
CENTRAL QUESTION
What policies, procedures, and practices coupled with professional development can prepare schools
to meet the needs of students coping with trauma and toxic levels of stress? 

This brief is one in a series aimed at providing K-12 education decision makers and advocates with an evidence
base to ground discussions about how to best serve students during and following the novel coronavirus pandemic.
Click here to learn more about the EdResearch for Recovery Project and view the set of COVID-19 response-and-
recovery topic areas and practitioner-generated questions.
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Plans that place the
burden for supporting
students on clinical staff,
such as school social
workers and counselors,
are unlikely to be effective.
One-shot awareness-
building professional
development that doesn’t
connect to strategies for
how educators can
respond to students’
needs are unlikely to lead
to improved student
outcomes.

Strategies to AvoidStrategies to Consider

Investments in staff mental
health can improve outcomes
for both students and staff
members.
Whole-school (Tier 1)
strategies for addressing
trauma tend to be more
effective than strategies that
focus only on identifying
individual students for
secondary intervention.
A limited set of school-based
trauma-focused Tier 2
interventions have
demonstrated effectiveness in
helping children and youth
recover from traumatic
experiences. 
Schools can increase their
capacity to meet the needs of
students coping with trauma
by creating a school-wide plan
that includes all staff, in
addition to family and
community stakeholders.

Trauma disrupts the
development of core cognitive,
social, emotional, and
behavioral competencies that
are needed to succeed in
school. 
Trauma is broadly experienced
across the U.S. student
population, but
disproportionately
concentrated among members
of racially and ethnically
marginalized and lower-income
communities.  
The pandemic has placed
increased pressure on schools
to provide mental health
support, especially for schools
serving racially and ethnically
marginalized students, and
those living in lower-income
communities.
Many teachers and staff
members report that they need
more training in recognizing
and responding to student
trauma. 

Breaking Down the Issue

https://annenberg.brown.edu/recovery


Unaddressed trauma can show up as internalizing and externalizing behaviors. The externalizing

behaviors can often show up as challenging behavior in school.

Trauma disrupts the development of core cognitive, social, emotional, and behavioral
competencies that are needed to succeed in school. 
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Trauma refers to the psychological, emotional, and spiritual wounds that are created by one or more events
that overwhelm a person’s abilities to cope.
Students experiencing trauma often externalize their feelings of distress into oppositional behaviors that can be
challenging for educators. These include aggression, defiance, attachment disruptions, relational mistrust, and
emotional dysregulation. Challenging student behaviors escalate when responded to with punitive and
exclusionary discipline. 
Students experiencing trauma can also internalize their feelings of distress into behavior that often goes
unnoticed and unaddressed in the classroom. Some of these behaviors include lack of engagement,
anxiousness, and somatic complaints (excess focus on unexplained physical symptoms).

Unaddressed trauma diminishes students’ abilities to benefit from rigorous instruction because they

are less likely to be in their “learning brain,” a regulated neurobiological state that facilitates the

processing and encoding of information. 

The brain science of trauma informs us that chronic activation of the brain’s stress response reduces
capacities of memory consolidation, concentration, sustained attention, and retaining or recalling information.
Greater awareness of the common behavioral responses to trauma can minimize over-diagnosis of
pathologizing and stigmatizing conditions, such as learning disabilities, attention-deficit/hyperactivity disorder,
emotional disturbance disorders, and oppositional defiant disorders. 

Although there is a substantial research base on the science of trauma and its effects on children, many of the
strategies for translating this knowledge into the daily work of schools are still being developed and evaluated.
Therefore, the evidence in this brief includes a mix of findings from extant studies and learnings from expert
researchers and practitioners who are actively working to implement practices in schools.

Approximately 25% of school-aged children overall and 80% of children in high-poverty, high-crime

neighborhoods have experienced at least one traumatic event that can profoundly affect child

development. 

Trauma is broadly experienced across the U.S. student population, but disproportionately
concentrated among members of racially and ethnically marginalized and lower-income
communities.

Large sociodemographic disparities in exposure to community violence and other traumatic stressors place
subgroups of students at differential risk for school failure, and in turn, increased risk of criminal justice system
involvement. 

