as vaccination e orts advanced and in-person classes were expected to resume, the
program was fully implemented in a new sample of public schools, di erent from those involved

in the initial pilot. This implementation included pedagogical training for mathematics teachers,

as well as a six-month course for 9th-grade students. To minimize the risk of spillover e ects, the
program was assigned at the school level (GLENNERSTER; TAKAVARASHA, 2014).

The baseline survey was administered remotely in March 2021, before schools were randomly
assigned to experimental groups, and its data was used for the pairing procedure described in the
previous section. The random assignment of schools occurred in April 2021, with the implementation
of the program in the classroom shortly afterward, in May 202%. After the conclusion of the rst
round of the intervention, a new round of data collection was carried out. Due to the success and
high response rate of the baseline survey, which had been administered remotely via the Secretary
of Education's educational system, the follow-up questionnaire was also conducted remotely in the
same manner by November 2021.

In 2022, with the aim of deepening the understanding of the impacts of the intervention,
especially within a context of returning to normal school operations, a second round of the pro-
gram was implemented in the same treatment schools selected in the original 2021 randomization.
This round speci cally targeted students in the 10th grade (rst year of high school in Brazil).
Consequently, students in the treatment group who remained in their schools - or transferred to
another treatment school - received a second exposure to the intervention, now adapted to the 10th
grade mathematics curriculum. By maintaining the same experimental assignment of schools as
established in 2021, we were able to track students longitudinally, evaluating the ongoing impacts
of the program and assessing whether initial bene ts persisted or evolved over time.

Data collection in 2022 followed the same design used in the previous year, with student
surveys administered remotely in March and November, and nancial literacy tests conducted in
person at the schools during those same months. Additionally, the nancial literacy and applied
mathematics assessments were speci cally designed to measure competencies aligned with each

5The pilot version of the program was also implemented using an experimental design. Chiavenato, Madeira e Vaccaro
(2025a) evaluate the impact of this pilot, which focused primarily on training teachers in the PBL methodology,
analyzing its e ects on teachers' beliefs about students' academic prospects and on teachers' own socioemotional
competencies relevant to their teaching practice.

18Earlier in 2021, Goas resumed classes in a hybrid format during the rst academic semester (February to June),
transitioning to fully in-person instruction in the second semester (August to November).
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year's respective curriculum. Further details on data collection are provided in Section 3.3, and
Figure 5 summarizes the timeline of the experiment.

Figura 3 { Study Timeline

Source: elaborated by the authors.

1.3.5 Empirical Strategy

Based on the random assignment, the impact of the program on the di erent students' outcomes
is measured as the dierence in averages in treatment and control groups, using the following
intention-to-treat (ITT) OLS regression:

yifSp = + Treatment (+vy P+ ,+X? + i
Here, jsp denotes the outcome of interest of student i in school s of matched-pair p in
the follow-up survey f. The impact of the treatment is given by , the coe cient associated with
the dummy variable Treatment. This variable indicates school-level random treatment assignment
within each matched-pair p, where it is set to one when the school s is in the treatment group and
zero otherwise.

The main speci cation includes ¥, corresponding to the baseline value of the outcome varia-
ble, whenever it is available. This inclusion follows McKenzie (2012), according to which an analysis
of covariance (ANCOVA) in the estimation considerably improves the statistical power. Additio-
nally, the speci cation includes a set of dummy variables, to account for matched-pair xed e ects
and a vector of individual-level baseline characteristics, X
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While the experimental design does not necessitate the inclusion of covariates | given that
random assignment and baseline balance already ensure an unbiased estimate of the ATE | we
chose to incorporate baseline individual control variables in our main speci cation to enhance the
precision of the estimates. The selection of covariates followed a machine learning approach to vari-
able selection, speci cally the post-lasso regression of Belloni, Chernozhukov e Hansen (2014). This
method was particularly useful given the extensive number of variables collected at baseline, helping
us avoid ad hoc choices of controls. In addition to the lasso-selected variables, we also included those
that exhibited some imbalance between the treatment and control groups at baseftheTo further
validate our ndings, we conducted robustness checks to examine the impact of excluding certain
controls. These checks are detailed in the Results section and the Appendix.

For outcomes that are part of a family of items (facets of a construct), the Romano-Wolf
correction was implemented, aiming to correct for the familywise error rate (FWER) when testing for
multiple hypotheses simultaneously (ROMANO; WOLF, 2005). Also, standard errors were clustered
at the school-pair level, following Chaisemartin e Ramirez-Cuellar (2024).

Finally, the analysis of heterogeneous treatment e ects, particularly those examining di e-
rential impacts on students from poor academic backgrounds in Section 3.5, employs the following
OLS regression model:

yifsp: + Treatment ¢+ x;+ Treatments x j+y i+ p+Xi ° + isp

In this model, x; represents the baseline characteristic of interest for the heterogeneity
analysis. This speci cation mirrors the previous one, with the addition of the interaction term,
Treatments x P. The coe cient thus captures the heterogeneous impacts, quantifying the di e-

rential e ects of the treatment contingent on the baseline characteristics represented by. x

1.4 Data and Measurement

1.4.1 Survey and Administrative Data

Our research relies mostly on primary data from baseline and follow-up collections, assessing stu-
dents' engagement with school and with mathematics classes, their socioemotional development, and

17Despite the robustness of random assignment in the experimental design, baseline imbalances between treatment
and control groups can still occur purely by chance. This is because randomization guarantees equality on average
across many trials, but not necessarily within each individual trial. When numerous covariates are involved, these
imbalances may become statistically signi cant at conventional signi cance levels. For example, assume that we
had 100 di erent variables to test for di erences between control and treatment groups. At a 10% signi cance level,
one could expect that at most 10 of them would show an imbalance by chance alone.
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performance in speci c tests of mathematics and nancial literacy skills covered by the program.
The engagement and socioemotional skills questionnaires were applied remotely in the baseline col-
lection of March 2021 and in the follow-ups of November 2021, March 2022, and November 2022
We opted for the remote application due to the high adherence rate recorded in the rst collection,
amid the severest period of the COVID-19 pandemic when this was the only option, and its lower
costs. The questionnaires could be answered within a week and be paused. They were applied th-
rough the o cial system of the Secretary of Education, which requires student ID authentication,
allowing students to be more comfortable answering them honestly.

In their turn, the nancial literacy tests were administered during the same months in
person in the classrooms as a regular school test, proctored by a teacher and following anonymity
protocols. In addition to our collections, we use administrative data from the Secretary of Education
on students' transcript grades from 2020 to 2022, and their performance in the state standardized
exam (SAEGO) | the o cial assessment of mathematics and portuguese pro ciency applied at the
end of each school cycle (5th-grade, 9th-grade and 12th-grade).

The baseline survey contained questions on the investigated outcomes and students' soci-
oeconomic and academic backgrounds, race, gender, and socioemotional characteristics related to
the main outcomes. These variables are used in the post-lasso selection of controls and in assessing
the heterogeneity of the treatment in terms of socioeconomic background. Our outcomes of interest
can be seen in ve big dimensions: math attainment, students' motivation and interest in mathe-
matics, socioemotional skills, skills for the labor market, and nancial education outcomes. Below,
we provide more details on the variables considered in each dimension.

1.4.1.1 Financial literacy and autonomy

Our assessment of basic nancial literacy concepts (such as simple and compound interest, risk
diversi cation, and in ation) and program-speci ¢ mathematics skills was conducted through in-
person tests administered in classrooms. The tests included questions adapted from various sources,
notably the PISA Financial Literacy assessment (OECD), established items from nancial literacy
literature (LUSARDI; MITCHELL, 2011), and mathematics-speci ¢ questions created by an ex-
ternal pedagogical consultant who was not directly involved in the program. Although the specic
questions varied between testing round$ they consistently evaluated the same core skills and
maintained a comparable di culty level.

To assess the impact of the program on nancial behaviors and attitudes among young pe-

BFor more information on the timeline, refer to the Experimental Design section.
19The baseline test was less comprehensive than the follow-up, notably not including questions from the PISA-OECD
assessment.
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ople - who typically have limited nancial engagement - we referenced other nancial education
interventions targeting the same age group. Speci cally, we utilized questions from the Financial
Autonomy Index developed by Bruhn et al. (2016) in collaboration with CAEd/UFJF®. According

to Bruhn et al. (2016), this index captures whether students feel empowered, con dent, and capa-
ble of making independent nancial decisions. For broader sets of related questions, we employed
Principal Component Analysis to create factors summarizing each dimension under investigation.

1.4.1.2 Math attainment

In this group of outcomes, we look at the program's e ects on objective measures of mathmatics
attainment. We evaluate the grades teachers gave at the end of the academic years and the standar-
dized grades obtained by students on the state exam, SAEGO. The latter analysis has the advantage
of allowing students' performance to be assessed without the potential bias of teachers from treated
schools increasing the grades, aiming to show a good performance to the school management or
evaluators. Furthermore, as SAEGO allows the identi cation of the mathematics skills assessed in
each question, we can evaluate the program's impact on the sets of competencies covered or not by
the book.

As SAEGO is applied only to 5th, 9th, and 12th-grade students, we do not have this measure
at the end of the program's second year. To have a better understanding of the academic e ects of
the intervention, which as previously discussed is the main goal of the program, the BEI Institute
partnered with the Centro de Polticas Rublicas e Avaliacao da Educacao (CAEd/UFJF), a local
education research and survey institute with extensive experience in designing standardized exams
to be administered in schools, to provide a test in the lines of SAEGO for application in the rst
year of high school (10th-grade) in the participants of the study (control and treatment schools).
With this, we have a proxy of the student's performance in a standardized test comprising the items
to be worked on in mathematics in the 10th grade.

1.4.1.3 Student motivation and engagement

The program aims to make math content, and schooling in general, more appealing and relevant to
young people by connecting it to their daily lives. Accordingly, we included sets of survey questions
designed to measure students' interest in mathematics, their perceptions of e ective study strategies,
and their motivation to continue their studies.

The desire to continue studying is measured by a binary indicator that captures whether
students would complete high school if the decision depended solely on them. Meanwhile, students'
interest in mathematics and their perceptions of e ective study strategies are assessed through two

20Centro de Polticas Rublicas e Avaliacao da Educacao, Federal University of Juiz de Fora.
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separate sets of survey questions. To evaluate students' interest in mathematics, we asked how
strongly they agree or disagree with seven statements regarding the relevance of mathematics in
their lives, such as: "What | learn in Mathematics at school is important for me to ful [l my dre-
ams,"” "What | learn in Mathematics at school is important for me to help my family," and "Only
students who like math should take those classes at school," among otHeFs.assess their percep-
tion of e ective study strategies, we asked students to rate the importance of practicing exercises,
paying attention in class, studying in groups, and planning study sessions for their mathematics
performance. We evaluate the impacts of the program both on two composite factors generated via
Principal Component Analysis (summarizing these two dimensions) and on students' responses to
each individual survey item.

1.4.1.4 Socioemotional skills

We evaluate three socioemotional skills identi ed in the literature as relevant for academic per-
formance and still malleable during adolescence: growth mindset (DWECK, 2006; CLARO; PAU-
NESKU; DWECK, 2016; YEAGER; WALTON, 2011; YEAGER et al., 2016), locus of control
(HECKMAN; STIXRUD; URZUA, 2006; BOTHA; DAHMANN, 2024), and grit (DUCKWORTH

et al., 2007; HOESCHLER; BALESTRA; BACKES-GELLNER, 2018; ALAN; BONEVA; ERTAC,
2019).

To assess these dimensions, we employ validated questionnaires established in psychological
research. For growth mindset, de ned as the belief individuals hold about their capacity to develop
skills over time, we use a questionnaire adapted to the Brazilian context from Dweck (2006). To
measure grit, characterized as perseverance and sustained e ort toward long-term goals, we use the
scale developed by Duckworth et al. (2007), translated into Portuguese. For internal (or inner) locus
of control|the belief that personal outcomes result from one's own actions and abilities|we adopt
the well-established scale developed by Rotter (1966).

In addition to these measures, we partnered with the Ayrton Senna Institute and utilized the
Senna Instrument for Socioemotional Assessment, a survey previously validated for Brazilian public
school students (PRIMI et al., 2016; PRIMI et al., 2021). This instrument captures the Big Five
personality traits??, which tend to be more crystallized during adolescence and could in uence both
academic outcomes and the socio-emotional skills under investigation, particularly self-management

21The other statements included: "What | learn in Mathematics at school interests me," "l consider Mathematics to
be one of the most important things that school teaches," "What | learn in Mathematics at school is not important
for my daily life," and "What | learn in Mathematics helps me to learn other subjects at school."

22The Big Five personality traits include openness to experience (curiosity and creativity), conscientiousness (self-
discipline and organization), extroversion (sociability and assertiveness), agreeableness (cooperation and empathy),
and emotional stability (regulation of stress and negative emotions).
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and the regulation of negative emotions. This information is used as control variables in our speci-
cations.

1.4.1.5 Readiness for the Labor Market

For the second year of the program, our surveys also incorporated an instrument developed by the
Laboratory for Studies and Research in Education and Social Economy at the University of Sao
Paulo (LEPES-USP). This instrument assesses high school students' readiness for transitioning into
the labor market, considering skills valued by potential employers, as well as in future academic
contexts. Previously implemented in both public and private Brazilian schools, the questionnaire
aims to generate insights on skill shortages and mismatches among young people.

From the extensive set of competencies included in the original questionnaire, we focus our
analysis on seven skills that we hypothesize could be inuenced by the program, especially by
promoting forward-looking attitudes and behaviors. These skills are i) decision making, ii) task
prioritization, iii) problem solving, iv) responsibility and commitment, v) frustration tolerance, vi)
learning-to-learn, and vii) career planning aligned with a life project. Because the instrument is spe-
ci cally tailored for high school students, it was administered exclusively to 10th-grade participants
in 2022.

1.4.2 Baseline Summary Statistics

At baseline, all our sampled schools administered the remote survey and in-person exam to their
students. Considering the individuals for whom we have information on all the relevant baseline
variables, notably the preintervention values of the outcomes, as well as administrative and survey
data to control for students' academic and socioeconomic background, we have a sample of 6,522
students: 3,275 in treated schools (50.2%) and 3,247 in the control (49.8%).

The table below shows that the groups are fairly balanced, with no statistically signi -
cant di erences in most pretreatment and control variables. The only exceptions are the index for
negative-emotion resilience (from the big ve socioemotional survey, Senna), with a slightly better
performance in the control group, and the growth mindset index, in contrast, higher in the treatment
group. There are no relevant di erences in other baseline values of the results.
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Tabela 2 { Baseline Statistics and Balance

Control Treatment Di. (T-C) p-value

Panel A: Background characteristics

Age 14.96 14.99 0.03 0.54
Male 0.45 0.45 0.00 0.96
White 0.29 0.28 -0.01 0.34
Socioeconomic Index (index, pca) 0.12 0.09 -0.03 0.37
Panel B: Educational controls

Always studied in public school 0.73 0.69 -0.04 0.92
Never failed a grade 0.88 0.86 -0.02 0.70
Afternoon shift 0.54 0.57 0.03 0.64
Self-management (Senna index) -0.07 -0.15 -0.07 0.38
Negative-emotion resilience (Senna index) -0.41 -0.50 -0.09* 0.05
Panel C: Baseline educational outcomes

Math Grade in 2020 7.48 7.36 -0.13 0.22
Desires to nish high-school 0.96 0.94 -0.02 0.12
Study strategy in math (index, pca) -0.05 -0.00 0.05 0.16
Engagement in math (index, pca) -0.01 0.03 0.03 0.20
Panel D: Baseline socioemotional outcomes

Growth mindset (index, pca) -0.03 0.00 0.03* 0.07
Grit (index, pca) 0.08 -0.01 -0.09 0.18
Inner locus of control (index, pca) 0.70 0.69 -0.01 0.26
Panel E: Baseline nancial educ. outcomes

Financial literacy test score (perc.) 0.63 0.63 0.00 0.60
Financial Behavior (index, pca) 0.02 -0.04 -0.06 0.45

Note: The table presents the groups' means, the di erence between them, and the respective p-values. Signi cance

levels (*10%; **5%; ***1%) are captured through OLS estimation considering school pairs xed e ects and accounting

for clustered (school pairs) standard errors. F-test of joint signi cance: 1.299, not statistically signi cant. Panels A and

B comprise the control variables to be explored to increase the precision of the estimates, measuring characteristics
related to the socioeconomic and academic background of the students. Panel C shows the baseline values for the
outcomes of mathematics attainment and engagement (SAEGO is only applied at the end of the 9th grade and
is therefore not available). Panel D brings the baseline values of the socio-emotional dimensions investigated, and
Panel E the nancial education baseline variables. Note that dimensions measured by a set of questions are assessed
through indices generated by principal component analysis (pca).
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1.4.3 Implementation, Take-up and Attrition

Implementation involved consistent coordination among di erent educational stakeholders in the
rst year of the COVID-19 pandemic. A robust daily monitoring was established between the BEI
Institute and the regional o ces of the Goas Secretary of Education during the baseline and follow-
up periods (March and November of each year), a strategy that allowed for e cient and successful
data collection, even in the online format and with the mobilization of control schools still in the
follow-ups. The online surveys counted on a secure ID authentication process using administrative
data and the Secretary's internal system, which helped ensure data integrity and protect the privacy
of the respondents.

Additionally, a monitoring routine between the Institute and the Secretary allowed an as-
sessment of the program's implementation and progression, helping to address any emerging issues
and keeping all involved parties informed about the project's status and the experiment's integrity.

To minimize potential confounding e ects, third-party programs in the Goas educational system
were thoroughly monitored. This vigilance ensured that other initiatives did not interfere with our
sample, thus maintaining the validity and reliability of the study's results.

The program was delivered to students in the classrooms during normal school hours. Hence,
the take-up rate has to be inferred from teachers' attendance at the pedagogical workshops. The
distribution of teachers' frequency in the workshops is presented in Figure 3. One can see that
compliance was not perfect, but relatively high, with a median take-up rate of 77.8% among teachers.

Even with the broad set of dimensions and data sources used, participant attrition does not
appear to be a serious problem for our study. Note that we have ve sets of data for each year of the
intervention, namely: online surveys, nancial literacy test, transcript grades, SAEGO scores and
the job-related skills questionnaire?>. Thus, we compute attrition rates for each of the mentioned
sets and, even considering these ten rates, which vary between 4% (the case of SAEGO) and 33%
(2022 skills questionnaire), we do not have evidence of di erential attrition.

23This was only applied in March and November of 2022 since it was applicable just to the 10th grade. Therefore,
the impact of the rst year of intervention on these skills is measured by the di erences in students' skills at the
beginning of the following academic year, before the second dose of the program was administered.
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Figura 4 { Frequency in teachers workshops

Note: elaborated by the authors.

Table 2 presents the percentage of non-attritors for each data source, considering the initial
sample of 6,522 observations from the baseline. As one can see, there is no statistically signi cant
di erence between treatment and control groups, suggesting that the treatment exposure did not
a ect enrolliment and surveys participation rates.

In addition, we checked the baseline balance of non-attritors on the referred variables in
the previous subsection, namely the pre-treatment values of the outcomes and the socioeconomic
and academic background variables. The balance tables for the non-attritors on each of the ten
data sources are presented in the Appendix. For the data concerning the rst-year e ects of the
intervention, we observe a similar balance to the one with the whole sample (Table 1), without
an overall imbalance between treatment and control groups. For the non-attritors of the second-
year datasets, we observe some statistically signi cant imbalances between the groups, which we
believe do not a ect our estimations as we use the baseline values of most of the outcomes and
other controls selected by a machine-learning approach (post-lasso selection. Belloni, Chernozhukov
e Hansen (2014)).
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Tabela 3 { Share of Non-Attritors, by dataset and treatment assignment

Control Mean [SE] p-value
Non-attritors 2021
Survey 0.81 0.03 0.047 0.48
Fin. Edu. Exam 0.90 0.02 0.016 0.25
Math Grade 0.73 0.02 0.067 0.81
SAEGO Exam 0.96 0.01 0.009 0.25
LM Skills Survey 0.70 0.02 0.038 0.65
Non-attritors 2022
Survey 0.66 0.00 0.035 0.99
Fin. Edu. Exam 0.68 0.03 0.033 0.40
Math Grade 0.76 0.01 0.029 0.74
SAEGO-type Exam 0.68 0.03 0.033 0.39
LM Skills Survey 0.67 0.00 0.035 0.94

Note: The table presents the share of non-attritors in the control
group by follow-up datasets, as well as the di erence relative to the
treatment group, captured by an OLS estimation of the non-attrition
dummy on the treatment assignment and the school pairs xed e ects,
accounting for clustered (school pairs) standard errors. Signi cance
levels:*10%; **5%; ***1%.

1.5 Results

1.5.1 Financial literacy and autonomy

Given the applied nature of the program, one expected immediate impact is improved student per-
formance on nancial literacy assessments. We interpret these outcomes as a crucial " rst stage"of
results in building broader mathematical pro ciency. The rationale is that students must rst master
and directly apply the real-world nancial knowledge presented in class. As students recognize the
value of mathematics in addressing concrete problems, their motivation to engage with the subject
should increase. This increased motivation, in turn, is expected to foster deeper and more sustained
engagement with mathematics, ultimately amplifying their overall mathematical pro ciency.
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In fact, our assessment of nancial literacy reveals positive e ects of the intervention. At
the rst follow-up (November 2021), students in the treatment group outperformed their peers in
the control group by more than 0.13 standard deviations | a meaningful e ect size, comparable in
magnitude to average educational impacts observed in other domains, such as reading (KAISER;
MENKHOFF, 2020). Although somewhat reduced, this positive e ect remained statistically signi-
cant in the second follow-up (November 2022), with treatment students continuing to outperform
control students by approximately 0.09 standard deviations. The persistence of this positive e ect,
despite a slight decrease in magnitude, suggests that the program delivers substantial learning gains,
although these e ects tend to attenuate after two rounds of intervention (one administered in 9th
grade and the other in the 10th grade).

In contrast, we nd no evidence of program impact on the nancial autonomy index. This me-
asure, which assesses the self-reported con dence and independence of students in making nancial
decisions (BRUHN et al., 2016), did not show signi cant changes attributable to the intervention.
The coe cients were small in magnitude and consistently close to zero in the data collection waves.
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Tabela 4 { Financial literacy score and nancial autonomy index

Financial Literacy (test score, std.) Financial Autonomy (index, std.)

Follow-up 1 Follow-up 2 Follow-up 1 Follow-up 2
1) (2 3) (4)
Treatment 0.132* 0.090** -0.008 -0.001
[0.070] [0.036] [0.037] [0.040]
School Pair FE Yes Yes Yes Yes
Baseline Dep. Variable Yes Yes No No
Lasso Selection Controls Yes Yes Yes Yes
Observations 5956 4494 5426 4287
School Pairs 95 93 94 95

Note: This table presents OLS regression results for the impact of the nancial education pro-
gram on student nancial literacy, as measured by the score on the applied math test, and on the
nancial autonomy index as proposed by bruhn2016impact. The number of students and school
pairs considered in the analysis may uctuate within a wave because not all students answered
every evaluative instrument, and they uctuate across waves because of sample attrition. Outcome
variables are standardized using the mean and standard deviation of the control group to facili-
tate interpretation and enhance comparability with other studies. Standard errors clustered at the
school pair level are shown in brackets. Signi cance level markers: *10%; **5%; ***1%.

We now turn to the analysis of the heterogeneous impacts of the program for students from
poor socioeconomic backgrounds, identi ed here as those whose mothers have not completed high
school. This variable serves as a proxy for the socioeconomic status (SES) of the studérsnd is

2*Maternal schooling is commonly used as a proxy for children's SES in economics literature, primarily because it
captures multiple dimensions of household resources and social capital that directly in uence child development
outcomes, including education, health, and labor market success (CURRIE; MORETTI, 2003; OREOPOULOQOS;
PAGE; STEVENS, 2006; ANDRABI; DAS; KHWAJA, 2012). Compared to income or wealth measures, maternal
education is less volatile, less prone to measurement error, and often more consistently reported across surveys.
Moreover, empirical evidence suggests that mother's educational attainment is strongly correlated with family
investment behaviors, parenting practices, and overall household stability - key aspects of SES relevant to the
intergenerational transmission of human capital (CARNEIRO; MEGHIR; PAREY, 2013; THOMAS, 1994).
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used to examine how students of di erent backgrounds may bene t di erently from the intervention.

Table 5 shows that improvements in nancial literacy and applied math test scores following
the intervention appear predominantly among students from lower socioeconomic backgrounds. At
the rst follow-up, there was a slight improvement in nancial literacy scores for these students,
although this change was not statistically distinguishable from zero. With longer exposure to the
program, however, indicated by participation in two intervention rounds, these students exhibit
increasingly larger improvements. By the second follow-up, their scores increased by approximately
0.17 SD, noticeably higher than the average overall improvement of 0.09 SD.
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Tabela 5 { Financial literacy score and nancial autonomy index - heterogeneity analysis

Financial Literacy (test score, std.) Financial Autonomy (index, std.)

