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ABSTRACT
Social-Emotional Learning (SEL) programs are school-based prevent-
ive interventions that aim to improve children’s social-emotional
skills and behaviors. Although meta-analytic research has shown that
SEL programs implemented in early childhood can improve aca-
demic and behavioral outcomes in the short-term, there is limited
work examining program effects on children’s math and language
skills in the longer-term. Moreover, few studies have considered vari-
ation in impacts by children’s pre-intervention academic skills. Using
an experimental design, the current study leveraged administrative
data available through school records (N¼ 353) to examine the
impacts of one SEL program—INSIGHTS into Children’s
Temperament—implemented in early elementary school on math
and language standardized test scores from third through sixth
grade. Findings revealed positive average treatment effects on
English/Language Arts (ELA) test scores in third and fourth grade,
but not in fifth and sixth grade. Students who had higher academic
skills at study enrollment showed lasting impacts on ELA scores in
fourth, fifth, and sixth grade. There were no treatment impacts on
math skills, and no variation in effects on math achievement by
baseline skills. Implications are discussed.
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Children who grow up in poverty are at heightened risk for exhibiting poorer social-
emotional skills and psychological and behavioral health, relative to their more affluent
peers (McCoy et al., 2018; Sibley et al., 2019). Lower levels of social-emotional compe-
tencies, such as the ability to manage and regulate one’s behaviors and emotions and to
resolve conflicts, are associated with poor academic skills when children begin formal
schooling (Raver, 2002). Such findings have helped to spur the development and expan-
sion of Social-Emotional Learning (SEL) programs—school-based preventive
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interventions that aim to improve children’s social-emotional skills and behavioral
development—in schools serving primarily low-income students. Although the rigor of
the evidence is mixed, there is empirical research demonstrating that SEL programs
(Bierman et al., 2010; Brackett et al., 2012; Diamond & Lee, 2011) can improve child-
ren’s social-emotional and academic outcomes in the short-term (Bierman et al., 2010;
Brackett et al., 2012; Corcoran et al., 2018; Diamond & Lee, 2011; Durlak et al., 2011).
Perhaps due in part to this evidence base, there is considerable popular and political
support for expanding access to SEL programs. For example, the U.S. House of
Representatives recently passed legislation to dramatically expand federal funding for
“whole-child initiatives” in public schools, including SEL programs (Stringer, 2019).

Few studies, however, have been able to track SEL program participants across time
in order to understand the long-term impacts of interventions on students’ outcomes.
For example, a recent meta-analysis by Taylor and colleagues (2017) found that among
82 SEL program impact studies with at least 6 months of follow-up data, only six stud-
ies examined effects on child outcomes four or more years post-intervention. There is
even more limited research examining whether programs benefit children’s academic
outcomes in the long-term. In order to determine whether early investments in SEL pro-
grams translate into on-going benefits for students’ academic skills, there is a critical
need to conduct long-term evaluation research, and to identify the groups for whom
these interventions work best across time.

To this end, the current study adds to the literature by examining the effects of the
INSIGHTS into Children’s Temperament SEL program—implemented in kindergarten
and first grade classrooms serving primarily low-income students—on children’s English
Language Arts (ELA) and math standardized test scores in third through sixth grade.
We further test how long-term effects vary by children’s academic skills at kindergarten
entry. Taken together, findings from this work can help inform efforts to implement
structures to support continued benefits for students across time, and to target and/or
adjust programming for different groups of students depending on the skills they have
when they start school.

Effects of Social-Emotional Learning (SEL) Programs on Students in Low-Income
Schools

As noted in a review by McKown (2017), social-emotional competencies include skills
such as the ability to infer others’ thoughts and feelings (thinking skills), the ability to
initiate a positive interaction (behavioral skills), and the ability to stay calm when upset
(self-control skills). Children who enter school with better social-emotional skills are
likely to receive more positive teacher feedback that motivates subsequent learning
(Rabiner et al., 2016). In contrast, poorly developed social-emotional skills at school
entry—including lower levels of attention and inhibitory control—may negatively affect
students’ development of academic skills because attention difficulties undermine the
benefit that children obtain from formal instruction. If children fail to develop basic
academic skills at school entry as a result, they may fall further behind over time and
become increasingly less engaged in academic work (Rabiner & Coie, 2000). As dis-
cussed further by Rabiner, Carrig, et al. (2016), children with poorly developed social
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skills are more likely to experience peer rejection and have difficulty establishing sup-
portive relationships with teachers. This can result in an aversion to school and reduced
classroom participation (Hamre & Pianta, 2005; O’Connor et al., 2014), continuing to
negatively affect long-term academic success (V�eronneau & Dishion, 2011). Yet, many
children—up to one third as estimated by Epstein et al. (2008)—do begin kindergarten
exhibiting low levels of social-emotional competencies.

Social-emotional learning (SEL) programs aim to intervene to support the develop-
ment of these early skills. SEL (as distinct from social-emotional skills or competencies)
is defined by the Collaborative for Academic, Social, and Emotional Learning (CASEL;
Weissberg et al., 2015) as the process through which children and adults understand
and manage emotions, set and achieve positive goals, feel and show empathy for others,
establish and maintain positive relationships, and make responsible decisions. As dis-
cussed in meta-analytic work (Durlak et al., 2011; Taylor et al., 2017), SEL programs
can be implemented by teachers, non-school personnel, or a be a multi-component
combination of the two. In teacher-implemented interventions, teachers are trained by
curriculum developers, coaches, or other program staff to deliver classroom-based inter-
ventions. These programs typically take the form of a specific curriculum and set of
instructional strategies (e.g., behavior rehearsal, cooperative learning) that seek to
develop specific social and emotional skills. Programs implemented by non-school per-
sonnel require outside staff (such as university researchers or external consultants) to
come to the school to deliver the intervention. Finally, multi-component interventions
generally have two components and often supplement teacher-administered classroom
programs with a parent component or schoolwide initiative.1 Although studies vary in
their methodological rigor, there is a large body of research demonstrating that SEL pro-
grams implemented in early childhood and elementary school settings improve child-
ren’s social-emotional skills and behaviors in the short-term (Corcoran et al., 2018;
Durlak et al., 2011; Jones et al., 2011; Webster-Stratton et al., 2008). For example, indi-
vidual studies and narrative reviews report positive outcomes of SEL programming on
student concentration and problem behaviors (Durlak et al., 2011; Kellam et al., 2008;
Webster-Stratton et al., 2008; Zins et al., 2004).

Importantly, some studies also report positive effects of SEL programs on children’s
academic achievement (Durlak et al., 2011). For example, a large, cluster randomized
control trial of the Chicago School Readiness Project (CSRP)—an emotionally and
behaviorally focused classroom-based intervention designed to support low-income pre-
schoolers’ school readiness—revealed positive effects on children’s preacademic skills
prior to the start of kindergarten, as measured by vocabulary, letter naming, and math
skills (Raver et al., 2011). Similarly, an efficacy trial of the Incredible Years Program, a
comprehensive intervention designed to promote social competence and reduce

1In their meta-analysis of SEL program impacts (N¼ 213), Durlak and colleagues (2011) found that 114 (53%) were
primarily implemented by teachers, 44 (21%) were implemented by non-school personnel, and 55 (26%) were multi-
component. Effects on academic performance were largest and statistically significant in the studies where teachers
implemented the model directly (E.S. ¼ .34) followed by multicomponent interventions (E.S. ¼ .26). The effects of
interventions on academic performance implemented by non-school personnel were not statistically significant (E.S. ¼
.12). In the Taylor et al. (2017) meta-analysis examining long-term impacts of SEL programs, of the 82 studies reviewed,
32 (39%) examined programs implemented by teachers, 27 (33%) examined programs implemented by non-school
personnel, and 23 (28%) examined multi-component interventions. The authors did not find any evidence that long-
term program effects varied by intervention format.
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disruptive behavior, has demonstrated positive impacts on children’s early school readi-
ness skills (Webster-Stratton et al., 2008). As summarized in a meta-analysis by Yang
and colleagues (2019), the impacts of SEL have been particularly pronounced in studies
implemented in schools serving primarily low-income students.