Research from previous disasters informs us to expect that serious mental health challenges will be

exhibited by as many as one in three children who are in families that were directly affected by the

COVID-19 virus and by the negative economic effects of the pandemic.

https://developingchild.harvard.edu/science/deep-dives/mental-health/
https://link.springer.com/article/10.1007/s12310-016-9175-2
https://link.springer.com/article/10.1007/s12310-016-9175-2
https://academic.oup.com/cs/article-abstract/42/3/171/5896256?redirectedFrom=fulltext
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5675073/
https://www.npr.org/sections/ed/2017/06/12/530893427/how-to-apply-the-brain-science-of-resilience-to-the-classroom
https://mytraumainformedschool.com/wp-content/uploads/2018/04/Building-Trauma-Informed-Schools-and-Communities.pdf
https://aifs.gov.au/cfca/publications/effect-trauma-brain-development-children
https://www.nctsn.org/sites/default/files/resources/child_traumatic_stress_what_policymakers_should_know.pdf
https://eric.ed.gov/?id=EJ1067544
https://www.nature.com/news/hurricane-katrina-s-psychological-scars-revealed-1.18234
https://www.aap.org/en-us/Documents/disasters_dpac_PEDsModule9.pdf
https://academic.oup.com/cs/article-abstract/42/3/171/5896256?redirectedFrom=fulltext
https://www.nctsn.org/sites/default/files/resources/child_traumatic_stress_what_policymakers_should_know.pdf
https://eric.ed.gov/?id=EJ1067544
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The direct loss of caregivers to the virus, parental distress due to sudden and devastating job loss, and overall
increased stress among adults in the household can contribute to child mental health challenges.
The National Association of School Psychologists estimates that the COVID-19 pandemic will result in an
overall doubling or tripling of students who exhibit social, emotional, and behavioral challenges at school.
Strong evidence shows there is racial disproportionality in the likelihood that remote learning will be associated
with increased exposure to adverse home and community contexts that increase psychological, emotional,
and behavioral dysregulation. 

70% of children who receive mental health services receive care in a school setting.

Only 16% of all American children receive any mental health services, and of those receiving care, over 70%
receive that care in a school setting. 
Even prior to the COVID-19 pandemic, schools had limited capacity to meet children’s needs for mental health
care. The overwhelming majority of children in need of care do not receive services; this is especially true of
children in low-income households.

The pandemic is exacerbating already large disparities in the presence of mental health challenges

and access to coping and recovery services.

The pandemic has placed increased pressure on schools to provide mental health support,
especially for schools serving racially and ethnically marginalized students, and those living
in lower-income communities. 

SAMHSA’s report on COVID-19 and Behavioral Health Disparities for Black and Latino Communities in the
U.S. highlights important differences in need and access across these groups. Indigenous/Native American
communities are also disproportionately affected by the pandemic; addressing inequalities in school-based
resources is necessary for mitigating vulnerability to COVID-19. 
Research from Hurricane Katrina and other disasters showed that mental health challenges were higher
among racial and ethnic minority youth because their families were the most affected while having the least
access to support. 

Researchers found that even before the pandemic, most educators felt unprepared to meet the social

and emotional needs of children coping with trauma. 

Classroom teachers reported needing training on how trauma affects students, and training that would help
them define their roles in relation to students’ academic, behavioral, and social and emotional needs. 
Studies show that many educators also perceive a false dichotomy between meeting students' social and
emotional learning needs versus their academic needs. 
Research shows that staff struggle to support students coping with trauma and stress if they themselves are
experiencing poor mental health.

Many teachers and staff members report that they need more training in recognizing and
responding to student trauma. 