Follow-up 1 Follow-up 2 Follow-up 1 Follow-up
) 2) 3 4)
Treatment 0.096 0.009 0.012 -0.038
[0.093] [0.050] [0.047] [0.055]
No HS (mother) -0.080* -0.049 -0.002 -0.014
[0.048] [0.050] [0.041] [0.046]
Treatment No HS (mother) 0.091 0.166** -0.043 0.101
[0.075] [0.071] [0.057] [0.075]
School Pair FE Yes Yes Yes Yes
Baseline Dep. Variable Yes Yes Yes Yes
Lasso Selection Controls Yes Yes Yes Yes
Observations 5146 3906 4692 3718
School Pairs 95 93 94 95

Note: This table displays OLS regression results exploring heterogeneous e ects of the nancial edu-
cation program on student nancial literacy, as measured by the score on the applied math test, and
on the nancial autonomy index, following the methodology proposed by bruhn2016impact. "No HS
(mother)"denotes the dummy variable which takes the value of one for students whose mothers did not
complete high school (secondary education), and zero otherwise. The number of students and school pairs
considered in the analysis may uctuate within a wave because not all students answered every evalu-
ative instrument, and they uctuate across waves because of sample attrition. Outcome variables are
standardized using the mean and standard deviation of the control group to facilitate interpretation and
enhance comparability with other studies. Standard errors clustered at the school pair level are shown in
brackets. Signi cance level markers: *10%; **5%; ***1%.

These results are consistent with the interpretation that the program may help narrow
the gap in applied nancial knowledge between economically disadvantaged students and their
more a uent peers. Although Section 3.2 suggests a mechanism involving educational content clo-
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sely aligned with real-world nancial challenges, explicitly claiming that this alignment causally
strengthens students' understanding and application of mathematical concepts is beyond the scope
of this study's design. Thus, the ndings should be interpreted as a particular association between
program assignment and improved nancial literacy among students with a lower SES, which could
contribute to the reduction of existing knowledge disparities.

1.5.2 Math attainment

Our analysis reveals interesting patterns in examining the impact of the "Learning to Deal with
Money"program on math pro ciency, both through school report card grades and the SAEGO
standardized math exam scores. Initially, the treatment e ects on transcript grades show a slight
improvement, with an e ect size of 0.03 SD at both follow-ups. These marginal increases suggest
that, while there may be a slight positive trend in overall math grades due to the program, our
working sample size does not allow for detecting such small e ects.

Similarly, the results of the SAEGO math exam show consistently positive but not statisti-
cally signi cant e ects on pro ciency, with increases of 0.06 SD and 0.05 SD at the rst and second
follow-ups®, respectively. However, it should be noted that the exam encompasses a wide array of
math skills, many of which go beyond the scope of the nancial education initiative. Consequently,
the program's e ects might be diluted among various pro ciency questions, requiring a more careful
analysis.

25Note that, as mentioned Section 3.3, the o cial SAEGO is only applied to the 5th, 9th and 12th grades, as so the
one applied in 2021 was already prepared by the Secretary of Education of Goas, whereas the second one, applied
in 2022 for the 10th grade, was prepared by CAEd in partnership with the BEI Institute, following the curriculum
guidelines of the state.
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Tabela 6 { Math attainment

Math Grade (std.) SAEGO Math. (std.)

Follow-up 1 Follow-up 2 Follow-up 1 Follow-up

(1) 2) 3) (4)

Treatment 0.027 0.033 0.061 0.047

[0.061] [0.071] [0.046] [0.058]
School Pair FE Yes Yes Yes Yes
Baseline Dep. Variable Yes Yes No No
Lasso Selection Controls Yes Yes Yes Yes
Observations 4812 4971 6308 4497
School Pairs 93 95 95 93

Note: This table presents OLS regression results for the impact of the nancial educa-
tion program on math attainment, as measured both by the school report card and by
the state's standardized exam. The number of students and school pairs considered in
the analysis may uctuate within a wave because not all students answered every evalu-
ative instrument, and they uctuate across waves because of sample attrition. Outcome
variables are standardized using the mean and standard deviation of the control group
to facilitate interpretation and enhance comparability with other studies. Standard er-
rors clustered at the school pair level are shown in brackets. Signi cance level markers:
*10%; **5%; ***1%.

To further investigate these results, we delved into the SAEGO exam's microdata to speci-
cally analyze the di erential impacts on "program-speci c skills"(henceforth PSS) | those direc-
tly targeted by the nancial education curriculum | and "non-program-speci c skills"(henceforth
NPSS). For instance, PSS involve solving problems using percentages, interpreting data from ta-
bles and graphs, and identifying systems of rst-degree equations that articulate real-world issues
central to the curriculum's focus. These skills are directly relevant to nancial contexts, where un-
derstanding percentages can in uence nancial decision-making, and interpreting graphical data or
equations can be crucial in managing personal and business nances. Conversely, NPSS assessed
by SAEGO include identifying relationships between quadrilaterals through their properties, using
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metric relations of right triangles to resolve problems, and recognizing di erent representations of
the same rational number, among others. While foundational in mathematics, these abilities do not
directly relate to the program's proposed curriculum. Out of the 36 math skills evaluated by the
SAEGO exam, 17 were identi ed as program-speci€.

To assess whether the program had a di erential impact on these two sets of questions, we
explore the following regression speci cation:

scorge = o+ 1De+ 2Ts+ 3(De T o)+ pt e

Where scorg. denotes the score of student i on exam-type e, with e 2 fPSS; NPSSg.[»
a dummy variable that takes the value 1 if the exam score is related to program-speci ¢ skills and
0 otherwise, T denotes school-level treatment assignment, ang, are matched-pair xed e ects.
The interaction term D, T ¢ allows us to identify the dierential impact of the treatment on
program-speci ¢ skills compared to other skills.

The results show that the program has a positive impact on math skills that the intervention
directly aims to enhance, i.e. PSS. This nding underscores the e ectiveness of the program in
improving the speci c math competencies worked within its framework.

Table 8 shows the heterogeneity analysis for students with low SES. For these students, the
treatment interaction terms in the regression models indicate a notable positive deviation from the
general trend. In the rst follow-up, there is an observable improvement in overall math pro ciency,
with a statistically signi cant increase in SAEGO math pro ciency of about 0.15 SD. Continuing
into the second year of the program, after two rounds of implementation, this positive trend persists,
now also showing a signi cant increase of 0.13 SD in math grades as recorded on school report cards.
The results indicate that a poorer SES is associated with greater gains from the program with respect
to math pro ciency.

26The complete list of of program-speci ¢ and non-program-speci ¢ skills is presented in the appendix.
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Tabela 7 { Program-Speci ¢ Math Skills (SAEGO) (Std.)

DiD-type model
1)

Spec. skills score -0.061***

[0.005]
Treatment 0.002

[0.012]
Treat. E ect on the Di . 0.012*

[0.007]
School Pair FE Yes
Baseline Dep. Variable No
Lasso Selection Controls No
Observations 12612
School Pairs 95

Note: The table presents the impact of the intervention on the dif-

ference between students performance on program-speci ¢ and non-
speci ¢ math skills assessed by SAEGO. We use a di erences-in-
di erences type regression, with standard errors clustered by school
pairs shown in brackets. Signi cance levels markers: *10%; **5%;

***l%.

Tabela 8 { Math attainment - heterogeneity analysis



1.5 Results 53
Math Grade (std.) SAEGO Math. (std.)
Follow-up 1 Follow-up 2 Follow-up 1 Follow-up
(1) 2) (3) (4)
Treatment -0.016 -0.008 0.008 -0.026
[0.066] [0.078] [0.058] [0.069]
No HS (mother) -0.103*** -0.097** -0.213***  -0.205***
[0.035] [0.044] [0.042] [0.056]
Treatment No HS (mother) 0.076 0.133** 0.148*** 0.145**
[0.053] [0.061] [0.056] [0.069]
School Pair FE Yes Yes Yes Yes
Baseline Dep. Variable Yes Yes Yes Yes
Lasso Selection Controls Yes Yes Yes Yes
Observations 4068 4318 5440 3909
School Pairs 93 95 95 93

Note: This table displays OLS regression results exploring heterogeneous e ects of the nan-
cial education program on math attainment, as measured by the school report card grades
and the SAEGO standardized exam. "No HS (mother)"denotes the dummy variable which
takes the value of one for students whose mothers did not complete high school (secondary
education), and zero otherwise. The number of students and school pairs considered in the
analysis may uctuate within a wave because not all students answered every evaluative ins-
trument, and they uctuate across waves because of sample attrition. Outcome variables are
standardized using the mean and standard deviation of the control group to facilitate in-
terpretation and enhance comparability with other studies. Standard errors clustered at the
school pair level are shown in brackets. Signi cance level markers: *10%; **5%; ***1%.

1.5.3 Student motivation and engagement

We now turn our attention to the program's potential e ects on student interest in mathematics and
measures of general student engagement, including their perception of proactive study strategies and
willingness to nish high school. Although the broader aggregate indexes on the intrinsic motivation
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of students and the perception of proactive study strategies, as well as their willingness to graduate
from high school, do not show statistically signi cant changes (Table 9), a closer examination of

the individual components of the index of interest uncovers subtle but meaningful insights into how

the program could improve math attainment through motivational mechanisms.

In exploring these individual survey responses, we discover that the program signi cantly
shifts students' attitudes towards mathematics, particularly by recognizing its practical relevance
and importance in everyday life (see Table 10). This is especially evident in how students begin to
see the value of mathematics for practical applications, such as assisting their families. Over time,
these perceptions evolve, and students increasingly recognize the subject as crucial to achieving
their life dreams (Table 11).
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Tabela 9 { Interest in math and school-related motivation
Interest in Math (index, std.) Study Strategies (index, std.) Wants to nish school (dummy)
Follow-up 1 Follow-up 2 Follow-up 1 Follow-up 2 Follow-up 1 Follow-up 2
@ &) 3 (4) ®) (6)
Treatment 0.043 0.059 0.030 -0.008 -0.005 0.023
[0.060] [0.048] [0.049] [0.048] [0.012] [0.018]
School Pair FE Yes Yes Yes Yes Yes Yes
Baseline Dep. Variable Yes Yes Yes Yes Yes Yes
Lasso Selection Controls Yes Yes Yes Yes Yes Yes
Observations 5483 4302 5502 4304 5486 4302
School Pairs 94 95 94 95 94 95

Note: This table presents OLS regression results for the impact of the

nancial education program on student

motivation and their interest in mathematics. Three outcomes were analyzed at this point: rst, an index that

aggregates all survey questions related to interest in math; second,

an index that captures proactive study

strategies within math domain; nally, a dummy that takes the value of one when students recognize that they
want to nish high school. The number of students and school pairs considered in the analysis may uctuate
within a wave because not all students answered every evaluative instrument, and they uctuate across waves
because of sample attrition. Outcome variables are standardized using the mean and standard deviation of
the control group to facilitate interpretation and enhance comparability with other studies. Standard errors
clustered at the school pair level are shown in brackets. Signi cance level markers: *10%; **5%; ***1%.
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Tabela 10 { Interest in mathematics - individual questions (follow-up 1)

Only student:
cl@c@General cl@c@Importance to c]@c@Importance to c]@c@One of the key c]@c@Not important  c]@c@Helps with cl@c@0Only students

interest achieve dreams help the family school subjects in the routine other subjects shot‘:‘llgc;altfclrasses
(6] @) 3) 4) (®) (6) )
Treatment -0.025 0.050 0.131%* 0.013 0.018 -0.026 -0.056
[0.047] [0.047] [0.046] [0.050] [0.052] [0.042] [0.055]

Original p-value 0.60 0.30 0.00 0.80 0.72 0.53 0.31
RW p-value 0.68 0.22 0.00 0.75 0.75 0.64 0.22
School Pair FE Yes Yes Yes Yes Yes Yes Yes
Baseline Dep. Variable Yes Yes Yes Yes Yes Yes Yes
Lasso Selection Controls Yes Yes Yes Yes Yes Yes Yes
Observations 5483 5483 5483 5483 5483 5483 5483
School Pairs 94 94 94 94 94 94 94

Note: This table presents OLS regression results for the impact of the nancial education program on the interest of
students in mathematics. We break this analysis down by looking at the impact at each of the individual questions.
Romano-Wolf correction of standard errors was employed so as to adjust for family-wise error rate when testing for
multiple hypotheses simultaneously (ROMANO; WOLF, 2005). The number of students and school pairs considered
in the analysis may uctuate within a wave because not all students answered every evaluative instrument, and they
uctuate across waves because of sample attrition. Here the values for outcome variables range from 1 to 4 (Likert

scale). Standard errors clustered at the school pair level are shown in brackets. Signi cance level markers: *10%;
**5%; ***1%'
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Tabela 11 { Interest in mathematics - individual questions (follow-up 2)

. X cl@c@Only students
clJ@c@General cl@c@Importance to c]@c@Importance to  c]@c@One of the key c]@c@Not important  c]@c@Helps with ho like it
who like i
interest achieve dreams help the family school subjects in the routine other subjects
should take classes

(€3] @) ®) 4 ©) (6) @)

Treatment 0.051 0.070* 0.071* 0.030 -0.015 0.005 0.023
[0.050] [0.039] [0.041] [0.041] [0.052] [0.031] [0.042]

Original p-value 0.31 0.07 0.08 0.46 0.78 0.87 0.58
RW p-value 0.39 0.03 0.04 0.65 0.89 0.89 0.75
School Pair FE Yes Yes Yes Yes Yes Yes Yes
Baseline Dep. Variable Yes Yes Yes Yes Yes Yes Yes
Lasso Selection Controls Yes Yes Yes Yes Yes Yes Yes
Observations 4305 4306 4306 4306 4306 4303 4302
School Pairs 95 95 95 95 95 95 95

Note: This table presents OLS regression results for the impact of the nancial education program on the interest of
students in mathematics. We break this analysis down by looking at the impact at each of the individual questions.
Romano-Wolf correction of standard errors was employed so as to adjust for family-wise error rate when testing for
multiple hypotheses simultaneously (ROMANO; WOLF, 2005). The number of students and school pairs considered
in the analysis may uctuate within a wave because not all students answered every evaluative instrument, and they
uctuate across waves because of sample attrition. Here the values for outcome variables range from 1 to 4 (Likert

scale). Standard errors clustered at the school pair level are shown in brackets. Signi cance level markers: *10%;
**5%; ***1%'

For poorer students, assignment to the "Learning to Deal with Money"program is associated
with notably higher levels of interest towards math studies. After two rounds of the intervention, we
observe a discernible increase in general interest in math measured by our aggregate index (Table
12). This increased interest appears to be driven by two key perceptions that develop more strongly
in these students over time. Firstly, there is an increased recognition of the relevance of mathematics
in achieving personal dreams, underscoring the subject's practical importance in shaping their future
aspirations. Secondly, these students increasingly view mathematics as one of the most important
subjects taught in school, highlighting broader educational recognition and appreciation (Table 14).

This shift is highly relevant, as it indicates that the program is not only succeeding in
making math more engaging through its applied approach, but is also associated with an increased
perception of the value of mathematics among those who might benet the most from it. For
students whose parents have fewer resources, understanding the practical utility of mathematics in

real-world applications and its critical role in personal and professional success can be particularly
signi cant.

These results suggest mechanisms through which students experienced an improvement in
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math attainment, as presented in the previous subsection. The link between the increased perception
of math relevance by students and their educational performance is crucial. By recognizing mathe-
matics as a key tool for achieving personal and family goals, these students are likely to engage
more actively and persistently with the content, ultimately improving their pro ciency in the sub-
ject. The intentionality of the program in building interest in mathematics through applied learning
appears to be a critical factor in achieving these results. The curriculum is speci cally designed to
bridge theoretical mathematical concepts with real-world applications, making learning more tan-
gible and directly relevant to the students’ lives. This approach enhances the immediacy and utility
of mathematical knowledge and signi cantly boosts student interest and valuation of the subject.
By intentionally focusing on applied learning, the program appears to e ectively engage students
in a manner that traditional approaches may not, fostering both cognitive and socioemotional skills
that contribute to a more sustained involvement in the subject.
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Tabela 12 { Interest in math and school-related motivation - heterogeneity analysis

Interest in Math (index, std.) Study Strategies (index, std.) Wants to nish school (dummy)

Follow-up 1 Follow-up 2 Follow-up 1 Follow-up 2 Follow-up 1 Follow-up 2
@ ) ©) 4 (5) (6)
Treatment 0.031 -0.001 0.010 -0.046 -0.007 0.003
[0.079] [0.057] [0.056] [0.059] [0.015] [0.020]
No HS (mother) 0.015 -0.060 0.047 -0.020 -0.009 -0.006
[0.045] [0.052] [0.047] [0.049] [0.015] [0.017]
Treatment No HS (mother) 0.070 0.130* 0.032 0.070 0.002 0.020
[0.066] [0.075] [0.065] [0.074] [0.022] [0.027]
School Pair FE Yes Yes Yes Yes Yes Yes
Baseline Dep. Variable Yes Yes Yes Yes Yes Yes
Lasso Selection Controls Yes Yes Yes Yes Yes Yes
Observations 4738 3730 4752 3732 4739 3732
School Pairs 94 95 94 95 94 95

Note: This table presents OLS regression results for the heterogeneous impacts of the nancial education program
on student motivation and their interest in mathematics. Three outcomes were analyzed at this point: rst, an index
that aggregates all survey questions related to interest in math; second, an index that captures proactive study
strategies within math domain; nally, a dummy that takes the value of one when students recognize that they want
to nish high school. "No HS (mother)"denotes the dummy variable which takes the value of one for students whose
mothers did not complete high school (secondary education), and zero otherwise. The number of students and school
pairs considered in the analysis may uctuate within a wave because not all students answered every evaluative
instrument, and they uctuate across waves because of sample attrition. Outcome variables are standardized using
the mean and standard deviation of the control group to facilitate interpretation and enhance comparability with
other studies. Standard errors clustered at the school pair level are shown in brackets. Signi cance level markers:
*10%; **5%; ***1%.
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Tabela 13 { Interest in mathematics - individual questions (follow-up 1) - heterogeneity analysis

Only student:
cl@c@General cl@c@Importance to c]@c@Importance to  c]@c@One of the key c]@c@Not important  c]@c@Helps with cl@c@0nly students

interest achieve dreams help the family school subjects in the routine other subjects shot‘j\l/gciallfjasses
1) @) ®3) 4 ©) (6) @
Treatment -0.012 0.063 0.134** -0.025 -0.012 -0.056 -0.082
[0.062] [0.060] [0.061] [0.067] [0.063] [0.059] [0.071]
No HS (mother) 0.033 0.041 0.008 0.012 -0.080 -0.019 -0.049
[0.041] [0.042] [0.041] [0.041] [0.048] [0.037] [0.051]
Treatment No HS (mother) -0.003 0.026 0.036 0.099 0.041 0.068 -0.002
[0.056] [0.060] [0.056] [0.061] [0.065] [0.055] [0.077]
Original p-value (HTE) 0.95 0.66 0.52 0.10 0.53 0.21 0.97
RW p-value (HTE) 0.99 0.87 0.87 0.10 0.87 0.33 0.99
School Pair FE Yes Yes Yes Yes Yes Yes Yes
Baseline Dep. Variable Yes Yes Yes Yes Yes Yes Yes
Lasso Selection Controls Yes Yes Yes Yes Yes Yes Yes
Observations 4738 4738 4738 4738 4738 4738 4738
School Pairs 94 94 94 94 94 94 94

Note: This table presents OLS regression results for the impact of the nancial education program on the interest
of students in the subject of mathematics. We break this analysis down by looking at the impact on each of the
individual questions. Romano-Wolf correction of standard errors was employed so as to adjust for family-wise error
rate when testing for multiple hypotheses simultaneously (ROMANO; WOLF, 2005). "No HS (mother)"denotes the
dummy variable which takes the value of one for students whose mothers did not complete high school (secondary
education), and zero otherwise. The number of students and school pairs considered in the analysis may uctuate
within a wave because not all students answered every evaluative instrument, and they uctuate across waves because
of sample attrition. Here the values for outcome variables range from 1 to 4 (Likert scale). Standard errors clustered
at the school pair level are shown in brackets. Signi cance level markers: *10%; **5%; ***1%.
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Tabela 14 { Interest in mathematics - individual questions (follow-up 2) - heterogeneity analysis

Only student:
cl@c@General cl@c@Importance to c]@c@Importance to  c]@c@One of the key c]@c@Not important  c]@c@Helps with C]@ﬁo Inili,esitu ents
interest achieve dreams help the family school subjects in the routine other subjects
should take classes

1 (@) ©)] 4 (5) (6) @]

Treatment -0.004 0.032 0.059 -0.021 -0.024 -0.033 -0.001
[0.061] [0.044] [0.044] [0.053] [0.069] [0.040] [0.053]
No HS (mother) -0.039 -0.022 0.009 -0.069 -0.019 -0.043 -0.040
[0.050] [0.046] [0.044] [0.045] [0.061] [0.038] [0.054]
Treatment No HS (mother) 0.058 0.124* 0.028 0.130* 0.051 0.086 0.066
[0.071] [0.063] [0.064] [0.066] [0.080] [0.064] [0.070]
Original p-value (HTE) 0.41 0.05 0.66 0.05 0.53 0.18 0.35
RW p-value (HTE) 0.50 0.04 0.57 0.04 0.57 0.22 0.50
School Pair FE Yes Yes Yes Yes Yes Yes Yes
Baseline Dep. Variable Yes Yes Yes Yes Yes Yes Yes
Lasso Selection Controls Yes Yes Yes Yes Yes Yes Yes
Observations 3733 3734 3734 3734 3734 3731 3730
School Pairs 95 95 95 95 95 95 95

Note: This table presents OLS regression results for the impact of the nancial education program on the interest
of students in the subject of mathematics. We break this analysis down by looking at the impact on each of the
individual questions. Romano-Wolf correction of standard errors was employed so as to adjust for family-wise error
rate when testing for multiple hypotheses simultaneously (ROMANO; WOLF, 2005). "No HS (mother)"denotes the
dummy variable which takes the value of one for students whose mothers did not complete high school (secondary
education), and zero otherwise. The number of students and school pairs considered in the analysis may uctuate
within a wave because not all students answered every evaluative instrument, and they uctuate across waves because
of sample attrition. Here the values for outcome variables range from 1 to 4 (Likert scale). Standard errors clustered
at the school pair level are shown in brackets. Signi cance level markers: *10%; **5%; ***1%.

1.5.4 Socioemotional skills

As explained in Section 1.3, in addition to developing math hard skills, the program also emphasizes
the development of forward-looking behaviors and soft skills that may a ect the learning experience
as a whole, notably the internal locus of control, grit, and growth mindset. Therefore, evaluating its
impact on such dimensions is important, as the literature on the interplay between similar programs

(particularly focusing on nancial education) and broader socioemotional skills such as self-control
and patience is still scarce.

Our ITT analysis of these outcomes uncovers a rich set of results. Initially, we observe a
negative impact on the growth mindset of treatment students in a magnitude of 0.06 SD. This
e ect fades away by the end of the second year of the intervention. We interpret this as a response
to the introduction of new content and methodologies into the math curriculum during the sensitive
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period of school reopening after the most severe period of the COVID-19 pandemic in the country,
in accordance with the ndings of Crispim et al. (2022). The authors show that the pandemic
signi cantly a ected Brazilian students' socioemotional skills, with heightened stress and anxiety
levels arising from extended isolation and disruptions in their routines. Also, they argue that, as
schools reopened in 2021, issues such as concentration di culties and struggles with anxiety and
insecurity became increasingly evident. In this sense, an initially perceived complexity of the content
may have led already stressed and anxious students to doubt their abilities to grasp the content,
unintentionally reinforcing a xed mindset. This e ect, however, disappeared as students became
more familiar with the subject over time.

