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Adolescence is when the very worst and best impulses in the human soul struggle

against each other for possession
G. Stanley Hall

Photo Credit: Glasswing International
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Adolescence is a critical stage for human capital formation

» Adolescence is a "second window" of opportunity for development

» While IQ stabilizes around age 10, social and emotional skills (SES) remain
malleable during this stage (Cunha & Heckman, 2009)

> Malleability of the brain region that governs emotion and self-regulation (Dahl 2004)

» Adolescence interventions can affect SES (Cunha et al 2006) and often see
economic returns of $5-10 for every USD spent (Sheehan et al, 2021)
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Despite its potential, adolescence is also a challenging stage...

Around the world, adolescents face violence from two sources:

Interpersonal violence

» School violence, gang recruitment,
domestic and community violence

» 150 million adolescents report

peer-to-peer violence in and around
school

» Central America: among the highest
violence and delinquency levels in the
world

Conflict-driven violence
» War, armed conflict, displacement
» 468 million children live in conflict
zones (UNICEF 2024)

» In 2020, nearly 3 in 4 adolescents in
the world who died as a result of
collective violence lived in MENA
region
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Exposure to violence can affect adolescents’ economic outcomes

> |t affects learning in the short term
> Aguirre et al (2025), Lavy & Yancu (2025), Casey et al (2018)
» And worsens their labor market outcomes or increases their involvement in crime
later in life

> Sviatschi (2022); Caudillo and Torche (2014); Monteiro and Rocha (2017); Heckman et al.
(2006)
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Exposure to violence undermines learning through multiple pathways

Exposure to violence
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Ability to learn School environment
High stress and trauma ~
Poor emotion regulation
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Household economics
Educational decisions ~
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Reduced learning outcomes

6/46



Psychology-based interventions can protect and restore human capital

» A growing body of evidence (from high-income settings or targeted to older adults)
shows that structured programs that integrate socio-emotional learning and
behavioral components can improve economic outcomes

» Blattman et al (2010), Heller et al (2008), Blattman et al (2023)

» School-based programs can offer the ideal set up to work with adolescents

This talk:
School-based programs that complement academic learning with psychosocial
support can improve students’ ability to learn directly and educational decisions
and investments indirectly
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Roadmap

Do school-based psychology-inspired interventions work?

Do the programs impact adolescents’ outcomes in the long-term?
What component drives the effect? Can the program be lighter-touch?
Does peer composition affect program impact?

Can it scale, even in wartime?
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Question 1. Do school-based
psychology-inspired interventions work?

Preventing Violence in the Most Violent Contexts: Behavioral and
Neurophysiological Evidence from El Salvador

Joint with P. Egana-delSol

Journal of the European Economic Association, 2024

Funding: World Bank RSB



An after school program in one of the most violent countries in the world

v

Partner: Glasswing International

» Program: combines behavioral intervention with extracurricular activities
(leadership, art, sports, science)

» Provides a safe/supervised environment + experiential learning on socio-emotional
skills (SES)

» Target: students aged 10-16 in public schools in high-risk communities

» Sessions conducted in school facilities after school, twice a week for seven months

RCT design:
» 1,056 enrolled students across 5 public schools
» Randomized into treatment (75%) and control (25%)
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The program reduces reported violent behavior inside and outside school

Intent-to-treat estimate

-0.190° 0122 -0.102%

S04

-0.150** -0.057**

DeIinq'uency Violent Iactions Appro'val of
(SD) (SD) antisocial
behavior (pp)

Behavior  Pr. of having bad
at school (-)  behavior reports
(SD) pp)
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The program improves attitudes and behaviors toward learning

Intent-to-treat estimate
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The program improves students’ ability to remain calm (valence) when
faced with external stimuli

Intent-to-treat estimate

-0.5

0.5

0.0

0.061

» Reduces valence and
positive valence
differential

» Students become better
at regulating automatic

emotional responses

Arousal‘(Stress) Valénce Positive vélence diff. Negative v'alence diff.
(SD) (SD) (SD) (SD)
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Despite not being an academic intervention, it has modest impacts on

learning

Intent-to-treat estimate

0.15+

0.104

0.05

0.00+

0.043

-0.05

0.034*

Academilc grades
(SD)

Pr. of p'assing
the course (pp)

> Modest positive effects on
probability of passing course

» Notably, the program benefits
spilled over to untreated
students (improved their
behavior at school and
academic performance)
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Question 2. Do they impact adolescents’
outcomes in the long-term?

Changing Gang Paths at Adolescence: Long-Term Effects of a Behavioral
Intervention.

Joint with M. Sviatschi & C. Schmidt-Padilla
Ongoing work, 2026



The program improves educational attainment and reduces criminal

behaviors

B Educational attainment @ Crime outcomes  Left axis: s.d. - Right axis: p.p.