Such findings have spurred the proliferation of SEL programs in schools across
the country. All fifty states have now integrated SEL into their educational standards
in some way (CASEL, 2019). Yet, despite this evidence, there are conflicting findings
demonstrating largely null effects of these models on students’ academic skills. For
example, a large-scale evaluation of seven social and character development, includ-
ing SEL programs, conducted by the Institute of Education Sciences found no direct
effects on third- to fifth-grade students’ social-emotional skills or academic achieve-
ment (Social & Character Development Research Consortium, 2010). Other research-
ers have also questioned the underlying premise that promoting children’s social and
emotional skills can improve their academic and behavioral outcomes (Zeidner et al.,
2002). For example, work by Duncan and colleagues (2007) examining observations
from multiple large-scale national datasets found no statistically significant associa-
tions between early social-emotional skills and math and reading skills in
third grade.

Long-Term Effects of SEL Programs on Academic Outcomes

Given this mixed evidence base, further research is needed to understand whether SEL
programs that demonstrate short-term impacts on children’s academic skills continue to
have such benefits in the long-term. Leveraging experimental data can help inform
whether exposure to early social-emotional supports is causally linked to children’s aca-
demic outcomes in the long-term. For example, after participating in SEL programs in
early elementary school, students then move through later grades in elementary and
middle school. This transition to early adolescence presents a new set of developmental
tasks, including changes in self-concept and identity along with increasing demands in
family, classroom, and peer contexts. Children with strong social-emotional skills may
be better suited to navigating this challenging transition, with its changes in instruction,
decreases in teacher support, and often increased exposure to negative peer behaviors
(Akos, 2005; Eccles, 2004; Rudolph et al., 2001; Simmons & Blyth, 1987; Steinberg,
2005). For example, life course/cascading theories of development (Masten & Cicchetti,
2010) theorize that psychological well-being is reciprocally and positively associated with
how well people meet the social demands encountered at each life stage (Ialongo et al.,
2006). Based in this theoretical framework, one would expect to see lasting impacts of
SEL programs on academic skills, assuming that there were short-term effects on social-
emotional, behavioral, and academic outcomes. However, few studies have tested this
theory empirically. Indeed, Taylor and colleagues (2017) conducted a meta-analysis
examining 82 studies of SEL programs implemented from kindergarten through high
school with follow-up periods ranging from 6months to 18 years. They found that 61%
of the studies had follow-up periods under one year.

This is a key limitation in extant work given theory suggesting that advanced aca-
demic skills are the outcomes that SEL programs are most likely to change in the long-
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term. For example, Bailey and colleagues (2017) have argued that in order to observe
lasting effects of an early childhood intervention on students’ skills, the outcomes that
are measured to assess impact must be “trifecta skills”—fundamental to children’s devel-
opment, malleable to an intervention like an SEL program, and not likely to develop in
the absence of the program. SEL programs do target a number of skills that are both
malleable and fundamental, including basic academic skills, self-concept, academic
motivation, emotional self-regulation, executive functioning, and social and relationship
skills (Greenberg & Abenavoli, 2017). Yet, Bailey and colleagues (2017) argue that both
theoretical and empirical research suggests that the majority of these competencies are
also likely to develop even in the absence of an intervention. They cite advanced math-
ematics skills (e.g., algebra, analysis), language/literacy and communication skills, and
academic motivation as potential targets of SEL programs that one could describe as
“trifecta skills.” When examining the long-term effects of SEL programs on students’
academic outcomes, it may be important to measure competencies that explicitly fit
within this “trifecta skills” designation.

Indeed, the meta-analysis conducted by Taylor et al. (2017) only identified eight
studies of SEL programs with follow-up periods longer than 6 months that also
examined impacts on academic performance, defined as grades or standardized test
scores. Across these studies, the average effect size on academic outcomes measured
in the long-term (average of 195 weeks, or 3.75 years) was .33 standard deviations
(95% CI [.17, .49]). The magnitude of this effect was about twice as large as the
effect sizes for the other outcomes the authors examined (e.g., SEL skills, attitudes,
positive social behaviors, conduct problems emotional distress). Even so, this sample
size is limited to eight studies, includes studies of interventions implemented in mid-
dle or high school, and aggregates studies across a large range of follow-up periods.
It is thus unclear whether and how the magnitude of program effects differ over
time as children move through later schooling. This is an important consideration
because as children transition from early childhood to middle childhood and then to
preadolescence, they face substantial changes in the social and academic demands of
their environments (Akos, 2005; Eccles, 2004; Rudolph et al., 2001; Simmons &
Blyth, 1987; Steinberg, 2005).

Even so, language and math skills assessed by standardized tests can serve as good
examples of “trifecta” skills, as described by Bailey and colleagues (2017). Both assess-
ments are fundamental, with prior work showing that third grade math and language
test scores are predictive of critical long-term outcomes, including high school comple-
tion and college enrollment (e.g., Hernandez, 2011). They are both also malleable, with
policy and intervention studies demonstrating causal evidence that standardized test
scores can be improved with targeted supports. Finally, and perhaps most difficult to
achieve, assessments in both domains may be less likely to develop in the absence of
intervention, meaning that control group students will not necessarily eventually develop
advanced language and math skills tested in third to sixth grade, regardless of whether
they participate in SEL intervention or not. In contrast, examples of outcomes that
would be likely to develop regardless of intervention would be more constrained compe-
tencies like letter and word knowledge and early numeracy skills (Bailey et al., 2017).
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Variation in Program Impacts by Academic Skills at School Entry

It is also critical to understand for whom SEL programs work best in the long-term.
Prior work examining whether SEL programs are more effective for some participants
than others has tended to consider demographic factors such as socioeconomic status,
age, and urbanicity as potential sources of variation (Durlak et al., 2011; Taylor et al.,
2017). Yet, on average, studies examining long-term impacts of SEL programs have
shown that the benefits of these interventions are similar across participants regardless
of racial and socioeconomic demographic characteristics (Taylor et al., 2017). When
considering heterogeneity in impacts of SEL programs, it may be more fruitful to con-
sider how effects differ for children who arrive at school with higher versus lower levels
of academic skills. Children who enter kindergarten with low academic skills are the stu-
dents at highest risk for low academic achievement throughout schooling (von Hippel
et al., 2018). The strongest predictor of future academic success is the level of academic
skills children have when they start kindergarten (Duncan et al., 2007). Interventions
that aim to support academic development are thus often explicitly targeted at these
lower-skilled students.

We can draw on work from prior social-emotional learning research—cutting
across targeted developmental stages—to consider theory suggesting variation in pro-
gram impacts. For example, the compensatory (McClelland et al., 2017) hypothesis
posits that children who enter school with the lowest levels of academic skills are
most likely to benefit from intervention because they have the most room for
improvement, relative to children with stronger skills and less room to grow. There
is some causal evidence from older samples of children to support this theory (e.g.,
Rimm-Kaufman et al., 2014). In an evaluation of Second Step, a school-randomized
universal SEL program implemented over two years in early elementary school, chil-
dren with initial deficits in skills for learning (e.g. listening, attention), problem solv-
ing, and emotion management evidenced the greatest gains from the program with
respect to those same skills (Low et al., 2019). In contrast, and aligned with the
accumulated advantages hypothesis, it may also be that children who begin school
with the highest levels of skills will benefit more from SEL programs because they
are better prepared to take advantage of the learning opportunities offered by these
interventions. Further examination of variation in SEL program impacts by skills at
school entry can more directly inform theory about who benefits most from early
SEL programs, and educational practice about how to explicitly target different
social-emotional supports as children begin elementary school.