Although we did not observe signi cant e ects on the internal locus of control or grit, we
did observe an improvement in the former for students of low SES. This result is in line with their
improved academic performance, as shown by the nancial literacy scores, their math grades on
the school transcript, and the results of the SAEGO exam. In fact, these results suggest that the
program seems to have rst impacted these students' interest in math and internal locus of control,
according to the results from the rst year, then subsequently improved their academic performance
in the following period.
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Tabela 15 { OLS Regression Results for Socioemotional Skills

Int. Locus of Control Growth Mindset Grit

Follow-up 1 Follow-up 2 Follow-up 1 Follow-up 2 Follow-up 1 Follow-up 2

1) (2 3 (4) (5) (6)

Treatment -0.017 -0.003 -0.057* 0.026 0.024 0.051

[0.044] [0.052] [0.033] [0.043] [0.037] [0.035]
School Pair FE Yes Yes Yes Yes Yes Yes
Baseline Dep. Variable Yes Yes Yes Yes Yes Yes
Lasso Selection Controls Yes Yes Yes Yes Yes Yes
Observations 5453 4297 5510 4306 5463 4294
School Pairs 94 95 94 95 94 95

Note: This table presents OLS regression results for the impact of the nancial education program on students’
socioemotional skills (internal locus of control, growth mindset and grit). The number of students and school pairs
considered in the analysis may uctuate within a wave because not all students answered every evaluative instrument,
and they uctuate across waves because of sample attrition. Outcome variables are standardized using the mean and
standard deviation of the control group to facilitate interpretation and enhance comparability with other studies.
Standard errors clustered at the school pair level are shown in brackets. Signi cance level markers: *10%; **5%;
***1%.
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Tabela 16 { Socioemotional skills - heterogeneity analysis (indexes, std)

Int. Locus of Control Growth Mindset Grit

Follow-up 1 Follow-up 2 Follow-up 1 Follow-up 2 Follow-up 1 Follow-up 2

1) 2 3) 4) ) (6)

Treatment -0.056 0.001 -0.071 0.048 0.055 0.057

[0.051] [0.062] [0.046] [0.053] [0.044] [0.045]
No HS (mother) -0.091%** -0.044 -0.099** 0.087* 0.042 0.046

[0.035] [0.053] [0.049] [0.053] [0.035] [0.043]
Treatment O No HS (mother) 0.113* 0.071 0.033 -0.077 -0.063 0.007

[0.058] [0.065] [0.065] [0.069] [0.051] [0.058]
School Pair FE Yes Yes Yes Yes Yes Yes
Baseline Dep. Variable Yes Yes Yes Yes Yes Yes
Lasso Selection Controls Yes Yes Yes Yes Yes Yes
Observations 4712 3726 4759 3734 4721 3723
School Pairs 94 95 94 95 94 95

Note: This table displays OLS regression results exploring heterogeneous e ects of the nancial education program
on students' socio-emotional skills. "No HS (mother)"denotes the dummy variable, which takes the value of one for
students whose mothers did not complete high school (secondary education) and zero otherwise. The number of
students and school pairs considered in the analysis may uctuate within a wave because not all students answered
every evaluative instrument, and they uctuate across waves because of sample attrition. Outcome variables are
standardized using the mean and standard deviation of the control group to facilitate interpretation and enhance
comparability with other studies. Standard errors clustered at the school pair level are shown in brackets. Signi cance
level markers: *10%; **5%; ***1%

1.5.5 Readiness for the Labor Market

Still concerning socio-emotional dimensions, we also evaluate the program's e ects on skills relevant
to the labor market, as identi ed by the new instrument developed by the Laboratory for Studies
and Research in Education and Social Economy from the University of Sao Paulo (LEPES-USP).
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This instrument assesses and standardizes young Brazilians' performance in skills seen as crucial
by employing organizations.

From the large set of competencies assessed by the complete questionnaire, we restrict our
analysis to seven that we believe could be a ected by the program through the stimuli to forward-
looking behaviors. The tables 17, 18 and 19 below show the impacts' estimates on standard de-
viations found in the midline collection (Mar/2022) and in the second follow-up (Nov/2022). As
previously discussed, we use the midline collection instead of the rst follow-up because this instru-
ment was only applied to 10th-grade students. It is worth highlighting, however, that this survey
was applied before a second exposure to the program and around ve months after the end of the
rst dose of the intervention.

As seen in Table 17, the program temporarily increases treated students' decision-making
capacity, even after months the rst application has ended. This result is in line with the proposal
of a nancial education program that seeks to master tools to think about the future, notably at
an age when teenagers are expected to be planning their next years and making crucial decisions,
such as career choices. Despite the initial impact of 8% of a standard deviation, the e ect seems
to vanish after the program's second year, possibly related to a novelty e ect. We do not nd a
signi cant impact on other skills, but we still observe a positive estimate in most of them initially,
followed by an apparent decline.
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Tabela 17 { Skills for the Labor Market (1/3) - indexes (std)

Make Decisions Prioritize Tasks Solve Problems

Midline Follow-up 2 Midline Follow-up 2 Midline Follow-up 2

(1) 2 3) (4) (5) (6)
Treatment 0.079** -0.054 -0.015 0.020 0.014 -0.002
[0.037] [0.037] [0.044] [0.052] [0.038] [0.044]

School Pair FE Yes Yes Yes Yes Yes Yes
Baseline Dep. Variable No No No No No No
Lasso Selection Controls Yes Yes Yes Yes Yes Yes
Observations 4688 4422 4628 4395 4623 4391
School Pairs 94 95 94 95 94 95

Note: This table presents OLS regression results for the impact of the nancial education program on a rst
set of skills seen as relevant for the labor market (decision-making ability, ability to prioritize tasks, and to
solve problems). The outcomes are indexes computed by the Laboratory LEPES from the University of Sao
Paulo based on students' answers. The variables are standardized using the mean and standard deviation of the
control group to facilitate interpretation and enhance comparability with other studies. The number of students
and school pairs considered in the analysis may uctuate within a wave because not all students answered every
evaluative instrument, and they uctuate across waves because of sample attrition. Standard errors clustered
at the school pair level are shown in brackets. Signi cance level markers: *10%; **5%; ***1%.
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Tabela 18 { Skills for the Labor Market (2/3) - indexes (std)

Responsibility and Commitment Frustration Tolerance

Midline Follow-up 2 Midline Follow-up 2
(1) (2) (3) (4)

Treatment 0.033 0.016 -0.008 -0.003

[0.042] [0.056] [0.032] [0.037]
School Pair FE Yes Yes Yes Yes
Baseline Dep. Variable No No No No
Lasso Selection Controls Yes Yes Yes Yes
Observations 4613 4387 4616 4387
School Pairs 94 95 94 95

Note: This table presents OLS regression results for the impact of the nancial education program on another
set of skills seen as relevant for the labor market (responsibility and commitment, and tolerance to frustrations).
The outcomes are indexes computed by the Laboratory LEPES from the University of Sao Paulo based on
students' answers. The variables are standardized using the mean and standard deviation of the control group
to facilitate interpretation and enhance comparability with other studies. The number of students and school
pairs considered in the analysis may uctuate within a wave because not all students answered every evaluative
instrument, and they uctuate across waves because of sample attrition. Standard errors clustered at the school
pair level are shown in brackets. Signi cance level markers: *10%; **5%; ***1%.
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Tabela 19 { Skills for the Labor Market (3/3) - indexes (std)

Learning to Learn Plan a Career Readiness Mean (std.)

Midline Follow-up 2 Midline Follow-up 2 Midline Follow-up 2
1) 2 3 4 ) (6)

Treatment 0.028 -0.005 0.036 -0.042 0.028 -0.017
[0.039]  [0.046]  [0.042]  [0.040]  [0.040] [0.048]

School Pair FE Yes Yes Yes Yes Yes Yes
Baseline Dep. Variable No No No No No No
Lasso Selection Controls Yes Yes Yes Yes Yes Yes
Observations 4662 4407 4651 4401 4594 4364
School Pairs 94 95 94 95 94 95

Note: This table presents OLS regression results for the impact of the nancial education program on another
set of skills seen as relevant for the labor market (learning how to learn and ability to plan a career), as well
as on the mean of the skills. The skills outcomes are indexes computed by the Laboratory LEPES from the
University of Sao Paulo based on students' answers. The variables are standardized using the mean and standard
deviation of the control group to facilitate interpretation and enhance comparability with other studies. The
number of students and school pairs considered in the analysis may uctuate within a wave because not all
students answered every evaluative instrument, and they uctuate across waves because of sample attrition.
Standard errors clustered at the school pair level are shown in brackets. Signi cance level markers: *10%; **5%;
***1%.

Assessing the heterogeneous impacts of the program on the readiness for the labor market
dimension, we observe more solid and positive e ects on students' capacity to solve problems by a
magnitude of 0.15 SD by the end of the second year and in their frustration tolerance by 0.12 SD.
These results are in line with the impact on their academic achievement and in their internal locus
of control as presented earlier.
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Tabela 20 { Skills for the Labor Market (1/3) - heterogeneity analysis (indexes, std)

Make Decisions

Prioritize Tasks

Solve Problems

Midline Follow-up 2 Midline 1 Follow-up 2 Midline 1 Follow-up 2

1) 2 3) (4) ) (6)

Treatment 0.102** -0.080* -0.018 -0.011 0.007 -0.085

[0.042] [0.042] [0.061] [0.067] [0.047] [0.054]
No HS (Mother) -0.018 -0.098** -0.016 -0.048 -0.037 -0.095*

[0.048] [0.048] [0.050] [0.048] [0.045] [0.053]
Treatment x No HS (mother) -0.063 0.063 0.021 0.060 0.018 0.145**

[0.061] [0.066] [0.070] [0.066] [0.063] [0.071]
School Pair FE Yes Yes Yes Yes Yes Yes
Baseline Dep. Variable Yes Yes Yes Yes Yes Yes
Lasso Selection Controls Yes Yes Yes Yes Yes Yes
Observations 4079 3840 4028 3812 4025 3808
School Pairs 94 95 94 95 94 95

Note: This table displays OLS regression results exploring heterogeneous e ects of the nancial education
program on students' labor market skills. "No HS (mother)"denotes the dummy variable, which takes the value

of one for students whose mothers did not complete high school (secondary education) and zero otherwise.
The skills outcomes are indexes computed by the Laboratory LEPES from the University of Sao Paulo based
on students' answers. The variables are standardized using the mean and standard deviation of the control
group to facilitate interpretation and enhance comparability with other studies. The number of students and
school pairs considered in the analysis may uctuate within a wave because not all students answered every
evaluative instrument, and they uctuate across waves because of sample attrition. Standard errors clustered
at the school pair level are shown in brackets. Signi cance level markers: *10%; **5%; ***1%.
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Tabela 21 { Skills for the Labor Market (2/3) - heterogeneity analysis (indexes, std)

Responsibility and Commitment

Frustration Tolerance

Midline Follow-up 2 Midline Follow-up 2
(1) (2) €)) (4)
Treatment 0.055 -0.026 -0.021 -0.076
[0.051] [0.067] [0.046] [0.048]
No HS (Mother) 0.012 -0.029 -0.008 -0.033
[0.044] [0.051] [0.048] [0.053]
Treatment x No HS (Mother) -0.022 0.049 0.003 0.122*
[0.064] [0.067] [0.061] [0.071]
School Pair FE Yes Yes Yes Yes
Baseline Dep. Variable No No No No
Lasso Selection Controls Yes Yes Yes Yes
Observations 4017 3804 4019 3804
School Pairs 94 95 94 95
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Note: This table displays OLS regression results exploring heterogeneous e ects of the nancial education
program on students' labor market skills. "No HS (mother)"denotes the dummy variable, which takes the value

of one for students whose mothers did not complete high school (secondary education) and zero otherwise.
The skills outcomes are indexes computed by the Laboratory LEPES from the University of Sao Paulo based
on students' answers. The variables are standardized using the mean and standard deviation of the control
group to facilitate interpretation and enhance comparability with other studies. The number of students and
school pairs considered in the analysis may uctuate within a wave because not all students answered every
evaluative instrument, and they uctuate across waves because of sample attrition. Standard errors clustered
at the school pair level are shown in brackets. Signi cance level markers: *10%; **5%; ***1%.



72

CAPITULO 1

Tabela 22 { Skills for the Labor Market (3/3) - heterogeneity analysis (indexes, std)

Learning to Learn

Plan a Career

Readiness for LM (mean, std.)

Midline Follow-up 2 Midline Follow-up 2 Midline Follow-up 2
1) ) 3 4 5) (6)
Treatment 0.023 -0.014 0.043 -0.065 0.033 -0.063
[0.049] [0.053] [0.048] [0.044] [0.049] [0.054]
No HS (Mother) -0.008 -0.050 -0.040 -0.044 -0.017 -0.067
[0.043] [0.051] [0.040] [0.043] [0.045] [0.048]
Treatment x No HS (Mother) -0.005 -0.017 -0.002 0.007 -0.009 0.068
[0.059] [0.067] [0.059] [0.060] [0.058] [0.063]
School Pair FE Yes Yes Yes Yes Yes Yes
Baseline Dep. Variable Yes Yes Yes Yes Yes Yes
Lasso Selection Controls Yes Yes Yes Yes Yes Yes
Observations 4057 3825 4048 3817 4000 3784
School Pairs 94 95 94 95 94 95

Note: This table displays OLS regression results exploring heterogeneous e ects of the nancial education
program on students' labor market skills, as well as on the mean of these skills. "No HS (mother)"denotes
the dummy variable, which takes the value of one for students whose mothers did not complete high school
(secondary education) and zero otherwise. The skills outcomes are indexes computed by the Laboratory LEPES
from the University of Sao Paulo based on students' answers. The variables are standardized using the mean
and standard deviation of the control group to facilitate interpretation and enhance comparability with other
studies. The number of students and school pairs considered in the analysis may uctuate within a wave
because not all students answered every evaluative instrument, and they uctuate across waves because of
sample attrition. Standard errors clustered at the school pair level are shown in brackets. Signi cance level

markers: *10%; **5%; ***19%.
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1.6 Conclusion

This paper undertook a comprehensive examination of the "Learning to Deal with Money"program,

a school-based nancial education initiative implemented in public schools in the state of Goas,
Brazil. The study's primary objective was to |l the gap in the related literature, bringing the
impacts of a school-based nancial education program on student motivation and related school
achievement. For this, we used an experimental setting and leveraged the survey and complemen-
tary administrative data to investigate students’ math attainment, nancial literacy, interest in
mathematics, and relevant socio-emotional skills.

Our paper contributes to the literature on nancial education as one of the rst studies
to rigorously explore the impacts of school-based programs beyond the strict scope of nancial
literacy and downstream behaviors. It also provides evidence to the literature on education in deve-
loping countries that incorporating more applied content into core subjects can enhance educational
outcomes. This nding underscores the potential bene ts of curricular integration in addressing the
consistently low academic performance of students in middle and low-income countries and the
general lack of school appeal. Examining a broad set of soft skills adds to the study, providing
a rich analysis of the interplay between these e ects, academic outcomes, and aspects of student
motivation and engagement.

We nd evidence that the program improved nancial literacy and related math skills by 0.13
standard deviations, a result comparable in magnitude to the average e ect of programs focusing on
other educational domains, and that slightly diminished over time but persisted to the second year,
with an impact of 0.09 SD. This nding aligns with the previous literature (KAISER; MENKHOFF,
2020) on nancial education programs for youth. Examining regular mathematics performance, with
administrative data on nal transcript grades and the state standardized exam, we nd that the
initiative seems to increase math skills that were worked through the program's activities.

Importantly, our ndings indicate that the e ects on academic outcomes are accompanied
by increased interest and study engagement in mathematics. Notably, treated students are more
likely to recognize the value of learning math, such as in helping them provide better life conditions
for their families. After the second year of contact with the program, they are also more prone
to see mathematics as crucial for achieving their dreams. A crucial result is that the program is
remarkably e ective for students from more vulnerable socioeconomic backgrounds. Looking at
the heterogeneous e ects, we nd that the initiative helps these students increase their nancial
literacy and applied math skills by a greater magnitude. They also show more interest in math
and present a signi cant increase in their regular mathematics grades and the o cial state exam's
overall standardized math scores.



74 CAPITULO 1

On the socio-emotional side, we nd positive e ects on students' decision-making ability,
a relevant skill for the labor market, and on most vulnerable students' internal locus of control,
nding that aligns with their aforementioned enhanced academic performance. For the rst year of
the program, a striking result was a negative e ect on student growth mindset, which we understand
as related to the challenging context these teenagers were facing with the recent overcome of the
most severe period of COVID-19 pandemic in the country and the reopening of schools. We do not
nd evidence of impacts on downstream nancial behaviors, which aligns with the literature that
indicates that behavioral e ects are often limited in the short term (BRUHN et al., 2016; KAISER
et al., 2022).

Taking the results altogether, especially for students from lower socioeconomic backgrounds,
our ndings suggest that an integrated nancial education program can substantially impact the
students' math performance and nancial literacy after a longer exposure, helping to close the
knowledge gap and inequalities. The mechanisms behind these impacts seem to be the increased
interest in math, as well as an enhanced internal locus of control. Additionally, we also observe
heterogeneous impacts on more vulnerable students on other socio-emotional skills for the labor
market, suggesting that such integration can be a powerful tool to combat inequalities arising from
di erent socioeconomic backgrounds-

Looking ahead, our ndings call for further research into several critical areas. A crucial next
step is to investigate the longer-term e ects of the intervention, particularly in terms of nancial
behaviors and habits, which may take more time to manifest. Also, a relevant avenue of research is to
understand the long-term e ects on socio-emotional skills and students' motivation to comprehend
their spillover impacts on individuals' future academic and labor market outcomes.

In summary, this paper o ers a comprehensive perspective on the educational impacts of an
applied curriculum in mathematics, bene ting from the increasing demand for nancial education
programs. The lessons learned here underscore the potential bene ts of curricular integration and
more applied math classes, especially for the most vulnerable students.

Appendix A

A.1 Sampling Strategy

As presented in the text, the sample selection made use of a strati ed draw based on what we have
been calling similarity units. These were de ned using the following approach: for each regional
section of the state educational system with a reasonable number of hybrid schools (eight or more),
four similarity units were formed based on the distribution of the 2019 SAEGO mathematics scores
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in that region (the rst unit then corresponds to schools who were in the rst math quartile, the
second to schools with performance between the 25th and the 50th percentile of the distribution,
and so on). As the number of schools in each region varies considerably, some similarity units were
with 9 schools, while others had only two. In smaller regional sections ( fteen out of the forty),
schools were divided into just two groups (below or above the median score) or were not grouped
at all (this was the case of three regions with less than four hybrid schools).

Once the similarity units were de ned, sampling tests were performed to assess the repre-
sentativeness of this approach. In particular, the following process was repeated twenty times and,
for each resulting sample, it was tested how representative of the hybrid schools it was: a random
number was assigned to each school and, within each similarity unit, schools with a number less
than or equal to the 46th percentile were selected. The 46th percentile is set since 200 0:463 432.

The representativeness assessment was based on the analysis of the distributions (tables
below) of the following variables: mathematics and literacy scores in the 2018 and 2019 SAEGO;
the performance of schools in the IDEB from 2015 and 2017; the number of students enrolled in
the 9th grade and the total enrollment in the schools. Additionally, Kolmogorov-Smirnov tests were
performed to assess the similarity in the distribution of each of the variables in the resulting samples
and in the set of the other hybrid schools. Of the twenty resulting samples, in only three of them did
any of the variables present a distribution statistically di erent from the rest of the hybrid schools.

This was considered a good result and the methodology applied again (21st strati ed draw)
to de ne the o cial sample of 201 schools. Kolmogorov-Smirnov tests suggested that the distribu-
tion of relevant variables in the sample was similar to the rest of the population. After the sampling,
however, the Education Secretary informed us that 5 schools out of the 201 were undergoing reor-
ganization and, therefore, would not be able to participate in the study.

Due to the proximity of the baseline, the solution adopted was again a strati ed random
selection of 4 new schools from the similarity units with the highest number of schools (twelve). The
choice of 4 units out of these 12 was also made from a draw. Once the groups were de ned, within
each one, the school outside from the original sample and with the lowest value for the previously
assigned random number (from the mentioned 21st draw) was selected.

A.2 Pair-Matching Strategy

Three sets of variables were used to de ne and test the school pairing approach:

The Selection Set (variables at the school level)

" percentage of students with internet access at home;
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percentage of students that answered the baseline survey;
percentage of teachers who answered the baseline survey;

percentage of students with available academic records.

The Students Set (variables at the school average level)

ve principal factors 2’ aggregating students' answers to the baseline socioemotional section.
As presented in Section 5, this block of the questionnaire corresponds to the SENNA instru-
ment, applied in several municipalities and states throughout Brazil. The SENNA Institute

is responsible for calculating the socioemotional traits scores, based on its own methodology
and parameters. As at the time of the draw, the o cial results were not yet available, the
principal component analysis was chosen to partially represent this relevant dimension in the
pairing process;

three principal factors?® aggregating information on the socioeconomic level of the students;

~ percentage of correct answers in each of the four basic nancial literacy questions (on in ation,

simple and compound interest, and risk diversi cation);

~ the mean, the 25th and 75th percentiles of the 2020 mathematics grade distribution (from

academic records).

The Teachers Set (variables at the school average level)

" a principal factor aggregating information on the socioeconomic level of the teachers;

a principal factor aggregating answers to questions regarding external locus of control;

" a principal factor aggregating answers on grit and perseverance;
" a principal factor aggregating answers on self-e cacy;

" a principal factor aggregating answers on their motivation and commitment with the profes-

sion;

" the percentage of correct answers in each of the four basic nancial literacy questions (on

in ation, simple and compound interest, and risk diversi cation).

2"From a principal component analysis (PCA), statistical technique used to aggregate information from several
variables.
28From a principal component analysis.
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The rst tested pairing model was based on a principal factor component (PCA) aggregating
the following characteristics of the schools at the beginning of 2620

" dropout, failure and passing rates from 2017, 2018 and 2019;

" mathematics and literacy mean scores in 2017, 2018 and 2019 SAEGO;
" school management inde¥ from 2017, 2018 and 2019;

" total enrollment in school (2019) and in the 9th grade (2020);

" the socioeconomic level of the school in 2015 (latest available year at the time), computed by
INEP.

In this model, the values for each year were considered as observations (pooled analysis).

The second tested model adopted the following approach: using the selection set aforemen-
tioned, a principal factor component was generated along with four groups (quartiles) based on its
distribution. The variables from the teachers and students sets were used to create another prin-
cipal factor aggregating important information on these dimensions. Then, within each selection
group, schools were paired for proximity in this second aggregated factor. That is, schools were rst
grouped based on the availability of information, then paired with similar ones in terms of student
and faculty characteristics.

The third model was the chosen one and is based on the following approach: initially, three
principal factors were created, being one for each aforementioned set; then, these factors were used
to generate a new one aggregating information from schools in all the proposed dimensions. The
pairing was made for proximity in terms of this more aggregate factor.

The models were assessed based on the probability of registering imbalances in the three
proposed dimensions (selection, students and teachers). For this, by proposed model, one hundred
randomizations were simulated and, for each resulting draw, the assigned groups of the schools
were regressed on the three sets of variables, seeking to evaluate potential selection problems in the
pairing.

The table below summarizes the results, showing by model, in how many draws (out of
one hundred), the variables of each dimension showed joint statistical signi cance. The 2nd and
3rd model presented a total number quite similar (29 and 30, respectively). However, as the latter
presented a smaller number of imbalances in the selection dimension (relative to the availability of
information), it was the chosen.

