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Introduction: In humanitarian settings, social-emotional learning (SEL)

programs for children are often delivered using a field-feasible approach

where the programs are more easily deployable and adaptable in the field,

require minimal training, and depend less on the strict sequence and structure

of the program components to elicit the intended treatment effect. However,

evidence is lacking on what aspects of this implementation approach enable

the SEL programming to be more beneficial to children’s SEL development.

Method: In this study, we propose and evaluate measures for three

dimensions of dosage (quantity, duration, and temporal pattern) of two

sets of brief and skill-targeted SEL activities (Mindfulness and Brain Games)

implemented in 20 primary schools in two low-income chiefdoms of Sierra

Leone.

Results: We find preliminary evidence of predictive validity that these

dosage measures could predict children’s attendance and classroom adaptive

behavior.

Discussion: This study is the first to develop procedures to measure the

dimensions of dosage of brief SEL activities in humanitarian settings. Our

findings illuminate the need for future research on optimizing the dosage and

implementation design of SEL programming using brief SEL activities.

KEYWORDS

social-emotional learning, skill-targeted activity, implementation, dosage,
humanitarian setting

Introduction

Wars and diseases have shattered many children’s lives. As conflicts and crises
continue, promoting children’s learning and well-being through schooling becomes
even more challenging in humanitarian settings (Winthrop and Kirk, 2008; UNICEF,
2021). One way to tackle this challenge is to develop and deliver programs that foster
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students’ social-emotional learning (SEL) in classrooms
(Greenberg et al., 2003). Not only do SEL programs improve
individual students’ abilities to cope with social and emotional
challenges (Durlak et al., 2010; Weissberg et al., 2015), but
classrooms infused with SEL-principled practices also provide
a nurturing environment for students to socialize and to “cope
and hope” (Winthrop and Kirk, 2008).

Over the past 20 years, numerous studies conducted
in Western, high-income countries have demonstrated that
school-based SEL programs can positively impact children’s
social-emotional skills and academic outcomes over time
(Durlak et al., 2010, 2011; Weissberg et al., 2015). However,
there is a dearth of evidence on what SEL programs could
support children’s development in humanitarian settings.
SEL programs developed in Western contexts are typically
comprehensive, pre-packaged, and lesson-based curricula to be
implemented in a formal school setting with extensive support
from research- and practice-oriented organizations (Durlak
et al., 2011; Jones et al., 2021). These can hardly be achieved
in countries plagued with conflicts and crises. First, fragile
formal education systems common in humanitarian settings
are unlikely to support comprehensive SEL curricula (Global
Education Monitoring Report., 2018). Second, many students
are unable to attend the programs regularly due to various
risk factors in their lives (Kearney et al., 2019). For instance,
in a set of large-scale SEL-infused remedial programs by the
International Rescue Committee (IRC), the average monthly
attendance rate in the program was only 50% in Lebanon and
64% in Niger (Aber et al., 2021). Third, more comprehensive
programs are often difficult to “implement with fidelity” at scale
(Durlak, 1998; Carroll et al., 2007)—an umbrella term for the
degree to which the program is implemented as intended by the
developer (Dusenbury et al., 2003). Evidence suggests that low
fidelity is often associated with a loss in program effectiveness
(Dane and Schneider, 1998; Dusenbury et al., 2003), and it is
especially difficult to maintain fidelity for comprehensive SEL
programs in humanitarian settings due to factors such as lack
of trained and well-supported personnel, attrition of personnel
over time, and under-resourced facilities (Murray et al., 2014).

To address these challenges, many international
organizations have attempted to build their own SEL programs
using a field-feasible approach. This approach ensures that
the programs are more easily deployable and adaptable in the
field, require minimal training, and depend less on the strict
sequence and structure of the program components to elicit
the intended treatment effect (Jones et al., 2017). One notable
effort in building such an approach is the brief and skill-targeted
SEL activities developed by the IRC and implemented through
the Education in Emergencies—Evidence for Action (3EA)
initiative in multiple countries in the Middle East and Africa.
Specifically, these brief activities are simple, small, and essential
elements of larger, more complex evidence-based SEL practices
that are designed to be flexibly implemented daily in classrooms

by the teachers. These activities are being proposed as additions
to IRC’s SEL-infused academic programs to provide key support
for children’s growth and behavioral change (Embry and Biglan,
2008). Teachers are trained to use a menu of locally-adapted
activities and can flexibly choose any activity that best suits
their student’s needs in each session. Although these features
allow the implementation of the program to be field-feasible,
the drawback to this approach is that there are likely as many
specific versions of the program as teachers due to the variations
in actual quantity, duration, and repetition patterns of the
implemented activities. As a result, it is unclear what aspects of
this implementation approach enable the SEL programming to
be more beneficial to children’s SEL development, if at all (Kim
et al., in press).

Our study aims to explore and illustrate one possible
way to better understand and improve the effectiveness of
these brief and skill-targeted SEL activities by examining their
implementation dosage in two low-income chiefdoms of Sierra
Leone. Specifically, we focus on measuring three dimensions
of dosage: “how much, how often, and for how long” the
activities were implemented (Dolan, 2018), and examining the
relationship between these fine-grained measures and children’s
outcomes—attendance and classroom adaptive behavior—to
provide preliminary evidence of predictive validity for these
measures.

Defining and measuring the dosage of
brief and skill-targeted SEL activities

Because skill-targeted SEL activities are designed to be
brief and repeatable, they have the potential benefit of being
implemented frequently over time. However, as teachers choose
what they deem suitable to the children’s needs and preferences,
it necessarily leads to great variations in the implementation
dosage across teachers and classrooms.

Broadly, dosage describes how much of the program
is delivered (Durlak, 1998). Common measures of program
dosage as delivered include the program duration, number of
program components, and comprehensiveness of the content
[see Durlak and DuPre (2008) for a review of implementation
factors]. Recent dosage frameworks of educational programs
and behavioral interventions further expand the definition of
dosage to encompass “how much, how often, and for how long”
each set of activities in a program is implemented (Voils et al.,
2012; Dolan, 2018). For brief SEL activities, these frameworks
help us distinguish the dimensions of dosage at the activity
level (e.g., number of brief SEL activities) from the ones at
the temporal level (e.g., minutes to deliver one SEL activity
session). Building on these past frameworks, we develop detailed
measures to specifically capture three dimensions of dosage:
quantity (how much), duration (for how long), and temporal
pattern (how often).
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First, quantity is measured as (1) the number of
implemented activities (amount) and (2) the number of
unique activities (variety) in a given period (e.g., per day, week,
or month), regardless of what SEL domains the activities are
targeting. An intuitive rationale for focusing on amount is that
more activities may indicate more SEL skills that the children
could receive and have the opportunity to practice if they attend
the program regularly. This amount measure is also the most
commonly used one in other implementation frameworks to
represent the dosage of behavioral interventions (Voils et al.,
2012; Dolan, 2018). The rationale to focus on variety is that
more variety may indicate more diversity in the implemented
activities, and less variety may indicate more repetition. On the
one hand, diverse activities may provide children with more
varied opportunities to expand their skill sets, while they also
risk overwhelming the children with too many skills to acquire
or may be more difficult for the teachers to implement. On
the other hand, a smaller set of activities may provide children
with more opportunities to regularly practice the targeted skill
sets but reduce opportunities for them to try new and varied
activities.

Next, duration is measured as the length of an activity
session. It should not be confused with the duration of the entire
program, which is more useful for cross-program comparisons
but less so when schools implement the program under a
relatively similar time frame (e.g., one school year). Although
the activities are designed to be brief, a very short average
implementation duration may indicate less adherence to the
intended duration or potentially less engagement from teachers
to implement the activities comprehensively. In general, we
would expect that the activities best engage children when
their duration is close to the duration intended by the
program developer.

Finally, temporal pattern refers to the longitudinal repetition
patterns in implementing different activities. In this paper, we
focus on the domain-specific temporal pattern in implementing
activities from groups targeting different SEL domains.
Specifically, we are interested in measuring (1) how often
activities targeting the same SEL domain are repeated and
(2) how many activities are implemented before at least one
activity is attempted from each available SEL domain. The
former reflects the tendency to implement activities targeting
the same skills consecutively, and the latter reflects the tendency
to implement activities targeting various skills consecutively.