https://onlinelibrary.wiley.com/doi/full/10.1002/jts.20573
https://www.nasponline.org/resources-and-publications/resources-and-podcasts/covid-19-resource-center/crisis-and-mental-health-resources/providing-effective-social%E2%80%93emotional-and-behavioral-supports-after-covid-19-closures-universal-screening-and-tier-1-interventions
https://www.urban.org/urban-wire/students-color-remote-learning-environments-pose-multiple-challenges
http://healthinschools.org/issue-areas/school-based-mental-health/background/fact-sheet/#sthash.sA5ultHx.zG8Mdrax.dpbs
http://healthinschools.org/issue-areas/school-based-mental-health/background/fact-sheet/#sthash.sA5ultHx.NMKBKLpw.dpbs
https://mytraumainformedschool.com/wp-content/uploads/2018/04/Building-Trauma-Informed-Schools-and-Communities.pdf
https://www.samhsa.gov/sites/default/files/covid19-behavioral-health-disparities-black-latino-communities.pdf
https://www.samhsa.gov/sites/default/files/covid19-behavioral-health-disparities-black-latino-communities.pdf
https://neaedjustice.org/2020/04/27/native-communities-disproportionately-affected-by-covid-19-pandemic/
https://www.researchgate.net/publication/51419624_Reactive_Aggression_and_Posttraumatic_Stress_in_Adolescents_Affected_by_Hurricane_Katrina
https://scholarlycommons.law.wlu.edu/cgi/viewcontent.cgi?article=1342&context=crsj
https://link.springer.com/article/10.1007/s12310-015-9170-z
https://journals.sagepub.com/doi/abs/10.1177/019874291303900106
https://www.childpsych.theclinics.com/action/showPdf?pii=S1056-4993%2814%2900112-6
https://www.srcd.org/research/addressing-inequities-education-considerations-american-indian-and-alaska-native-children
https://www.srcd.org/research/addressing-inequities-education-considerations-american-indian-and-alaska-native-children
http://healthinschools.org/issue-areas/school-based-mental-health/background/fact-sheet/#sthash.sA5ultHx.NMKBKLpw.dpbs
https://www.samhsa.gov/sites/default/files/covid19-behavioral-health-disparities-black-latino-communities.pdf
https://www.childpsych.theclinics.com/action/showPdf?pii=S1056-4993%2814%2900112-6
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Several studies have found that districts and schools that invested in staff mental health in the

aftermath of natural disasters had better outcomes for staff and students when compared to those

that did not attend to staff needs.

A small but growing number of studies show that pre-service and in-service training programs that combine
mindfulness, compassion, and implicit bias reduction can improve outcomes for educators and students. 
There is substantial evidence that the benefits of investing in professional development to help educators
manage professional stress far outweigh the costs of recruiting and training new teachers in the event that
teachers leave the profession.

STRATEGIES TO CONSIDER

Investments in staff mental health can improve outcomes for both students and staff
members.

Studies suggest that students are more likely to experience positive classroom climates and receive emotional
support from classroom teachers who have higher levels of mindfulness, self-compassion, self-efficacy, and
positive emotions.
Multi-tiered systems, the foundation on which trauma-responsive school models are built, depend on
continued data analysis to match students' needs to evidence-based interventions, and to determine whether
preventive practices are effective.
Teachers can use trauma-responsive strategies that are based in a neurobiological understanding of how
trauma affects cognitive, emotional, and behavioral functioning.  

PREPARING SCHOOLS TO MEET THE NEEDS OF STUDENTS COPING WITH TRAUMA AND TOXIC STRESS

Improving staff knowledge of compassion fatigue and secondary trauma, and providing

institutionalized resources to assist with prevention, management, and mitigation of symptoms, can

significantly shift student and educator outcomes.

For example, CARE for Teachers is a professional development program that introduces an evidence-based
set of strategies to help teachers develop skills, including relaxation and emotion awareness. This program has
been evaluated in several randomized trials and resulted in significant improvements in well-being and efficacy
for both teachers and students.
Some researchers recommend a dual framework that simultaneously addresses the needs of students coping
with trauma and the needs of staff who are at-risk for and already negatively impacted by secondary traumatic
stress and associated conditions. 

Students spend the overwhelming majority of their time in classroom spaces; stressful and

competitive classroom climates can undermine gains made in Tier 2 and Tier 3 interventions.

Whole-school (Tier 1) strategies for addressing trauma tend to be more effective than
strategies that focus only on identifying individual students for secondary intervention. 

Integrating social and emotional learning into core courses rather than standalone lessons leads to the largest
gains in development of social-emotional competencies. 
Positive Behavioral Intervention and Supports (PBIS), a problem-solving framework to improve outcomes for all
students, has been shown to be effective in fostering a culture of safety and belonging for the entire school
community. 