Standard deviations
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v The program works in the short- and long-term
(Studies 1 and 2)

Yet, two policy decisions that determine effectiveness and scalability
remain:

1. Is the program protecting adolescents or teaching skills?

2. Can lighter-touch interventions achieve similar results?



Question 3: What component drives the effect?
Can the program be lighter-touch?

When Emotion Regulation Matters: The Efficacy of Socio-Emotional Learning to
Address School-Based Violence in Central America

Joint with P. Egana-delSol, C. Martinez A. & C. Rojas A.
PRWPS 9957, 2024

Funding: World Bank RSB, Templeton Foundation



Intervention

» We study three after-school program (ASP) variations in El Salvador, Honduras,
and Guatemala.

» All ASPs were implemented in school facilities after school, two sessions per week
(1.5 hours each) for seven months
» Each session could include two parts:

» Extracurricular activities, such as sports, art, and others
» Social-emotional learning, a psychology-inspired curriculum.
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Variation 1: Clubs

» In the Clubs, children are (mostly) “protected”
in schools doing extracurricular activities only

» The instructors played a limited role as
facilitators

» They registered participants’ attendance,
distributed materials, and led the activities
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Variation 2: Virtue

vV VvV VYV

Psychology-based curriculum inspired by the
Peterson and Seligman (2004)’'s model of
character strengths

Developed by local experts and psychologists
It includes 32 sessions of training or reflection
Requires intensive training and more materials

Additional cost: US$58 per participant
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Variation 3: Mindful

> We use the Salon Tranquilo (“Calm Classroom(®)")
curriculum, a mindfulness-based program

» It includes 16 different activities of breathing,
stretching, relaxation, and focusing techniques

» Low intensity training, no materials

» Additional cost: US$23 per participant
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Simultaneous RCT across three Central American countries

» 21 public schools in the most violent municipalities of El Salvador, Honduras,
and Guatemala

Clubs Only Clubs + Virtue Clubs + Mindful
(Protection) (Character strengths) (Mindfulness)

Comparing "Clubs+Virtue" and "Clubs+Mindful to "Clubs Only" isolates the learning
component beyond protection.
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The psychology-based curriculum adds value beyond protection

Intent-to-treat estimate

0.232**

at School (pp)

Dropout (pp)
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» Including

psychology-based
activities (either Virtue or
Mindful) increases the
probability of being
well-behaved by 23 pp

Effect driven by the most
at-risk students

It's not just
protection—students
learn is positive behaviors
from the curriculum
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Mindfulness: a lighter-touch approach that works

Behavior at School
Mindfulness curriculum (PP)

improves violent behaviors
and reduces school

dropout
School Dropout
) (PP)
Benefit-to-cost ratios:

* 7 - 31 for Virtue
* 21 - 88 for Mindful

Math Grades
(SD)
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0.5
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So far we know. . .

v' The program works in the short- and long-term (Studies 1 and 2)
v The curriculum matters—it’s not just protection (Study 3)

v' Lighter-touch (and more scalable) programs are also effective
(Study 3)

Next question:

1. What about how we implement these programs?



Question 4: Does peer composition affect
program impact?

Understanding the effects of group composition by risk for violence. Experimental
Evidence from El Salvador

Journal of Development Economics, 2025

Funding: World Bank RSB, CEDLAS-IDRC Canada



The policy tension: targeting vs. integration

The common approach:

» Due to limited resources, governments and NGOs often target programs to the
most vulnerable

» This means grouping high-risk youth together. Does this actually help them?
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The policy tension: targeting vs. integration

The common approach:

» Due to limited resources, governments and NGOs often target programs to the
most vulnerable

» This means grouping high-risk youth together. Does this actually help them?

What this ignores:
» Potential learning from peers with non-violent behaviors

» Peer composition may be as important as program content
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Experimental design: tracking by violence risk

» Within the El Salvador intervention (Paper 1), students were randomly assigned to:

Enrolled students

Control
(No ASP)

Homogeneous
(Similar risk peers)

Heterogeneous
(Mixed risk peers)
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Integration is better than segregation for everyone
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Segregating high-risk students backfires

» Grouping high-risk students together increases their stress and misbehavior

» Components of peer risk have opposing effects:

» Higher mean of peers' risk for violence — worsens outcomes
» Higher variance in peers’ risk — improves outcomes

» Policy implication: mix participants by risk level—don’t segregate the most
violent into separate groups
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v' The program works in the short- and long-term (Study 1 and 2)
v" The curriculum matters—it's not just protection (Study 3)
v' Lighter-touch (and more scalable) programs are also effective (Study 3)

v Integration, not segregation, is optimal for group composition
(Study 4)

Next question:

1. Can psychosocial programs work at large scale, delivered virtually, even
in wartime?



Question 5: Can it scale, even in wartime?