How activities targeting the same or different types of
skills are repeated is central yet unique to the frequently
implemented brief activities and thus has been less studied
in past implementation frameworks. However, the concept of
meaningful repetition of classroom practices is deeply rooted
in the literature on establishing norms and regularities over
time (Seidman, 1988; Sarason, 1996). In educational settings,
norms can be created through “intentional, deliberate, frequent
actions” (Jones and Bouffard, 2012). By engaging students
in everyday SEL activities, teachers create norms that shape

and routinize their SEL practices and habits. In a minimally-
resourced classroom in humanitarian settings, these norms
become especially important to create a sense of stability and
predictability for students (Rawlings Lester et al., 2017) and
increase their feelings of “security and control” (Cummings,
2000; Winthrop and Kirk, 2006). Furthermore, meaningful
iterations of multiple SEL activities may create a “spiral
curriculum” (Harden, 1999) when previously learned SEL skills
are reinforced and deepened in a patterned and structured way.
Therefore, it is important to capture what routines or patterns
are created in repeating activities targeting various SEL domains.

The current study

In the current study, we operationalize the three measures
of dosage—quantity, duration, and temporal pattern—for two
sets of brief SEL activities conducted in an IRC program
called Learn Safe in Bo in Sierra Leone. We also take a
descriptive and exploratory approach to “identify and narrow
the universe of (dosage) values” (Voils et al., 2014) by analyzing
the implementation data. That is, we use the measures to predict
children’s outcomes in the program to acquire evidence of
predictive validity (Spear, 2014).

First, we examine whether dosage measures of brief
SEL activities have enough variations across the classrooms
that participated in the program. Second, we examine the
relationship between the measures of dosage and children’s
later classroom attendance rate, adjusting for their current
attendance rate.1 Third and finally, we examine the relationship
between the measures of dosage and changes in children’s
classroom adaptive behavior (concentration problems,
disruptive behavior, and prosocial behavior) from the beginning
to the end of the school year.

Research questions
RQ1: Do measures of the dimensions of dosage—(a)

quantity, (b) duration, (c) temporal pattern of brief SEL
activities have enough variations across classrooms?

RQ2: Do measures of the dimensions of dosage—(a)
quantity, (b) duration, (c) temporal pattern—of brief
SEL activities predict children’s later attendance (next
day, week, month), adjusting for concurrent attendance
and baseline child characteristics?

1 The direct and indirect outcomes of the brief SEL activities
implemented in Learn Safe in Bo are associated negatively with
several known risk factors for school absenteeism, such as anxiety and
depression, negative school attitude and low academic self-concept
(Gubbels et al., 2019), consistent with the mounting evidence on the
“added value” of SEL programs in children’s schooling outcomes (Gjicali
et al., 2020). Furthermore, preliminary qualitative evidence suggests that
a higher dosage of SEL activities might even lead to a higher attendance
rate among children in Learn Safe in Bo, as indicated in the interviews
for pedagogical coaches [Brown, L. (in preparation). Attendance patterns
and predictors of attendance among primary school children in Sierra
Leone. New York, NY].
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RQ3: Do measures of the dimensions of dosage—(a)
quantity, (b) duration, (c) temporal pattern—of brief
and skill-targeted SEL activities predict children’s
classroom adaptive behaviors at the end of the
school year, adjusting for children’s behavior and
characteristics at baseline?

Materials and methods

Context

For many decades, sub-Saharan African countries have
faced tremendous challenges due to armed conflict (Moe, 2009)
and public health crises. Among those countries, Sierra Leone
experienced an 11-year civil war (Gberie, 1998), and later an
Ebola pandemic affected the lives of tens of thousands of people
(World Health Organization., 2015). Large-scale studies found
a high prevalence of mental health and developmental problems
among Sierra Leonean children, even many years after the
armed conflict (Behrendt, 2008; Yoder et al., 2016; Thulin et al.,
2020).

Despite their potential to buffer Sierra Leonean children
from their social and emotional challenges, SEL programming
was not introduced to the country’s education system until very
recently (Boisvert, 2017). Among the efforts to introduce SEL to
such humanitarian settings, the IRC, in collaboration with the
Ecological Approaches to Social Emotional Learning (EASEL)
Lab at Harvard University and Global TIES for Children at
New York University (NYU), developed and adapted several
brief and skill-targeted SEL activities in Sierra Leone and other
countries such as Niger and Lebanon (Brown et al., 2019, 2022;
Dolan et al., 2021). In 2017–2018, the IRC implemented an
SEL-infused academic program called Learn Safe in Bo in 20
primary schools in two chiefdoms (Baoma and Niawa Lenge)
in Bo Town, Bo district, the second-largest city in Sierra Leone
with a population of over 200,000, which was severely affected
by the Ebola pandemic in 2014–2015.

Program characteristics

Sample
Data collection was conducted in 20 schools in Baoma and

Niawa Lenge. Each school had one classroom in each grade,
and the study sample included all children (N = 1,414, 52.5%
female) from all classrooms from grades one to three (J = 60).
40.6% of the sampled children were in the 1st grade, 33.2% in
the 2nd grade, and 26.2% in the 3rd grade. There were altogether
74 teachers on record, but data collection challenges prevented
reliable tracking of their names and IDs.

Intervention
The program had multiple teacher training and coaching

components on literacy curricula and SEL activities for

classroom use, material provision and facility improvement
in school, and community mobilization. Two sets of brief
SEL activities were implemented as part of Learn Safe in
Bo. The first set included 24 teacher-led Mindfulness activities
that involved various brief breathing techniques and self-
regulatory strategies to help children down-regulate and
relieve their stress and overwhelming emotions (Scholastic,
2011; Kim et al., 2019). The IRC developed these activities,
drawing references from existing practices of mindfulness
(Greenberg and Harris, 2012) and the activities in Mindup
(Scholastic, 2011)—a comprehensive mindfulness-based SEL
program for children from pre-kindergarten to eighth grade.
Two recent studies in sub-Saharan countries have also found
positive effects of mindfulness-based SEL programs on reducing
sadness dysregulation and aggressive responses in social conflict
situations for children in grades two to four in Niger2 (Kim
et al., 2019) and more empathic behaviors and better grades for
children in grade five to seven in Uganda (Matsuba et al., 2020).

There were three types of targeted skills among the 24
Mindfulness activities: (1) discovering (students discover what is
happening around them and in their bodies), (2) experimenting
(students build an understanding of belly breathing and the
purpose of mindfulness), and (3) accepting (students remain still
and quiet for a longer time and learn to accept the different
feelings and sensations in their bodies, as well as what is
happening around them).

The second set of activities included 20 teacher-led Brain
Games activities (Jones et al., 2019). These activities were
developed based on the core activities in a larger SEL
program called SECURe (Social, Emotional, and Cognitive
Understanding and Regulation in education) (Jones et al., 2014).
These activities aim to improve children’s executive function and
self-regulation. A recent cluster-randomized study delivered
40 weeks of Brain Games (five games per week) to low-income
Latinx children from pre-K through fourth grade in the U.S.
Although the actual quantity of implementation was not ideal
(from 72 in fourth grade to 157 games in pre-K), the study still
yielded marginal positive effects on regulation-related behaviors,
attention control, and impulsivity (Barnes et al., 2021).

There were also three types of targeted skills (Brain Games
Power) among the 20 Brain Games activities: (1) focus (attention
skills; e.g., “The teacher says, “I spy with my little eyes something
that is —” (choose a color or shape to describe an object in the
room) and children look and point at what they think the object
is.”), (2) remember (working memory; e.g., “Students stand in
a circle. One by one, each student says their name and does
a motion along with it. The rest of the class then repeats the
name with the motion as a group, ultimately trying to remember
and repeat all names and motions.”), and (3) stop and think
(inhibitory control; e.g., “Students follow the teacher’s directions

2 Kim et al. (2019) implemented in Niger the same Mindfulness
activities that were implemented in Learn Safe in Bo.
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and movements, but only when the teacher says “Simon says”
first.”) (Jones et al., 2019).

After conducting each activity, teachers were instructed
to conclude by asking children to briefly reflect on (1) what
they noticed, (2) what they felt compared to before the
activity, and (3) how and when they could use the activity
in their daily life. This post-game debrief was intended to
draw children’s awareness of any changes experienced by the
activities and increase the probability of using them outside of
a classroom setting.

As a part of their training, teachers were told to conduct at
least one Mindfulness activity and one Brain Games activity per
day throughout the school year (see Supplementary Appendix:
SEL activity list). The suggested schedule was one Mindfulness
activity before the first class in the morning and one Brain
Games activity before the first class in the afternoon. Teachers
were instructed to conduct these activities in English, the
language in which they were originally designed. Both activity
sessions were expected to take around 10 min, including the
brief reflection period. For both sets of activities, teachers were
also instructed to try as many activities from all groups as
they deemed fit.

Teacher training and material adaptation
Six face-to-face teacher training workshops on Mindfulness

(two workshops) and Brain Games activities (four workshops)
were delivered by IRC pedagogical coaches and NYU research
staff in 2016–2017 in Baoma and Niawa Lenge. The teacher
training workshops explained the rationale of brief SEL activities
and demonstrations from the training staff on their processes.