INSIGHTS into Children’s Temperament

The current study aims to estimate long-term impacts of one particular SEL program—
INSIGHTS into Children’s Temperament (INSIGHTS)—a comprehensive intervention
with teacher, parent, and classroom programs. INSIGHTS is an SEL program that uses a
temperament framework as a lens through which to provide strategies to support child-
ren’s social-emotional skills and behaviors. Temperament is an individual’s consistent
reaction style of responding to people, events, and other environmental stimuli, particu-
larly those involving stress or change. Temperament is multidimensional, biologically
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based, but sensitive to environmental inputs, and relatively stable through childhood
(Rothbart & Bates, 2006). Key to temperament theory is the concept of goodness of fit,
or notion that it is important for a child’s temperament to be in consonance with the
demands, expectations, and opportunities of the child’s environment (Chess & Thomas,
1984). Although temperament itself should not be targeted by intervention, the environ-
ment can be modified to improve goodness of fit. Understanding key dimensions of
temperament serves as a tool to support teachers, parents, and students by recognizing
variation in how different types of students are likely to respond to various situations.
Temperament in this way supports SEL implementation in a way that is not “one size
fits all.”

Using this framework, trained INSIGHTS facilitators deliver the intervention to
parents and teachers with the goal of helping them to understand key dimensions of
a child’s temperament and respond with warmth and discipline strategies that sup-
port adaptive social-emotional and behavioral outcomes (McClowry, 2014). Trained
facilitators also work with elementary school students, delivering classroom curricula
designed to enhance empathy for individuals with different temperament styles and
to use problem-solving techniques when confronted with daily dilemmas. As further
described in Appendix A, the intervention theorizes that after participating in
INSIGHTS, the quality of the classroom context and the home environment will be
enhanced, in turn enhancing students’ behaviors, self-regulation, and academic skills.
Complementary work examining the short-term impacts of INSIGHTS has demon-
strated some empirical evidence for this theory of change.

There is also causal evidence that INSIGHTS improves low-income racial/ethnic
minority students’ academic skills in the short-term. Results from a cluster-randomized
control trial of INSIGHTS revealed positive impacts on students’ math and reading
achievement approximately 4months after the end of the intervention. The effect sizes
for math (ES ¼ .31) and reading ability (ES ¼ .55) were comparable to the effect sizes
found in meta-analytic findings reporting on short-term impacts (e.g. Taylor et al.,
2017). The current study builds on this earlier work, leveraging the existing experimen-
tal design from this randomized trial to estimate the impacts of INSIGHTS on children’s
English Language Arts (ELA) and math standardized test scores in third, fourth, fifth,
and sixth grade. In addition, the study examines variation in impacts of INSIGHTS by
children’s academic skills at kindergarten entry. Given the complexity of the INSIGHTS
program model and its focus on supporting a broad set of social-emotional skills, one
could theorize that the intervention stands to have particular benefits for children who
enter school with higher levels of skills and are well-prepared to take advantage of the
lessons from the intervention. Findings will inform whether an early SEL program can
have lasting effects on students’ academic skills, and build evidence about the students
who benefit most.

Method

Between 2008 and 2012, 22 elementary schools from three New York City school dis-
tricts located in one borough (out of 32 school districts total spread across five bor-
oughs) were randomly assigned to participate in the INSIGHTS intervention or to an
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attention-control condition. The three districts included in the current study were
selected because the student populations were primarily low-income and racial/ethnic
minority at the time of the study, and they were located in a section of the city that was
relatively accessible to the research team. Children began participating in the study
when they were in kindergarten (Study Year 1) and continued participating through the
end of their first grade year (Study Year 2). Each cohort entered the study over three
consecutive years (2008, 2009, and 2010) and participated in two years of data collection
(kindergarten classrooms participated in Year 1 and first grade classrooms participated
during Year 2). The current paper achieves the study aims by leveraging baseline and
administrative test score data for the students who consented to participate in the study
in the fall of kindergarten and first grade. This is the same group of students for whom
short-term impacts were reported in prior work.

Participants and Setting

Participants in this study include students (N¼ 353) who consented to enroll in the
randomized trial of INSIGHTS and have at least one valid administrative test score out-
come for third, fourth, fifth, or sixth grade. Students in the current study sample ranged
from four to seven years of age at baseline (M¼ 5.38, SD¼ 0.61). Half (50%) of the chil-
dren were male and 87% qualified for free or reduced lunch programs. Approximately
72% of children were Black, 19% were Hispanic non-Black, and the remaining children
were biracial. Approximately 28% of children’s parents did not finish high school; 26%
had a high school or GED diploma; 24% had attended some college; and 22% had com-
pleted college. Children enrolled in the study were similar in demographic characteris-
tics to the other students at the schools who were invited but did not consent to
participate in data collection activities.

The student participants in the current study are a subset of the 435 (N¼ 225
INSIGHTS; N¼ 210 control) students who enrolled in the trial at baseline and partici-
pated in the short-term efficacy trial. As illustrated in Table 1, the follow-up sample
includes 353 total students (N¼ 187 INSIGHTS, N¼ 166 control). The team accessed
administrative data on these students for the years they were enrolled in the study and
subsequent years through 2017. Data thus covered 2008—when the first cohort enrolled
in kindergarten—through the spring of 2017 when, assuming typical promotion from

Table 1. Examination of missing test score data by treatment status.
INSIGHTS Attention-control

Outcome Group attrition (%) N Group attrition (%) N Total sample Diff. attrition (%)

3rd grade ELA test score 17 187 21 166 353 �4
4th grade ELA test score 19 182 21 166 348 �2
5th grade ELA test score 20 180 23 161 341 �3
6th grade ELA test score 22 175 25 157 332 �3
3rd grade math test score 17 187 21 166 353 �4
4th grade math test score 19 182 21 166 348 �2
5th grade math test score 20 180 23 161 341 �3
6th grade math test score 22 175 25 157 332 �3
Total sample 17 187 21 166 353 �4
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grade to grade, the bulk of the first cohort was enrolled in eighth grade, the majority of
the second cohort was enrolled in seventh grade, and most of the third cohort was
enrolled in sixth grade.2 We matched the original study sample to students’ school
records in third, fourth, fifth, and sixth grade when we would have ELA and math test
scores for all three cohorts. A number of students in the original sample (N¼ 82; 19%
of the original sample) left the public school district by the third grade and thus attrited
from the study sample. Although students were nested in 22 schools at the end of the
intervention, follow-up data revealed that they were distributed across 48 schools by
third grade (range of 1�22 students per school in third grade), 54 schools by fourth
grade (range of 1�19 students per school in fourth grade) 61 schools by fifth grade
(range of 1�17 students per school in fifth grade), and 141 total schools in sixth grade
(range of 1�7 students per school in sixth grade) when the large majority of the sample
made a shift to a middle school.3 Overall attrition rates were similar for students origin-
ally enrolled in both treatment and control group schools. More specifically, of the stu-
dents enrolled in one of the 11 schools assigned to treatment, 17% (N¼ 38) attrited
from the study. Of the students originally enrolled in one of the 11 schools assigned to
the control group, 21% (N¼ 44) attrited from the study (see Table 1 for more detailed
attrition rates by outcome). There were no other differences between those who attrited
from the sample and those who did not.

Research Procedures

Selection and Randomization of Schools
Elementary schools serving low-income students in one geographic area of New
York City were targeted for the study. Recruitment began by contacting principals of
schools with more than 50% of students eligible for free or reduced-price lunch.
Twenty-three principals agreed to participate. One school withdrew during baseline
data collection after an administrative transition. A random numbers table was used
to assign schools to receive the INSIGHTS intervention or the attention-control con-
dition. All kindergarten and first grade teachers in participating schools were
eligible for the study. Ninety-eight percent of eligible teachers consented and
none withdrew.