29This model would be used in the impact evaluation of that year if the pandemic had not occurred.
30Calculated annually by the Brazilian National Institute of Educational Studies and Research (INEP).
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Appendix B

B.1 Balance Check on Non-Attritors

The tables below present the baseline characteristics for the treatment and control groups, the

di erence between the means and the respective p-values, considering the sample found both in the
baseline and in each of the ten follow-up datasets used, ve for each year of the intervention. As
one can see, the balance check on non-attritors for the rst-year outcomes is quite similar to the
one for the whole sample, as presented in Section 4. For the second-year datasets, we observe a
slight change in the pattern, with the occurrence of joint signi cance in the group di erence with

the whole set of variables.
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Tabela 23 { Baseline Balance - Non-Attritors in Survey 2021

Control Treatment Di. (T-C) p-value

Panel A: Background characteristics

Age 14.95 14.96 0.01 0.37
Male 0.45 0.44 -0.01 0.98
White 0.28 0.28 0.00 0.60
Socioeconomic Index (index, pca) 0.10 0.15 0.05 0.67
Panel B: Educational controls

Always studied in public school 0.73 0.67 -0.05 0.95
Never failed a grade 0.88 0.87 -0.01 0.77
Afternoon shift 0.53 0.58 0.05 0.70
Self-management (Senna index) -0.05 -0.12 -0.06 0.10
Negative-emotion resilience (Senna index) -0.39 -0.47 -0.08* 0.05
Panel C: Baseline educational outcomes

Math Grade in 2020 7.50 7.41 -0.10** 0.01
Desires to nish high-school 0.96 0.94 -0.02* 0.08
Study strategy in math (index, pca) -0.06 -0.02 0.04** 0.04
Engagement in math (index, pca) 0.02 0.01 -0.01 0.94
Panel D: Baseline socioemotional outcomes

Growth mindset (index, pca) -0.01 -0.03 -0.02 0.35
Grit (index, pca) 0.10 0.03 -0.08** 0.04
Inner locus of control (index, pca) 0.70 0.70 -0.01 0.14
Panel E: Baseline nancial educ. outcomes

Financial literacy test score (perc.) 0.63 0.64 0.01 0.73
Financial Behavior (index, pca) 0.01 -0.04 -0.05 0.90

Note: Signi cance levels (*10%; **5%; ***1%) are captured through OLS estimation considering school pairs xed

e ects and accounting for clustered (school pairs) standard errors. F-test of joint signi cance: 1.652*, statistically
signi cant at 10%. Panels A and B comprise the control variables to be explored to increase the precision of the
estimates, measuring characteristics related to the socioeconomic and academic background of the students. Panel
C shows the baseline values for the outcomes of mathematics attainment and engagement (SAEGO is only applied
at the end of the 9th grade and is therefore not available). Panel D brings the baseline values of the socio-emotional
dimensions investigated, and Panel E the nancial education baseline variables. Note that dimensions measured by
a set of questions are assessed through indices generated by principal component analysis (pca).
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Tabela 24 { Baseline Balance - Non-Attritors in Exam 2021

Control Treatment Di. (T-C) p-value

Panel A: Background characteristics

Age 14.95 14.98 0.03 0.35
Male 0.45 0.45 0.00 0.91
White 0.29 0.27 -0.02 0.22
Socioeconomic Index (index, pca) 0.13 0.10 -0.03 0.44
Panel B: Educational controls

Always studied in public school 0.73 0.69 -0.04 0.87
Never failed a grade 0.89 0.87 -0.02 0.62
Afternoon shift 0.54 0.58 0.04 0.67
Self-management (Senna index) -0.06 -0.14 -0.09 0.29
Negative-emotion resilience (Senna index) -0.40 -0.50 -0.10* 0.06
Panel C: Baseline educational outcomes

Math Grade in 2020 7.51 7.37 -0.14 0.20
Desires to nish high-school 0.96 0.94 -0.02 0.18
Study strategy in math (index, pca) -0.04 -0.00 0.04 0.27
Engagement in math (index, pca) -0.00 0.03 0.03 0.30
Panel D: Baseline socioemotional outcomes

Growth mindset (index, pca) -0.02 0.01 0.02* 0.09
Grit (index, pca) 0.10 -0.00 -0.11 0.13
Inner locus of control (index, pca) 0.70 0.69 -0.01 0.26
Panel E: Baseline nancial educ. outcomes

Financial literacy test score (perc.) 0.63 0.63 0.00 0.70
Financial Behavior (index, pca) 0.03 -0.03 -0.06 0.47

Note: Signi cance levels (*10%; **5%; ***1%) are captured through OLS estimation considering school pairs xed

e ects and accounting for clustered (school pairs) standard errors. F-test of joint signi cance: 1.182, not statistically
signi cant. Panels A and B comprise the control variables to be explored to increase the precision of the estimates,
measuring characteristics related to the socioeconomic and academic background of the students. Panel C shows the
baseline values for the outcomes of mathematics attainment and engagement (SAEGO is only applied at the end of
the 9th grade and is therefore not available). Panel D brings the baseline values of the socio-emotional dimensions
investigated, and Panel E the nancial education baseline variables. Note that dimensions measured by a set of
guestions are assessed through indices generated by principal component analysis (pca).
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Tabela 25 { Baseline Balance - Non-Attritors in Math Grades 2021

Control Treatment Di. (T-C) p-value

Panel A: Background characteristics

Age 15.01 15.07 0.05 0.50
Male 0.46 0.45 -0.01 0.40
White 0.27 0.25 -0.02 0.15
Socioeconomic Index (index, pca) -0.13 -0.24 -0.11 0.21
Panel B: Educational controls

Always studied in public school 0.80 0.79 0.00 0.96
Never failed a grade 0.85 0.83 -0.03 0.95
Afternoon shift 0.49 0.56 0.07 0.63
Self-management (Senna index) -0.13 -0.19 -0.06 0.39
Negative-emotion resilience (Senna index) -0.44 -0.54 -0.10** 0.02
Panel C: Baseline educational outcomes

Math Grade in 2020 7.40 7.31 -0.09 0.29
Desires to nish high-school 0.95 0.92 -0.03 0.13
Study strategy in math (index, pca) -0.00 0.07 0.07 0.31
Engagement in math (index, pca) 0.01 0.12 0.11** 0.03
Panel D: Baseline socioemotional outcomes

Growth mindset (index, pca) 0.04 0.11 0.07 0.22
Grit (index, pca) 0.01 -0.05 -0.06 0.31
Inner locus of control (index, pca) 0.68 0.68 0.00 0.72
Panel E: Baseline nancial educ. outcomes

Financial literacy test score (perc.) 0.60 0.60 -0.01 0.86
Financial Behavior (index, pca) 0.09 -0.03 -0.12 0.11

Note: Signi cance levels (*10%; **5%; ***1%) are captured through OLS estimation considering school pairs xed

e ects and accounting for clustered (school pairs) standard errors. F-test of joint signi cance: 1.383, not statistically
signi cant. Panels A and B comprise the control variables to be explored to increase the precision of the estimates,
measuring characteristics related to the socioeconomic and academic background of the students. Panel C shows the
baseline values for the outcomes of mathematics attainment and engagement (SAEGO is only applied at the end of
the 9th grade and is therefore not available). Panel D brings the baseline values of the socio-emotional dimensions
investigated, and Panel E the nancial education baseline variables. Note that dimensions measured by a set of
guestions are assessed through indices generated by principal component analysis (pca).
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Tabela 26 { Baseline Balance - Non-Attritors in SAEGO 2021

Control Treatment Di. (T-C) p-value

Panel A: Background characteristics

Age 14.96 14.97 0.02 0.69
Male 0.45 0.44 0.00 0.92
White 0.29 0.28 -0.01 0.40
Socioeconomic Index (index, pca) 0.13 0.10 -0.03 0.35
Panel B: Educational controls
Always studied in public school 0.73 0.69 -0.04 0.98
Never failed a grade 0.88 0.87 -0.01 0.94
Afternoon shift 0.54 0.56 0.02 0.69
Self-management (Senna index) -0.07 -0.14 -0.07 0.44
Negative-emotion resilience (Senna index) -0.41 -0.51 -0.09* 0.05
Panel C: Baseline educational outcomes
Math Grade in 2020 7.49 7.37 -0.12 0.23
Desires to nish high-school 0.96 0.94 -0.02 0.16
Study strategy in math (index, pca) -0.05 -0.01 0.05 0.17
Engagement in math (index, pca) 0.00 0.03 0.03 0.22
Panel D: Baseline socioemotional outcomes
Growth mindset (index, pca) -0.02 0.00 0.02 0.10
Grit (index, pca) 0.09 -0.00 -0.10 0.15
Inner locus of control (index, pca) 0.70 0.69 -0.01 0.47
Panel E: Baseline nancial educ. outcomes
Financial literacy test score (perc.) 0.63 0.63 0.00 0.68
Financial Behavior (index, pca) 0.01 -0.05 -0.06 0.48

Note: Signi cance levels (*10%; **5%; ***1%) are captured through OLS estimation considering school pairs xed

e ects and accounting for clustered (school pairs) standard errors. F-test of joint signi cance: 1.109, not statistically
signi cant. Panels A and B comprise the control variables to be explored to increase the precision of the estimates,
measuring characteristics related to the socioeconomic and academic background of the students. Panel C shows the
baseline values for the outcomes of mathematics attainment and engagement (SAEGO is only applied at the end of
the 9th grade and is therefore not available). Panel D brings the baseline values of the socio-emotional dimensions
investigated, and Panel E the nancial education baseline variables. Note that dimensions measured by a set of
guestions are assessed through indices generated by principal component analysis (pca).



1.6 Conclusion 83

Tabela 27 { Baseline Balance - Non-Attritors in LM Skills Survey Mar/22

Control Treatment Di. (T-C) p-value

Panel A: Background characteristics

Age 14.93 14.94 0.01 0.99
Male 0.45 0.44 -0.01 0.74
White 0.30 0.28 -0.02 0.10
Socioeconomic Index (index, pca) 0.14 0.15 0.00 0.50
Panel B: Educational controls

Always studied in public school 0.72 0.68 -0.04 0.66
Never failed a grade 0.89 0.88 -0.01 0.85
Afternoon shift 0.57 0.59 0.01 0.84
Self-management (Senna index) -0.04 -0.11 -0.07 0.48
Negative-emotion resilience (Senna index) -0.41 -0.46 -0.05 0.32
Panel C: Baseline educational outcomes

Math Grade in 2020 7.52 7.39 -0.12 0.34
Desires to nish high-school 0.96 0.94 -0.01 0.28
Study strategy in math (index, pca) -0.05 -0.03 0.02 0.52
Engagement in math (index, pca) -0.00 0.02 0.02 0.40
Panel D: Baseline socioemotional outcomes

Growth mindset (index, pca) -0.04 -0.01 0.04* 0.05
Grit (index, pca) 0.12 0.03 -0.10 0.15
Inner locus of control (index, pca) 0.70 0.69 -0.01 0.42
Panel E: Baseline nancial educ. outcomes

Financial literacy test score (perc.) 0.63 0.64 0.01 0.61
Financial Behavior (index, pca) -0.02 -0.03 -0.02 0.65

Note: Signi cance levels (*10%; **5%; ***1%) are captured through OLS estimation considering school pairs xed

e ects and accounting for clustered (school pairs) standard errors. F-test of joint signi cance: 1.098, not statistically
signi cant. Panels A and B comprise the control variables to be explored to increase the precision of the estimates,
measuring characteristics related to the socioeconomic and academic background of the students. Panel C shows the
baseline values for the outcomes of mathematics attainment and engagement (SAEGO is only applied at the end of
the 9th grade and is therefore not available). Panel D brings the baseline values of the socio-emotional dimensions
investigated, and Panel E the nancial education baseline variables. Note that dimensions measured by a set of
guestions are assessed through indices generated by principal component analysis (pca).
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Tabela 28 { Baseline Balance - Non-Attritors in Survey 2022

Control Treatment Di. (T-C) p-value

Panel A: Background characteristics

Age 14.90 14.94 0.04 0.31
Male 0.45 0.44 -0.01 0.86
White 0.29 0.27 -0.02 0.34
Socioeconomic Index (index, pca) 0.20 0.09 -0.11 0.31
Panel B: Educational controls

Always studied in public school 0.73 0.70 -0.03 0.72
Never failed a grade 0.91 0.88 -0.03 0.19
Afternoon shift 0.55 0.58 0.03 0.74
Self-management (Senna index) -0.02 -0.09 -0.07 0.51
Negative-emotion resilience (Senna index) -0.36 -0.45 -0.09 0.10
Panel C: Baseline educational outcomes

Math Grade in 2020 7.57 7.41 -0.15 0.45
Desires to nish high-school 0.96 0.94 -0.02 0.40
Study strategy in math (index, pca) -0.08 -0.04 0.05 0.24
Engagement in math (index, pca) 0.03 0.08 0.05 0.15
Panel D: Baseline socioemotional outcomes

Growth mindset (index, pca) -0.01 -0.01 -0.01 0.15
Grit (index, pca) 0.18 0.05 -0.13* 0.07
Inner locus of control (index, pca) 0.71 0.70 -0.01 0.27
Panel E: Baseline nancial educ. outcomes

Financial literacy test score (perc.) 0.63 0.64 0.01 0.97
Financial Behavior (index, pca) -0.03 -0.01 0.03 0.83

Note: Signi cance levels (*10%; **5%; ***1%) are captured through OLS estimation considering school pairs xed

e ects and accounting for clustered (school pairs) standard errors. F-test of joint signi cance: 1.645*, statistically
signi cant at 10%. Panels A and B comprise the control variables to be explored to increase the precision of the
estimates, measuring characteristics related to the socioeconomic and academic background of the students. Panel
C shows the baseline values for the outcomes of mathematics attainment and engagement (SAEGO is only applied
at the end of the 9th grade and is therefore not available). Panel D brings the baseline values of the socio-emotional
dimensions investigated, and Panel E the nancial education baseline variables. Note that dimensions measured by
a set of questions are assessed through indices generated by principal component analysis (pca).
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Tabela 29 { Baseline Balance - Non-Attritors in Exam 2022

Panel A: Background characteristics

Age

Male

White

Socioeconomic Index (index, pca)

Panel B: Educational controls

Always studied in public school

Never failed a grade

Afternoon shift

Self-management (Senna index)
Negative-emotion resilience (Senna index)
Panel C: Baseline educational outcomes
Math Grade in 2020

Desires to nish high-school

Study strategy in math (index, pca)
Engagement in math (index, pca)

Panel D: Baseline socioemotional outcomes
Growth mindset (index, pca)
Grit (index, pca)

Inner locus of control (index, pca)

Panel E: Baseline nancial educ. outcomes
Financial literacy test score (perc.)
Financial Behavior (index, pca)

Control Treatment Di. (T-C) p-value
14.90 14.93 0.03 0.38
0.46 0.45 -0.01 0.91
0.29 0.28 -0.01 0.27

0.23 0.18 -0.05 0.34
0.72 0.68 -0.04 0.86
0.90 0.88 -0.02 0.28
0.57 0.59 0.02 0.74
0.00 -0.11 -0.11 0.24
-0.37 -0.45 -0.07 0.32
7.56 7.41 -0.15 0.14
0.96 0.95 -0.02 0.47
-0.07 -0.04 0.03 0.41
0.04 0.04 0.01 0.33
-0.04 -0.01 0.02** 0.03
0.20 0.04 -0.16* 0.07
0.71 0.70 -0.01 0.59
0.64 0.64 0.00 0.67
-0.06 -0.02 0.04 0.54

Note: Signi cance levels (*10%; **5%; ***1%) are captured through OLS estimation considering school pairs xed

e ects and accounting for clustered (school pairs) standard errors. F-test of joint signi cance: 1.546*, statistically
signi cant at 10%. Panels A and B comprise the control variables to be explored to increase the precision of the
estimates, measuring characteristics related to the socioeconomic and academic background of the students. Panel
C shows the baseline values for the outcomes of mathematics attainment and engagement (SAEGO is only applied
at the end of the 9th grade and is therefore not available). Panel D brings the baseline values of the socio-emotional
dimensions investigated, and Panel E the nancial education baseline variables. Note that dimensions measured by
a set of questions are assessed through indices generated by principal component analysis (pca).
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Tabela 30 { Baseline Balance - Non-Attritors in Math Grades 2022

Control Treatment Di. (T-C) p-value

Panel A: Background characteristics

Age 14.93 14.94 0.02 0.79
Male 0.45 0.45 0.00 0.91
White 0.29 0.27 -0.02 0.22
Socioeconomic Index (index, pca) 0.19 0.15 -0.04 0.49
Panel B: Educational controls

Always studied in public school 0.72 0.68 -0.04 0.85
Never failed a grade 0.90 0.88 -0.02 0.28
Afternoon shift 0.56 0.60 0.04 0.51
Self-management (Senna index) -0.04 -0.12 -0.08 0.31
Negative-emotion resilience (Senna index) -0.38 -0.45 -0.07 0.26
Panel C: Baseline educational outcomes

Math Grade in 2020 7.52 7.38 -0.15 0.16
Desires to nish high-school 0.96 0.94 -0.01 0.50
Study strategy in math (index, pca) -0.07 -0.04 0.04 0.29
Engagement in math (index, pca) 0.02 0.04 0.02 0.26
Panel D: Baseline socioemotional outcomes

Growth mindset (index, pca) -0.03 -0.02 0.01* 0.09
Grit (index, pca) 0.15 0.02 -0.13* 0.05
Inner locus of control (index, pca) 0.71 0.69 -0.01 0.28
Panel E: Baseline nancial educ. outcomes

Financial literacy test score (perc.) 0.63 0.64 0.00 0.74
Financial Behavior (index, pca) -0.02 -0.02 0.00 0.91

Note: Signi cance levels (*10%; **5%; ***1%) are captured through OLS estimation considering school pairs xed

e ects and accounting for clustered (school pairs) standard errors. F-test of joint signi cance: 1.942**, statistically
signi cant at 5%. Panels A and B comprise the control variables to be explored to increase the precision of the
estimates, measuring characteristics related to the socioeconomic and academic background of the students. Panel
C shows the baseline values for the outcomes of mathematics attainment and engagement (SAEGO is only applied
at the end of the 9th grade and is therefore not available). Panel D brings the baseline values of the socio-emotional
dimensions investigated, and Panel E the nancial education baseline variables. Note that dimensions measured by
a set of questions are assessed through indices generated by principal component analysis (pca).
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Tabela 31 { Baseline Balance - Non-Attritors in SAEGO 2022

Control Treatment Di. (T-C) p-value

Panel A: Background characteristics

Age 14.90 14.93 0.03 0.38
Male 0.46 0.45 -0.01 0.91
White 0.29 0.28 -0.01 0.26
Socioeconomic Index (index, pca) 0.23 0.18 -0.05 0.34
Panel B: Educational controls

Always studied in public school 0.72 0.68 -0.04 0.86
Never failed a grade 0.90 0.88 -0.02 0.28
Afternoon shift 0.57 0.59 0.02 0.74
Self-management (Senna index) 0.00 -0.11 -0.11 0.23
Negative-emotion resilience (Senna index) -0.37 -0.45 -0.08 0.32
Panel C: Baseline educational outcomes

Math Grade in 2020 7.56 7.41 -0.15 0.14
Desires to nish high-school 0.96 0.95 -0.02 0.47
Study strategy in math (index, pca) -0.07 -0.04 0.03 0.41
Engagement in math (index, pca) 0.04 0.04 0.01 0.33
Panel D: Baseline socioemotional outcomes

Growth mindset (index, pca) -0.04 -0.01 0.02** 0.04
Grit (index, pca) 0.20 0.04 -0.16* 0.07
Inner locus of control (index, pca) 0.71 0.70 -0.01 0.59
Panel E: Baseline nancial educ. outcomes

Financial literacy test score (perc.) 0.64 0.64 0.00 0.66
Financial Behavior (index, pca) -0.06 -0.02 0.04 0.53

Note: Signi cance levels (*10%; **5%; ***1%) are captured through OLS estimation considering school pairs xed

e ects and accounting for clustered (school pairs) standard errors. F-test of joint signi cance: 1.545*, statistically
signi cant at 10%. Panels A and B comprise the control variables to be explored to increase the precision of the
estimates, measuring characteristics related to the socioeconomic and academic background of the students. Panel
C shows the baseline values for the outcomes of mathematics attainment and engagement (SAEGO is only applied
at the end of the 9th grade and is therefore not available). Panel D brings the baseline values of the socio-emotional
dimensions investigated, and Panel E the nancial education baseline variables. Note that dimensions measured by
a set of questions are assessed through indices generated by principal component analysis (pca).
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Tabela 32 { Baseline Balance - Non-Attritors in LM Skills Survey Nov/2022

Panel A: Background characteristics
Age

Male

White

Socioeconomic Index (index, pca)

Panel B: Educational controls

Always studied in public school

Never failed a grade

Afternoon shift

Self-management (Senna index)
Negative-emotion resilience (Senna index)
Panel C: Baseline educational outcomes
Math Grade in 2020

Desires to nish high-school

Study strategy in math (index, pca)
Engagement in math (index, pca)

Panel D: Baseline socioemotional outcomes
Growth mindset (index, pca)

Grit (index, pca)

Inner locus of control (index, pca)

Panel E: Baseline nancial educ. outcomes
Financial literacy test score (perc.)
Financial Behavior (index, pca)

Control Treatment Di. (T-C) p-value
14.90 14.94 0.04 0.31
0.45 0.44 -0.01 0.78
0.29 0.28 -0.02 0.30

0.19 0.09 -0.11 0.31
0.73 0.70 -0.03 0.84
0.91 0.88 -0.03 0.17
0.55 0.58 0.03 0.69
-0.02 -0.09 -0.07 0.54
-0.36 -0.44 -0.08 0.14
7.56 7.41 -0.15 0.43
0.96 0.94 -0.02 0.40
-0.08 -0.04 0.04 0.33
0.04 0.07 0.04 0.19
-0.01 -0.01 0.00 0.12
0.18 0.05 -0.13* 0.07
0.71 0.70 -0.01 0.22
0.63 0.64 0.01 0.94
-0.04 -0.01 0.03 0.87

Note: Signi cance levels (*10%; **5%; ***1%) are captured through OLS estimation considering school pairs xed

e ects and accounting for clustered (school pairs) standard errors. F-test of joint signi cance: 1.727**, statistically
signi cant at 5%. Panels A and B comprise the control variables to be explored to increase the precision of the
estimates, measuring characteristics related to the socioeconomic and academic background of the students. Panel
C shows the baseline values for the outcomes of mathematics attainment and engagement (SAEGO is only applied
at the end of the 9th grade and is therefore not available). Panel D brings the baseline values of the socio-emotional
dimensions investigated, and Panel E the nancial education baseline variables. Note that dimensions measured by
a set of questions are assessed through indices generated by principal component analysis (pca).
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Appendix C

This appendix section provides a comprehensive list of all math skills evaluated by the SAEGO
exam, categorized into program-speci ¢ and non-program-speci ¢ skills as identi ed in our analysis.

C.1 Program-speci ¢ math skills

1.

10.

11.

12.

13.

14.

15.

16.

17.

Solve problems involving natural numbers with di erent operational meanings (addition, sub-
traction, multiplication, division, exponentiation).

. Identify fractions that can be associated with di erent meanings.

Solve problems involving percentages.
Solve problems using relationships between di erent units of measurement.

Perform calculations involving operations with rational numbers (addition, subtraction, mul-
tiplication, division, exponentiation).

Identify a rst-degree equation or inequality that expresses a problem.

Solve problems involving second-degree equations.

. Associate information presented in lists and/or simple tables with the graphs representing

them and vice versa.

Solve problems involving direct or inverse proportional variation between quantities.
Identify similar gures through recognition of proportionality relationships.

Identify equivalent fractions.

Solve problems with rational numbers involving operations (addition, subtraction, multipli-
cation, division, exponentiation).

Solve problems involving information presented in tables and/or graphs.
Calculate the numerical value of an algebraic expression.

Solve problems with integers involving operations (addition, subtraction, multiplication, divi-
sion, exponentiation).

Identify a system of rst-degree equations that expresses a problem.

Identify the relationship between algebraic and geometric representations of a system of rst-
degree equations.
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C.2 Non-program-speci ¢ math skills

1.

2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Identify relationships between quadrilaterals through their properties.
Locate real numbers on the number line.

Recognize conservation or modi cation of side measurements, perimeter, area in the enlarge-
ment/reduction of polygonal gures using grid meshes.

. ldentify the location/movement of objects on maps, sketches, and other graphic representati-

ons.
Identify di erent representations of the same rational number.
Solve problems involving the calculation of the perimeter of plane gures.

Identify common properties and di erences between two-dimensional and three-dimensional
gures, relating them to their at developments.

Solve problems involving the calculation of the area of plane gures.
Recognize angles as changes in direction or turns, identifying right and non-right angles.
Recognize the circle/circumference, its elements, and some of their relationships.

Identify the algebraic expression that expresses a regularity observed in sequences of numbers
or gures (patterns).

Solve problems involving the total area and/or volume of a solid (prism, pyramid, cylinder,
cone, sphere).

Use metric relations of the right triangle to solve meaningful problems.

Solve problems using properties of polygons (sum of their internal angles, number of diagonals,
calculation of each internal angle in regular polygons).

Interpret information presented through Cartesian coordinates.

Recognize decimal representations of rational numbers as an extension of the decimal num-
bering system, identifying "orders"such as tenths, hundredths, and thousandths.

Perform calculations with integers, involving operations (addition, subtraction, multiplication,
division, exponentiation).

Identify properties of triangles by comparing measurements of sides and angles.
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19. Perform simple calculations with approximate values of radicals.
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2 Turning the Classroom Around: The E ects of
Active Learning Training on Teacher Mindset

2.1 Introduction

Teachers are pivotal in shaping students' academic and life trajectories. A large body of evidence
con rms that "e ective"teachers substantially boost student achievement in the short run and
improve long-term outcomes such as college attendance and earnings (CHETTY; FRIEDMAN;
ROCKOFF, 2014a; CHETTY; FRIEDMAN; ROCKOFF, 2014b; ANGRIST; LAVY, 2001; JACK-
SON, 2018; BAU; DAS, 2020). This has led economists to ask what makes some teachers more
e ective than others. Beyond teacher hard skills or institutional context, an emerging literature

in the economics of education highlights teacher mindsets { encompassing attitudes, expectations,
beliefs, and socio-emotional skills - as a key input to the education production function (PAPAGE-
ORGE; GERSHENSON; KANG, 2020; ROBERTSON-KRAFT; DUCKWORTH, 2014; ROCKOFF

et al., 2011; TAYLOR; TYLER, 2012; CAPRARA et al., 2006; GERSHENSON et al., 2022). These
psychological and emotional dimensions shape the way teachers interact with students and deliver
instruction, thereby in uencing learning outcomes. However, despite growing interest in the role of
teacher mindsets, the evidence on how to shift teacher e ectiveness through policy interventions
remains limited and, at times, controversial (ANGRIST; LAVY, 2001; LOYALKA et al., 2019).