Investing in Human Capital During Wartime.
Experimental Evidence from Ukraine

Joint with R. Lemos, J. Gresham,
H. Patrinos & R. Rodriguez-Ramirez

PRWPS 11196, 2025

Funding: World Bank SIEF & RSB, UBS Optimus Foundation



Ukraine: massive disruption to education during wartime

» Russia’s full-scale invasion of Ukraine
» Massive disruption:

» school closures, displacement, power
outages, shelling

> 13% schools were substantially
damaged or destroyed

» education spending dropped from
17% out of the total spending in
2021 to 7% in 2023.
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Ukraine: massive disruption to education during wartime

» Russia’s full-scale invasion of Ukraine » Perceptions of war effects on learning
» Massive disruption: and mental health (UNICEF, 2023)
» school closures, displacement, power > 6 out of 10 students — subject
outages, shelling knowledge has deteriorated.
» 13% schools were substantially » Similar share of teacher reporting
damaged or destroyed similar deterioration
> education spending dropped from > 55% of students — fatigue and
17% out of the total spending in stress is main reason for poor
2021 to 7% in 2023. performance
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Online tutoring with psychosocial support at scale

» Implementing partner: Teach for Armenia (TFA)

» Program: 3 hours/week of small-group online tutoring (groups of 3) in math and
Ukrainian language, over 6 weeks

» Program adapted across three experiments to evolving wartime needs

» Light-touch tools for academic support
» Enhanced psychosocial support activities

» Targeted to students in grades 5 to 10 (over 10,000 participants)

» Tutors trained in socio-emotional support by TFA and Harvard Program for
Refugee Trauma
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The online tutoring program improves students’ learning and reduces their
stress

Il Learning outcomes
0.5- B Mental health outcomes

0.4 - 0.320***
0.281%**

0.008

-0.108***

Standard deviations

0.0-

-0.1-

_02 -
Math IRT Language IRT Stress Anxiety
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At least five drivers of the main impacts

1. The program is feasible even during wartime

2. Structured, tutor-facilitated engagement was a key driver of peer interaction,
beyond mere access to an online space

3. Students are more likely to be enthusiastic about learning, but not about future
aspirations

4. Students are more likely to show increased persistence and self-efficacy

5. Students’ were more likely to invest additional resources for learning
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The program is scalable and has value for money

» Cost of the tutoring program (in USD): between $89.1 and $93.4 per treated
student

» Benefit-to-cost ratios: between 31 and 56 (lower bounds)

> Relies on existing infrastructure and teaching capacity

» Results are externally valid:

» Sample is representative of the broader student population in Ukraine
» The program achieved broad national coverage across all regions
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So far we know. ..

v' The program works in the short- and long-term (Studies 1 and 2)

v" The curriculum matters—it's not just protection (Study 3)

v  Lighter-touch (and more scalable) programs are also effective (Study 3)
v Integration, not segregation, is optimal for group composition (Study 4)

v Psychosocial support can help protect human capital at scale — even
during wartime (Study 5)



Conclusions and Policy Implications
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1. Embed psychosocial support in academic programs
The combination improves adolescents’ outcomes in the short- and long-run

2. Invest in curriculum, not just protection
Keeping kids supervised helps, but psychology-based content adds substantial value

3. Lighter-touch approaches like mindfulness can scale
Lower cost, easier to implement, effective for the most at-risk

4. Integrate adolescents by risk of violence
Mixing participants by violence risk benefits the most vulnerable without harming others

5. Virtual delivery enables scale even in crisis
Online tutoring with psychosocial support during wartime is feasible and cost-effective
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Let's not ignore the adolescent developmental window

» Programs work partly because adolescent brains are still malleable for emotion
regulation and SES

» Investing in violence prevention during adolescence can be a smart move:

» Benefit-to-cost ratios: between 7 to 87
» Costs:

» Average ASP — US$183 per participant
» If we add curriculum: between US$23 and US$58 more

» Incarceration costs of $3,000-$10,000/year, with limited evidence of effectiveness
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Integration, not parallel programs

» Psychosocial support works when embedded in academic programs
» Schools reach nearly every adolescent

» Learning recovery programs (post-COVID) are a natural entry point
> Facilitators with targeted training can deliver psychosocial support

» If implemented through teachers, see them not as the channel but also as potential
beneficiaries (Armenia ongoing project)
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Keep capacity in place before crises

» The Ukraine program worked because infrastructure existed before the war

» Crisis-prone countries should build tutor pipelines, digital platforms, and
partnerships in peacetime

» Analogous to pre-positioning humanitarian supplies, but for human capital
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Invest in measurement and evidence

» EEG biomarkers: directly measure emotion
regulation from brain activity

» Al-powered emotion detection:
eye-tracking to predict emotional responses

» Task-based games (SoftGames):
tablet-based measurement of SES

» Voice biomarkers to diagnose mental health
issues: BRIDGE-MH multi-FCV country
project, under development).
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Thank You!

Lelys Dinarte-Diaz

Idinartediaz@worldbank.org