Study Enrollment and Timeline
Students participated in intervention activities across two years—kindergarten (study
year 1) and first grade (study year 2). Students’ kindergarten teachers were invited to
participate in the study when they were enrolled in kindergarten (study year 1); first
grade teachers were invited to participate when students were enrolled in first grade

2Cohort 1 students enrolled in the study in kindergarten in the fall of 2008 and were enrolled in 3rd, 4th, 5th, and 6th
grades between 2011–2012 (3rd grade) and 2014–2015 (6th grade). Cohort 2 students enrolled in the study in
kindergarten in the fall of 2009 and were enrolled in 3rd, 4th, 5th, and 6th grades between 2012–2013 (3rd grade) and
2015–2016 (3rd grade). Cohort 3 students enrolled in the study in kindergarten in the fall of 2010 and were enrolled in
3rd, 4th, 5th, and 6th grades between 2013–2014 (3rd grade) and 2016–2017 (6th grade).
3This distribution may be unique to NYC where students have middle school choice and there is a public transportation
infrastructure to support students to attend middle schools across the full city.
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(study year 2). Children and classrooms were recruited for the study during the begin-
ning of kindergarten and baseline data were collected from students and classrooms in
the Fall of the kindergarten year. The INSIGHTS intervention was implemented for 10
weeks in the winter of the kindergarten year. Data were then collected from classrooms
and students in the spring of the kindergarten year. Following the summer, data were
collected from the same set of students enrolled in the study in the Fall of the first
grade year, as well as the new first grade classrooms participating in the second year of
the study. The intervention was implemented across 10 weeks in the late fall and early
winter of the first grade year. Follow-up data were then collected in the spring of first
grade from students and classrooms.

Students in INSIGHTS schools received the full intervention in both kindergarten and first
grade. Children had the opportunity to participate in 2 years of the study, but teachers only
participated in the year of the study when the children they were teaching were targeted.
None of the teachers in the study participated in more than one year of intervention. Parents
who enrolled their children in data collection activities participated in the intervention in
kindergarten only.

Data Collection

Pretreatment data were collected within each study year via direct child assessments by
trained data collectors. Teachers completed background questionnaires and parents
reported on demographics and child temperament. Administrative data on school demo-
graphic characteristics were publicly available. Teachers, intervention facilitators, and
fidelity coders completed intervention fidelity checklists to help understand the extent to
which students, teachers, and parents experienced the INSIGHTS program. The team
then obtained further data from the New York City Department of Education (NYC
DOE) through the Research Alliance for New York City Schools (RANYCS). The NYC
DOE collects and records administrative data on all students at the beginning (October)
and end (June) of each school year. The research team received administrative data
through the spring of 2017 for all students who were enrolled in kindergarten in one of
the schools participating in the study. The team then used ID numbers, names, and
birthdates to match the administrative data to the study sample in order to have access
to information on students’ school records through the spring of 2017. As noted above,
this article explicitly focuses on outcomes through sixth grade, when the large majority
of students made a critical transition to middle school.

INSIGHTS and Attention-Control Procedures

During the 2 years of study participation, schools assigned to INSIGHTS received paral-
lel sessions for teachers, parents, and children within their classroom. Parent and
teacher sessions were held at each school in ten, two-hour meetings, with makeup ses-
sions offered as needed. Teacher sessions were held during the school day or after
school, and parent sessions were also offered both during and after school. Parents
received $20 for each session attended and teachers received professional development
credit and $40 for classroom resources. All parent and teacher sessions occurred in
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groups with facilitators at the school. Make-up sessions were available to parents and
teachers who missed sessions but were used minimally.

In the INSIGHTS parent and teacher program sessions, caregivers learn to recognize
a child’s temperament based on four empirically derived temperament typologies
(McClowry, 2002): Hilary the Hard Worker who is industrious; Gregory the Grumpy
who is high maintenance; Fredrico the Friendly who is social and eager to try; and
Coretta the Cautious who is shy. Even so, because approximately 50% of children are
not represented by one of the temperament profiles (McClowry, 2002), parents and
teachers also learn the dimensions of temperament and how to understand children
uniquely with that information. Parents and teachers are then encouraged to reframe
their perceptions more positively and to select strategies that match a child’s particular
temperament. For example, parents and teachers are taught to recognize a shy tempera-
ment (e.g., the child has a tendency to withdraw) and encouraged to appreciate that shy
children are often astute observers who are sensitive and cautious when
encountering new situations or meeting people. Teachers and parents also learn to use a
scaffold-and-stretch approach when children encounter challenging situations for their
temperament. For example, when assigning a classroom activity that is challenging to a
shy child, such as participating in a school assembly, teachers are encouraged to assess
the student’s distress level. If the child is likely to be unduly distressed, the teacher can
make the activity more manageable by first arranging a practice session with a friend
and then with a small group of classmates before a whole-class rehearsal is set to take
place (McClowry, 2014).

Acknowledging the child’s efforts in each progressively challenging step is another part
of this responsive strategy. In INSIGHTS classroom sessions, activities focus on empathy
and problem-solving skills. The students are introduced to puppets exemplifying the same
four temperament typologies. The children are encouraged to understand the puppets’
respective strengths and challenges. For example, the Coretta the Cautious puppet thinks
carefully before she acts but warms up when provided more time. The children also use
the puppets to resolve videotaped dilemmas and those they encounter in their own lives.
In a dilemma involving the Coretta the Cautious puppet, the children and the puppets
encourage her to be assertive when she hesitates to ask her teacher for help.

To maintain model fidelity, facilitators followed scripts, used material checklists, and
documented sessions. Deviations or clinical concerns were discussed weekly in supervi-
sion with the program developer. Supervision focused on challenges related to conduct-
ing sessions, implementation logistics, and participant concerns. All teacher and parent
sessions were videotaped and reviewed for coverage of content and effectiveness of
facilitation (Hulleman & Cordray, 2009). Videotapes demonstrated that 94% of the cur-
riculum was adequately covered in the teacher sessions and 92% of the curriculum was
covered for the parent sessions.

Intervention Dosage

The average number of teacher sessions attended was 9.44 (SD ¼ .91). The average
number of classroom sessions attended by consented children was 8.30 (SD¼ 2.25). The
average number of parent sessions attended by parents of participating children was
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5.93 (SD ¼ 4.15). Twenty-five percent of parents were present for all sessions and
30.3% were present for eight or nine sessions.

Attention-Control

Schools not assigned to INSIGHTS participated in a 10-week, supplemental reading pro-
gram after school hours. Teachers and parents attended two 2-h workshops in which
reading coaches provided reading materials and presented strategies to enhance early lit-
eracy. Parents received $20 and teachers received professional development credit and
$40 for classroom resources for each workshop. We retain the terminology “attention-
control” throughout the paper in order to align this study with prior work evaluating
the INSIGHTS intervention.

Measures

ELA and Math Test Scores
As noted above, we accessed students’ scores on the state English Language Arts (ELA)
and math standardized test scores through administrative records. We used z-scoring to
standardize ELA and math scores within grade, subject, and testing year. This scoring
approach was necessary because the state test changed across years and cohorts and we
needed to make the test score interpretation similar across cohorts and years. As such, a
score of 0 represents the mean value on the test, relative to all students in the district.
As discussed below, we performed sensitivity analyses to determine how robust our
results were to the exclusion of students who had been retained in grade at some point.
This was necessary because there were concerns in the data about whether retained stu-
dents’ test scores were accurately linked to the test year. We used the full test score
measure, rather than the categorical measure assessing each student’s level of proficiency
on the assessment, to both align with prior work using these test score measures as out-
comes in intervention and policy studies (e.g., Legewie et al., 2019; Martorell &
Mariano, 2018) and because the continuous score yielded greater statistical power to
detect intervention impacts.

Baseline Academic Skills
We used baseline scores on the Woodcock Johnson III Letter-Word ID (LWID) and
Applied Problems (AP) subtests (Woodcock et al., 2001) to create a composite of stu-
dents’ academic skills at study enrollment. The Letter-Word ID subtest assesses letter
naming and word decoding skills by asking children to identify a series of letters and
words. Possible scores range from 0 to 76. The Applied Problems subtest assesses simple
counting skills and the ability to analyze and solve mathematical word problems.
Possible scores range from 0 to 64. The WJ-III typically correlates with measures of cog-
nitive ability (rs ¼ .66–.73 with the Wechsler Preschool and Primary Scale of
Intelligence—Revised; Weschler, 1989). The reliabilities for the subtests are .88 for
LWID and .84 for AP.