This paper addresses this gap by examining whether teacher training in active learning
methodologies, particularly Project-Based Learning(PBL), can in uence teachers' mindsets. To
investigate this, we leverage data from a randomized controlled trial (RCT) of a pilot program
conducted in Brazil during 2019 and 2020, which delivered professional development sessions to
mathematics teachers. In addition to assessing whether such training can shift expectations, beliefs
and socio-emotional skills, our experimental design allows us to explore whether pedagogical stra-
tegies like PBL are e ective on their own or only when paired with training in technical content -
in our case, training in nancial education as an applied math area.

We nd that the intervention had a measurable impact on teachers' expectations about

IProject-Based Learning (PBL) is an instructional approach centered on open-ended, real-world problems that stu-
dents work on collaboratively over time. Rather than beginning with abstract exposition, PBL starts with a mo-
tivating question and emphasizes applied reasoning, autonomy, and iterative problem-solving. Teachers take on a
facilitative role, designing and guiding the learning process. While PBL can shift teaching practices and teacher
mindsets, its e ectiveness may depend on the availability of concrete, subject-speci ¢ content to anchor implemen-
tation. See Section 3.2 for further details.
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their students' educational attainment. By the end of the school year, teachers who participated in
the full sequence of training, comprising training on both active learning pedagogy and nancial
education content, were more likely to believe that most of their students would complete both
lower secondary and high school. These shifts in expectations are relevant, as prior research has
shown that teacher beliefs of this kind are important contributors to actual academic outcomes of
students such as college completion (PAPAGEORGE; GERSHENSON; KANG, 2020).

At the same time, we document short-term negative e ects on two socio-emotional skills:
self-e cacy and grit. Importantly, we nd suggestive evidence that training in the methodology
alone has an important role in shaping such dimensions. One interpretation is that exposure to
new pedagogical strategies led teachers to re-assess their own e ectiveness and adopt more critical
self-evaluations, e ectively 'raising the bar' on what they expect from themselves in the classroom.

In terms of self-reported teaching practices, we do not observe changes among those who
received the full intervention. Interestingly, however, teachers who received only the nancial educa-
tion content reported more frequent use of certain recommended practices, such as applying real-life
contexts and avoiding rote copying of long texts. This pattern is somewhat counterintuitive and
calls for further investigation.

Finally, while we do not nd signi cant impact on nancial literacy of teachers, there is some
evidence of increased nancial awareness and reduced short-term nancial stress, particularly among
teachers exposed only to training in nancial education technical content. These dimensions are
relevant for teaching practice not only because nancial well-being a ects professional functioning,
but also because teachers are often expected to model and communicate responsible attitudes to
their students, particularly whenever student engagement and motivation is included in the teachers'
objective function. In this sense, improvements in nancial mindset may still carry implications for
instructional engagement and content delivery.

Project-Based Learning (PBL) is an instructional approach that places an open-ended, real-
world question at the center of instruction (KRAJCIK; SHIN, 2022; KOKOTSAKI; MENZIES;
WIGGINS, 2016). Instead of beginning with abstract content followed by assessment, PBL intro-
duces a motivating challenge from the outset. Students work collaboratively over time to develop
a solution or product, and learning emerges through that process. The method emphasizes ap-
plied reasoning, student autonomy, and iterative problem-solving, often in contrast to traditional,
lecture-based settings. For teachers, adopting PBL involves moving away from direct content de-
livery toward a more facilitative role that includes designing learning tasks, guiding inquiry, and
encouraging re ection (CONDLIFFE, 2017). In doing so, PBL encourages not only a shift in tea-
ching practices but also in mindset, fostering new beliefs about the potential of students and the
role of the teacher in enabling meaningful learning. However, pedagogical training alone may not be
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enough. Without concrete, subject-speci ¢ examples, active learning strategies can appear abstract
or disconnected from everyday classroom practice. Integrating technical content can help bridge this
gap by providing teachers with relevant, actionable contexts to apply new instructional methods.

Empirical evidence on the e ectiveness of active learning methodologies such as PBL re-
mains limited and mixed (CONDLIFFE, 2017). While conceptual reviews emphasize its potential
to foster deep learning, motivation, and student self-regulation, causal studies show heterogeneous
e ects depending on the subject area, implementation quality, and level of teacher preparation. For
instance, some randomized evaluations have found null or even negative impacts on math achie-
vement when implementation was weak or when teachers struggled to adapt to the pedagogical
demands of the model (BERLINSKI; BUSSO, 2017). In contrast, more positive results have been
reported in subjects such as science and social studies, especially when PBL is accompanied by
sustained professional development and alignment with curricular standards (SAAVEDRA; LIU;
RAPAPORT, 2021; DUKE; HALVORSEN; STRACHAN, 2020).

This paper contributes to the literature by shedding light on what kinds of interventions
can in uence teacher mindsets. Another contribution of the paper is to credibly isolate the e ects
of pedagogical training from those of content-speci c training. By comparing teachers who received
training in active learning alone to those who also received applied math content in nancial edu-
cation, we o er new evidence on the conditions under which professional development may be more
or less e ective in shaping mindset-related outcomes.

The paper proceeds as follows. Section 3.2 presents the Brazilian educational context and the
literature on active learning methodologies, particularly that related with PBL instruction. Section
2.3 presents the intervention and the research design. Section 3.3 describes the data and summary
statistics. Section 2.5 presents the main ndings of the study. Finally, Section 3.6 o ers conclusions
and discusses the implications of the results.

2.2 Background

2.2.1 Brazilian context

Brazil exempli es the complex challenges that developing countries face in mathematics education.
With high retention and dropout rates, the country struggles with low student participation for

various reasons, ranging from poor quality of educational services to curricula that often do not
meet the needs and aspirations of youth (BARROS et al., 2017). Brazilian students experience
higher levels of anxiety in math classes than 67% of students in OECD countries (PISA, 2012).
While the reasons for this are multifaceted and extensively discussed in the literature, studies have
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pointed to the perceived lack of meaning in school curricula as a key contributing factor (BARROS
et al., 2017; SOARES et al., 2015; TORRES et al., 2013).

Over the past decade, national and international assessments have consistently highlighted
low levels of mathematics learning in Brazil. In the 2022 edition of the Programme for International
Student Assessment (PISA), 15-year-old Brazilians scored an average of 379 points in mathematics,
well below the OECD average of 472, placing the country near the bottom of the global ranking
(OECD, 2023b). Only 27% of the students reached the minimum pro ciency level, and less than
1% reached advanced levels, compared to 69% and 9% across the OECD countries, respectively
(OECD, 2023b). The COVID-19 pandemic further deepened the learning crisis (LICHAND et al.,
2022). Prolonged school closures - a ecting more than 70% students for more than three months
- and the lack of e ective remote learning infrastructure contributed to sharp declines in national
math pro ciency scores. Between 2019 and 2021, the average scores dropped signi cantly in all
stages of the school, returning to the levels observed nearly a decade earlier (OECD, 2023b). These
losses were especially pronounced among socioeconomically disadvantaged students, and the lower
participation rates in national assessments among vulnerable populations suggest that the actual
learning losses may be even greater than those reported.

Several educational reforms have attempted to address these challenges by making school
more relevant to students. The 2017 High School Reform, despite facing criticism over design and
implementation, aimed to increase instructional time, de ne a common curricular framework, and
allow for greater student choice. Similarly, the 2018 reform of the National Core Curriculum (in Por-
tuguese, Base Nacional Comum Curricular or simply BNCC) uni ed curricular standards across
states and introduced guidelines to make classes more attractive and engaging. In mathematics,
the BNCC emphasizes connecting content to students' lived experiences, stating that instruction
should foster an integrated view of mathematics grounded in everyday realities, including technolo-
gical change, labor market dynamics, and social media. Notably, the BNCC explicitly recommends
integrating nancial education into the curriculum to promote both mathematical pro ciency and
student engagemerit (Miniserio da Educacao, 2018). The guidelines highlight that nancial con-
texts o er valuable opportunities to apply and deepen students' understanding of mathematics
while also fostering critical life skills.

Against this backdrop, the structural condition of the teaching profession emerges as a cen-
tral constraint. Public school teachers in Brazil often work under precarious conditions, with low

2The BNCC guidelines for the mathematics curriculum of primary and lower secondary education state that
"[a]nother aspect to consider [...] is the study of basic concepts of economics and nance, aiming at the nan-
cial education of students. These issues, in addition to promoting the development of personal and social skills
among students, can provide excellent contexts for the application of Financial Mathematics concepts, as well as
0 er opportunities to expand and deepen these concepts"(Miniserio da Educacao, 2018).
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pay, excessive workloads, and frequent assignments across multiple schools (BARRETTO, 2015;
OECD, 2024). In 2022, temporary contracts outnumbered permanent ones in state education sys-
tems, and some states reported that fewer than 20% of teachers held permanent positions (BLACH;
FREGONESI; VELOSO, 2024). These dynamics undermine professional stability and instructio-
nal continuity. Teachers report high levels of dissatisfaction, citing lack of recognition, inadequate
compensation, and poor working conditions as principal concerns (FERREIRA; FONSECA, 2017).
Burnout and chronic stress are common, especially in subjects like mathematics that demand sus-
tained pedagogical e ort.

In this context, teacher training programs that extend beyond the development of technical
skills may play a particularly important role (JUCA; MATTOS, 2021). Interventions designed not
only to introduce new instructional strategies but also to strengthen teachers' professional identity,
sense of self-e cacy, and intrinsic motivation can be especially relevant. In education systems where
teachers frequently report feeling isolated, inadequately supported, and lacking agency, initiatives
that create space for re ection and peer collaboration may in uence how instruction is delivered
in the classroom. By shaping teacher behavior and classroom interactions, such programs have the
potential to indirectly a ect student learning outcomes.

2.2.2 Project-Based Learning Literature

Active learning refers to a broad set of instructional methods that engage students directly in the
learning process, requiring them to actively participate through meaningful tasks and cognitive re-
ection rather than passively absorbing information (SMITH et al., 2005). Rooted in constructivist
learning theories, these methods emphasize that students construct knowledge through experience
and interaction. In active learning environments, students are expected to discuss, solve problems,
collaborate, and explain their reasoning, arguably contrasting with traditional lecture-based ins-
truction. Common techniques include think-pair-share activities, group problem-solving, and the
use of real-time feedback tools, all of which shift the learning process towards a student-centric
approach.

Project-Based Learning (PBL) is a structured active learning methodology in which students
develop knowledge and skills by investigating an open question or problem. Unlike shorter, more
narrowly scoped approaches, such as problem-based learning, which typically emphasizes brief chal-
lenges with limited disciplinary anchoring, PBL uses projects as the central vehicle of instruction
over extended time frames, often several weeks or months (BLUMENFELD et al., 1991; THOMAS,
2000). These projects integrate academic content with real-world applications, requiring students
to conduct research, apply problem solving strategies, and ultimately create tangible outputs such
as models, presentations, or reports. The core pedagogical elements of PBL include (i) a driving
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guestion or challenge that is open-ended and closely aligned with the curricular goals; (ii) stu-
dent autonomy in planning and executing the work, typically in collaborative settings; (iii) teacher
facilitation through sca olding and formative feedback rather than direct instruction; (iv) public
presentation of the nal products; and (v) structured opportunities for re ection throughout the
process (CONDLIFFE, 2017; KRAJCIK; SHIN, 2022).

Despite a broad consensus on these components, the literature does not o er a universally
accepted de nition of PBL, which imposes di culties in consistently assessing the impact of the
methodology. Variants di er on several dimensions: the degree of student agency, the duration of the
project cycle, the intended learning outcomes, and assessment strategies vary between implemen-
tations. Conceptual reviews underscore the theoretical promise of PBL in fostering deep learning,
student motivation, collaboration, and self-regulation (BLUMENFELD et al.,, 1991; THOMAS,
2000). However, they also highlight the considerable demands that PBL places on both students
and teachers and the necessity of substantial support structures to translate pedagogical principles
into e ective classroom practice (CONDLIFFE, 2017).

PBL requires a shift on both teaching practices and teacher's mindsets. In such settings, the
teacher assumes the role of facilitator rather than direct instructor, supporting student inquiry, gui-
ding collaborative work, and providing sca olding when necessary. This approach requires teachers
to shift from a model of knowledge transmission to one in which students actively construct unders-
tanding through problem-solving. The transition entails changes in instructional routines, classroom
management, and assessment practices and often requires teachers to tolerate greater ambiguity in
the learning process. This shift in role may in uence teachers' beliefs about student capabilities and
about their own professional responsibilities. While it can strengthen teacher-student interactions
and support the development of socio-emotional skills, it also increases demands on teacher pre-
paration and planning, particularly in environments with strong curricular constraints or limited
support for pedagogical innovation (BLUMENFELD et al., 1991; CONDLIFFE, 2017; KRAJCIK;
SHIN, 2022).

Empirical evidence on the impact of active learning on student achievement remains limited
and mixed. Early studies were largely observational, comparing outcomes across schools with and
without PBL without accounting for selection bias (BOALER, 2002). More recent evaluations em-
ploying randomized or quasi-experimental designs have yielded heterogeneous results. For example,
Berlinski e Busso (2017) found negative impacts on math test scores in an RCT in Costa Rica,
particularly among higher-achieving students. The authors attribute this to limited teacher adap-
tation to the pedagogical model, despite formal adherence to the curriculum. Conversely, Craig e
Marshall (2019) used lottery-based admission to evaluate a STEM high school in Texas and found
no signi cant di erences in math outcomes, suggesting that PBL can match traditional instruc-
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tion when implemented at scale with delity. Additional studies focusing on the impact of PBL on

the attainment levels of other subjects, such as social studies and science, have found more con-
sistently positive e ects, especially when teachers have su cient training and experience with the
methodology (DUKE; HALVORSEN; STRACHAN, 2020; SAAVEDRA, LIU; RAPAPORT, 2021).

Assessing the causal impact of PBL remains challenging due to heterogeneity in design
and implementation, variation in outcome measures, and the complex nature of classroom-level
interventions. However, the literature suggests that under well-supported conditions, PBL can be
as e ective as traditional methods for content acquisition while also promoting higher-order skills
(CONDLIFFE, 2017). E ects appear to be highly sensitive to the quality of implementation, te-
acher preparedness, and alignment with assessment standards. In particular, studies indicate that
PBL is more likely to generate positive outcomes when combined with structured teacher training
that addresses both pedagogical practices and technical content. In contrast, evaluations of PBL
programs with integrated professional development, such as Saavedra, Liu e Rapaport (2021) and
Duke, Halvorsen e Strachan (2020), report consistently more favorable results, especially as teachers
gain experience with the methodology.

2.3 Research Desgin

2.3.1 Intervention Outline

In 2019, the Secretary of Education of the state of Goas, Brazil, in partnership with BEI Institute,

a non-prot organization focused on educational projects in Brazil, and Labor Educacional, an
organization specialized in in-service teacher training, launched the pilot project "Learning to
Deal with Money"(henceforth LDM) 2. The initiative was designed in the context of the educational
reforms described in section 3.2 and aimed to strengthen mathematics instruction through teacher
training in active learning methodologies, with nancial education as an applied content area. The
pilot was aimed exclusively at teachers and did not involve direct interventions with students. Its
main goal was to support educators in making math more meaningful and engaging for students,
while also enhancing their instructional practices. The pilot was structured around three rounds of
teacher training, delivered throughout the academic years of 2019 and 2020:

1. Round 1 (August{November 2019) consisted of a series of ve in-person workshops (8 hours
each), focused on active learning methodologies, with an emphasis on Project-Based Lear-
ning (PBL). Conducted by pedagogical trainers from Labor Educacional, these workshops

3Chiavenato, Madeira e Vaccaro (2025b) evaluate the impacts of the full version of the program, implemented in
Goas public schools in 2021 and 2022, on student outcomes. This paper focuses on the pilot stage of the initiative,
carried out in 2019, and its impacts on teachers' outcomes
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emphasized project-based instruction as a means to engage students in mathematics. Tea-
chers were encouraged to relate math concepts to the lived experiences of students and their
families, fostering the development of classroom projects with a collective purpose. While -
nancial education content (drawn from the LDM teacher guide) was used as a thematic basis,
the workshops were centered on pedagogical strategy rather than content delivery. Over the
course of the training, teachers were expected to compile individual portfolios documenting
how they applied the proposed methodologies in their classrooms, including descriptions of the
projects developed with students. At the end of the school semester, the students presented
these projects to their respective teachers during regular class activities. These presentati-
ons were part of the classroom implementation and were not coordinated or observed by the
training providers.

Round 2 (May-June 2020) shifted to a remote format due to the suspension of in-person
activities during the COVID-19 pandemic. This phase consisted of a series of seven live we-
binars (2 hours each) focusing on nancial education topics such as consumption, budgeting,
credit, interest, and long-term nancial planning ( nancial education ‘knowledge pills'). The
webinars were designed to be practical in orientation, emphasizing didactic transposition and
how to work with these topics in remote teaching environments. Each session included space
for Q&A and peer exchange. Teachers also had access to individualized or small-group men-
toring sessions, scheduled voluntarily and delivered by Labor Educacional trainers, as well
as asynchronous support via email. In addition to the webinars and mentoring sessions, te-
achers were also given access to curated content from the instructional platform Por Qué?,
a nonpro t initiative developed by Brazilian economists aimed at making economic concepts
more accessible for a broader audience. The platform o ered short, asynchronous videos on
economics and nancial education, designed to explain core economic ideas in clear, straight-
forward language for non-technical audiences. This component expanded the range of content
available to teachers beyond synchronous training, o ering additional exibility and thematic
depth.

Round 3 (August-November 2020) returned to the focus of PBL training in a remote setting,

o ering a follow-up series of workshops to deepen the teacher's familiarity with project-based
approaches and align them more explicitly with the goals of the LDM program and the
teaching of nancial education within the math curriculum. This round revisited many of
the pedagogical concepts from the 2019 in-person sessions, but adapted them to the remote
instructional context that continued to prevail during school closures.

Although designed and delivered before and during the Covid-19, a period of extraordinary
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social stress, the training activities combined several mechanisms that could plausibly in uence
teachers in relevant teaching dimensions. By exposing them to sustained instruction in student-
centered pedagogical methods, the intervention aimed to build instructional con dence and foster a
stronger sense of professional agency. Moreover, the combination of collaborative project planning,
peer exchange, and individualized mentoring may have contributed to changes in teacher soft skills.
Planning activities required teachers to articulate ideas, align goals, and co-develop classroom stra-
tegies, processes that may strengthen ownership of practice and professional autonomy. Structured
peer interaction o ered a space to share challenges and experiences, which can reduce professional
isolation and reinforce persistence and emotional resilience, which are known components of grit
(DUCKWORTH et al., 2007). Individual mentoring, especially when sustained, provided targeted
feedback and emotional support, potentially enhancing teacher self-e cacy in the classroom (LA-
ZARIDES; WARNER, 2020). Coupled with continued engagement in active learning methodologies,
these experiences may also have in uenced teachers' attribution styles, encouraging a shift towards
internal controllable explanations of classroom outcomes, reinforcing an internal locus of control
over student outcomes (ROTTER, 1966). Furthermore, the nancial education component of the
training may have a ected teachers' own nancial literacy and nancial awareness.

However, the same processes may also generate unintended e ects, particularly in environ-
ments marked by chronic resource constraints, limited institutional support, or weak follow-up.
Exposure to new pedagogical approaches, such as project-based learning or applied nancial edu-
cation, can increase teachers' awareness of the distance between recommended practices and the
realities of their classrooms. Teachers may come to view their previous instructional approaches
as insu cient or outdated, without yet feeling capable of implementing alternatives, thereby un-
dermining their self-e cacy in the short term. Group-based training formats can also introduce
implicit comparisons with peers, fostering discomfort among teachers who perceive themselves as
less prepared or less capable.

In this sense, while teacher training aims to enhance instructional con dence and pedagogi-
cal skill, it can also reveal a misalignment between teacher aspirations and perceived competencies,
particularly when systemic constraints limit the feasibility of applying new methods. These reac-
tions are not uncommon when expectations are raised without su cient time, tools, or support
for implementation. Whether teachers emerge from the training process more con dent or more
insecure depends not only on the training content and delivery, but also on how they internalize the

4The term nancial awareness refers to an individual's perception, attention, and sensitivity to nancial matters in
daily life. It involves recognizing the importance of managing expenses, avoiding unnecessary debt, seeking infor-
mation when making nancial decisions, and understanding the role of nancial planning in personal and family
well-being. While distinct from nancial literacy | de ned as knowledge of nancial concepts such as interest, in a-

tion and risk (LUSARDI; MITCHELL, 2011) - nancial awareness captures motivational and attitudinal dimensions
that may in uence behavior even in the absence of formal knowledge (OECD, 2023a).
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experience and the broader conditions under which they work. This ambiguity underscores the im-
portance of empirically examining both the direction and magnitude of potential e ects, including
on teachers' socio-emotional skills and professional outlook.

2.3.2 Experimental Design

The pilot of the Learning to Deal with Money program was designed from the outset to allow for
an experimental evaluation. In early 2019, the Secretary of Education provided a list of 120 public
schools that would participate in the pilot. These schools were selected administratively and not
statistically.

To ensure balance between treatment and control groups, the evaluation team implemented
a matched pair design prior to random assignment. The pairing procedure relied on administrative
data, as no baseline survey was conducted. Two strategies for constructing the matched pairs were
considered: one based on within-region matching and another using the full sample. In both cases,
pairs were formed using a common factor derived from a factor analysis that incorporated the
schools' size and their performance on the 2018 state math assessment (SAEGO exam), including
average pro ciencies and the 20th, 40th, and 60th percentiles. Kolmogorov{Smirnov tests indicated
that the full-sample matching approach yielded better overall balance, and this speci cation was
adopted. Once the 60 matched pairs were formed, randomization was conducted in the rst half
of 2019 using a two-step procedure. First, within each pair, one school was randomly assigned
to number 1 and the other to number 2. In the second step, a random draw determined which
number (1 or 2) would correspond to the treatment condition, with the other assigned to control.
This process ensured an even split, with 60 schools allocated to the treatment group and 60 to the
control group.

Shortly after randomization, the Secretary of Education decided to assign the intervention
to 25 schools identi ed as socioeconomically vulnerable. This decision, which was not based on
random assignment, led to the inclusion of three schools in the original control group among those
who received the program. To preserve the integrity of the experimental design, these three schools
and their matched counterparts were excluded from the impact evaluation sample, resulting in the
loss of 6 experimental units. Although this exclusion introduces some loss of statistical power (5%
of the original sample), it does not compromise the internal validity of the experimental design. The
resulting sample for analysis thus comprises 114 schools, 57 in each group.

The rst round of the intervention, which focused on in-person teacher training in PBL
(see Subsection 2.3.1), was implemented in the second semester of 2019, as originally planned. The
pilot was initially designed to conclude within that year, with a broader rollout of the full program
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scheduled for 2020.

The rollout would take place with an experimental design, involving a new sample of schools
to be assigned to treatment or control through a new draw. Importantly, although the control
schools in the 2019 pilot were not intended to receive any part of the intervention during 2019,
they were eligible to receive treatment in the 2020 rollout. In March 2020, a new randomization
was conducted to assign schools to receive the new intervention. As part of this process, 21 of the
57 schools originally assigned to the control group in 2019 were drawn to receive the treatment in
the rst semester of 2020.

Figura 5 { Experiment timeline

However, with the outbreak of the COVID-19 pandemic that same month, the full rollout
of the program was postponed to 2021. In its place, the second round of the intervention was
implemented in a remote format to the 57 schools originally assigned to treatment, as well as to the
21 schools that have just been drawn to receive an intervention in 2020. This second round of the
intervention focused on nancial education "knowledge pills"delivered through a series of remote
webinars, as explained in Subsection 2.3.1.

The midline data collection took place in August 2020, shortly after the completion of this
second round. In the second semester of 2020, a third round of remote training was implemented,
again focused on active learning methodologies. Participation in this round was restricted to the
schools originally assigned to treatment in the 2019 randomization. The endline data collection was
conducted in December 2020, following the conclusion of this third round.

As a result, the nal experimental design includes three distinct groups:
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" Treatment Group 1: received all three rounds of training, including in-person and remote
training in PBL, as well as remote nancial education modules.

~ Treatment Group 2: originally in the control group, these schools received only the second
round of training ( nancial education 'knowledge pills’).

~ Control Group: did not receive any component of the intervention during the period under
study.

This structure enables the comparison of multiple treatment arms and allows for exploratory
analysis of potential mechanisms, such as distinguishing the e ects of the bundled pedagogical
training from those of nancial education content alone.