Before holding those workshops, the research staff paid
visits to five schools (three for Mindfulness and two for
Brain Games) to pilot the activities among small groups of
children, each with approximately 20 children. The purpose
of these contextualization sessions was to refine materials for
the population and ensure the materials were more readily
accessible to the children. The final adaptations to the materials
include (1) clarifications in the names and meaning of activities
(e.g., to put on a “Mindfulness Hat” was changed to wear a
“Mindfulness Cap”; The Pickler game, where one child had
to attempt to make another child laugh was renamed ‘The
Comedian’ since the children did not have familiarity with
clowns) and (2) refinement in the prompts (e.g., new questions
were added to help with reflection: “What are the differences
between before you started the activity and now?”).

Measures

Dosage measure: Quantity
To better understand which activities were conducted and

at what frequency, teachers recorded every day whether they

conducted a Mindfulness or Brain Games activity, which one
it was, and why they selected that activity. Quantity was
thus measured using data from these daily activity trackers.
Specifically, we created two measures of quantity using this
information: (1) the total number of any SEL activities
(amount) and (2) the number of unique SEL activities (variety)
implemented within each time frame (week, month, or school
year). We calculated these measures for any SEL activity instead
of each one separately because teachers implemented one
Mindfulness and one Brain Games activity in 94.5% of the days
(as compared to 2.7% where there was one, and 2.8% where
there was none).

Dosage measure: Duration
The duration of the activities was collected as a part of

the teacher observation protocol, with records of the length of
each SEL activity session as observed by the pedagogical coaches
during their monthly mentoring visits.

Dosage measure: Temporal pattern
We also used data from the daily activity trackers to calculate

two measures of temporal patterns across groups of activities.
Individual activities fell into two pre-determined activity groups
by the IRC, each with three levels: (1) type of Mindfulness
activities (discovering, experimenting, accepting) and (2) type
of Brain Games powers (focus/attention, remember/working
memory, stop and think/inhibitory control). Hence, we
calculated measures of temporal patterns for these activity
groups that clustered the activities by design. All measures
were calculated for the entire school year to reflect the change
and temporal patterns over the full implementation period. In
doing so, we considered the large gaps of no schooling for all
schools during the Christmas holiday (December–January) and
the presidential election (March–April).3

The first measure is termed “Average Exhaustive Gap”
(AEG), such that it refers to the number of activity gaps before
all activity groups are exhausted. AEG was derived from the
Coupon measure (Ginsburg and Karpiuk, 1994), named after
the “coupon collector’s problem,” and originally developed as a
simple measure of randomness in randomly generated numbers
by a human. By calculating an AEG score for a given set
of activity groups, we could use it to represent the average
number of activity groups implemented before all the possible
alternatives were implemented. For example, in a hypothetical
three-activity-group set where each group targets a different SEL
skill (e.g., for Brain Games, 1 = focus, 2 = remember, 3 = stop
and think), “1, 1, 2, 3, 1, 1, 1, 3, 2, 1, 2, 3” would produce
a (4 + 5 + 3)/3 = 4 AEG score (Towse and Neil, 1998; see
Table 1 for a visual explanation). It means that, on average, four

3 Schools were closed in March for about a month due to security
issues resulting from the national elections.
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TABLE 1 Measures of dosage (quantity, duration, and temporal pattern).

Measures of dosage Sub-category Operational definition Examples/Illustrations

Quantity Amount Number of implemented SEL activities IM�O�MOIO�
Amount = 10

Variety Number of unique SEL activities
implemented in a certain period

IM�O�MOIO�
Variety = 4 (IM�O)

Duration – Average length of an activity session Activity session duration is observed and
recorded by learning coaches (e.g.,
10 min).

Temporal pattern Average exhaustive gap (AEG) Number of activity gaps before all activity
groups are exhausted 1–3: three different activity groups

A larger AEG score means that more
repetitions of certain activity groups
happened before all possible activity
groups were implemented.

Average repetition gap (ARG) Average activity gap between repeated
activity groups 1–3: three different activity groups

A larger ARG score indicates a lower
tendency to repeat a given group of
activities.

activities are implemented before teachers conduct activities
from all groups. Hence, a larger AEG score would mean that
more repetitions of certain activity groups happened before all
possible activity groups were implemented.

We created three average AEG scores (fall semester
before Christmas 09/25/2017–12/03/2017; spring semester until
election 01/08/2018–03/01/2018; spring semester after election
04/16/2018–06/01/2018) and then averaged these scores in
each classroom. We could not calculate an AEG score among
individual activities because only 6 (out of 60) classes went
through all 24 Mindfulness activities, and 16 (out of 60) went
through all 20 Brain Games activities.

The second measure is called Average Repetition Gap (ARG;
Ginsburg and Karpiuk, 1994). This simply denotes the average
gap or lag between repeated activity groups. For example,
in a hypothetical three-activity-group set where each group
targets a different SEL skill (e.g., for Brain Games, 1 = focus,
2 = remember, 3 = stop and think), “1, 1, 2, 3, 1, 1, 1,
3, 2, 1, 2, 3” would produce a (5 + 5)/2 = 5 ARG score
for group 3 (see Table 1 for a visual explanation). In our
case, it made less sense to create an overall ARG across all
activities because the choice to implement one activity more
frequently necessarily led to the non-implementation of others.
Therefore, we created ARGs separately for the three activity
groups in each classroom. For each activity group, we created
three ARG scores based on the school recessions and then
averaged them in each classroom. In general, higher ARG
scores would indicate a lower tendency to repeat a given group
of activities.

Attendance
Attendance is recorded from the school administrative data

as reported by classroom teachers. They contained daily binary
records for each child in each classroom over the school year.
We also calculated the average attendance rates (sum of attended
days divided by the total number of days intended) for each child
per week, month, and school year.

Child SEL outcomes
Child SEL outcomes were collected using the Teacher

Observation of Classroom Behavior-Checklist (TOCA-C) (Koth
et al., 2009). TOCA-C is a teacher-report assessment of children’s
socially adaptive classroom behavior. This measure contains
21 items on a six-point scale across three subscales (see
Supplementary Appendix: TOCA-Checklist): Concentration
Problems (seven items), Disruptive Behavior (nine items),
and Prosocial Behavior (five items). The original measure
was developed using a group of teachers and students from
the U.S., and the reliability of the measure was good for
all three subscales (Cronbach’s αs > 0.80). In our current
sample, we had acceptable to good internal consistency
(Concentration Problems: αbaseline = 0.85, αendline = 0.87;
Disruptive Behavior: αbaseline = 0.76, αendline = 0.72; Prosocial
Behavior: αbaseline = 0.68, αendline = 0.66).4 Importantly, to
minimize the reporting burden on teachers, only a randomly

4 Item 13 and 14 were excluded in analysis for both baseline and
endline because they greatly lowered the Cronbach’s α. Baseline data
collection was in September 2017, and endline data collection was in
June 2018.
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selected sub-sample of children (N = 597; around 10 children
per classroom) were rated on TOCA-C by their teachers around
both the baseline and the endline of the study. We calculated
an average score per classroom for each of the three subscales
of the TOCA-C at both time points. Of the three subscales,
concentration problem and prosocial behavior are the targeted
outcome of both Mindfulness and Brain Games, while disruptive
behavior is not an immediate target of these activities but a
medium-transfer outcome that is expected to change as children
get more attentive and prosocial in classrooms.

Covariates
Several characteristics of the children and their households

were measured using child reports in their home language at
either baseline or endline (because they were assumed to be
time-invariant) collected by locally-trained enumerators. These
covariates could influence children’s average attendance rate
and thus confound the relationship between dosage and our
outcomes. The covariates include demographic characteristics
(age, gender, religion, number of minutes to travel to school,
number of adults in the household, number of children in
the household), material well-being (material that the house
was made of, number of mobile phones at home, how often
hunger was felt, whether electricity was available at home),
and household educational assets (parents’ job,5 whether the
parent can read or write, how often English (the language of
instruction) was spoken at home, number of books at home, how
often parents talked about schoolwork, whether children helped
with chores at home, and whether children helped with work
outside the home).

Analytical plans

All analyses were conducted in R (R Core Team, 2020). To
answer RQ1, we examined the distribution of each measure of
dosage (quantity, duration, and temporal pattern) to see if there
was adequate variation across classrooms.