We created the composite score by calculating the average of the Letter Word ID and
Applied Problems scores for each student. There were four reasons why we decided to
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create a composite of baseline academic skills rather than examine baseline literacy and
math skills as separate moderators. First, given the number of outcomes we aimed to
examine in 3rd, 4th, 5th, and 6th grade, we were wary about then also doubling the
number of moderation analyses. Using a composite measure allowed us to examine vari-
ation in outcomes by baseline academic skills in the most parsimonious possible way.
Second, we did not have a particular theory as to why we would expect to see variation
in impacts for baseline literacy versus math skills specifically and thus chose to consider
a more holistic assessment of academic skills at school entry across both literacy and
math domains. Third, our baseline measures of math and literacy skills were correlated
at r ¼ .68 suggesting that there was sufficient overlap between them to warrant creation
of a composite. And finally, prior work (O’Connor & McCartney, 2007) has used a
similar approach for creating this composite, setting a helpful precedent for its utility in
demarcating academic skills in early schooling.

Baseline Disruptive Behaviors
The teacher-reported Sutter-Eyberg Student Behavior Inventory (SESBI) was used to
measure children’s behavior problems (Eyberg & Pincus, 1999), and is included as a pre-
treatment covariate in analytic models. The SESBI contains 36 items that measure disrup-
tive or conduct problem behaviors. Using a 7-point Likert scale, teachers reported on the
frequency with which each student engaged in a series of problem behaviors on a 7-point
scale, ranging from 1 (never) to 7 (always). The overall average of the frequency of prob-
lem behaviors was taken to calculate the average score for each student. The SESBI has
demonstrated high internal consistency, as well as high test-retest reliability and conver-
gent and discriminant validity (Eyberg & Pincus, 1999; a ¼ .96 in current study).

Demographic Characteristics
At public school enrollment, parents and guardians reported on their children’s demo-
graphic characteristics—race, ethnicity, gender, eligibility for free or reduced price lunch,
birthdate, and whether their child spoke a language other than English. Given the distri-
bution of these variables across the sample, we coded race as Black ¼ 1, Other race ¼
0; ethnicity as Hispanic ¼ 1, not Hispanic ¼ 0; language status as Dual Language
Learner ¼ 1 and 0 otherwise; and gender as female ¼ 1 and 0 otherwise. Child age on
September 1st of the kindergarten year was calculated using the birthdate and included
as a covariate in analytic models. Administrative data were used to determine whether
children had attended public PreK (coded as attended PreK ¼ 1 and 0 otherwise).
Parents also reported on their own education level when they enrolled their child in the
study. We used this information to create four parental education groups—less than HS
diploma, HS diploma/GED, 2 year college degree, and BA or greater. Analyses include
the first three groups as covariates with BA or greater as the reference group. Taken
together, these demographic characteristics are used as covariates in predictive models.

School-Level Characteristics
We included a set of covariates at the baseline school-level as well in our predictive models
that match the set of school-level covariates we used in our short-term follow-up study.
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We used publicly available administrative data to capture the school size (number of stu-
dents enrolled in the year prior to the intervention implementation), school attendance
rate, the percent of students in the school who were proficient on the state ELA test in the
prior year, and the percent of students in the school proficient on the state math test in
the prior year. We further adjusted for study cohort at the school-level including dummy
variables for Cohort 2 and Cohort 3, with Cohort 1 as the reference group. This approach
mirrored the modeling we used to account for cohort in the earlier short-term impact
study. We used additional school-level demographic characteristics to examine baseline
equivalence at the school-level. These were school-level versions of the student-level demo-
graphic characteristics (percent female, percent Black, percent Hispanic, percent eligible for
free/reduced price lunch, percent immigrant, percent DLL, and percent who attended a
district PreK program).

Analytic Approach

Missing data analysis
As noted above, the total analytic sample size for this study is N¼ 353 students,
with 82 students attriting from the sample since baseline. Of the total number of
students, 332 (76% of the baseline sample) remained in the sample through the end
of the sixth grade, 341 (78% of the baseline sample) through fifth grade, 348 (80%
of the baseline sample) through fourth grade, and 353 through third grade (81% of
the baseline sample). Follow-up analyses revealed that students in the treatment and
attention-control group attrited at similar rates (across the 353 sample size, 21% of
the baseline attention-control group attrited and 17% of the treatment group attr-
ited). In Table 2 we further illustrate how the baseline characteristics are similar
across the non-attrited students in the treatment and attention-control groups.
According to the standards from the What Works Clearinghouse (WWC) (2017),
this study constitutes a low-attrition RCT, meaning that, given the study sample size,
the overall attrition and differential attrition indicate a tolerable level of bias for the
estimated intervention effect.

Overall, there was a relatively low amount of missing data across study variables. All
covariates had less than 9% missing and 17% of the sample was missing some covariate
data. Using the assumption that data were Missing at Random (MAR), the team used a
multiple data imputation method in STATA MICE and imputed 100 datasets in order
to generate complete data on all covariates, which had minimal levels of missingness
(Graham et al., 2007). We did not impute outcome data. We present the results from
models using multiple imputation in the main analysis but also did consider how results
varied using a list wise deletion approach. As described further below, results were
robust across models (see further details in Appendix B).

Impact Analysis
Because school was the original unit of random assignment and most students stayed in
the same elementary school that they enrolled in during kindergarten, we expected that
student outcomes would not be independent at the third, fourth, and fifth grade follow-
ups. However, we did observe wider distribution of the sample across 141 middle
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schools following the transition to sixth grade. In order to determine the most appropri-
ate fit to the data, we considered a number of different models and compared their log
likelihoods and fit statistics (AIC and BIC). This approach for model selection has been
recommended by Scott et al. (2013). For both ELA and math test scores in third grade,
we first ran unconditional OLS regression models with clustered standard errors for

Table 2. Baseline descriptive statistics for INSIGHTS and attention-control groups.
Attention-control INSIGHTS

Characteristic Mean SD Mean SD Std. diff Sig. diff.

School-level 0.88 – 0.86 – 0.02
Annual attendance rate 0.51 – 0.49 – 0.02
Female (%) 0.76 – 0.79 – �0.03
Black (%) 0.39 – 0.43 – �0.04
Hispanic (%) 0.11 – 0.09 – 0.02
White (%) 0.13 – 0.12 – 0.01
Other race (%) 0.72 – 0.75 – �0.03
Eligible for free or reduced price lunch (%) 0.08 – 0.06 – 0.02
Dual Language Learner (%) 0.06 – 0.05 – 0.01
From recent immigrant family (%) 0.59 – 0.62 – �0.03
Attended public PreK (%) 0.53 – 0.49 – 0.04
% students scoring average on ELA state test 0.63 – 0.61 – 0.02
% students scoring average on math state test 505.07 190.09 493.21 138.62 0.06
Number of students in school

Sample size 11 11
Student characteristics for original study sample
Baseline age 5.37 0.72 5.41 0.66 �0.06
Female (%) 0.48 – 0.48 – 0.00
Black (%) 0.73 – 0.77 – �0.04
Hispanic (%) 0.35 – 0.38 – �0.03
Eligible for free or reduced price lunch (%) 0.72 – 0.75 – �0.03
Dual Language Learner (%) 0.09 – 0.11 – �0.02
From recent immigrant family (%) 0.04 – 0.06 – �0.02
Attended public PreK (%) 0.62 – 0.66 – �0.04
Baseline academic skills composite 33.14 10.98 32.81 11.14 0.03
Disruptive behaviors at baseline 2.25 1.19 2.28 1.24 �0.03

Sample size 225 210
Student characteristics for non-attrited sample
Baseline age 5.56 0.36 5.61 0.31 �0.14
Female (%) 0.48 – 0.46 – 0.02
Black (%) 0.76 – 0.81 – �0.05
Hispanic (%) 0.14 – 0.16 – �0.02
Eligible for free or reduced price lunch (%) 0.96 – 0.95 – 0.01
Dual Language Learner (%) 0.07 – 0.03 – 0.04
Attended public PreK (%) 0.72 – 0.73 – �0.01
Baseline academic skills composite 32.86 11.12 32.17 11.09 0.06
Disruptive behaviors at baseline 2.25 1.03 2.37 1.18 �0.12 �

Outcomes for non-attrited samplea

3rd grade ELA test score (z scored) �0.03 0.85 �0.08 0.96 0.05
4th grade ELA test score (z scored) �0.11 1.09 �0.17 0.95 0.06
5th grade ELA test score (z scored) �0.28 0.98 �0.24 0.91 �0.04
6th grade ELA test score (z scored) �0.29 1.01 �0.26 0.97 �0.03
3rd grade math test score (z scored) �0.15 0.99 �0.11 0.89 �0.04
4th grade math test score (z scored) �0.34 0.90 �0.29 0.84 �0.06
5th grade math test score (z scored) �0.34 0.91 �0.31 0.99 �0.03
6th grade math test score (z scored) �0.34 0.91 �0.31 0.99 �0.03

Sample size 187 166

Note. aAs noted in the text, we use z scores from the school district to assess children’s test scores.
A score of “0” represents the average student score across the entire city in the year the student took the test.
A positive score indicates that the student scores above the city average, while a negative score indicates that a student
scored below the city average.���p < .01; ��p < .05; �p < .10.
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baseline school. Then, we compared that model fit to a multi-level model (Fitzmaurice
et al., 2004) that included random effects for the school that participated in the original
trial. After comparing the log likelihoods of the models and the AIC/BIC statistics
across these specifications, we found that the multi-level model was a better fit to the
data for both outcomes. We then considered a number of covariance structures, includ-
ing the unstructured, independent, exchangeable, and identity structures. Results were
almost identical across approaches so we retained the unstructured covariance structure
for our main set of analyses. We aimed to keep the analytic approach consistent with
prior work examining short-term impacts and thus chose not to center the Level 1 cova-
riates, which Enders and Tofighi (2007) argues is the level at which centering can influ-
ence estimation in a two-level model. Because our main variable of interest was
assignment to INSIGHTS, which was measured at Level 2, the analysis did not focus
explicitly on the Level 1 covariates taken on their own. The base model examining aver-
age treatment effects is illustrated in Equation (1).

TESTSCOREij ¼ b1 þ b2INSIGHTSj þ dij þ aj þ fj þ eij (1)

In this equation, TESTSCOREij refers to the test score outcome of interest for student i in
school j, b1 is the intercept, b2 is the treatment impact for students who participated in the
study in school j, dij is a vector of student-level covariates, aj is a vector of school-level
covariates, fj is a random intercept for school, and eij captures unexplained residual
error. After estimating the main effects of INSIGHTS on the study outcomes, we then con-
sidered how impacts varied by baseline academic skills by creating cross-level interactions
between assignment to INSIGHTS and the composite variable representing baseline aca-
demic skills included in the vector of covariates. Equation (2) illustrates the test of cross-level
interactions.

TESTSCOREij ¼ b1 þ b2INSIGHTSj þ b3BaselineRiskij þ b4BaselineRiskij XINSIGHTSj

þ dij þ aj þ fj þ eij

(2)

All findings are reported as unstandardized coefficients predicting the z scored out-
come. For statistically significant effects we then calculated effect sizes by dividing the
coefficient of interest by the standard deviation of the outcome.

We considered four sets of robustness checks. First (discussed in Appendix B), we
examined whether and how effects differed when we used multiple imputation to handle
missing covariate data as compared to a listwise deletion approach. Second, given the
relatively small number of schools in the study and potential for imbalance in findings,
we tested models using OLS regression with clustered standard errors for study school
(discussed in Appendix C). Third, we removed any students who had been retained in
grade from the impact analysis to determine whether our results were at all affected by
the test scores applied to retained students. This was a necessary check because in
our data cleaning work we realized that it was sometimes impossible to ensure that
students were assigned to the correct test grade if they had been retained (see full dis-
cussion in Appendix D). Finally, we included IEP status in kindergarten (which was
measured post random assignment) as a covariate to determine whether impacts were
consistent after considering receipt of special education services (see Appendix E).
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As discussed further in the Appendices, we found that our impact findings were robust
across these checks.

Results

Checking for Baseline Equivalence

We compared characteristics of study students and schools randomly assigned to the
INSIGHTS and attention-control conditions to assess baseline equivalence. Although our
prior work conducting the short-term impact analysis of INSIGHTS had demonstrated
evidence for baseline equivalence, it was important to continue to assess equivalence for
the longer-term follow-up sample given the sample attrition described above. A sum-
mary of our baseline equivalence checks is included in Table 2. We found that although
the attention-control group appeared to be less disadvantaged than the treatment group
on some measures, these differences were not statistically significant at p < .05.
Moreover, consistent with the findings from the original short-term impact RCT, we
did not find any statistically significant differences in the school-level characteristics
between the INSIGHTS and attention-control groups.

Descriptive Statistics for Outcome Variables

Descriptive statistics (Mean, SD) on the standardized test scores for the overall sample
are reported in Table 2. Independent samples t-tests revealed similar levels of ELA and
math test scores across the INSIGHTS and attention-control groups in third, fourth,
fifth, and sixth grade.

Impacts of INSIGHTS on ELA and Math Standardized Test Scores

Analyses examining impacts on outcomes are presented in Table 3 (ELA) and Table 4
(math). Our adjusted models revealed that students assigned to INSIGHTS schools had
higher ELA standardized test scores than students assigned to attention-control schools
in third (c ¼ .27, SE ¼ .11, p ¼ .03) and fourth grade (c ¼ .23, SE ¼ .12, p ¼ .04).
However, there were no statistically significant differences between the groups on ELA
test scores in fifth (c ¼ �.06, SE ¼ .18, p ¼ .43) and sixth grade (c ¼ �.05, SE ¼ .14,
p ¼ .38). The treatment impact in third grade translates into .28 SD units, while the
impact in fourth grade can also be expressed as .24 SD units—small to moderate effect
sizes that align with the magnitude of effects found in other long-term studies of SEL
programs (Taylor et al., 2017). There were no statistically significant impacts of
INSIGHTS on math test scores in any of the tested grades (Table 4).

Variation in Impacts of INSIGHTS by Baseline Academic Skills

Further probing of these results revealed that the impact of INSIGHTS on ELA test
scores in third grade did not vary by baseline academic skills (c ¼ .004, SE ¼ .11, p ¼
.86). However, we did find that the interactions between baseline academic skills and
ELA scores in fourth (c ¼ .026, SE ¼ .009, p ¼ .03), fifth (c ¼ .022, SE ¼ .01, p ¼ .04),
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Table 4. Impacts of INSIGHTS on math achievement in third, fourth, fifth, and sixth grade.
3rd grade 4th grade 5th grade 6th grade

Fixed effects c SE c SE c SE c SE

Intercept �0.08 1.09 �1.71� 0.97 �0.71 1.03 �0.86 1.43
Student-level demographic characteristics
Child eligible for free lunch �0.21 0.18 �0.23 0.17 �0.19 0.18 0.17 0.12
Child Black �0.07 0.26 0.18 0.23 0.12 0.26 0.19 0.22
Child Hispanic �0.19 0.28 0.18 0.26 0.05 0.29 0.04 0.31
Dual Language Learner 0.69�� 0.27 0.38 0.28 0.71��� 0.32 0.68�� 0.29
Child female �0.06 0.11 �0.02 0.09 0.06 0.11 0.06 0.11
Child age at baseline �0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Parent education less than high school grad. 0.17 0.18 �0.11 0.18 �0.08 0.14 �0.09 0.09
Parent education high school grad. 0.05 0.11 0.08 0.27 �0.09 0.13 0.08 0.11
Parent education 2 year degree 0.04 0.31 0.12 0.38 �0.13 0.18 0.05 0.12
Attended public PreK �0.04 0.13 �0.01 0.01 0.26�� 0.12 0.18� 0.09

School-level characteristics
Cohort 2 0.11 0.08 0.12 0.14 0.12 0.15 0.12 0.16
Cohort 3 0.11�� 0.04 0.12�� 0.05 0.13�� 0.06 0.11�� 0.05
School size 0.02�� 0.01 0.02�� 0.01 0.02� 0.01 0.01 0.01
School % competent ELA test 0.17�� 0.08 0.16�� 0.04 0.15�� 0.05 0.11� 0.06
School % competent math test 0.11 0.08 0.12� 0.07 0.12 0.08 0.13 0.09
School average attendance 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Baseline covariates from original RCT
Disruptive behaviors at baseline �0.09 0.07 �0.09 0.07 �0.13� 0.07 �0.11� 0.06
Assessed academic skills at baseline 0.05��� 0.01 0.06��� 0.01 0.06��� 0.01 0.04��� 0.01
Assignment to INSIGHTS 0.14 0.12 �0.03 0.11 �0.11 0.11 �0.09 0.12

Random effects
Between-school variance 0.08�� 0.03 0.07�� 0.02 0.07�� 0.02 0.06� 0.03
Residual variance 0.54��� 0.06 0.46��� 0.04 0.51��� 0.05 0.49��� 0.04
Log likelihood �211.73 �242.32 �226.23 �229.43
N 353 348 341 332

���p < .01; ��p < .05; �p < .10.