Tabela 33 { Sample Composition

9th grade
Matched-pairs Schools math teachers
Control 36 36 79
Treatment 1 57 57 110
Treatment 2 21 21 47
Total 114 114 236

Note: This table presents the number of matched pairs, scho-
ols, and ninth-grade mathematics teachers in each experimental

group.
2.3.3 Empirical Strategy

We use an intention-to-treat (ITT) analysis to estimate the impact of the intervention on multi-
ple teacher-level outcomes. Impacts are estimated via the following ordinary least squares (OLS)
regression:

yifS: + 4 Treatmentlg+ Treatment23+Xi0 + s

Here, y. denotes the outcome of interest for teacher i in school s, measured in survey
wave f (either midline in August 2020 or endline in December 2020). The variables Treatmegtl
and T reatment2; are mutually exclusive indicators for the two treatment arms: Treatmentd =1 if
school s was assigned to Treatment 1 (i.e., received all three rounds of training), and T reatmey 2
1 if school s was assigned to Treatment 2 (i.e., received only the remote nancial education training).
The omitted category comprises the control group, which did not receive any training.
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The coe cient ; captures the e ect of the bundle of trainings (Treatment 1), which includes
both active learning pedagogy (PBL) and nancial education components. In contrast,, isolates
the e ect of nancial education training. Therefore, the di erence ; » can be interpreted as the
marginal impact of the PBL training, under the assumption that the e ects of the two components
are additive and separable.

The model also includes a vector of teacher-level covariates;,, ll measured at midline due
to the absence of a baseline survey. These covariates capture time-invariant characteristisach as
gender, race, educational attainment, and a proxy for household wealth. In the analysis that follows,
we estimate three versions of the regression that di er only in the set of covariates included: (i) a
speci cation with no covariates, (ii) a speci cation controlling only for the covariate found to be
unbalanced (see Section 3.8)and (iii) a full speci cation including all time-invariant controls. As
discussed in Section 2.5, the inclusion of covariates primarily serves to improve the precision of the
estimation and does not substantially alter the magnitude of treatment e ects.

We do not include matched-pair xed e ects in our preferred speci cations. As discussed in
Glennerster e Takavarasha (2014) and emphasized by Bai et al. (2024), while including these xed ef-
fects is a common practice in matched-pair randomized experiments, doing so restricts identi cation
to the subset of non-attrited pairs and e ectively changes the estimand. This does not necessarily
introduce bias, but it does imply a shift in interpretation towards a local average treatment e ect
among non-attrited, "compliant"pairs,which may not align with the original policy-relevant esti-
mand of the full experiment. Conversely, retaining all observations and estimating an unadjusted
model without pair xed e ects preserves the full sample and may be more robufst when attrition is
not systematically related to the matching variables or is captured by covariates, which we beilieve
is the case in this study. However, this approach can still be vulnerable to bias if attrition is endo-
genous and unaccounted for in the controls. To address these trade-o s transparently, we present
in the Appendix additional speci cations that include pair xed e ects. Lastly, in every regression
speci cation standard errors were clustered at the matched-pair level, following Chaisemartin e
Ramirez-Cuellar (2024).

In summary, we estimate the following three speci cations for each outcome.

1. No covariates, no matched-pair xed e ects, with standard errors clustered at the pair level;

SAnd are unlikely to have been a ected by the intervention.

5Despite the robustness of random assignment in the experimental design, baseline imbalances between treatment
and control groups can still occur purely by chance. This is because randomization guarantees equality on average
across many trials, but not necessarily within each individual trial. When several covariates are involved, these
imbalances may become statistically signi cant at conventional signi cance levels. For example, assume that we had
100 di erent variables to test for di erences between control and treatment groups. At a 10% signi cance level, one
could expect that at most 10 of them would show an imbalance by chance alone.
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2. Including only the unbalanced covariate, no matched-pair xed e ects, with standard errors
clustered at the pair level;

3. Including all time-invariant covariates, no matched-pair xed e ects, with standard errors
clustered at the pair level.

2.4 Data

The analysis in this paper is based on primary data collected through two rounds of teacher surveys:
a midline survey conducted in August 2020, shortly after the second round of teacher training, and
an endline survey administered in December 2020, after the third and nal round of the interven-
tion. Importantly, no baseline data were collected prior to the start of the program. As such, any
balance checks and regression speci cations rely exclusively on time-invariant teacher characteristics
measured at midline.

Both surveys were conducted remotely and asynchronously, using the o cial online platform
of the Secretary of Education of the state of Goas. This strategy was deliberately adopted to give
institutional legitimacy to data collection and to reinforce the credibility of the evaluation process
in the eyes of participating teachers. The target population included all 9th-grade mathematics
teachers in schools selected for the experimental evaluation, covering both treatment and control
groups. Participation in the surveys was voluntary, but strongly encouraged by school administrators
and regional coordinators. To promote honest and thoughtful responses, teachers were explicitly
informed that their responses would remain anonymous and would not have a bearing on their
performance evaluations or employment. The survey instruments were also designed to emphasize
that the objective was to understand the experiences and perspectives of teachers - not to audit or
monitor them | thus fostering a more open and sincere engagement with the questionnaire.

The midline survey comprised 194 questions, of which 79 are used in this paper. These
selected items are organized into nine thematic modules that capture di erent dimensions of teacher
mindset, as described in the next section. The remaining questions were intended for internal use by
the implementing organizations, including contextual items for program monitoring and feedback.
The overall response rate at the midline was 66%, a reasonable level of compliance given that the
survey was carried out during the peak of the COVID-19 pandemic. The endline survey, conducted
four months later in December 2020, immediately after the nal round of training, was shorter, with
97 questions. However, it retained the core content relevant to this analysis, allowing for consistent
measurement of outcomes over time. Participation at endline was higher, with a response rate of
approximately 77%.
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In addition to the survey data, we relied on administrative records for the sole purpose
of school pairing prior to randomization. These administrative data were provided by the Goas
State Department of Education and consisted primarily of school-level characteristics. Speci cally,
the matching procedure used information on school size, measured by the number of enrolled stu-
dents and registered teachers, as well as academic performance on the 2018 edition of the SAEGO
assessment, the state's standardized exam in mathematics and Portuguese.

2.4.1 Survey Design

Teacher surveys were structured around nine thematic modules, each designed to capture distinct
dimensions relevant to the evaluation of the LDM program. In the following, we describe each
construct and the instruments or items used to measure them. Whenever possible, we used or
adapted validated instruments from national or international educational assessments. The following
subsections provide a detailed account of each construct.

2.4.1.1 Sociodemographic Characteristics

This module collected background information on the personal and professional pro les of tea-
chers and consisted of 21 questions. To ensure alignment with o cial educational data sources,
the items were adapted from questionnaires used in Brazil's national and state-level education as-
sessments(SAEB and SAEGO, respectively). The questions covered a variety of topics, including
gender, race, highest degree achieved, years of teaching experience, and employment conditions such
as the number and types of schools in which the teacher worked (public and/or private)

2.4.1.2 Expectations Towards Students

Teachers' expectations over students are a central dimension of teacher mindset. These beliefs can
shape the way teachers allocate instructional time, provide feedback, and o er encouragement,
thus in uencing the academic trajectories of students. Papageorge, Gershenson e Kang (2020), for
example, show that students whose teachers had higher expectations of their academic future were
signi cantly more likely to complete university. Using variation in predictions from two 10th-grade
teachers assigned to the same student, the authors estimate that a 10-percentage-point increase in
teacher expectations raises the probability of college completion by approximately 1.2 percentage
points.

Our survey included a module designed to capture teachers' beliefs about how far their
current 9th-grade students are likely to progress in the educational system. The module consisted

"The full versions of both the midline and endline teacher surveys are available from the authors upon request.
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of four questions, each asking teachers to estimate the proportion of their students they believed
would reach a speci c educational milestone: (i) completion of lower secondary education (9th
grade), (ii) completion of upper secondary education (high school), (iii) entry into undergraduate
school, and (iv) completion of undergraduate education. For each stage, teachers responded using
a four-point scale: ‘a minority', ‘about half’, 'a majority’, or 'all'. For the main analysis, we recode
these responses into binary indicators, assigning a value of one to responses 'a majority’ or ‘all’,
and zero otherwise.

2.4.1.3 Self-E cacy

Teachers' socio-emotional traits can in uence their classroom e ectiveness, both directly and th-
rough their impact on instructional choices. One such trait is self-e cacy|de ned as a teacher's
belief in their own ability to teach e ectively and overcome instructional challenges. Evidence from
psychology and education research suggests that higher self-e cacy is associated with more adap-
tive teaching behaviors, greater persistence in the face of setbacks, and ultimately better student
outcomes (CAPRARA et al., 2006).

To capture this dimension, our survey included a set of 8 items speci cally adapted to me-
asure self-e cacy in the context of mathematics instruction. Each item presented a declarative
statement and the teachers were asked to indicate their level of agreement using a four-point Li-
kert scale: 'strongly disagree’, 'disagree more than agree', ‘agree more than disagree' and 'strongly
agree'. The statements covered both general and subject-speci ¢ aspects of instructional con dence.
Examples include:

"I know the steps necessary to teach mathematical concepts e ectively."
"l understand mathematics well enough to teach its basic concepts e ectively."
"l sometimes question whether | have the skills needed to teach mathematics."”

~ "l no longer know what to do to get students interested in mathematics."

Items that were negatively worded were reverse-coded so that higher values consistently
re ect stronger self-e cacy. Each response was coded on a scale from 1 to 4, where higher scores
indicate greater agreement with positively framed statements. The results are based on a composite
self-e cacy score by taking the simple average of the eight-item responses.
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2414 Grit

Another socio-emotional trait of interest in our analysis is grit, which refers to an individual's
capacity for sustained e ort and long-term commitment in the pursuit of goals. Popularized by
Duckworth et al. (2007), the concept captures both perseverance and consistency of interests over
time, and has been shown to correlate with academic achievement, persistence, and resilience in the
face of setbacks. In the context of education, grit may shape how teachers respond to professional
challenges and maintain motivation in low-resource or high-pressure environments.

To measure grit, we adopted a scale developed by Duckworth and colleagues, adapted into
Portuguese. The instrument consists of 17 statements re ecting di erent aspects of perseverance
and passion for long-term goals. Teachers were asked to evaluate how well each statement described
them, using a four-point Likert scale: \totally like me," \very much like me," \a little like me,"
and \not like me at all". Items re ect both sustained e ort and consistency of interest. Examples
include:

“\I have overcome setbacks to conquer an important challenge.”
~ \I work hard.”
" \New ideas and projects sometimes distract me from previous ones."

“\I have di culty maintaining focus on projects that last more than a few months."

Negatively framed items were reverse-coded so that higher values consistently indicate higher
grit. Each item was scored from 1 to 4, with greater values re ecting stronger agreement with grit-
consistent statements. We construct a composite grit index by taking the mean across all items in
the scale.

2.4.1.5 Locus of Control

Locus of control refers to an individual's generalized belief about the causes of life outcomes. Ori-
ginally conceptualized by Rotter (1966), this psychological trait distinguishes between individuals
with an internal locus of control, those who attribute the results to their own actions and e ort,
and those with an external locus of control, who tend to explain the results through external forces
such as chance, structural constraints or the behavior of other people.

In the context of education, locus of control can shape how teachers interpret challenges
in the classroom. Teachers with a more internal locus of control are more likely to view student
learning as something they can in uence through their own e ort and instructional strategies. In
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contrast, teachers with a more external orientation can attribute student performance to factors
beyond their control, such as family history, inadequate infrastructure, or student behavior. This
belief structure can a ect motivation, persistence, and ultimately teaching e ectiveness.

To capture this dimension, we adapt items from Rotter's original scale and contextualize
them to re ect the school environment. The instrument consisted of eleven statements that des-
cribe possible explanations for student learning di culties, ranging from school infrastructure and
curriculum issues to student motivation and parental background. Teachers were asked to indicate
their level of agreement with each statement using a four-point Likert scale: 'strongly disagree’,
'disagree more than agree', 'agree more than disagree', and 'strongly agree'. Examples of items
include:

" \The lack of school infrastructure helps explain students' learning di culties.”
" \Teachers' low motivation due to poor salaries helps explain students' learning di culties."
“ \Students' lack of motivation helps explain their learning di culties.”

" \Failure to follow the curriculum helps explain students' learning di culties."

Each response was coded from 1 to 4, and a composite locus of control score was constructed
by taking the mean of all the responses to items. A higher score on this scale re ects a more internal
locus of control.

2.4.1.6 Awareness of Teaching Practices

To assess the extent to which the intervention in uenced teachers' instructional routines, we inclu-
ded a module on mathematics teaching practices. Rather than aiming for an exhaustive measure
of classroom behavior, we focused on a set of specic practices that were either encouraged or
discouraged by the training program. These items re ect pedagogical strategies aligned with the ac-
tive learning principles promoted by the intervention, such as contextualization, student autonomy,
group work, and procedural understanding.

It is important to note that these measures are based on self-reports and may therefore be
subject to desirability bias, the tendency of respondents to provide answers they believe are more
socially acceptable or professionally valued. In our case, this bias could lead teachers to overstate
the frequency with which they adopt recommended practices or under-report undesirable ones,
particularly among those exposed to training. However, even if self-reports do not fully capture
the actual classroom implementation, they can still provide meaningful information about teachers'
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awareness and endorsement of pedagogical norms. As such, these indicators represent an important
component of teacher mindsets regarding e ective instruction.

The module consisted of six items, each asking teachers how often they engaged in speci-
c classroom activities when teaching mathematics to 9th-grade students. The response options
followed a ve-point Likert-type scale: 'never’, 'rarely’, ‘'monthly’, ‘weekly’, and 'daily’. The items
included:

1. Ask students to copy long texts from the textbook or the blackboard.

2. Discuss newspaper or magazine articles related to lesson content with students.
3. Ask students to work in groups to develop thematic projects.

4. Assign classroom activities that focus on procedural knowledge.

5. Contextualize problems and instructional materials to students' everyday lives by adapting
examples or modifying problem statements.

6. Encourage students to try di erent strategies for solving a problem or completing an exercise.

Responses were coded from 1 (\never") to 5 (\daily"). Negatively framed items (e.g., copying
long texts) were reverse-coded so that higher values uniformly re ect closer alignment with the
instructional model promoted by the program. We constructed a composite teaching practices score
by taking the simple average of the six items, with higher scores indicating greater alignment with
recommended active learning practices.

2.4.1.7 Financial Literacy, Awareness, and Vulnerability

Although content knowledge was not the primary goal of the pilot program, the intervention provi-
ded continuous exposure to nancial education themes, particularly in the second round of teacher
training. As a result, improvements in teachers' nancial knowledge, attitudes, and behaviors can
be understood as meaningful spillovers. These outcomes matter not only as direct bene ts but also
as indicators of mindset change. Financial awareness, for example, may re ect increased attenti-
veness to planning and future-oriented decision-making, which align with broader dimensions of
self-regulation and agency. One open question is whether improvements in this domain arise from
exposure to nancial content alone, or only when combined with pedagogical training that supports
classroom transposition and application.

We evaluate three dimensions related to nancial education: nancial literacy, nancial awa-
reness, and nancial vulnerability.
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(A) Financial Literacy. To measure teachers' knowledge of basic nancial concepts, we
included four multiple-choice questions adapted from the widely used nancial literacy scale deve-
loped by Lusardi e Mitchell (2011). These questions assess the understanding of simple interest,
compound interest, in ation, and risk diversi cation. The structure and phrasing of the questions
followed standard practice, allowing comparability with international benchmarks. Despite being
mathematics teachers, the participants performed surprisingly pooflyAt midline, only 73% of the
control group teachers correctly answered the simple interest question, 41% the compound interest
guestion, 68% the in ation element, and only 8% correctly answered the risk diversi cation element.
These gures underscore the limited baseline knowledge of core nancial concepts and the potential
value of targeted interventions.

The four questions used were:

Interest: Suppose you borrow R$100 from a bank to repay in one month. Which option would
you prefer? (a) Pay R$105; (b) Pay R$100 plus 3% interest; (c) Makes no di erence; (d) Don't
know.

Compound Interest: Suppose you invest R$100 today at an annual interest rate of 1%. How
much will you have in ten years? (a) R$110; (b) More than R$110; (c) Less than R$110; (d)
Don't know.

In ation: Suppose you invest R$100 at an annual return of 1%, but in ation is 2% per year.
In one year, how much will you be able to buy with the money? (a) The same as today; (b)
More than today; (c) Less than today; (d) Don't know.

Risk Diversi cation: Suppose you have R$1,000 to invest in stocks. Is it generally safer to: (a)
Invest in a single company; (b) Invest in several di erent companies; (c) It doesn't matter;
(d) Don't know.

Each item was coded as 1 if answered correctly and 0 otherwise. We construct a nancial
literacy score as the sum of correct responses, ranging from O to 4. The analysis was performed over
the standardized score using the mean and standard deviation of the control group.

(B) Financial Awareness. While nancial literacy captures factual knowledge, it may
not fully re ect how individuals engage with nancial matters in daily life. To complement this
measure, we include a set of 14 Likert scale items designed to capture nancial awareness - de ned
as an individual's perception, sensitivity, and attitudes toward saving, planning, debt avoidance,

8Full descriptive statistics are presented in Table 40, Section 2.5.



2.4 Data 113

and nancial control (OECD, 2023a). This construct is self-reported and should not be interpreted
as actual behavior, but rather as a mindset-oriented dimension aligned with the goals of nancial
education.

The items covered personal and household habits, preferences, and perceived importance
of nancial planning. Examples include: 'l suggest at home that we set aside some money for
emergencies’, 'l am willing to make sacri ces now to buy something important’, 'managing my
expenses and avoiding waste is essential to save money each month' and ‘for me, managing my
expenses and avoiding waste is ...". Teachers responded using four-point Likert scales, adapted
according to the phrasing of the question. Some questions assessed frequency or agreement (from
'strongly disagree' to 'strongly agree’), others assessed perceived di culty or value (from 'extremely
bad/di cult' to 'extremely good/easy’). Negatively framed items were reverse-coded so that higher
scores re ect greater nancial awareness. The composite score was constructed as the mean of the
14 items.

(C) Financial Vulnerability. Finally, we assess the nancial vulnerability of teachers,
focusing on short-term nancial stress and exposure to debt. This module consisted of ve binary
guestions about the recent nancial experiences of teachers. The items included whether the res-
pondent had a negative bank balance, taken out a personal loan or payroll-deducted loan, or fell
behind on household bills or loan repayments in the previous month.

Examples of questions include the following.

" \In the past month, did you have a negative bank balance or use overdraft?"
" \Are you currently over two months behind on any bills or loan payments?"

" \Did you take or repay a personal or payroll-deducted loan last month?"

Each item was coded as 1 for \yes" and O for \no." The nancial vulnerability score was
de ned as the sum of a rmative responses, with higher values indicating greater vulnerability.

2.4.2 Summary Statistics

About 66% of the teachers sampled responded to the midline survey conducted in August 2020.
Although this may appear to be a relatively low response rate, it is important to recognize that this
round of data collection occurred during the peak of the rst wave of the COVID-19 pandemic in
Brazil, a period marked by widespread school closures, health concerns, and operational disruptions.
By the end of the year, the take-up rate increased markedly to about 77%, a reasonable level given
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the continued challenges of the pandemic. These participation rates imply attrition levels of 34%

in the midline and 23% at endline, which are within acceptable limits for eld experiments of
this nature. Still, to ensure that sample attrition did not bias our impact estimates, we conduct
balance checks on the characteristics of nonattriting teachers in both survey waves. Any signi cant
imbalances detected in these checks are accounted for in our regression analysis by including those
covariates as controls.

We now assess whether randomization yielded comparable groups. The full experimental
sample comprises 114 schools grouped into matched pairs. However, the number of observations
and pairs is smaller, as these tables restrict the sample to teachers with complete covariate data
who participated in both survey waves. This restriction ensures consistency with the estimation
sample used in our main analysis. We evaluated six characteristics of teachers that are xed over
time: gender, race, whether the teacher holds a bachelor's degree in mathematics (with teaching
credentials), whether they graduated more than a year prior to the survey, whether they have a
graduate degree (master's or Ph.D.), and whether they own their home (used here as a proxy for
household wealth). These covariates were measured in the midline survey and are used to check for
balance across groups.

Table 34 shows the summary statistics for these characteristics between the teachers in the
control group and those in the treatment groups at the midline. Panel A compares control teachers
with those in treatment 1 (all three rounds of intervention), while panel B compares control to
treatment 2 (round 2 only). In general, the treatment and control groups appear broadly similar in
most dimensions. However, there are some di erences worth noting: the proportion of teachers with
a bachelor's degree in mathematics is signi cantly higher in the control group than in treatment
1, and the proportion of homeowners is signi cantly higher in treatment 2 than in the control
group. These di erences may arise by chance, particularly given the limited sample size. However,
to protect against the risk that such imbalances confound our treatment e ect estimates, we control
for these characteristics in our main regression speci cations, as discussed in Section 2.3.
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Tabela 34 { Midline Summary Statistics of Time-Invariant Characteristics

Panel A: Control vs. Treatment 1

Control Treatment 1 Total (C{T1)
Variable N Pairs Mean N Pairs Mean N Pairs Di .
Male 39 28 0564 67 44 0.478 106 49 0.086
White 39 28 0.256 67 44 0.388 106 49 {0.132

B.Ed.inMath 39 28 0821 67 44 0.657 106 49 0.164*
Grad >1 yr 39 28 0974 67 44 0940 106 49 0.034
MSc or PhD 39 28 0128 67 44 0.119 106 49 0.009
Owns residence 39 28 0.641 67 44 0.776 106 49 {0.135

F-test of joint signi cance (F-stat) 3.435%**

Panel B: Control vs. Treatment 2

Control Treatment 2 Total (C{T2)
Variable N Pairs Mean N Pairs Mean N Pairs Di .
Male 39 28 0564 20 16 0.550 59 44 0.014
White 39 28 0256 20 16 0450 59 44 {0.194

B.Ed.inMath 39 28 0821 20 16 0.800 59 44 0.021
Grad >1 yr 39 28 0974 20 16 0850 59 44 0.124
MSc or PhD 39 28 0128 20 16 0.100 59 44 0.028
Owns residence 39 28 0641 20 16 0.850 59 44  {0.209*

F-test of joint signi cance (F-stat) 2.291*

Note: This table presents summary statistics of time-invariant covariates and presents the
results for di erence-in-means tests between control and treatment groups at the time of the
midline survey (Aug 2020). Panel A compares control to Treatment 1; Panel B compares control
to Treatment 2. The rows report teacher characteristics measured at the midline survey. F-test
of joint signi cance is shown below each panel. Standard errors are clustered at the matched-
pair level. Signi cance markers: *10%, **5%, ***1%.

Table 35 replicates the same comparison at the end of the experiment. For this reason, this
table also serves as a check for selective attrition, that is, whether teachers who remained in the
sample at the end of the experiment are systematically di erent from attritors. Again, we nd
evidence of unbalanced dimensions despite randomization: the share of white teachers is higher in
treatment 1 than in the control group, and the share of teachers with a degree in mathematics
remains higher in the control group than in treatment 1. These characteristics are again controlled
for in our analysis.
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Tabela 35 { Endline Summary Statistics of Time-Invariant Characteristics

Panel A: Control vs. Treatment 1

Control Treatment 1 Total (C{T1)
Variable N Pairs Mean N Pairs Mean N Pairs Di.
Male 36 27 0556 62 42 0.468 98 48 0.088
White 36 27 0222 62 42 0.403 98 48 {0.181*

B.Ed.in Math 36 27 0.833 62 42 0.677 98 48 0.156*
Grad >1 yr 36 27 0972 62 42 0952 98 48 0.021
MSc or PhD 36 27 0139 62 42 0129 98 48 0.010
Owns residence 36 27 0.667 62 42 0.774 98 48 {0.108

F-test of joint signi cance (F-stat) 3.955%**

Panel B: Control vs. Treatment 2

Control Treatment 2 Total (C{T2)
Variable N Pairs Mean N Pairs Mean N Pairs Di.
Male 36 27 0556 20 16 0550 56 43 0.006
White 36 27 0222 20 16 0.450 56 43 {0.228

B.Ed.in Math 36 27 0833 20 16 0.800 56 43 0.033
Grad >1 yr 36 27 0972 20 16 0.850 56 43 0.122
MSc or PhD 36 27 0139 20 16 0.100 56 43 0.039
Owns residence 36 27 0.667 20 16 0.850 56 43 {0.183

F-test of joint signi cance (F-stat) 3.435***

Note: This table presents summary statistics of time-invariant covariates and presents the
results for di erence-in-means tests between control and treatment groups at the time of the
endline survey (Dec 2020). Panel A compares control to Treatment 1; Panel B compares control
to Treatment 2. The rows report teacher characteristics measured at the midline survey. F-test
of joint signi cance is shown below each panel. Standard errors are clustered at the matched-
pair level. Signi cance markers: *10%, **5%, ***1%.

2.5 Results

2.5.1 Expectations Towards Students

The analysis of treatment e ects of the program starts with studying the impact on teachers' expec-
tations about their students' academic trajectories. Teachers' expectations are a central component
of teacher mindset and evidence has shown that they are important contributors to student's ac-
tual educational attainment (PAPAGEORGE; GERSHENSON; KANG, 2020; FILMER; NAHATA,
SABARWAL, 2021). In this study, we examine whether training in active learning methodologies
may shape teachers' beliefs about their students, and whether pedagogical strategies like PBL are
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e ective on their own or only when paired with training in technical content - in our case, training
in nancial education as an applied math area.