To answer RQ2, we examined the relationship between
the measures of dosage and children’s attendance. Without a
prior hypothesis on the time frame that the relationship was
established, we conducted exploratory analyses using four time
frames: days nested in children in classrooms, weeks nested in
children in classrooms, months nested in children in classrooms,
and years (no time frame) nested in children nested in
classrooms. We averaged both the predictors and the outcomes
at the level of each time frame and examined the coefficients
on the dosage predictors (π001 for measures of quantity and
duration; γ001 for measures of temporal sequence) to see if
the results were sensitive to different nesting. In the analyses

5 Parents’ job is categorically coded: 1 = “Farming”, 2 = “Mining”,
3 = “Businessperson (seller or vendor in market)”, and 4 = “Formal
employment (teacher, driver, carpenter, mechanic, etc.)”.

with time nested in classrooms, we built three-level models
to account for the variation within children over time, within
classrooms across children, and across classrooms (see Eqs 1–3).

In all models presented below (Eqs 1–5), t is the time frame
(i.e., day, week, or month), and j is the classrooms. X denotes the
measure of dosage for classroom j,6 Z denotes the k child-level
covariates, and Y denotes the average attendance rate at t. π, β,

and γ denote the random and fixed intercept coefficients at each
level. ε, u, and ζ denote the error terms at each level. σ2

1, τ2
1, and

ϕ2
1 denote the corresponding variances of the random effects.

For models with time frames, we also included attendance
lagged by one time frame as a predictor. For the models with
no time frame, we built two-level hierarchical linear models
with children nested in classrooms. In addition, we tested both
separate models with each one of the dosage measures as a
predictor and joint models with all measures as predictors. This
was to understand whether there was any added value that
the measures brought to explain the variance in attendance
beyond each single measure, especially the most-commonly
used amount measure in past literature. We calculated the
explained variance from our linear mixed effects models using
Omega-squared (�2) by Xu (2003), where �2

= 1− σ2

σ2
0

(σ2 is

the variance of the residuals in the model, and σ2
0 is the variance

of the response variable in the data).

Level 1: Time

Y(t+1)ij = π0ij + (π001Xtij)+ π002Y tij + εtij

εtij ∼ N(0, σ2
1)

(1)

Level 2: Child

π0ij = β00j +
∑

k βkZ0ij+u0ij

u0ij ∼ N
(
0, τ2

1
) (2)

Level 3: Classroom

β00j = γ000 + (γ001X00j)+ ζ00j

ζ00j ∼ N
(
0, ϕ2

1
) (3)

To answer RQ3, we examined the relationship between the
measures of dosage and children’s classroom adaptive behavior.
We used two-level hierarchical linear models with children
nested in classrooms and examined the coefficients on the
classroom-level dosage predictors predicting endline TOCA
subscale scores (i.e., γ01), adjusting for baseline scores and
covariates (see Eqs 4, 5). Importantly, children in the current
study are nested in classrooms rather than teachers or schools.
As mentioned above, this is because teachers were assigned to
multiple grades and flexibly deployed on any given day, as well

6 For measures of temporal patterns, we built one model that included
all measures instead of separate models with each of the measures as
the only predictor.
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FIGURE 1

Histograms of measures of dosage across classrooms (solid lines indicating density distributions and dotted lines indicating normal fits).

as staff absenteeism and turnover that were not reliably tracked.
Hence, the measures of dosage were treated as classroom-level
characteristics rather than being tied to each teacher’s practices.
Again, we tested both separate models and joint models to
examine the added value that the measures brought to explain
the variance in adaptive behavior beyond each single measure.

Level 1: Child

Yend_ij = β0j + β01Ybase_ij+
∑

k βkZ0j+u0j

u0j ∼ N
(
0, τ2

2
) (4)

Level 2: Classroom

β0j = γ00+γ01X0j+ζ0j

ζ0j ∼ N
(
0, ϕ2

2
) (5)

Results

RQ1: Do the measures of dosage vary
across classrooms?

Figure 1 shows the distributions of the measures of dosage
across classrooms along with their density distributions (solid

lines) and the normal fits (dotted lines). All measures show
substantial variations across their values. AEG—the average
number of activity groups implemented before all possible
alternatives were attempted—was generally right-skewed. This
was expected because teachers were encouraged to try a variety
of activities from pre-determined groups. Therefore, classrooms
are expected to produce short cycles of attempting activities
from all groups. Other measures all had a wide range of
values and had distributions close to normal. Pedagogical
coaches reported an average activity duration of 3.67–11.20 min
(M = 8.45, SD = 1.93). Because the expected duration was
about 10 min, the distribution of the actual duration shows that
teachers typically took less time to finish a session, and certain
teachers might have implemented the activities too quickly (e.g.,
4 min), possibly skipping the reflection session. The correlations
are low to moderate across the measures of dosage (see Table 2).

RQ2a: Was the quantity of SEL
activities associated with higher
children’s attendance?

The average monthly attendance rate across all classrooms
from September to June was 80.7%, ranging from 70.9% in
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March (due to the election) to 90.5% in October. However,
monthly attendance rates varied greatly across classrooms and
over time (see Supplementary Figure 1).

Table 3 displays how the number of SEL activities predicted
children’s attendance rate aggregated at different time frames.
In models with a time frame, more SEL activities consistently
predicted higher children’s attendance rate at t + 1 adjusting
for the current attendance rate at t, such that one more
SEL implementation was significantly associated with a 1.9%
increase in daily attendance, 1.1% increase in weekly attendance,
and 0.2% increase in monthly attendance. A similar relationship
was also found when adjusting for other time-invariant
covariates.

Table 4 displays the relationship between the variety of
SEL activities and children’s attendance aggregated at different
time frames. In models with a time frame, more variety in SEL
activities consistently predicted higher children’s attendance rate
at t + 1 adjusting for the current attendance rate at t, such that
one more unique SEL activity is associated with small (0.2–1.1%)
but significant increase in attendance. A similar relationship was
also found when adjusting for other time-invariant covariates.

RQ2b: Was the duration of SEL
activities associated with higher
children’s attendance?

There was little evidence that the average duration of
SEL activity sessions predicted children’s attendance rate
aggregated at any time frame. The signs of the relationship
were inconsistent across different time frames, and no
relationship was shown after adjusting for covariates (see
Supplementary Table 1).

RQ2c: Was the temporal pattern of SEL
activities associated with higher
children’s attendance?

In our models with measures of temporal pattern (AEG or
ARG) as predictors, a smaller average repetition gap (ARG) in
the accepting Mindfulness activity group significantly predicted
higher attendance (γ = 0.004, SE = 0.002, 95% CI = [−0.008,
0.000], p = 0.038; that is, implementing one fewer activity
targeting other skills in between two Mindfulness activities
in the accepting group was associated with 0.4% increase in
attendance), even after controlling for the number of unique
individual Mindfulness activities (i.e., the variety; γ = 0.005,
SE = 0.002, 95% CI = [−0.009, 0.000], p = 0.034). This might
indicate that more frequent repetition of a variety of activities
related to the accepting skill was related to higher attendance.
None of the temporal pattern measures for any of the two
activity groups yielded a statistically significant relationship with
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children’s attendance (see Supplementary Table 2). In addition,
the explained variance was not substantially different in the
model with only the amount measure (�2

= 0.288) vs. the
model with all dosage measures (�2

= 0.280).

RQ3a: Was the quantity of SEL
activities associated with children’s
classroom behavior?

There was little evidence that the amount of implemented
SEL activities predicted any of the subscales of children’s
endline classroom behavior, adjusting for baseline classroom
behavior (see Supplementary Table 3 for the model and
Supplementary Table 9 for summary statistics of the TOCA
measure). Meanwhile, more variety in SEL activities predicted
fewer concentration problems (γ = −0.063, SE = 0.027, 95%
CI = [−0.115, −0.010], p = 0.022) and more prosocial behavior
(γ = 0.060, SE = 0.023, 95% CI = [0.014, 0.106], p = 0.013),
adjusting for their baseline scores. That is, more variety in
SEL activities were associated with decreased teacher report
of children’s concentration problems and increased report of
prosocial behavior. These findings persisted when adjusting
for child-level covariates (concentration problems: γ = −0.056,
SE = 0.027, 95% CI = [−0.109, −0.002], p = 0.045; prosocial
behavior: γ = 0.057, SE = 0.025, 95% CI = [0.009, 0.105],
p = 0.025) (see Supplementary Table 4).

RQ3b: Was the duration of SEL
activities associated with children’s
classroom behavior?

We found that a larger average duration of SEL activity was
associated with increased endline prosocial behavior, adjusting
for baseline prosocial behavior (γ = 0.101, SE = 0.042, 95%
CI = [0.018, 0.184], p = 0.020). This finding persisted when
adjusting for child-level covariates (γ = 0.092, SE = 0.045, 95%
CI = [0.005, 0.180], p = 0.042). That is, a longer average activity
duration was associated with larger positive changes in prosocial
behavior (see Supplementary Table 5).