Whole-school social and emotional learning strategies can offer important counterbalances to the

ways in which trauma undermines students’ development of self-regulation and interpersonal skills. 

https://psycnet.apa.org/doi/10.1037/ort0000153
https://link.springer.com/chapter/10.1007/978-3-319-53053-6_14
https://www.sciencedirect.com/science/article/pii/S0959475218309617?via%3Dihub
https://www-tandfonline-com.proxy.uchicago.edu/doi/pdf/10.1080/10409289.2020.1791648?needAccess=true
https://journals.sagepub.com/doi/10.3102/0034654308325693
https://link.springer.com/article/10.1007%2Fs12310-019-09326-0
https://www.trepeducator.org/plc
https://www.mindtools.com/pages/article/cognitive-load-theory.htm
https://www.writable.com/2019/02/06/expressive-writing-how-ela-teachers-can-incorporate-sel-into-their-writing-instruction/
https://files.eric.ed.gov/fulltext/ED567191.pdf
https://createforeducation.org/care/
https://publicpolicy.unc.edu/wp-content/uploads/sites/107/2020/04/Beneficial-Supports.pdf
https://srcd.onlinelibrary.wiley.com/doi/abs/10.1002/j.2379-3988.2012.tb00073.x
https://www.edutopia.org/blog/implementing-school-wide-mindfulness-program-patrick-cook-deegan
https://www.pbis.org/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3483890/
https://go.gale.com/ps/anonymous?id=GALE%7CA371687550&sid=googleScholar&v=2.1&it=r&linkaccess=abs&issn=15431223&p=AONE&sw=w
https://transformingeducation.org/wp-content/uploads/2019/06/SEL-Integration-Approach-Quick-Reference-Guide.pdf
https://www.socialthinking.com/Articles?name=social-emotional-self-regulation
https://content.sciendo.com/view/journals/jtes/22/1/article-p21.xml
https://psycnet.apa.org/doi/10.1037/ort0000153
https://www-tandfonline-com.proxy.uchicago.edu/doi/pdf/10.1080/10409289.2020.1791648?needAccess=true
https://publicpolicy.unc.edu/wp-content/uploads/sites/107/2020/04/Beneficial-Supports.pdf
https://link.springer.com/article/10.1007%2Fs12310-019-09326-0


EdResearch
For Recovery

5

Investments in staff-student relationships are critical because of the ways that trauma disrupts

students’ abilities to build interpersonal relationships and the central role of teacher-student

relationships in learning. 

Implicit bias training has been shown to decrease the harsh discipline outcomes for racial and ethnic minority
children. 
Relationships with stable, caring adults have been shown to mitigate the developmental risks associated with
poverty. The Educated Edge trains school personnel at all levels in communication strategies that foster
relational learning environments through community building and addressing the social determinants of health.
Creating a collaborative classroom can reduce the stress and anxiety that can be triggered by academic
competition. 

Bounce Back targets students in K through 5th grade, and focuses on developing coping skills and
empowering young people to share their trauma narrative with peers and family.
Cognitive–Behavioral Intervention for Trauma in Schools (CBITS) targets students in 5th through 12th grade
and is designed to reduce symptoms of psychological and behavioral distress and improve attendance and
academic outcomes. It has also been adapted to serve a culturally diverse range of students.
Structured Psychotherapy for Adolescents Responding to Chronic Stress (SPARCS) targets students in 6th
through 12th grade and is designed to help students regulate emotions and behaviors, manage impulses,
maintain healthy relationships, build executive functioning skills, and manage physical complaints. 
Trauma-Focused Cognitive Behavioral Therapy (TF-CBT) for students receiving Tier 3 support has shown a
high level of efficacy in healing a broad range of emotional and behavioral difficulties associated with single,
multiple, and complex trauma experiences.

PREPARING SCHOOLS TO MEET THE NEEDS OF STUDENTS COPING WITH TRAUMA AND TOXIC STRESS

The following Tier 2 and Tier 3 interventions have demonstrated effectiveness for children and youth

who have experienced chronic or acute trauma and/or toxic levels of stress:

A limited set of school-based trauma-focused Tier 2 interventions have demonstrated
effectiveness in helping children and youth recover from traumatic experiences.

Behavioral health/care teams have been shown to be an important part of facilitating effective and equitable
matching to Tier 2 services.
This teaming structure should effectively identify criteria for referral as well as include diverse members of the
student body.
When faced with limited teaming capacity, the problem-solving process should be prioritized. 

Tier 2 interventions are most beneficial when data and screenings are used to match students with

appropriate supports.

Principals and other administrators can create and implement school-wide policies and develop schedules that
enable staff to access structural trauma-responsive support.
Teachers can implement trauma-informed classroom strategies to support neurobiological regulation, which
significantly reduces the student dysregulation that frequently disrupts instruction when it is externalized, or
goes unnoticed when it is internalized.

A team approach can support school staff to meet challenges more effectively and efficiently as well

as ensure that behavioral and mental health supports are delivered to students in a coordinated and

transparent manner.