Table 36 reports estimates of the intervention's impact on teacher expectations regarding
whether the majority of their students would complete speci ¢ educational milestones: 9th grade,
high school, enter college, and nish college. Each of these outcomes is coded as a binary variable
equal to one if the teacher reported believing that most students would attain that level of schooling.
The table presents results separately for midline (Panel A) and endline (Panel B) surveys, with Tre-
atment 1 corresponding to schools that received all three rounds of the intervention, and Treatment
2 corresponding to schools that received only the training on nancial education technical content.

For the 9th grade outcome, we present results across three speci cations: no controls (Column
1), a speci cation controlling only for the unbalanced covariate (Column 2), and a full speci cation
with all baseline covariates (Column 3). This helps assess whether imbalance in baseline characteris-
tics might bias treatment e ect estimates. As shown in Panel B, the estimated e ects are consistent
across speci cations and precision improves slightly once covariates are included. In what follows,
we present results for the remaining outcomes using only the full set of controls.

At midline, we nd no signi cant impact of either treatment on teachers' expectations. By
endline, however, Treatment 1 is associated with a 5.7 percentage point increase in the likelihood
that teachers believe their students will complete lower secondary school, and a 15.2 percentage
point increase in the likelihood they believe their students will nish high school. While the dif-
ference in estimated e ects between Treatment 1 and Treatment 2 is not statistically signi cant
at conventional levels, the p-value for the dierence in 9th grade expectations is below the 15%
threshold. This provides suggestive evidence that training in PBL alone may have contributed to
more optimistic views about students' likelihood of completing lower secondary education. However,
given the moderate sample size and the limitations in statistical power that result, these ndings
should be interpreted with caution.
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Tabela 36 { Impact on Students' Expected Educational Attainment

Finish 9th Finish Enter Finish
Grade High School Undergrad Undergrad
(1] (2] (3] (4] (5] (6]
Panel A: Midline data
Treatment 1 {0.015 {0.007 {0.001 0.098 {0.026 {0.034
(0.015) (0.018) (0.016) (0.078) (0.088) (0.093)
Treatment 2 {0.050 {0.051 {0.046 0.062 0.008 {0.106
(0.047) (0.042) (0.042) (0.092) (0.138) (0.120)
Di T1{T2 0.035 0.044 0.045 0.036 {0.034 0.072
P-value Di 0.490 0.398 0.398 0.634 0.785 0.492
Observations 126 126 126 126 126 126
R-squared 0.017 0.063 0.104 0.058 0.019 0.051
Panel B: Endline data
Treatment 1  0.056 0.060 0.057* 0.152* {0.043 {0.112
(0.037) (0.036) (0.034) (0.082) (0.095) (0.097)
Treatment 2 {0.044 {0.039 {0.048 0.080 {0.011 {0.182
(0.076) (0.070) (0.072) (0.099) (0.131) (0.131)
Di T1{T2 0.100 0.010 0.105 0.072 {0.032 0.070
P-value Di 0.136 0.133 0.137 0.358 0.801 0.565
Observations 118 118 118 118 118 118
R-squared 0.045 0.050 0.065 0.073 0.045 0.057
Covariates No Unbalanced only  All All All All
Pair FE No No No No No No

Note: This table presents OLS estimates of the impact of the two treatment arms on teachers'
expectations regarding students' educational attainment. Treatment 1 refers to schools that received
all three rounds of training, including in-person and remote instruction on PBL, as well as training
on nancial education content. Treatment 2 includes only the second round, which consisted of the
nancial education component. The row Di T1{T2 reports the estimated di erence between the

e ects of Treatment 1 and Treatment 2. Assuming linearity of the e ects, this di erence can be
interpreted as the marginal impact of the PBL component. The following row, P-value Di, presents

the p-value for the null hypothesis that this di erence is equal to zero (i.e., H o: 1 = ). Standard
errors clustered at the school-pair level are reported in parentheses. Panel A and Panel B correspond
to midline and endline data collections, respectively. Columns vary by covariate speci cation: no
controls, unbalanced covariate only, and full set of time-invariant controls. See Section 2.3 for details.

2.5.2 Teacher Socio-Emotional skills

The next set of outcomes explores the impact of the intervention on three key dimensions of teachers'
socio-emotional skills: self-e cacy, grit, and locus of control. These constructs capture important
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aspects of the mindset of the teacher that can in uence both instructional behavior and classroom
climate. Self-e cacy re ects a teacher's con dence in their ability to teach e ectively and support
student learning (CAPRARA et al., 2006). Grit, as de ned by perseverance and consistency in e ort
toward long-term goals (DUCKWORTH et al., 2007), captures the willingness of teachers to sustain
e ort over time in the face of challenges. Locus of control captures the extent to which teachers
attribute outcomes to internal e ort versus external factors (ROTTER, 1966). All three scores are
standardized to have a mean of zero and a standard deviation of one in the control group, so the
estimated coe cients can be interpreted as standard deviation changes relative to control teachers.

Table 37 presents the estimated impacts on these measures, using the full set of covariates.
At midline, we observe a negative, sizeable and statistically signi cant e ect of -0.47 SD Treatment
1 on self-e cacy. By endline, we observe negative and statistically signi cant e ects of Treatment
1 on both self-e cacy and grit, with no detectable impact on locus of control. The estimated e ect
on self-e cacy is remarkably stable across waves, while the negative e ect on grit only emerges by
the endline.

These results suggest that, while treated teachers developed more optimistic expectations
about their students’ academic futures (as shown in the previous subsection), they may have simul-
taneously become more self-critical of their own instructional capacity. An interpretation is that
the training - especially its emphasis on active learning practices - raised teachers' awareness of
ideal classroom strategies, leading them to reassess their own ability to meet those standards. The
delayed emergence of negative e ects on grit may re ect a secondary response, where diminished
self-e cacy over time translated into lower perseverance and con dence in maintaining e ort.

The di erence in e ects between Treatment 1 and Treatment 2 is negative and statistically
signi cant for both self-e cacy and grit, while it remains null for locus of control. This pattern
suggests that the observed declines are speci cally driven by the PBL component of the training.
These results highlight the possibility that interventions designed to improve practice can also have
negative spillovers to soft skills.
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Tabela 37 { Impact on Teachers' Socio-Emotional
Skills

Self-ecacy Grit  Locus of Control

(1] (2] (3]
Panel A: Midline data

Treatment 1 {0.472* {0.181 {0.107
(0.260) (0.208) (0.171)
Treatment 2 0.149 0.010 {0.046
(0.328) (0.266) (0.258)
Di T1{T2 {0.621**  {0.191 {0.061
P-value Di 0.0128 0.351 0.800
Observations 125 123 126
R-squared 0.061 0.044 0.016

Panel B: Endline data

Treatment 1 {0.489** {0.468** {0.136
(0.215) (0.221) (0.245)
Treatment 2 0.016 0.086 {0.130
(0.266) (0.287) (0.333)
Di T1{T2 {0.505**  {0.555** {0.007
P-value Di 0.039 0.019 0.983
Observations 118 117 118
R-squared 0.089 0.080 0.049
Covariates All All All
Pair FE No No No

Note: This table presents OLS estimates of the impact of the two treatment arms on teachers' socio-emotional
skills. Treatment 1 refers to schools that received all three rounds of training, including in-person and remote
instruction on PBL, as well as training on nancial education content. Treatment 2 includes only the second round,
which consisted of the nancial education component. The row Di T1{T2 reports the estimated di erence
between the e ects of Treatment 1 and Treatment 2. Assuming linearity of the e ects, this di erence can be
interpreted as the marginal impact of the PBL component. The following row, P-value Di, presents the p-value
for the null hypothesis that this di erence is equal to zero (i.e., H o1 1 = ). Standard errors clustered at
the school-pair level are reported in parentheses. Panel A and Panel B correspond to midline and endline data
collections, respectively. All columns include the full set of time-invariant controls and do not include pair xed

e ects. See Section 2.3 for details.

2.5.3 Awareness of Teaching Practices

Next, we examine whether the intervention in uenced the awareness of teachers of instructional
practices aligned with the principles of active learning. As discussed in Section 3.3, this construct
captures the self-reported frequency of teachers using speci c teaching strategies promoted (or dis-
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couraged) by the training program. The six items in the module refer to pedagogical behaviors,
such as encouraging group work, contextualizing math content, and avoiding rote copying activi-
ties. Because responses are self-reported, they can be subject to social desirability bias, particularly
among teachers exposed to the intervention. For this reason, we interpret the outcomes as re ec-
ting teachers' awareness and internalization of instructional norms, rather than direct measures of
behavioral change.

Table 38 presents the estimated treatment e ects on both a composite index of teaching
practices and the six individual items. All outcomes are coded such that higher values indicate
greater alignment with the training's pedagogical model. At midline (panel A), the coe cients for
Treatment 1 are positive in most outcomes but not statistically signi cant. This may re ect limited
statistical power to detect small e ects. More notably, teachers in Treatment 2 - those who received
only nancial education 'knowledge pills' - report a higher frequency of recommended teaching
practices. This pattern is consistent across multiple items and is re ected in the composite score.
Speci cally, these teachers indicate that they ask students to copy long texts less often and more
frequently engage them in problem-solving using real-life contexts. The latter is intuitive, as the
nancial education content emphasized the use of personal nance themes to make mathematics
more relevant and engaging for students.

The result of reduced use of rote copying among only Treatment 2 teachers is less intuitive
but may be linked to the nature of the nancial education content itself. The \knowledge pills"
provided to these teachers emphasized concepts such as personal budgeting, planning, and real-life
problem solving, which may have implicitly encouraged hands-on instruction. Because Treatment
2 teachers only received this focused content, its pedagogical implications may have stood out
more clearly, especially in the recent context of school closures and remote teaching, when teachers
were actively rethinking how to make math content more relevant and applicable. In contrast, for
teachers in Treatment 1, the nancial education content was embedded within a broader sequence of
training activities and may have had a more diluted in uence. However, this interpretation remains
speculative and requires further investigation to be con rmed.

While the estimated di erence between Treatment 1 and Treatment 2 is statistically sig-
ni cant in some cases, particularly at midline, we do not interpret these ndings as evidence of a
negative impact of the PBL component, since the lack of signi cant results for Treatment 1 suggests
that these di erences are driven by stronger-than-expected e ects of Treatment 2.
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2.5.4 Financial literacy, awareness and vulnerabili

We begin the analysis of nancial education-related outcomes by examining the impact of the
intervention on teacher nancial literacy, measured by the widely-used scale of Lusardi e Mitchell
(2011). This dimension is particularly relevant given that, despite being mathematics teachers,
the participants in our sample display low levels of nancial knowledge. Table 40 shows that at

midline, only 40.5% of the control group teachers answered the compound interest question correctly,
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and only 8.1% got the risk diversi cation question right. Although performance on the simple
interest and in ation questions was somewhat better (73% and 67.6%, respectively), these rates
are still far from ideal. At endline, average scores improved somewhat, especially for simple interest
and in ation, but knowledge of compound interest and risk remained limited. These ndings are
concerning given that the Brazilian national core curriculum explicitly includes nancial education
as a cross-cutting theme to make mathematics more meaningful and applicable to students' lives,
as explained in section 3.2. To ful Il this requirement, teachers must be themselves pro cient in this
content.

The nancial literacy score is constructed as a standardized index combining four objective
guestions on simple interest, compound interest, in ation, and risk. Table 40 reports the estimated
treatment e ects on this composite score as well as on each component item. We nd no signi cant
impact of either treatment at either wave of data collection. Although point estimates are generally
positive, they are small and are not statistically di erent from zero. There are also no meaningful
di erences between the two treatment groups, suggesting that neither the full training bundle nor
the nancial education component on its own had a measurable e ect on the nancial knowledge of
teachers. This result is consistent with a broader literature on nancial education, which nds that
improving nancial literacy among adults is challenging (BRUHN et al., 2016; COLLINS, 2013;
COLE; SAMPSON; ZIA, 2011).
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Tabela 39 { Impact on Teachers' Financial Literacy

Financial literacy Simple Compound
(score, std.) Interest Interest Ination Risk
(1] [2] (3] [4] (5] [6] [7]
Panel A: Midline data
Treatment 1 0.326 0.345 0.368 0.114 0.120 0.063  0.037
(0.215) (0.207) (0.223) (0.078) (0.119) (0.115) (0.052)
Treatment 2 0.340 0.294 0.335 0.109 0.088 0.151 {0.044
(0.269) (0.278) (0.302) (0.116) (0.156) (0.132) (0.065)
Di T1{T2 {0.0138 0.051 0.033 0.005 0.032 {0.088 0.081
P-value Di 0.956 0.834 0.900 0.964 0.802 0.356  0.217
Observations 121 121 121 121 121 121 121
R-squared 0.024 0.057 0.070 0.076 0.027 0.026 0.064
Mean (control) 0.473 0.473 0.473 0.73 0.405 0.676  0.081
Panel B: Endline data
Treatment 1 0.074 0.056 0.091 0.005 0.053 {0.015 0.037
(0.256) (0.264) (0.263) (0.075) (0.117) (0.111) (0.113)
Treatment 2 0.160 0.140 0.126 {0.004 0.031 0.153 {0.068
(0.296) (0.304) (0.323) (0.094) (0.147) (0.105) (0.124)
Di T1{T2 {0.0860 {0.084 {0.035 0.010 0.023 {0.168* 0.104
P-value Di 0.742 0.751 0.900 0.898 0.862 0.069 0.335
Observations 117 117 117 117 117 117 117
R-squared 0.003 0.004 0.069 0.016 0.045 0.064  0.092
Mean (control) 0.701 0.701 0.701 0.889 0.528 0.750  0.639
Covariates No Unbalanced only  All All All All All
Pair FE No No No No No No No

Note: This table presents OLS estimates of the impact of the two treatment arms on teachers' nancial
literacy. Treatment 1 refers to schools that received all three rounds of training, including in-person and
remote instruction on PBL, as well as training on nancial education content. Treatment 2 includes only
the second round, which consisted of the nancial education component. The row Di T1{T2 reports the
estimated di erence between the e ects of Treatment 1 and Treatment 2; assuming linearity, this can be
interpreted as the marginal impact of the PBL component. The row P-value Di gives the p-value for
the null hypothesis Ho: 1 = 2. The row Mean (control) shows the percentage of correct answers in the
control group and serves as a benchmark for interpreting e ect magnitudes. Standard errors clustered at the
school-pair level are in parentheses. Panel A and Panel B correspond to midline and endline data collections,
respectively. Columns vary by covariate speci cation: no controls, unbalanced covariate only, and full set of
time-invariant controls. See Section 2.3 for details.
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Tabela 40 { Impact on Teachers' Financial Literacy

Financial literacy Simple Compound
(score, std.) Interest Interest Ination Risk
(1] [2] (3] [4] (5] [6] [7]
Panel A: Midline data
Treatment 1 0.326 0.385* 0.368 0.114 0.120 0.063  0.037
(0.215) (0.209) (0.223) (0.078) (0.119) (0.115) (0.052)
Treatment 2 0.340 0.344 0.335 0.109 0.088 0.151 {0.044
(0.269) (0.266) (0.302) (0.116) (0.156) (0.132) (0.065)
Di T1{T2 {0.0138 0.0410 0.033 0.005 0.032 {0.088 0.081
P-value Di 0.956 0.870 0.900 0.964 0.802 0.356  0.217
Observations 121 121 121 121 121 121 121
R-squared 0.024 0.048 0.070 0.076 0.027 0.026  0.064
Mean (control) 0.473 0.473 0.473 0.73 0.405 0.676  0.081
Panel B: Endline data
Treatment 1 0.074 0.074 0.091 0.005 0.053 {0.015 0.037
(0.256) (0.248) (0.263) (0.075) (0.117) (0.111) (0.113)
Treatment 2 0.160 0.160 0.126 {0.004 0.031 0.153 {0.068
(0.296) (0.295) (0.323) (0.094) (0.147) (0.105) (0.124)
Di T1{T2 {0.0860 {0.0857 {0.035 0.010 0.023 {0.168* 0.104
P-value Di 0.742 0.743 0.900 0.898 0.862 0.069 0.335
Observations 117 117 117 117 117 117 117
R-squared 0.003 0.003 0.069 0.016 0.045 0.064  0.092
Mean (control) 0.701 0.701 0.701 0.889 0.528 0.750  0.639
Covariates No Unbalanced only  All All All All All
Pair FE No No No No No No No

Note: This table presents OLS estimates of the impact of the two treatment arms on teachers' nancial
literacy. Treatment 1 refers to schools that received all three rounds of training, including in-person and
remote instruction on PBL, as well as training on nancial education content. Treatment 2 includes only
the second round, which consisted of the nancial education component. The row Di T1{T2 reports the
estimated di erence between the e ects of Treatment 1 and Treatment 2; assuming linearity, this can be
interpreted as the marginal impact of the PBL component. The row P-value Di gives the p-value for
the null hypothesis Ho: 1 = 2. The row Mean (control) shows the percentage of correct answers in the
control group and serves as a benchmark for interpreting e ect magnitudes. Standard errors clustered at the
school-pair level are in parentheses. Panel A and Panel B correspond to midline and endline data collections,
respectively. Columns vary by covariate speci cation: no controls, unbalanced covariate only, and full set of
time-invariant controls. See Section 2.3 for details.

While nancial literacy captures factual knowledge, it may not fully re ect how individu-
als think about and approach nancial decision-making in their daily lives. To complement the
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objective knowledge items, we constructed a composite index of nancial awareness based on 14
self-reported Likert-scale items, as described in Section 3.3. This construct captures teachers' per-
ceptions, attitudes, and sensitivity toward saving, planning, debt avoidance, and nancial control.

It is important to emphasize that these items re ect self-perceived awareness and should not be
interpreted as direct measures of nancial behavior. Rather, they are mindset-oriented and aligned
with the broader goals of nancial education.

Table 41 presents the estimated treatment e ects on the composite awareness score and
a selected subset of individual items. At midline, we nd no statistically signi cant di erences
between treatment and control groups on the overall score or its components. By endline, however,
we observe some movement. Teachers in Treatment 2 report greater awareness on a few dimensions.
Speci cally, they are more likely to report saving for personal goals and perceiving it to be easier
to manage their expenses. These results suggest some degree of responsiveness to the nancial
education content, at least in terms of self-perceived attitudes and habits. Teachers in Treatment 1
also exhibit positive estimated e ects on several items, but these are smaller and not statistically
signi cant. As in the case of teaching practices, one possible explanation is that for Treatment
2 teachers, nancial education was the sole focus of the intervention, making its messages more
salient.
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Finally, we assess the extent to which the intervention in uenced short-term nancial stress
and exposure to debt of teachers. The nancial vulnerability construct, described in Section 3.3,
is based on ve binary indicators that capture the recent nancial experiences of teachers, such as
holding a negative account balance, taking out personal or payroll loans, and falling behind on bills
or debt repayments. These items were used to construct a composite nancial vulnerability score,
de ned as the sum of a rmative responses, with higher values indicating greater vulnerability.

Table 42 presents the estimated treatment e ects on the composite score and each of the
ve individual items. At midline, we observe negative coe cients for both treatment groups across
most outcomes, suggesting a reduction in nancial stress. In particular, Treatment 2 is associated
with a lower incidence of negative bank balances and overdue household bills, and Treatment 1
also shows a negative e ect on the latter outcome. At endline, this pattern generally persists. Both
treatment groups exhibit lower levels of nancial vulnerability than the control group, and the
estimated coe cients for Treatment 2 remain slightly larger in magnitude in several outcomes.
Although no clear statistically signi cant di erences emerge between the treatment groups, the
pattern is consistent with previous results on nancial awareness.



2.5 Results

129

Tabela 42 { Impact on Teachers' Financial Vulnerability

Financial vulnerability

Negative account Payroll

Personal Overdue bills Overdue debts

(score, std.) balance loan loan > 2 months > 2 months
(1] (2] 3] [4] [8] (6] (7] (8]
Panel A: Midline data
Treatment 1  {0.308 {0.233 {0.221 {0.134 {0.043 0.082 {0.169** {0.067
(0.188) (0.187) (0.182) (0.103) (0.088) (0.075) (0.071) (0.067)
Treatment 2 {0.396* {0.313 {0.332 {0.259** {0.066 0.079 {0.145 {0.106
(0.232) (0.234) (0.256) (0.123) (0.130) (0.114) (0.101) (0.082)
Di T1{T2 0.088 0.081 0.111 0.125 0.0723  0.002 {0.024 0.040
P-value Di 0.665 0.683 0.621 0.218 0.835 0.983 0.778 0.579
Observations 121 121 121 121 121 121 121 121
R-squared 0.031 0.062 0.082 0.118 0.025 0.076 0.107 0.085
Panel B: Endline data
Treatment 1  {0.297 {0.308 {0.231 {0.002 {0.072 {0.074 {0.095 {0.113
(0.218) (0.234) (0.218) (0.091) (0.097) (0.117) (0.066) (0.060)
Treatment 2 {0.281 {0.293 {0.281 {0.047 {0.138 0.058 {0.189*** {0.082
(0.256) (0.267) (0.269) (0.113) (0.122) (0.141) (0.068) (0.086)
Di T1{T2 {0.016 {0.015 0.050 0.045 0.066 {0.132 0.095* {0.003
P-value Di 0.566 0.600 0.908 0.593 0.936 0.337 0.350 0.627
Observations 117 117 117 117 117 117 117 117
R-squared 0.415 0.435 0.460 0.568 0.496  0.376 0.573 0.626
Covariates No  Unbalanced only  All All All All All All
Pair FE No No No No No No No No

Note: This table presents OLS estimates of the impact of the two treatment arms on teachers' nancial vulne-
rability. Treatment 1 refers to schools that received all three rounds of training, including in-person and remote
instruction on PBL, as well as training on nancial education content. Treatment 2 includes only the second
round, which consisted of the nancial education component. The row Di T1{T2 reports the estimated dif-
ference between the e ects of Treatment 1 and Treatment 2. Assuming linearity of the e ects, this di erence
can be interpreted as the marginal impact of the PBL component. The following row, P-value Di, presents the
p-value for the null hypothesis that this di erence is equal to zero (i.e., H o: 1 = »). Standard errors clustered
at the school-pair level are reported in parentheses. Panel A and Panel B correspond to midline and endline data
collections, respectively. Columns vary by covariate speci cation: no controls, unbalanced covariate only, and full
set of time-invariant controls. See Section 2.3 for details.

Taken together, the results on nancial literacy, awareness, and vulnerability suggest that
while the intervention did not lead to measurable improvements in the objective nancial knowledge
of teachers, it may have had some in uence on more subjective dimensions of nancial mindset.
In particular, teachers in Treatment 2 reported slightly higher levels of nancial awareness and
slightly lower levels of short-term nancial vulnerability. Financial awareness and perceived control
are elements of how individuals navigate decision-making and may in uence how teachers relate
nancial content to students, particularly in mathematics instruction. Given that Brazil's national
curriculum includes nancial education as a cross-cutting theme, understanding whether and how
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teachers internalize this content is an important question. However, the ndings reported here
remain limited in both magnitude and scope, and further research is needed to assess whether
changes in nancial mindset translate into changes in instructional practice or student outcomes.

2.6 Conclusion

This paper investigates whether training in active learning methodologies can shape teacher mind-
sets. Drawing on data from a randomized controlled trial conducted with mathematics teachers in
Brazilian public schools, we assess the impacts of two distinct training modalities: a comprehensive
intervention combining pedagogical and nancial education content (Treatment 1), and a narrower
treatment focused exclusively on nancial education (Treatment 2). The study examines a range
of outcomes related to teacher expectations, socio-emotional skills, instructional awareness, and
nancial mindset.

Our ndings show that teachers exposed to the full training sequence were more likely to
report that most of their students would complete lower and upper secondary education. This
result is relevant given previous evidence linking teacher expectations to actual student outcomes
(PAPAGEORGE; GERSHENSON; KANG, 2020). However, we also document short-term negative
e ects on self-e cacy and grit among these teachers. One interpretation is that exposure to new
instructional strategies led teachers to adopt more critical self-assessments, potentially raising their
internal standards without yet increasing their con dence or sense of e ectiveness. In terms of
instructional awareness, we did not detect signi cant changes among teachers who received full
treatment. Interestingly, however, those in Treatment 2 reported a higher frequency of certain
recommended practices, such as contextualizing math problems with real-life content and avoiding
rote copying. While these results are somewhat counterintuitive, they suggest that even focused
content-based training may in uence pedagogical awareness, though the mechanisms remain unclear
and merit further exploration. With respect to nancial outcomes, we nd no e ects on nancial
literacy, but we observe modest improvements in nancial awareness and a reduction in indicators
of short-term nancial vulnerability, particularly among Treatment 2 teachers. These dimensions
may matter for instructional practice by in uencing how teachers model nancial behaviors and
relate content to students, especially in subjects where real-world application is a pedagogical goal.