RQ3c: Was the temporal pattern of SEL
activities associated with children’s
classroom behavior?

In our model with measures of temporal pattern (AEG or
ARG) as predictors, a larger average exhaustive gap among the
three groups of Brain Games activities significantly predicted
positive changes in prosocial behavior (γ = 0.091, SE = 0.039,
95% CI = [0.014, 0.168], p = 0.025; that is, implementing
one more activity targeting the same Brain Games skill before

trying other skills was associated with 0.091 unit of increase in
prosocial behavior on a six-point scale), even after controlling
for the number of unique individual Brain Games activities (i.e.,
the variety; γ = 0.094, SE = 0.038, 95% CI = [0.019, 0.168],
p = 0.018). This might indicate that the tendency to implement
a variety of activities targeting the same SEL skill before trying
all types of skills was related to more prosocial behavior. This
finding also persisted when adjusting for child-level covariates
(γ = 0.088, SE = 0.041, 95% CI = [0.009, 0.167], p = 0.037).
Furthermore, no other measures of the temporal pattern for the
other groups yielded a statistically significant relationship with
children’s classroom behavior (see Supplementary Tables 6–
8). In addition, the explained variance was not substantially
different in the model with only the amount measure (prosocial
behavior: �2

= 0.601; disruptive behavior: �2
= 0.591;

concentration problems: �2
= 0.586) vs. the model with all

dosage measures (prosocial behavior: �2
= 0.590; disruptive

behavior:�2
= 0.614; concentration problems:�2

= 0.586).

Discussion

There are many challenges in measuring the dosage of
brief SEL activities and testing its relationship to program
effectiveness in humanitarian settings. What we provided in
this paper was a novel theory-informing analytical solution
to these challenges by developing and testing both manifested
(quantity and duration) and hidden (temporal pattern)
measures of dosage in implementing brief SEL activities. These
measures reflect a wide variety of information embedded
in the implementation data commonly collected in SEL
interventions (i.e., “how much, how often, and for how
long” are the interventions conducted). Although we did
not find consistent support for the claim that the new
measures explained substantially more variance than the
amount measure in our data, the new measures could still
be conceptually useful for other research projects with similar
structures of implementation data, depending on the measures’
practical relevance with the research project. In addition, our
correlational findings also shed light on potential directions to
improve the implementation of brief SEL activities, at least in
the Sierra Leonean context. These results suggest that program
developers and implementers who wish to improve children’s
attendance and classroom adaptive behavior should consider
increasing the amount and variety of SEL activities and the
duration of each session.

Dosage of SEL activities and children’s
school attendance

In our exploratory analysis, we found some evidence in
support of the relationship between measures of dosage and
children’s school attendance rate at t + 1, adjusting for the
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TABLE 3 The relationship between the number of SEL activities and children’s attendance at time t + 1 (both aggregated at different time frames).

Day Week Month School
year

Day Week Month School
year

(Intercept) 0.627*
[0.604; 0.650]

0.367*
[0.347; 0.387]

0.179*
[0.168; 0.190]

0.530*
[0.465; 0.594]

0.556*
[0.303; 0.808]

0.428*
[0.263; 0.592]

0.206*
[0.069; 0.344]

0.557*
[0.432; 0.682]

Attendance rate
at time t

0.192*
[0.185; 0.198]

0.306*
[0.293; 0.319]

0.607*
[0.590; 0.623]

– 0.194*
[0.187; 0.202]

0.349*
[0.334; 0.364]

0.686*
[0.668; 0.704]

–

Number of SEL
activities

0.019*
[0.011; 0.027]

0.011*
[0.009; 0.013]

0.002*
[0.001; 0.002]

−0.000
[−0.001; 0.000]

0.022*
[0.014; 0.031]

0.010*
[0.008; 0.012]

0.001*
[0.001; 0.001]

−0.000
[−0.001; 0.000]

Added covariates? No No No No Yes Yes Yes Yes

AIC 53431.765 −9539.613 −7556.549 −2285.434 45827.670 −8165.567 −6936.349 −2273.657

BIC 53488.586 −9491.910 −7513.901 −2264.420 46097.719 −7939.485 −6734.844 −2136.293

Log likelihood −26709.882 4775.806 3784.274 1146.717 −22884.835 4111.783 3497.174 1163.829

Nobservations 95,813 20,961 9,027 1,413 81,802 17,960 7,696 1,197

Nchildren 1,394 1,398 1,401 – 1,180 1,185 1,188 –

Nclassrooms 60 60 60 60 60 60 60 60

Variancechildren 0.033 0.014 0.009 – 0.034 0.013 0.009 –

Varianceclassrooms 0.003 0.001 0.000 0.004 0.002 0.001 0.000 0.004

Varianceresidual 0.098 0.032 0.020 0.010 0.098 0.032 0.019 0.006

95% confidence intervals (CI) are also displayed (* indicates that the CI does not contain zero). Model 1–3 and 5–7 have time frames nested children and children nested in classrooms
and include attendance rate (led by one time frame) as an outcome. Model 4 and 8 directly nests children in classrooms with no time frame.

TABLE 4 The relationship between the number of unique SEL activities and children’s attendance at time t + 1 (both aggregated at
different time frames).

Week Month School year Week Month School year

(Intercept) 0.373*
[0.354; 0.393]

0.174*
[0.162; 0.187]

0.375*
[0.201; 0.550]

0.433*
[0.268; 0.598]

0.209*
[0.071; 0.347]

0.405*
[0.207; 0.604]

Attendance rate
at time t

0.306*
[0.293; 0.319]

0.620*
[0.604; 0.637]

– 0.350*
[0.335; 0.365]

0.697*
[0.679; 0.714]

–

Number of unique SEL
activities

0.011*
[0.009; 0.012]

0.002*
[0.001; 0.002]

0.003
[−0.002; 0.008]

0.009*
[0.008; 0.011]

0.001*
[0.001; 0.002]

0.003
[−0.001; 0.008]

Added covariates? No No No Yes Yes Yes

AIC −9528.451 −7499.264 −2290.162 −8159.504 −6909.389 −2278.923

BIC −9480.748 −7456.616 −2269.148 −7933.423 −6707.884 −2141.559

Log likelihood 4770.225 3755.632 1149.081 4108.752 3483.695 1166.462

Nobservations 20,961 9,027 1,413 17,960 7,696 1,197

Nchildren 1,398 1,401 – 1,185 1,188 –

Nclassrooms 60 60 60 60 60 60

Variancechildren 0.014 0.009 – 0.013 0.009 –

Varianceclassrooms 0.001 0.000 0.004 0.001 0.000 0.003

Varianceresidual 0.032 0.021 0.010 0.032 0.019 0.006

95% confidence intervals (CI) are also displayed (* indicates that the CI does not contain zero). Model 1–2 and 4–5 have time frames nested children and children nested in classrooms
and include attendance rate (led by one time frame) as an outcome. Model 3 and 6 directly nest children in classrooms with no time frame.

present attendance rate at t. To begin with, more SEL activities
were associated with higher average children’s attendance. This
finding provided partial support for the hypothesis that more
SEL implementation could lead to more attendance, consistent

with the pedagogical coach’s reflection on the program: “Some
pupils are actually coming to school because of those [SEL]
games.” Furthermore, a 0.2% increase in the monthly attendance
rate was associated with just one more activity. Therefore, an
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addition of ten more activities per month (approximately two
more activities per 5-day school week) would associate with
a 2% increase in monthly attendance rate (0.10 increase in
standard deviation), on top of an average rate of 80.7%. While
exploratory, this result provides a promising strategy to increase
attendance in humanitarian settings where student attendance
fluctuates greatly (Brown et al., 2019). Further studies are
needed to examine whether it was increased engagement in the
classroom, improved SEL skills, or other factors that explained
the relationship between implementing a certain amount of
activities and increased attendance.

We also found that more variety in SEL activities was
associated with higher attendance. This could be because
classrooms with more diverse activities, instead of those
repeating a smaller set of activities, motivated children to attend
more or that children attended more often and more regularly,
allowing the teachers to try new activities confidently. Moreover,
implementing fewer activities targeting other skills in between
Mindfulness activities in the accepting group was associated
with an increase in attendance after controlling for the variety
of individual Mindfulness activities. This further indicates that
more frequent repetition of activities designed to target the same
accepting skill might be especially related to higher attendance,
even when individual activities varied in their specific content
and format. Again, further studies are needed to examine how
teachers’ and children’s motivation and behavior change due to
the diversity of the implemented activities in a dynamic process.