Table 3. Impacts of INSIGHTS on reading achievement in third, fourth, fifth grade, and sixth grade.
3rd grade 4th grade 5th grade 6th grade

Fixed effects c SE c SE c SE c SE

Intercept �0.42 1.05 �1.09 1.05 �1.21 1.06 �1.28 1.12
Student-level demographic characteristics
Child eligible for free lunch �0.72��� 0.17 �0.63��� 0.18 �0.63��� 0.19 �0.59��� 0.21
Child Black 0.02 0.25 0.06 0.25 0.33 0.27 0.38 0.22
Child Hispanic 0.05 0.27 0.11 0.28 0.35 0.31 0.41 0.38
Dual Language Learner 0.28 0.26 0.25 0.29 �0.03 0.33 �0.06 0.29
Child female 0.28��� 0.17 0.25�� 0.11 0.24�� 0.11 0.21�� 0.09
Child age at baseline �0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Parent education less than high school grad. �0.21 0.15 �0.35��� 0.12 �0.13 0.14 �0.11 0.09
Parent education high school grad. 0.02 0.14 �0.11 0.11 0.11 0.13 0.09 0.11
Parent education 2 year degree �0.11 0.11 �0.12 0.07 �0.12 0.09 �0.17 0.12
Attended public PreK 0.11 0.12 0.21� 0.12 0.03 0.12 0.08 0.05

School-level characteristics
Cohort 2 0.09 0.06 0.11 0.08 0.13 0.08 0.08 0.08
Cohort 3 0.14�� 0.05 0.12�� 0.04 0.11�� 0.05 0.09 0.05
School size 0.03�� 0.01 0.03�� 0.01 0.02� 0.01 0.01 0.01
School % competent ELA test 0.22�� 0.07 0.25�� 0.08 0.19�� 0.08 0.11� 0.06
School % competent math test 0.15� 0.08 0.14� 0.07 0.14 0.08 0.12 0.09
School average attendance 0.02�� 0.01 0.02�� 0.01 0.01 0.01 0.01 0.01

Baseline covariates from original RCT
Disruptive behaviors at baseline �0.01 0.07 �0.11 0.08 �0.05 0.08 �0.03 0.05
Assessed academic skills at baseline 0.04��� 0.01 0.04��� 0.01 0.03��� 0.01 0.04��� 0.01
Assignment to INSIGHTS 0.27�� 0.11 0.23�� 0.12 �0.06 0.18 �0.05 0.14

Random effects
Between-school variance 0.02� 0.01 0.02� 0.01 0.03 0.03 0.04 0.03
Residual variance 0.51��� 0.05 0.56��� 0.05 0.52��� 0.06 0.51��� 0.05
Log likelihood �211.73 �242.32 �226.23 �222.54
N 353 348 341 332

���p < .01; ��p < .05; �p < .10.
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and sixth grade (c ¼ .025, SE ¼ .012, p ¼ .04) were statistically significant. As illus-
trated in Figure 1, findings revealed that students in schools assigned to INSIGHTS who
had higher levels of baseline academic skills (defined as scoring more than one SD
above the mean on the baseline composite) performed better than similarly skilled
attention-control groups students on ELA tests in fourth, fifth, and sixth grade. There
were no treatment differences in ELA test scores at any follow-up time point for stu-
dents in the low baseline academic skill group (defined as scoring one SD below the
mean on the baseline composite). The interaction between baseline academic skills and
assignment to INSIGHTS was not statistically significant in any of the models predicting
math test scores.

Robustness Checks

We found that results were robust across approaches for handling missing data
(Appendix B), different modeling specifications (Appendix C), removing students who
were retained in grade from analyses (Appendix D), and including IEP status as a cova-
riate in impact models (Appendix E). Results from the robustness checks are discussed
in more detail in Appendices.
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Figure 1. Variation in impacts of INSIGHTS in third through sixth grade, by baseline academic skills.
Note. ���p < .01, ��p < .05, �p < .10. Figure demonstrates that the following group-based differen-
ces in predicted ELA test scores are statistically significant at the .05 level: (1) the difference between
the INSIGHTS high baseline skills group and the attention-control high baseline skills group in 3rd
grade; (2) the difference between the INSIGHTS low baseline skills group and the attention-control low
baseline skills group in 3rd grade; (3) the difference between the INSIGHTS high baseline skills group
and the attention-control high baseline skills group in 4th grade; (4) the difference between the
INSIGHTS high baseline skills group and the attention-control high baseline skills group in 5th grade;
and (5) the difference between the INSIGHTS high baseline skills group and the attention-control high
baseline skills group in 6th grade. The prototypical high baseline skills group scored 1 SD more than
the mean on the baseline composite while the prototypical low baseline skills group scored 1 SD less
than the mean on the baseline composite.
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Discussion

This study aimed to add to the literature on social-emotional learning by conducting
experimental research examining the long-term impacts of one SEL program–
INSIGHTS into Children’s Temperament—implemented at the transition to elementary
school on students’ standardized ELA and math test scores in third through sixth
grades. Results from analyses examining the full sample of students revealed that
INSIGHTS had lasting impacts on children’s ELA test scores in third and fourth grades.
There were no impacts on math test scores or ELA test scores in fifth and sixth grade.
To our knowledge, this is one of the few examples of a study that has found lasting
impacts of an SEL program implemented in early schooling on academic skills assessed
with standardized tests three years following the end of the intervention. The effect sizes
for the statistically significant impacts on ELA test scores are aligned with the average
magnitude of effects that Taylor and colleagues (2017) found in their meta-analysis
summarizing results across eight studies estimating long-term effects of SEL programs
on academic performance (measured with grades or test scores). Impacts can be consid-
ered substantial when benchmarked against normative trajectories in academic skills,
with effect sizes in both third and fourth grade translating into about 4 months of lan-
guage/literacy development (Lipsey et al., 2012). Additionally, it is important to remem-
ber that in this study, the effects of INSIGHTS were compared to an attention-control
condition where students, parents, and teachers were exposed to an after-school reading
program. Results suggest that the benefits students accrue from exposure to SEL sup-
ports may have a more lasting effect that non-intensive activities focused on aca-
demic content.