Taken together, the ndings highlight both the potential and limitations of short-term pro-
fessional development programs in shaping teacher mindsets. They suggest that training focused
solely on a pedagogical strategy may not be su cient to change behavior or attitudes unless ancho-
red in relevant content. At the same time, even limited interventions can in uence self-perceptions
and expectations in ways that are meaningful to classroom dynamics.
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Future research should explore whether observed changes in mindset persist over time and
whether they translate into changes in instructional practice or student achievement. It is also im-
portant to understand how implementation quality, institutional support, and teacher background
shape the e ectiveness of such programs. As education systems continue to invest in teacher pro-
fessional development, identifying the speci c components that contribute to meaningful change
remains an urgent task.

2.7 Appendix

2.7.1 Results with Matched-Pair Fixed E ects

In this appendix, we report additional results from speci cations that include matched-pair xed

e ects. These estimates follow the same structure and outcome de nitions as those in the main
text but absorb pair-level heterogeneity to control for unobserved di erences within matched school
pairs. By relying exclusively on within-pair variation, these models o er a robustness check on our
primary ndings.

We do not adopt this speci cation as our preferred approach. As noted by Glennerster
e Takavarasha (2014) and Bai et al. (2024), the inclusion of matched-pair xed e ects restricts
identi cation to non-attrited pairs and shifts the estimand toward a local average treatment e ect
for that subsample. While this is not inherently problematic, it may diverge from the policy-relevant
estimand based on the full randomized sample. Also, given our already limited sample size, we opt
for more parsimonious speci cations that retain all available observations and include baseline
covariates to address potential imbalance. This choice allows us to preserve statistical power while
maintaining alignment with the original randomization design.

Nonetheless, to transparently assess the robustness of our ndings, we present estimates with
matched-pair xed e ects in Tables 43{48. All models cluster standard errors at the matched-pair
level, consistent with best practices for cluster-randomized trials (CHAISEMARTIN; RAMIREZ-
CUELLAR, 2024).
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Tabela 43 { Impact on Students' Expected Educational Attainment (with Pair

FE)
Finish 9th Finish Enter Finish
Grade High School Undergrad Undergrad
[1] [2] 3] [4] [5] [6]
Panel A: Midline data
Treatment 1 {0.032 {0.008 {0.007 0.162 0.100 {0.020
(0.040) (0.032) (0.024)  (0.103) (0.147) (0.160)
Treatment 2 {0.113 {0.098 {0.103 0.197 0.164 {0.120
(0.103) (0.101) (0.113) (0.213) (0.247) (0.224)
Di T1{T2 0.082 0.091 0.096 {0.036 {0.064 0.099
P-value Di  0.393 0.411 0.424 0.857 0.740 0.511
Observations 126 126 126 126 126 126
R-squared 0.231 0.280 0.311 0.531 0.485 0.484
Panel B: Endline data
Treatment 1  0.058 0.062 0.066 0.182 {0.043 {0.062
(0.053) (0.055) (0.053) (0.126) (0.171) (0.168)
Treatment 2 {0.088 {0.103 {0.109 0.085 {0.030 {0.035
(0.132) (0.140) (0.148)  (0.235) (0.290) (0.307)
Di T1{T2 0.146 0.165 0.175 0.097 {0.013 {0.027
P-value Di  0.230 0.219 0.248 0.643 0.957 0.917
Observations 118 118 118 118 118 118
R-squared 0.351 0.374 0.380 0.449 0.433 0.440
Covariates No Unbalanced only  All All All All
Pair FE Yes Yes Yes Yes Yes Yes

Note: This table presents OLS estimates of the impact of the two treatment arms on teachers’
expectations regarding students' educational attainment. Unlike the speci cations reported in the
main text, these regressions include matched{pair xed e ects. Treatment 1 refers to schools that
received all three rounds of training, including in-person and remote instruction on PBL, as well as
training on nancial education content. Treatment 2 includes only the second round, which consisted
of the nancial education component. The row Di T1{T2 reports the estimated di erence between
the e ects of Treatment 1 and Treatment 2. The row P-value Di presents the p-value for the null
hypothesis Hp: 1 = . Standard errors clustered at the school-pair level are in parentheses. Panel
A and Panel B correspond to midline and endline data collections, respectively. Columns vary by
covariate speci cation: no controls, unbalanced covariate only, and full set of time-invariant controls.
See Section 2.3 for details.
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Tabela 44 { Impact on Teachers' Socio-
Emotional Skills (with Pair

FE)
Locus of
Self-e cacy  Grit Control
[1] (2] (3]
Panel A: Midline data
Treatment 1 0.028 0.046 0.088
(0.386) (0.328) (0.243)
Treatment 2 0.754 0.289 0.178
(0.506) (0.439) (0.440)
Di T1{T2 {0.726** {0.243 {0.090
P-value Di 0.0450 0.360 0.818
Observations 125 123 126
R-squared 0.510 0.378  0.407

Panel B: Endline data

Treatment 1 {0.169 {0.234 {0.064
(0.371) (0.377) (0.423)
Treatment 2 0.445 0.338 0.168
(0.605) (0.610) (0.747)
Di T1{T2 {0.614 {0.571 {0.231
P-value Di 0.181 0.203 0.704
Observations 118 117 118
R-squared 0.488 0.449 0.428
Covariates All All All
Pair FE Yes Yes Yes

Note: This table presents OLS estimates of the impact of the two treatment arms on teachers' socio-emotional
skills. Unlike the main speci cations, these regressions include matched-pair xed e ects. Treatment 1 refers
to schools that received all three rounds of training, including in-person and remote instruction on PBL, as
well as training on nancial education content. Treatment 2 includes only the second round, which consisted of
the nancial education component. The row Di T1{T2 reports the estimated di erence between the e ects of

Treatment 1 and Treatment 2. The row P-value Di

presents the p-value for the null hypothesis H o¢: 1 = ».

Standard errors clustered at the school-pair level are in parentheses. Panel A and Panel B correspond to midline
and endline data collections, respectively. All columns include the full set of time-invariant controls and matched-

pair xed e ects. See Section 2.3 for details.
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Tabela 46 { Impact on Teachers' Financial Literacy (with Pair FE)

Financial literacy Simple Compound
(score, std.) Interest Interest Ination Risk
[1] [2] [3] [4] [5] (6] [7]
Panel A: Midline data
Treatment 1 0.277 0.374 0.401 0.154 0.118 0.067 0.024
(0.349) (0.324) (0.359) (0.140) (0.180) (0.190) (0.085)
Treatment 2 0.113 0.170 0.291 0.178 0.017 0.066  0.002
(0.563) (0.539) (0.602) (0.260) (0.314) (0.252) (0.119)
Di T1{T2 0.164 0.204 0.110 {0.024 0.101 0.001 0.023
P-value Di 0.712 0.638 0.815 0.912 0.673 0.997  0.849
Observations 121 121 121 121 121 121 121
R-squared 0.413 0.434 0.476 0.426 0.516 0.520 0.573
Mean (control) 0.473 0.473 0.473 0.730 0.405 0.676  0.081
Panel B: Endline data
Treatment 1 0.052 0.033 0.096 0.026 0.091 {0.054 0.022
(0.480) (0.471) (0.455) (0.109) (0.173) (0.211) (0.197)
Treatment 2 0.346 0.415 0.361 0.095 0.094 0.108 0.024
(0.617) (0.609) (0.648) (0.163) (0.334) (0.309) (0.278)
Di T1{T2 {0.294 {0.382 {0.266 {0.069 {0.003 {0.162* {0.002
P-value Di 0.452 0.365 0.569 0.563 0.992 0.439  0.994
Observations 117 117 117 117 117 117 117
R-squared 0.401 0.416 0.471 0.551 0.522 0.391  0.448
Mean (control) 0.701 0.701 0.701  0.889 0.528 0.750 0.639
Covariates No Unbalanced only  All All All All All
Pair FE Yes Yes Yes Yes Yes Yes Yes

Note: This table presents OLS estimates of the impact of the two treatment arms on teachers' nancial
literacy. Unlike the main speci cations, these regressions include matched-pair xed e ects. Treatment 1
refers to schools that received all three rounds of training, including in-person and remote instruction
on PBL, as well as training on nancial education content. Treatment 2 includes only the second round,
which consisted of the nancial education component. The row Di T1{T2 reports the estimated di erence
between the e ects of Treatment 1 and Treatment 2; assuming linearity, this can be interpreted as the
marginal impact of the PBL component. The row P-value Di presents the p-value for the null hypothesis
Ho: 1 = 2. The row Mean (control) shows the percentage of correct answers in the control group and
serves as a benchmark for interpreting e ect magnitudes. Standard errors clustered at the school-pair level
are in parentheses. Panel A and Panel B correspond to midline and endline data collections, respectively.
Columns vary by covariate speci cation: no controls, unbalanced covariate only, and full set of time-invariant
controls. See Section 2.3 for details.
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Tabela 48 { Impact on Teachers' Financial Vulnerability (with Pair FE)

Financial vulnerability

Negative account Payroll

Personal Overdue bills Overdue debts

(score, std.) balance loan loan > 2 months > 2 months
(1] (2] (3] (4] (5] (6] (7] (8]
Panel A: Midline data
Treatment 1 {0.478* {0.426* {0.400 {0.263 {0.167  0.091 {0.169* {0.091
(0.276) (0.247) (0.283) (0.172) (0.110) (0.124) (0.086) (0.105)
Treatment 2 {0.591 {0.564 {0.569 {0.516* {0.239 0.164 {0.173 {0.087
(0.507) (0.524) (0.577) (0.282) (0.252) (0.248) (0.192) (0.158)
Di T1{T2 0.114 0.139 0.168 0.253 0.0723 {0.0732 0.004 {0.004
P-value Di 0.790 0.747 0.722 0.220 0.722  0.725 0.982 0.975
Observations 121 121 121 121 121 121 121 121
R-squared 0.395 0.406 0.450 0.470 0.527  0.413 0.575 0.561
Panel B: Endline data
Treatment 1 {0.327 {0.325 {0.250 0.018 {0.075 {0.056 {0.129 {0.113
(0.445) (0.453) (0.440) (0.154) (0.162) (0.230) (0.129) (0.120)
Treatment 2 {0.172 {0.178 {0.217 {0.048 {0.089 0.137 {0.233 {0.076
(0.520) (0.514) (0.540) (0.200) (0.237) (0.302) (0.170) (0.151)
Di T1{T2 {0.156 {0.147 {0.033 0.066 0.014 {0.193 0.104 {0.037
P-value Di 0.566 0.590 0.908 0.593 0.936  0.337 0.350 0.627
Observations 117 117 117 117 117 117 117 117
R-squared 0.415 0.415 0.460 0.568 0.496 0.376 0.573 0.626
Covariates No Unbalanced only  All All All All All All
Pair FE Yes Yes Yes Yes Yes Yes Yes Yes

Note: This table presents OLS estimates of the impact of the two treatment arms on teachers' nancial vulnerability.
Unlike the main speci cations, these regressions include matched-pair xed e ects. Treatment 1 refers to schools that
received all three rounds of training, including in-person and remote instruction on PBL, as well as training on nancial
education content. Treatment 2 includes only the second round, which consisted of the nancial education component.
The row Di T1{T2 reports the estimated di erence between the e ects of Treatment 1 and Treatment 2. The row

P-value Di presents the p-value for the null hypothesis H o:

1:

2. Standard errors clustered at the school-pair level

are in parentheses. Panel A and Panel B correspond to midline and endline data collections, respectively. Columns vary
by covariate speci cation: no controls, unbalanced covariate only, and full set of time-invariant controls. See Section 2.3

for detalils.
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3 Indigenous Land Invasions and Health Dynamic
In the Brazilian Amazon

3.1 Introduction

Land disputes are a persistent feature of rural development. In areas where property rights are
weakly de ned or poorly enforced, civil conict over land can undermine economic development
not only by disrupting economic activity, but also by destroying human capital (BLATTMAN;
MIGUEL, 2010). In fact, health outcomes are a central channel through which conict erodes
human capital, posing a major obstacle to long-term development in low-income and institutionally
fragile regions (BERMAN; SHAPIRO; FELTER, 2011; BLATTMAN, 2010; GHOBARAH; HUTH;
RUSSETT, 2004). These risks are particularly acute for indigenous populations, who already face
structural barriers to health and service access and may be especially vulnerable to the e ects
of land invasions (MUELLER, 2022; ROCHA et al., 2021; DAMASCENO; CHIAVARI; LOPES,
2017). Invasions can degrade local environments, displace communities, and weaken access to health
infrastructure, increasing exposure to diseases. Although these concerns have been raised for decades
by community leaders and civil society organizations, systematic evidence remains scarce, relying
largely on case studies and descriptive reporting (LAUDARES; GAGLIARDI, 2020; BARROS et

al.,, 2022; DUTRA et al., 2024).

In this paper, we study the impact of land invasions on indigenous health outcomes in the
Brazilian Amazon. We exploit variation in the timing and location of land invasions to causally
identify their e ects on disease incidence, hospitalizations, and mortality among indigenous popu-
lations, using a nonlinear di erences-in-di erences model (WOOLDRIDGE, 2023). We focus on the
Legal Amazon region of Brazil, where land invasions are ongoing, often illegal, and largely involve
non-indigenous actors invading indigenous lands.

Invasion data are drawn from annual reports by a civil society organization that monitors
rural conicts and documents every reported episode of land conicts between 2014 and 2023,
including the date, location, type of invader and the number of a ected families. We aggregate
these data at the municipal level and link them to health outcomes reported by the Brazilian
Ministry of Health, allowing us to examine what happens to the dynamics of indigenous health
after the rst recorded invasion in each municipality. A key advantage of this dataset is the ability
to distinguish between types of invaders, such as gold miners, loggers, land-grabbers, or farmers.
On the health side, we observe outcomes such as disease noti cations among indigenous people,
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hospitalizations and deaths.

We divide our empirical analysis into two parts. First, we describe the dynamics of land
invasions over time, documenting whether they occur as isolated events or unfold as cumulative ter-
ritorial processes. We examine how the likelihood, frequency, and intensity of invasions evolve after
the rst recorded episode, disaggregating patterns by perpetrator type. This descriptive analysis
provides a critical context to understand the institutional and social implications of invasions. Our
ndings show that land invasions are rarely one-o events: once a municipality is invaded, further
invasions become more likely and, in many cases, more intense. These cumulative dynamics are
particularly pronounced for certain perpetrator types, such as loggers and goldminers.

Second, we estimate the e ects of land invasions on indigenous health outcomes | speci -
cally, disease noti cations, hospitalizations, and mortality | using a Poisson xed e ects model.
Event-study plots complement the average treatment e ects by tracing pre- and post-invasion trends
and allowing for a visual assessment of the timing and persistence of possible health impacts. We do
not nd evidence of systematic impacts of indigenous land invasions on indigenous health outcomes.
Average treatment e ects are statistically indistinguishable from zero, and the event-study plots do
not show immediate or sustained post-invasion shifts. This nding does not invalidate the case-based
or anecdotal accounts documented by indigenous communities and civil society, but suggests that
short-term e ects may depend on context-speci ¢ factors not observable in municipal-level data.

We do, however, observe some suggestive patterns over longer post-invasion horizons, such as
increases in disease noti cations alongside declines in hospitalizations and mortality. These trends
are not visible in placebo tests using non-indigenous outcomes and are robust across di erent sample
de nitions, lending some credibility to their relevance. Nonetheless, given the challenges of justifying
parallel trends in potential outcomes several years after the initial invasion, we interpret these
longer-term patterns with caution. In the nal part of the paper, we discuss potential mechanisms
that could help explain these longer-term patterns. Drawing on relevant literature and contextual
evidence, we consider the possibility that repeated invasions may trigger institutional responses,
particularly through the expansion of health services, improvements in prevention and primary
care, and greater investment in disease surveillance in a ected areas.

This paper contributes mainly to several strands of the literature. First, we contribute to the
literature on con ict and human capital by exploring a speci ¢ mechanism, health dynamics, through
which conict can shape long-term development (BLATTMAN; MIGUEL, 2010; GHOBARAH,;
HUTH; RUSSETT, 2004). Second, we add to the growing body of research on the consequences of
land conict in the Amazon (MUELLER, 2022; FETZER; MARDEN, 2017; PEREIRA; PUCCI,
2024) by examining its e ects on indigenous health. Third, our study complements recent e orts to
guantify the impacts of violence and institutional neglect in the Brazilian Amazon (LIMA et al.,
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2024; CIMI, 2023; ISA, 2022). Finally, we also contribute to a deeper understanding of indigenous
health in the Amazon (ROCHA et al., 2021; ARAUJO; DAVEL; CARNEIRO, 2024; LAUDARES;
GAGLIARDI, 2020) by documenting how exposure to territorial violations|often carried out by
non-indigenous actors|relates to disease, hospitalization, and mortality outcomes. To the best of
our knowledge, this is the rst paper to causally evaluate the health impacts of indigenous land
invasions in the Brazilian Amazon in a systematic manner.

The remainder of the paper is organized as follows. Section 3.2 provides background on
land con ict and health dynamics in the Brazilian Amazon, with particular attention to indigenous
health. Section 3.3 describes the data. Section 3.4 outlines the empirical strategy. Section 3.5 presents
the results. Section 3.6 concludes.

3.2 Background

3.2.1 Indigenous Land Invasions

Land invasions refer to the unauthorized occupation or seizure of land, often carried out by indivi-
duals or groups seeking to claim, reclaim, or exploit territory. These episodes occur in a wide range
of contexts - from landless peasants occupying large estates (HIDALGO et al., 2010), to indigenous
communities asserting rights over ancestral lands (JAIMOVICH; TOLEDO, 2021), to gold miners,
loggers, farmers and land-grabbers exploiting resources within protected areas (PEREIRA; PUCCI,
2024; CHIMELI; SOARES, 2017).

A comparative perspective reveals that indigenous land invasions take various forms in regi-
ons, shaped by historical legacies, institutional strength, and the actors involved. In countries such
as Canada, Australia, land occupations often involve indigenous groups reclaiming ancestral terri-
tories or protesting for recognition, typically within the boundaries of legal or political negotiation
(MENG, 2020; HENDERSON; WAKEHAM, 2009). In contrast, in developing regions such as Latin
America, invasions tend to be materially driven and carried out by settlers, extractive actors, or
land-grabbers operating in contexts of weak state presence and contested governance (PEREIRA,;
PUCCI, 2024; CHIMELI; SOARES, 2017; FETZER; MARDEN, 2017). In these settings, invasions
can span thousands of acres and result in violent con ict, forced displacement, and large-scale en-
vironmental degradation (MUELLER, 2022). Despite these di erences, many of these con icts are
rooted in a common history of indigenous dispossession and unequal land distribution

YIn Brazil, for example, the colonial legacy of extreme land concentration laid the foundations for recurrent rural
con icts, worse governance practices, and low income and the provision of public goods (NARITOMI; SOARES;
ASSUNCAO, 2012; SILVA, 2025). Similar dynamics are found in post-colonial contexts like Zimbabwe and South
Africa, where unresolved land inequality has also fueled invasions (THOMAS, 2003; MOYO, 2005; HALL, 2004).
This comparison highlights a critical distinction between disorderly invasions that generate legal and economic
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Among the various drivers of land con ict, economic determinants are especially relevant
to understanding land invasions in the Legal Amazon. In Brazil, Hidalgo et al. (2010) show that
adverse agricultural shocks, instrumented by rainfall, increase land invasions by the rural poor,
particularly in areas with high land inequality and insecure tenure. Similarly, Moreno-Louzada e
Menezes-Filho (2024) nd that the introduction of genetically modi ed soy, a labor-saving techno-
logy, has intensi ed land con icts and homicides in rural Brazil. Rosenberg e Falcone (2022) also
document how agricultural modernization and the expansion of commercial farming displaced small
producers and increased redistributive con ict. These dynamics are especially salient in the Ama-
zon, where land concentration, weak state presence, and competing claims create fertile ground for
con ict. Several other papers document how economic shocks, such as commodity price variation
and weather-induced income losses, lead to increased violence in rural areas (MIGUEL; SATYA-
NATH; SERGENTI, 2004; DUBE; VARGAS, 2013; MCGUIRK; BURKE, 2020), highlighting the
destabilizing potential of both short-term shocks and long-term structural change.

Another branch of the literature focuses on the role of property rights in shaping con ict
dynamics. Fetzer e Marden (2017) show that in the Brazilian Amazon, the contestability of land
titles (i.e. the extent to which land claims can be challenged) strongly predicts local violence. Their
ndings suggest that formalizing property rights can substantially reduce con ict in areas where
land disputes are most intense, although such interventions may displace contestation to other
regions. Similarly, Mueller (2022) provides causal evidence that the titling of indigenous land in
Brazil reduces violent con ict. Using the timing and selection criteria of a federal titling program,
the study nds that securing property rights for indigenous territories mitigates violence even in
areas with long-standing economic pressures. Together, these papers underscore the importance
of institutional clarity over land ownership in frontier zones, where overlapping claims and weak
enforcement fuel tensions, precisely the conditions that characterize many land con icts involving
indigenous territories in the Amazon.

Land invasions are not only territorial disputes, but also vectors of violence, displacement,
and sociocultural disruption for indigenous communities. When confronted with the unauthori-
zed occupation of their land - often by heavily armed actors such as illegal miners, land grabbers
and loggers - indigenous peoples face a stark dilemma: displacement or resistance. As reported in
CIMI (2023), in many cases communities are pushed out of strategic areas of their territories, le-
ading to loss of access to subsistence resources, sacred sites, and traditional livelihoods. In others,
groups attempt to resist through public protest, legal claims, or direct confrontation. This resistance
frequently triggers retaliatory violence, including physical aggression, death threats, and targeted
assassinations of indigenous leaders. In 2023 alone, the Brazilian Pastoral Land Comission (Co-

uncertainty and institutionalized redistribution processes that clarify property rights and can mitigate conict
(ALSTON; MUELLER, 2010).
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Figura 6 { Number of invastions per municipality in the Legal Amazon Region

missao Pastoral da Terra, or simply CPT) recorded 158 cases of violence against indigenous people
in the context of land con icts, including threats, attempted murders and killings (CPT, 2024).

Figure 6 displays the total number of Indigenous land invasions per municipality in the Legal
Amazon region from 2014 to 2023, based on CPT data. Municipalities are color-coded to represent
the intensity of invasions, with darker shades of purple indicating fewer invasions and brighter
colors (yellow and orange) representing higher frequencies. White-shaded municipalities refer to
municipalities that did not face an invasion of indigenous land during the period. The distribution
reveals signi cant spatial heterogeneity, with certain areas, such as southern Pa@, showing clusters
of higher intensity of invasion.

Figures 7 and 8 illustrate how recurring land invasions are, as well as the considerable
number of indigenous families a ected throughout the period. The number of invasions grew at a
fast pace between 2014 and 2020, with signi cant geographical heterogeneity. Notably, there is a
sharp increase in invasions beginning in 2020, coinciding with the Covid-19 pandemic, which persists
at elevated levels in subsequent years. This surge can be attributed, in part, to the relaxation of
environmental protection laws and reduced enforcement e orts during the administration at the
time, which created an environment of impunity for illegal activities in Indigenous territories (ISA,
2022). The number of a ected families also shows marked variation, with peaks in certain periods
suggesting particularly severe or large-scale events.

The recurrence of each invader category is presented in Figure 9. Loggers, gold miners, far-
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Figura 7 { Evolution of indigenous land invasions over time
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Figura 8 { Indigenous land invasions and a ected families in the Legal Amazon

mers, and land grabbers together account for over 82% of all recorded invasions, underscoring their
dominant role in these con icts. Among these groups, loggers are the most recurrent, responsible for
175 invasions, followed by gold miners (137), farmers (88), and land grabbers (72). The remaining
18% of invasions involve other categories, such as businessmen and other groups, which collecti-
vely play a smaller but still notable role in driving land con icts. This distribution highlights the

signi cant in uence of economically motivated activities, such as logging, illegal mining, and agri-
cultural expansion, in perpetuating invasions of Indigenous territories across the region (HIDALGO

et al.,, 2010; ROSENBERG; FALCONE, 2022; MORENO-LOUZADA; MENEZES-FILHO, 2024).
The trajectories of invasions depicted in Figure 9 reveal distinct temporal patterns depending on
the type of invader.

Lastly, the histogram of a ected families per Indigenous land invasion reveals substantial
variation in the intensity of invasions (Figure 10), with the majority a ecting fewer than 200 fa-
milies. A sharp concentration is observed at the lower end of the spectrum, indicating that most
invasions involve relatively small-scale impacts on families. However, there are notable outliers, with
a few extreme cases surpassing 1,500 a ected families. This wide variability indicates that while
many invasions may have more localized impacts, others may represent large-scale disruptions with
di erent implications for Indigenous communities.
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