Dosage of SEL activities and children’s
classroom adaptive behavior

Besides children’s attendance, we also found evidence
supporting the relationship between several of the measures
of dosage and children’s classroom adaptive behavior. First,
more variety in SEL activities was associated with more
prosocial behavior and fewer concentration problems. This
generally matches the findings in Western countries that
Mindfulness and Brain Games activities could promote children’s
adaptive behavior by boosting their self-regulation and executive
functions (Viglas and Perlman, 2018; Barnes et al., 2021). Thus,
by implementing a variety of activities, children may have been
exposed to and ultimately learned more skills related to these
developmental skills. This could also be because classrooms
with more diverse SEL activities created a better atmosphere for
children to focus on learning and develop prosocial behavior.

Second, a longer average duration of SEL activities was
associated with more prosocial behavior. This might be because
teachers who spent more time on one SEL session implemented
the post-game reflection or implemented it with higher quality,
thereby producing more of the developer’s intended effects. Even
though certain activities might take less time to implement
on average (e.g., Belly breathing), very short sessions (e.g.,

around 3–5 min) may be less engaging for children or may
omit key components of the activity. Although we could not
make predictions beyond the sample space in which the range
of duration was from 3 to 11 min, we did find that more time on
each activity may bring out more intended effects, at least in the
observed sample sessions in this program.

Third, implementing more activities targeting the same
Brain Games skill before trying other skills was associated
increase in prosocial behavior after controlling for the variety
of individual Brain Games activities. This finding might be
informative for developers of brief SEL activities to construct
detailed instructions for teachers to repeat activities targeting
the same skills in a more intentionally sequenced manner while
allowing diversity among the content and format of individual
activities. Nevertheless, we still need to be cautious about this
finding, as it is not necessarily generalizable beyond the sample
and context in the current study. In addition, we did not
find any relationship between dosage and disruptive behavior.
This might be because disruptive behavior was not an explicit
immediate target behavior by either set of activities.

Limitations and future directions

This study is one of the first in West Africa to study the
dosage of brief SEL activities; thus, our study is limited in its
generalizability. It also has various other limitations due to
programming and methodological challenges. First, although we
emphasized the exploratory nature of the analyses and reported
all hypotheses that we tested, the statistically significant results
should be interpreted with discretion. Specifically, we tested
a total of 52 hypotheses and found 11 statistically significant
results with a 5% Type I error rate, which was about 4 times
the random chance.

Second, we could not separate the effect of Mindfulness
activities from that of Brain Games activities. Because both
activities were implemented on 94.5% of the days, we could only
estimate their joint effect as brief SEL activities. However, we
acknowledge that these two types of activities target different
developmental domains, and the findings presented here might
not be generalizable to stand-alone Mindfulness or Brain
Games programs.

Third, the brief SEL activities in Learn Safe in Bo were
only parts of this larger and more holistic climate-targeted
intervention, with other components of teacher training, facility
improvement, material provision, and community mobilization.
Therefore, our results might not generalize to Mindfulness
or Brain Games programs that are not a part of a climate-
targeted intervention.

Fourth, all the activity trackers and outcome measures were
reported by teachers. This posed major threats to the validity of
the inferences we made using these measures. Activity trackers
and attendance records were subject to errors as no other
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data source could verify their accuracy. The TOCA-C only
measured teachers’ observation of children’s behavior, which
might be biased by teachers’ knowledge and perceptions about
their own SEL implementation with the children they were
observing. We suggest that future studies create a data collection
system to track the implemented daily activities more accurately
and take a multi-informant measurement approach to measure
children’s outcomes.

Fifth, all covariates used in our analysis were reported
by children. The accuracy of these self-reports might be
questionable. For instance, young children might not be
familiar with “the material that the house was made of”
or accurately remember “how often parents talked about
schoolwork.” Again, we suggest that future studies take a multi-
informant measurement approach to measure this personal
and household-related information from both the children
and their parents.

Sixth, the findings in this study were neither generalizable
to other contexts nor other ranges of dosage values. We
were also unable to ascertain the optimal dosage for a lack
of information on the generalizability of the study and out-
of-sample predictions. To do so, we would need data from
other contexts and times. We also encourage future studies
to validate these measures against more detailed measures of
teacher decision-making in selecting activities and the quality
of each activity session. We also encourage studies to explore
what the optimal value of the dimensions of dosage (Voils
et al., 2014)—quantity, duration, temporal pattern—should be
to produce a “detectable effect” or the “best effect” (Carroll et al.,
2007) of brief SEL activities on program-intended outcomes. As
future implementation and experimental studies gather more
evidence about the range of dosage values in different contexts
and for children at different developmental stages, we can build
evidence-based suggestions for teacher training.

Finally, we could not examine teachers’ role in
implementing activities in our study. We could not reliably link
teacher information to the implementation data due to data
inconsistencies caused by flexible teacher deployment, teacher
absenteeism, and teacher turnover. Therefore, the measures
describe classroom-level implementation characteristics only,
even if some might be linked to teachers’ characteristics,
motivation, and classroom-management style, as suggested
in past studies (Jones et al., 2014). We were also unable to
investigate whether some teachers implemented the activities
more consistently and patiently than others or if new teachers
had trouble implementing the activities when they substituted
for previous teachers. We were also unable to know if teacher
bias resulted in high ratings of classroom adaptive behavior
for certain groups of children with historically excluded
backgrounds. In future studies, we need to collect more
information on teachers to determine whether and how
variation in dosage patterns relates to teachers’ characteristics
and practices. Although we could not make strong inferences

about teachers in this study, their perceptions of the brief SEL
activities and their attitudes and strategies in implementing
them matter greatly to the quality delivery of the activities,
especially for those that require more teacher-child interactions
(Donohue et al., 2000; Hromek and Roffey, 2009).

Conclusion

In conclusion, this study is the first to develop procedures
to measure the dimensions of dosage of brief SEL activities
and explore their relationship with children’s outcomes in
humanitarian settings. While exploratory, our findings provide
a set of concrete and promising strategies that we can
implement and further test to improve the implementation
and effectiveness of such SEL programming. It also illuminates
the need for future research on developing and validating
measures of dosage to provide an evidence-based strategy
for implementing these easily trainable, less costly, and
effective brief SEL activities in these contexts. Brief and skill-
targeted SEL activities hold promise as a feasible programming
approach that can improve children’s learning and development,
especially in crisis-affected low-resource settings, and context-
and population-specific implementation dosage, such as those
explored in this study, can be used to strengthen its impact.

Data availability statement

Replication data supporting the conclusions of this article
will be made available by the authors under a CC-BY 4.0
(Creative Commons Attribution 4.0 International license).

Ethics statement

The studies involving human participants were reviewed
and approved by International Rescue Committee Institutional
Review Board # 0009752 and New York University Institutional
Review Board # IRB-FY2016-1174. Written informed consent to
participate in this study was provided by the participants or their
legal guardian/next of kin.

Author contributions

ZW conceived the main research questions, carried out
secondary data analysis to answer these questions using data
from a project led by LB at NYU Global TIES, and wrote the
manuscript. LB, HK, HY, and JA provided the critical feedback
and revisions for the manuscript. All authors read and approved
the final manuscript.

Frontiers in Psychology 13 frontiersin.org

https://doi.org/10.3389/fpsyg.2022.973184
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/


fpsyg-13-973184 January 19, 2023 Time: 15:57 # 14

Wu et al. 10.3389/fpsyg.2022.973184

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated

organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed
or endorsed by the publisher.

Supplementary material

The Supplementary Material for this article can be
found online at: https://www.frontiersin.org/articles/10.3389/
fpsyg.2022.973184/full#supplementary-material

References

Aber, J. L., Tubbs Dolan, C., Kim, H. Y., and Brown, L. (2021).
Children’s learning and development in conflict- and crisis-affected countries:
Building a science for action. Dev. Psychopathol. 33, 506–521. doi: 10.1017/
S0954579420001789

Barnes, S. P., Bailey, R., and Jones, S. M. (2021). Evaluating the impact of a
targeted approach designed to build executive function skills: A randomized trial
of Brain Games. Front. Psychol. 12:4163. doi: 10.3389/fpsyg.2021.655246

Behrendt, A. (2008). Psychosocial needs of children without parental support in
a post-conflict area: A cross section study in the district of Kailahun in sierra leone.
Dakar: AWARE HIV/AIDS, USAID, FHI, Plan International.

Boisvert, K. (2017). Case study report: Save the children Sierra Leone. Available
online at: https://scholarworks.umass.edu/cie_eccn/1 (accessed March 20, 2021).

Brown, L., Kim, H. Y., Annan, J., and Aber, J. L. (2019). SEL functioning in
crisis-contexts: The role of gender, grade level, and school attendance in Sierra Leone.
Washington D.C: Society for Research in Educational Effectiveness.