Schools can increase their capacity to meet the needs of students coping with trauma by
creating a school-wide plan that includes all staff, in addition to family and community
stakeholders.

https://www.apbs.org/conference/files/2020presentations/D10-7-Relationships_Tool.pdf
https://link.springer.com/article/10.1007/s40688-020-00314-9
https://www.healthypeople.gov/2020/topics-objectives/topic/social-determinants-of-health
https://www.edutopia.org/blog/deeper-learning-collaboration-key-rebecca-alber
https://bouncebackprogram.org/
https://cbitsprogram.org/
https://www.nctsn.org/resources/sparcs-structured-psychotherapy-adolescents-responding-chronic-stress-guide-trauma-focused
https://tfcbt.org/
https://srcd.onlinelibrary.wiley.com/doi/abs/10.1002/j.2379-3988.2012.tb00073.x
https://asq.org/quality-resources/problem-solving
https://www.researchgate.net/publication/323389885_A_neuroeducation_informed_perspective_on_effective_classroom_management
https://www.sciencedirect.com/science/article/abs/pii/S0190740912000503
https://academic.oup.com/cs/article-abstract/37/4/223/487146?redirectedFrom=fulltext
https://www.nasponline.org/resources-and-publications/resources-and-podcasts/covid-19-resource-center/return-to-school/tier-2-social%E2%80%93emotional-learning/mental-and-behavioral-health-interventions-post-covid-19
https://www.nasponline.org/resources-and-publications/resources-and-podcasts/covid-19-resource-center/return-to-school/tier-2-social%E2%80%93emotional-learning/mental-and-behavioral-health-interventions-post-covid-19
http://www.eedge.net/
https://www.healthypeople.gov/2020/topics-objectives/topic/social-determinants-of-health
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Social workers and counselors can develop universal screening plans to proactively identify trauma symptoms
and triggers in students and provide Tier 2 and Tier 3 interventions.
School nurses can be trained and empowered to focus on more than the physical health of students. For
example, the Trauma Responsive Educational Practices (TREP) Project partnered with Chicago Public Schools
to develop this mental health and trauma-focused professional development course for school nurses.
Security staff can be trained in de-escalation strategies that are responsive to the needs of students coping
with trauma. 

Youth-led restorative practices can build community and improve discipline through participatory learning and
decision-making.
Understanding how students have been affected by COVID-19 will be key to helping them restore and recover
a sense of trust and safety in school.   

PREPARING SCHOOLS TO MEET THE NEEDS OF STUDENTS COPING WITH TRAUMA AND TOXIC STRESS

School-based supports are likely to be more effective and culturally responsive when students have a

voice in decision-making. Giving students a voice in school decision-making is beneficial for their

social development and educational outcomes and may lead to an improvement in school climate.

Social workers and counselors can be more effective by working with teachers to make their

classrooms more developmentally supportive, rather than relying on pulling out individual students. 

Pull-out interventions focused on developing social skills don’t result in sustained learning unless

they are coupled with practice and reinforcement in the classroom and other school spaces. 

Plans that place the burden for supporting students on clinical staff, such as school social
workers and counselors, are unlikely to be effective. 

Engagement is more than prescribing how parents can contribute to the school, it also includes listening to
and understanding their concerns, which will be critical for helping schools and students recover from COVID-
19-related trauma. 
Toolkits have been developed to aid schools in the process of engaging families in efforts to support students
coping with trauma. 

Parent engagement has been shown to improve student school engagement, performance, and

learning.

Mental health professionals, nurses, child welfare workers, and youth development nonprofits can be located
inside schools to offer one-stop education and health service delivery.

Community-based organizations are critical for building the capacity needed to sustainably meet

students’ mental health needs which leads to improved educational outcomes. 