Yet, although we observed some lasting impacts of INSIGHTS on students’ test scores,
a key finding from this work was that effects were not sustained during children’s final
year of elementary school and, importantly, during the shift to middle school. During
this time period students were transitioning to early adolescence, a unique and challeng-
ing phase of development where peer relationships become increasingly salient and chil-
dren experience downward shifts in self-esteem, efficacy, and engagement (Mikami
et al., 2017; Wang et al., 2018). The skills that children learned and developed after par-
ticipating in INSIGHTS in kindergarten and first grade may have enhanced their behav-
ioral regulation and academic engagement in middle childhood, thus supporting their
academic skills and performance on ELA standardized tests during these grades.
However, it may be that the intervention was insufficient or inappropriate for helping
students develop the more demanding set of social-emotional skills needed to success-
fully navigate the transition to adolescence (Chung & McBride, 2015; Yang et al., 2018),
thus resulting in largely null impacts by fifth grade. This is a somewhat different pattern
of findings than other evaluations have detected (Taylor et al., 2017). For example, a
long-term evaluation of the Chicago School Readiness Project—an intensive intervention
to support students’ behavioral regulation in PreK—demonstrated lasting effects on stu-
dents’ self-reported grades 10–11 years following program completion (Watts et al.,
2018). Importantly, this study relied on self-reported grades as an outcome and consid-
ered a longer-term follow-up period than the current study which could help explain
differences in the findings. It may be that although we conceptualized our outcomes in
this study as meeting Bailey and colleagues’ (2017) definition of “trifecta skills,” the
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competencies assessed were likely to develop for students regardless of exposure to
intervention or not. We unfortunately lack item-level information on the outcomes
so cannot fully examine the face validity of the outcomes to better explore this
possibility.

Moreover, we observed a different pattern of results depending on the outcome
domain of interest—language or math. After having detected short-term impacts of
INSIGHTS on both math and language through the end of first grade, the current study
showed that only the effects on language were sustained two and three years later. We
may have observed impacts on math skills in kindergarten and first grade because the
INSIGHTS intervention immediately supported students to develop the self-regulatory
skills they needed to engage in cognitively demanding daily math activities in the early
elementary classroom (Blair et al., 2015). However, INSIGHTS did not provide any dir-
ect math instruction nor did teachers integrate INSIGHTS discussions of daily dilemmas
into math learning. As such, when the INSIGHTS supports did not continue into the
later elementary school grades, children lacked consistent exposure to the sustaining
environment necessary to reinforcing and building on the key self-regulatory skills that
supported their math skills (Bailey et al., 2017). In contrast, we may have observed early
impacts on language and literacy because INSIGHTS helped students develop attentional
and behavioral skills that allowed them to better engage in daily classroom activities spe-
cifically used in early elementary school (e.g., call and response, shared reading), con-
tinuing through third and fourth grade. Moreover, many teachers embedded INSIGHTS
content into everyday language and literacy instruction and students had opportunities
to practice these skills in those learning contexts. As such, they may have continued to
benefit from intervention through fourth grade because they continued to have ample
opportunities to practice these skills in similar settings. As instruction became focused
on more complex skills (e.g., reading comprehension) in fifth and into sixth grade (Li
et al., 2016), further intervention would be needed to continue to sustain these impacts.

Related, recent work by Eisenberg et al. (2018) has argued that the relationship between
temperament and academic achievement over time is influenced by multiple mediating vari-
ables such as liking school or the quality of relationships with teachers and peers, especially
for children who are high in negative reactivity. Although INSIGHTS supported academic
achievement in the short term for such students, there was no continuing intervention across
time to enhance these mediators. Thus, in line with the “sustaining environments” theory
discussed by Bailey and colleagues (2017), an SEL program like this using a temperament
framework may not be able to show longer-term impacts without continued supports across
time. This finding suggests that future work may consider the need for a school-wide inter-
vention that cuts across the elementary (and perhaps) middle school grades.

At the same time, an important contribution of the current study is that we did find
empirical support for the accumulated advantages hypothesis, in that the impacts of
INSIGHTS on ELA test scores were sustained through sixth grade for the students who
entered kindergarten with higher levels of academic skills. This finding aligns with
recent meta-analytic work by Simonsmeier and colleagues (2018) showing that across
different types of early interventions, less cognitively demanding interventions showed
bigger effects for students with lower baseline skills, and more cognitively demanding
interventions demonstrated larger benefits for students with higher baseline skills.
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Universal SEL programs, although designed to enhance the social-emotional skills of all
students in a given context, may introduce some cognitively demanding content to
young children (Greenberg & Abenavoli, 2017). For example, in the INSIGHTS pro-
gram, children ages five and six years old learn to identify daily dilemmas and then pro-
cess the various emotions they feel in these contexts, aligned with their particular
temperament profile. They then receive supports for how to problem-solve when faced
with these dilemmas, recognizing the role that their emotions and temperament play in
that process. SEL programs like INSIGHTS are not teaching basic skills like letter and
number knowledge, and are instead promoting a range of social-emotional competencies
that may require higher-order thinking to build and develop (Paris, 2005; Snow &
Matthews, 2016). It may be that the children who are most likely to benefit from these
interventions in the longer-term—particularly for standardized test outcomes—are those
who begin schooling with the strongest cognitive foundation for learning and immedi-
ately benefit from the content.

Strengths, Limitations, and Directions for Future Research

This study has a number of strengths, most notably the experimental design, the ability
to access administrative data on students’ standardized test scores rather than relying on
self- or teacher-reports of academic ability, an explicit focus on low-income students at
heightened risk for poorer academic outcomes in the short- and long-term, minimal dif-
ferential attrition between treatment and control group members, and a focus on lon-
ger-term outcomes measured up to five years after the end of the intervention. Even
given these strengths, however, there are key limitations. First, we are limited by the
baseline data in the number of covariates that we are able to use to assess baseline
equivalence. Second, although the study explicitly focuses on a low-income sample of
students, the demographics of the study sample do not mirror New York City, thus lim-
iting the external validity of the study findings. In addition, we had limited observable
data on the students who did not consent to participate in the study. As such, it is pos-
sible that the study results were not generalizable to the broader population of students
at the participating schools. Third, although we did have administrative data on stu-
dents’ attendance rates during the academic year, we lacked daily information on
attendance. As such, we were unable to determine whether students were in school on
the days when the intervention took place, which would yield a more precise measure
of program dosage and allow us to test whether the impacts of the intervention varied
by a combination of dosage and academic risk. Next, a key outcome from our original
impact study was student behavior. We did not have access to reliable administrative
data on students’ behaviors in this study and thus were unable to determine whether
the effects observed on standardized tests were also true for behaviors or whether the
impacts on standardized test scores were in some way related to reductions in behavior
problems. Relatedly, given our desire to maintain the internal validity of the study
afforded by the experimental design, we did not explore mechanisms that could poten-
tially explain why we observed lasting effects of the INSIGHTS program for children
who entered kindergarten with higher levels of academic skills. A complementary study
that our team conducted found that the intervention reduced children’s receipt of
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special education services through fifth grade, hypothesizing that this might be attrib-
uted to reductions in behavior problems. Yet, more work to identify mechanisms under-
lying these effects is warranted.

Implications for Research, Practice, and Policy

Although the results from this study reflect long-term impacts of just one SEL
program—INSIGHTS—on a narrow range of standardized test score outcomes, the
findings speak to the importance of conducting long-term follow-up of SEL pro-
grams implemented in early childhood and elementary school settings. As noted by
Taylor and colleagues (2017), there are limited examples of SEL programs that have
been evaluated in both the short- and longer-term, making it difficult to understand
whether early investments in SEL programming stand to benefit children across
time. Researchers working to evaluate SEL programs should put structures in place
to allow for longer-term follow-up, including language about follow-up in consent
forms and asking parents to provide multiple pieces of contact information to facili-
tate future data collection activities.

Practitioners and policymakers also stand to learn from the current study. Although
social-emotional learning is currently in-demand in schools, there are numerous avail-
able programs that schools can decide to implement and the level of evidence about
these programs varies, both in the short- and long-term. Work identifying programs
that demonstrate lasting impacts on students’ academic skills can inform schools and
districts about how they could potentially prioritize selecting interventions. Findings
from this study also suggest the potential importance of implementing SEL program-
ming throughout the course of students’ educational trajectories, rather than solely dur-
ing one or two grades or developmental stages. Finally, policymakers at district, local,
and state levels looking to expand the availability of evidence-based SEL programming
can help identify programs that have demonstrated rigorous evidence of impact by
accessing studies like ours. Efforts by policymakers to allocate scarce resources toward
the sets of SEL programs that do stand to benefit students in the short- and long-term
can help support returns to substantial investments in SEL.
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