Brown, L. E., Kim, H. Y., Tubbs Dolan, C., Brown, A., Sklar, J., and Aber, J. L.
(2022). Remedial programming and skill-targeted SEL in Low-Income and crisis-
affected contexts: Experimental evidence From Niger. J. Res. Educ. Effect. 1–32.
doi: 10.1080/19345747.2022.2139785

Carroll, C., Patterson, M., Wood, S., Booth, A., Rick, J., and Balain, S. (2007).
A conceptual framework for implementation fidelity. Implement. Sci. 2:40. doi:
10.1186/1748-5908-2-40

Cummings, C. B. (2000). Winning strategies for classroom management.
Alexandria, VA: ASCD.

Dane, A. V., and Schneider, B. H. (1998). Program integrity in primary and early
secondary prevention: Are implementation effects out of control? Clin. Psychol.
Rev. 18, 23–45. doi: 10.1016/S0272-7358(97)00043-3

Dolan, C. T. (2018). Methods for rigorously and responsively improving children’s
holistic learning and development in crisis contexts: Towards an evidence-based
education in emergencies field [PhD Thesis]. New York, NY: New York University.

Dolan, C. T., Kim, H. Y., Brown, L., Gjicali, K., Borsani, S., Houchaimi, S. E.,
et al. (2021). Supporting Syrian Refugee children’s academic and social-emotional
learning in national education systems: A cluster randomized controlled trial of
nonformal remedial support and mindfulness programs in Lebanon. Am. Educ.
Res. J. 59:00028312211062911. doi: 10.3102/00028312211062911

Donohue, K. M., Weinstein, R. S., Cowan, P. A., and Cowan, C. P. (2000).
Patterns of teachers’ whole-class perceptions and predictive relationships between
teachers’ and parents’ perceptions of individual child competence. Early Childhood
Res. Quart. 15, 279–305. doi: 10.1016/S0885-2006(00)00068-5

Durlak, J. A. (1998). Why program implementation is important. J. Prevent. Int.
Commun. 17, 5–18. doi: 10.1300/J005v17n02_02

Durlak, J. A., and DuPre, E. P. (2008). Implementation matters: A review of
research on the influence of implementation on program outcomes and the factors
affecting implementation. Am. J. Commun. Psychol. 41:327. doi: 10.1007/s10464-
008-9165-0

Durlak, J. A., Weissberg, R. P., Dymnicki, A. B., Taylor, R. D., and Schellinger,
K. B. (2011). The impact of enhancing students’ social and emotional learning:
A meta-analysis of school-based universal interventions. Child Dev. 82, 405–432.
doi: 10.1111/j.1467-8624.2010.01564.x

Durlak, J. A., Weissberg, R. P., and Pachan, M. (2010). A meta-analysis of
after-school programs that seek to promote personal and social skills in children
and adolescents. Am. J. Commun. Psychol. 45, 294–309. doi: 10.1007/s10464-010-
9300-6

Dusenbury, L., Brannigan, R., Falco, M., and Hansen, W. B. (2003). A review of
research on fidelity of implementation: Implications for drug abuse prevention in
school settings. Health Educ. Res. 18, 237–256. doi: 10.1093/her/18.2.237

Embry, D. D., and Biglan, A. (2008). Evidence-based kernels: Fundamental
units of behavioral influence. Clin. Child and Fam. Psychol. Rev. 11, 75–113.
doi: 10.1007/s10567-008-0036-x

Gberie, L. (1998). War and state collapse: The case of Sierra Leone. Waterloo,
ON: Wilfrid Laurier University.

Ginsburg, N., and Karpiuk, P. (1994). Random generation: Analysis of
the responses. Percept. Mot. Skills 79, 1059–1067. doi: 10.2466/pms.1994.79.3.
1059

Gjicali, K., Wu, Z., Kim, H. Y., and Tubbs Dolan, C. (2020). Psychometric
evidence on the child friendly school questionnaire for syrian children in Lebanon
(CFSQ-SL): A measurement tool of student-perceived school climate [Technical
working paper]. New York, NY.

Global Education Monitoring Report. (2018). Global education monitoring
report 2019: Migration, displacement, and education: Building bridges, not walls.
Paris: UNESCO.

Greenberg, M. T., and Harris, A. R. (2012). Nurturing mindfulness in children
and youth: Current state of research. Child Dev. Perspect. 6, 161–166. doi: 10.1111/
j.1750-8606.2011.00215.x

Greenberg, M. T., Weissberg, R. P., O’Brien, M. U., Zins, J. E., Fredericks,
L., Resnik, H., et al. (2003). Enhancing school-based prevention and youth
development through coordinated social, emotional, and academic learning. Am.
Psychol. 58, 466–474. doi: 10.1037/0003-066X.58.6-7.466

Gubbels, J., van der Put, C. E., and Assink, M. (2019). Risk factors for school
absenteeism and dropout: A meta-analytic review. J. Youth Adolesc. 48, 1637–1667.
doi: 10.1007/s10964-019-01072-5

Harden, R. M. (1999). What is a spiral curriculum? Med. Teach. 21, 141–143.
doi: 10.1080/01421599979752

Hromek, R., and Roffey, S. (2009). Promoting social and emotional learning
with games: “It’s fun and we learn things.”. Simulation Gaming 40, 626–644.
doi: 10.1177/1046878109333793

Jones, S. M., Bailey, R., Brush, K., and Kahn, J. (2017). Kernels of practice for SEL:
Low-cost, low-burden strategies. New York, NY: The Wallace Foundation.

Jones, S. M., Bailey, R., Brush, K., and Nelson, B. (2019). Introduction to the
taxonomy project: Tools for selecting & aligning SEL frameworks. Establishing
practical social-emotional competence assessments work group, collaborative for
academic. Cambridge, MA: Harvard Graduate School of Education.

Jones, S. M., Bailey, R., and Jacob, R. (2014). Social-emotional learning is
essential to classroom management. Phi Delta Kappan 96, 19–24. doi: 10.1177/
0031721714553405

Jones, S. M., and Bouffard, S. M. (2012). Social and Emotional Learning in
Schools: From Programs to Strategies and commentaries. Soc. Policy Rep. 26, 1–33.
doi: 10.1002/j.2379-3988.2012.tb00073.x

Frontiers in Psychology 14 frontiersin.org

https://doi.org/10.3389/fpsyg.2022.973184
https://www.frontiersin.org/articles/10.3389/fpsyg.2022.973184/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fpsyg.2022.973184/full#supplementary-material
https://doi.org/10.1017/S0954579420001789
https://doi.org/10.1017/S0954579420001789
https://doi.org/10.3389/fpsyg.2021.655246
https://scholarworks.umass.edu/cie_eccn/1
https://doi.org/10.1080/19345747.2022.2139785
https://doi.org/10.1186/1748-5908-2-40
https://doi.org/10.1186/1748-5908-2-40
https://doi.org/10.1016/S0272-7358(97)00043-3
https://doi.org/10.3102/00028312211062911
https://doi.org/10.1016/S0885-2006(00)00068-5
https://doi.org/10.1300/J005v17n02_02
https://doi.org/10.1007/s10464-008-9165-0
https://doi.org/10.1007/s10464-008-9165-0
https://doi.org/10.1111/j.1467-8624.2010.01564.x
https://doi.org/10.1007/s10464-010-9300-6
https://doi.org/10.1007/s10464-010-9300-6
https://doi.org/10.1093/her/18.2.237
https://doi.org/10.1007/s10567-008-0036-x
https://doi.org/10.2466/pms.1994.79.3.1059
https://doi.org/10.2466/pms.1994.79.3.1059
https://doi.org/10.1111/j.1750-8606.2011.00215.x
https://doi.org/10.1111/j.1750-8606.2011.00215.x
https://doi.org/10.1037/0003-066X.58.6-7.466
https://doi.org/10.1007/s10964-019-01072-5
https://doi.org/10.1080/01421599979752
https://doi.org/10.1177/1046878109333793
https://doi.org/10.1177/0031721714553405
https://doi.org/10.1177/0031721714553405
https://doi.org/10.1002/j.2379-3988.2012.tb00073.x
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/


fpsyg-13-973184 January 19, 2023 Time: 15:57 # 15

Wu et al. 10.3389/fpsyg.2022.973184

Jones, S. M., Brush, K. E., Ramirez, T., Xinyi, M., Marenus, M., Wettje, S., et al.
(2021). Navigating Social and Emotional Learning from the Inside Out: Looking
Inside and Across 25 Leading SEL Programs: A Practical Resource for Schools and
OST Providers (Elementary School Focus). Cambridge, MA: Harvard Graduate
School of Education.