STRATEGIES TO AVOID

Students spend the majority of their time with classroom teachers, and reliance on pull-out interventions
comes with the cost of loss of instructional time. 
Additionally, multidisciplinary teaming increases collaboration and communication across staff roles in ways
that improve school culture and climate. 

https://psycnet.apa.org/record/2012-00587-006
https://www.nctsn.org/resources/psychological-first-aid-schools-pfa-s-field-operations-guide
https://www.trepeducator.org/trauma-trainaing-for-school-nurses
https://journals.sagepub.com/doi/abs/10.1177/0143034311400828
https://link.springer.com/article/10.1007/s10560-014-0366-0
https://www.shsu.edu/academics/education/journal-of-multidisciplinary-graduate-research/documents/2016/Article%203%20-%202016%20-%20Fernandez%20and%20Hynes.pdf
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1746-1561.2000.tb06470.x
https://www.tandfonline.com/doi/pdf/10.1080/00220670209596604?casa_token=wyoNBAq17F0AAAAA:aUZPPPf7gHo9SVL9iATlpVlNuRT96n1l4gp7YqrLtMjUscy9RsczjMpy6MehHRa_UwQlHvL-piCLFg
https://ohiofamiliesengage.osu.edu/2019/07/29/family-engagement-within-trauma-informed-schools-toolkits-for-middle-high-school-staff/
https://eric.ed.gov/?id=EJ801108
https://europepmc.org/article/med/10359976
https://injuryprevention.bmj.com/content/27/1/85
https://academic.oup.com/cs/article/25/4/197/567356?login=true
https://link.springer.com/article/10.1007/s10560-014-0366-0
https://eric.ed.gov/?id=EJ801108
https://www.tandfonline.com/doi/pdf/10.1080/00220670209596604?casa_token=wyoNBAq17F0AAAAA:aUZPPPf7gHo9SVL9iATlpVlNuRT96n1l4gp7YqrLtMjUscy9RsczjMpy6MehHRa_UwQlHvL-piCLFg
https://www.journals.uchicago.edu/doi/10.1086/597488
http://curriculumstudies.pbworks.com/w/file/fetch/52018177/Mitra2004TheSignificanceofChildrensVoice_TCRecord.pdf
https://www.tandfonline.com/doi/abs/10.1080/19345747.2018.1431345?journalCode=uree20
https://onlinelibrary.wiley.com/doi/abs/10.1002/casp.2216?casa_token=d4HbaM3uiFwAAAAA%3ATc-jNFMPURxZ-mQuoqzxmuTtEP_FnN99wH8LqYPCkF6jUVbKEE1wp4sMzZ6idrYAsSEzWjlfIOT8O6eu


Effective professional development requires applied, pragmatic, and case-based learning for staff to

learn and implement problem-solving strategies.

Professional development programming must be ongoing in order to improve teacher confidence and

preparation, and it must address staff experiences of trauma in their own lives in order for them to

address it professionally in their work with students.

Student Learning
School Climate
Supporting All Students
Teachers
Finances and Operations
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One-shot awareness-building professional development that doesn’t connect to strategies
for how educators can respond to students’ needs is unlikely to lead to improved student
outcomes. 

PREPARING SCHOOLS TO MEET THE NEEDS OF STUDENTS COPING WITH TRAUMA AND TOXIC STRESS

More evidence briefs can be found at the EdResearch for Recovery website. To receive updates and the latest
briefs, sign up here.

Briefs in this series will address a broad range of COVID-19 challenges across five categories:

This EdResearch for Recovery Project brief is a collaboration among the following organizations and institutions:

FOR MORE INFORMATION

Funding for this research was provided by the Bill & Melinda Gates Foundation. The findings and conclusions contained
within are those of the authors and do not necessarily reflect positions or policies of the foundation.

https://www.sciencedirect.com/science/article/abs/pii/S0145213419305253?casa_token=uP_0BTXRpF8AAAAA:90hudGmS0kfV39PotlD1Yhgpr3Htaq_KbNMCKp026WdqgImp-0dDGCyiOMCx0x9rZZ-NS_Vepw
https://annenberg.brown.edu/recovery
https://annenberg.brown.edu/recovery#contact
https://psycnet.apa.org/record/2018-61044-001?CASA_ERROR=CASA_TOKEN_AUTHENTICATE_ERROR-%20CASA%20Error%20Invalid%20subscriberId(s8989984)
https://www.sciencedirect.com/science/article/abs/pii/S0145213419305253?casa_token=uP_0BTXRpF8AAAAA:90hudGmS0kfV39PotlD1Yhgpr3Htaq_KbNMCKp026WdqgImp-0dDGCyiOMCx0x9rZZ-NS_Vepw
https://www.sciencedirect.com/science/article/abs/pii/S0145213419305253?casa_token=uP_0BTXRpF8AAAAA:90hudGmS0kfV39PotlD1Yhgpr3Htaq_KbNMCKp026WdqgImp-0dDGCyiOMCx0x9rZZ-NS_Vepw