Kearney, C. A., Gonzálvez, C., Graczyk, P. A., and Fornander, M. J.
(2019). Reconciling contemporary approaches to school attendance and school
absenteeism: Toward promotion and nimble response, global policy review and
implementation, and future adaptability (Part 1). Front. Psychol. 10:2222. doi:
10.3389/fpsyg.2019.02222

Kim, H. Y., Brown, L., Ferrans, S. D., and Weiss-Yagoda, J. (2019). The impact
of IRC’s healing classrooms tutoring on children’s learning and social-emotional
outcomes in Niger (March 2019 3EA Policy Brief). New York, NY: New York
University.

Kim, H. Y., Brown, L., Tubbs Dolan, C., Gjicali, K., Deitz, R., Prieto Bayona, M.,
et al. (in press). Testing the impact of a skill-targeted social and emotional learning
curriculum and its variation by pre- and post-migration conflict experiences: A
cluster randomized trial with Syrian refugee children in Lebanon. J. Educ. Psychol.

Koth, C. W., Bradshaw, C. P., and Leaf, P. J. (2009). Teacher observation
of classroom adaptation—Checklist: Development and factor structure. Measur.
Evalu. Counsel. Dev. 42, 15–30. doi: 10.1177/0748175609333560

Matsuba, M. K., Schonert-Reichl, K. A., McElroy, T., and Katahoire, A. (2020).
Effectiveness of a SEL/mindfulness program on Northern Ugandan children. Int.
J. Sch. Educ. Psychol. 9, S113 - S131. doi: 10.1080/21683603.2020.1760977

Moe, A. T. (2009). The causes and dynamics of conflict in Sub-Saharan Africa.
Army War Coll Carlisle Barracks PA. Available online at: https://apps.dtic.mil/sti/
citations/ADA508284 (accessed March 20, 2021).

Murray, L. K., Tol, W., Jordans, M., Zangana, G. S., Amin, A. M., Bolton, P.,
et al. (2014). Dissemination and implementation of evidence based, mental health
interventions in post conflict, low resource settings. Int. 12(Suppl 1), 94–112.
doi: 10.1097/WTF.0000000000000070

R Core Team (2020). R: A language and environment for statistical computing.
Vienna: R Foundation for Statistical Computing.

Rawlings Lester, R., Allanson, P. B., and Notar, C. E. (2017). Routines are the
foundation of classroom management. Education 137, 398–412.

Sarason, S. B. (1996). Revisiting “The culture of the school and the problem of
change. New York, NY: Teachers College Press.

Scholastic (2011). The mindup curriculum. New York, NY: Scholastic.

Seidman, E. (1988). Back to the future, community psychology: Unfolding a
theory of social intervention. Am. J. Commun. Psychol. 16, 3–24. doi: 10.1007/
BF00906069

Spear, C. F. (2014). Examining the relationship between implementation and
student outcomes: The application of an implementation measurement framework.

Eugene, OR: Department of Special Education and Clinical Sciences and the
Graduate School of the University of Oregon.

Thulin, E. J., McLean, K. E., Sevalie, S., Akinsulure-Smith, A. M., and
Betancourt, T. S. (2020). Mental health problems among children in Sierra Leone:
Assessing cultural concepts of distress. Trans. Psychiatry 59:1363461520916695.
doi: 10.1177/1363461520916695

Towse, J. N., and Neil, D. (1998). Analyzing human random generation
behavior: A review of methods used and a computer program for describing
performance. Behav. Res. Methods Instrum. Comput. 30, 583–591. doi: 10.3758/
BF03209475

UNICEF (2021). UNICEF global COVID-19 final report. Available online at:
https://www.unicef.org/media/96151/file/Corrigendum-UNICEF-Final-2020-
Global-Covid-19-Situation-Report-Feb-Dec-2020.pdf (accessed March 20,
2021).

Viglas, M., and Perlman, M. (2018). Effects of a mindfulness-based program
on young children’s self-regulation, prosocial behavior and hyperactivity. J. Child
Fam. Stud. 27, 1150–1161. doi: 10.1007/s10826-017-0971-6

Voils, C. I., Chang, Y., Crandell, J., Leeman, J., Sandelowski, M., and
Maciejewski, M. L. (2012). Informing the dosing of interventions in
randomized trials. Contemp. Clin. Trials 33, 1225–1230. doi: 10.1016/j.cct.2012.0
7.011

Voils, C. I., King, H. A., Maciejewski, M. L., Allen, K. D., Yancy, W. S.,
and Shaffer, J. A. (2014). Approaches for informing optimal dose of behavioral
interventions. Ann. Behav. Med. 48, 392–401. doi: 10.1007/s12160-014-9618-7

Weissberg, R. P., Durlak, J. A., Domitrovich, C. E., and Gullotta, T. P. (Eds.)
(2015). “Social and emotional learning: Past, present, and future,” in Handbook of
social and emotional learning: Research and practice (New York, NY: The Guilford
Press), 3–19.

Winthrop, R., and Kirk, J. (2006). Creating healing classrooms: Tools for teachers
and teacher educators. New York, NY: International Rescue Committee, Child and
Youth Protection and Development Unit.

Winthrop, R., and Kirk, J. (2008). Learning for a bright future: Schooling,
armed conflict, and children’s well-being. Compar. Educ. Rev. 52, 639–661. doi:
10.1086/591301

World Health Organization. (2015). WHO | Ebola in Sierra Leone: A slow start
to an outbreak that eventually outpaced all others. Geneva: WHO; World Health
Organization.

Xu, R. (2003). Measuring explained variation in linear mixed effects models.
Stat. Med. 22, 3527–3541. doi: 10.1002/sim.1572

Yoder, H. N. C., Tol, W. A., Reis, R., and de Jong, J. T. V. M.
(2016). Child mental health in Sierra Leone: A survey and exploratory
qualitative study. Int. J. Ment. Health Syst. 10:48. doi: 10.1186/s13033-016-0
080-8

Frontiers in Psychology 15 frontiersin.org

https://doi.org/10.3389/fpsyg.2022.973184
https://doi.org/10.3389/fpsyg.2019.02222
https://doi.org/10.3389/fpsyg.2019.02222
https://doi.org/10.1177/0748175609333560
https://doi.org/10.1080/21683603.2020.1760977
https://apps.dtic.mil/sti/citations/ADA508284
https://apps.dtic.mil/sti/citations/ADA508284
https://doi.org/10.1097/WTF.0000000000000070
https://doi.org/10.1007/BF00906069
https://doi.org/10.1007/BF00906069
https://doi.org/10.1177/1363461520916695
https://doi.org/10.3758/BF03209475
https://doi.org/10.3758/BF03209475
https://www.unicef.org/media/96151/file/Corrigendum-UNICEF-Final-2020-Global-Covid-19-Situation-Report-Feb-Dec-2020.pdf
https://www.unicef.org/media/96151/file/Corrigendum-UNICEF-Final-2020-Global-Covid-19-Situation-Report-Feb-Dec-2020.pdf
https://doi.org/10.1007/s10826-017-0971-6
https://doi.org/10.1016/j.cct.2012.07.011
https://doi.org/10.1016/j.cct.2012.07.011
https://doi.org/10.1007/s12160-014-9618-7
https://doi.org/10.1086/591301
https://doi.org/10.1086/591301
https://doi.org/10.1002/sim.1572
https://doi.org/10.1186/s13033-016-0080-8
https://doi.org/10.1186/s13033-016-0080-8
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/

	Measuring the dosage of brief and skill-targeted social-emotional learning (SEL) activities in humanitarian settings
	Introduction
	Defining and measuring the dosage of brief and skill-targeted SEL activities
	The current study
	Research questions


	Materials and methods
	Context
	Program characteristics
	Sample
	Intervention
	Teacher training and material adaptation

	Measures
	Dosage measure: Quantity
	Dosage measure: Duration
	Dosage measure: Temporal pattern
	Attendance
	Child SEL outcomes
	Covariates

	Analytical plans
	Level 1: Time
	Level 2: Child
	Level 3: Classroom
	Level 1: Child
	Level 2: Classroom


	Results
	RQ1: Do the measures of dosage vary across classrooms?
	RQ2a: Was the quantity of SEL activities associated with higher children's attendance?
	RQ2b: Was the duration of SEL activities associated with higher children's attendance?
	RQ2c: Was the temporal pattern of SEL activities associated with higher children's attendance?
	RQ3a: Was the quantity of SEL activities associated with children's classroom behavior?
	RQ3b: Was the duration of SEL activities associated with children's classroom behavior?
	RQ3c: Was the temporal pattern of SEL activities associated with children's classroom behavior?

	Discussion
	Dosage of SEL activities and children's school attendance
	Dosage of SEL activities and children's classroom adaptive behavior
	Limitations and future directions

	Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Conflict of interest
	Publisher's note
	Supplementary material
	References


