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Instructional Support and Academic Skills: Impacts of INSIGHTS in
Classrooms With Shy Children
Meghan McCormicka, Hope Whiteb, Parham Hornb, Rachel Lacksb, Erin O’Connorb,
Elise Cappellab, and Sandee McClowryb

aMDRC; bApplied Psychology, New York University

ABSTRACT
Research Findings: This study investigated how mean classroom-level shy-
ness scores moderated the impacts of INSIGHTS into Children’s Temperament
on instructional support and students’ math and reading skills in kinder-
garten and 1st-grade classrooms. INSIGHTS is a temperament-based social-
emotional learning intervention with teacher, parent, and classroom pro-
grams. A total of 22 low-income urban elementary schools, 90 teachers, and
435 children were included in the study. Schools were randomly assigned
to INSIGHTS or an attention-control condition. Multilevel modeling demon-
strated larger impacts of INSIGHTS on instructional support in 1st-grade
classrooms with greater mean classroom-level shyness scores. A further
set of multilevel analyses showed larger impacts of INSIGHTS on math skills
for students in classrooms with greater mean classroom-level shyness
scores. Practice or Policy: Results suggest the importance of considering
temperament at the classroom level when deciding how to allocate limited
resources to the implementation of temperament-based intervention and/
or social-emotional learning programs. Moreover, providing professional
development supports to teachers of shy students—who are at risk for
poorer instruction and academic skills—should be considered by policy-
makers and practitioners.

Low-income children arrive at kindergarten less school ready than their more affluent peers (Duncan &
Magnuson, 2013; Kalil, Ziol-Guest, Ryan, & Markowitz, 2016). A number of classroom-based interven-
tions have been developed for schools primarily serving low-income students in order to help close these
early school readiness and academic achievement gaps (Durlak, Weissberg, Dymnicki, Taylor, &
Schellinger, 2011). Social-emotional learning (SEL) programs are one such type of intervention that
aim to improve teacher practices and children’s development of social-emotional skills with the ultimate
goal of improving students’ academic outcomes (Jones & Bouffard, 2012). Although SEL programs have
demonstrated the ability to enhance teacher practices (e.g., J. L. Brown, Jones, LaRusso, & Aber, 2010;
Reyes, Brackett, Rivers, White, & Salovey, 2012) and children’s behaviors, social-emotional skills, and
academic competencies (Durlak et al., 2011), they are typically designed as primary prevention programs
and delivered to all students within a targeted setting fairly uniformly (Bierman et al., 2010; Durlak et al.,
2011; Greenberg et al., 2003). One group of students—children with a shy temperament—are rarely
explicitly considered in the development of classroom-based SEL programs in low-income schools yet
are known to be at heightened risk for poor academic skills in early and middle childhood (Elias &
Haynes, 2008; Evans, 2010; Kalutskaya, Archbell, Moritz Rudasill, & Coplan, 2015). Indeed, shy children
are more likely to be disengaged in early childhood classroom activities and are less likely to receive
attention from teachers (Rudasill & Rimm-Kaufman, 2009).
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One SEL program in particular—INSIGHTS into Children’s Temperament—was designed to
consider the unique needs of children with different temperaments, including those who are shy
and cautious/slow to warm up (McClowry, Snow, Tamis-LeMonda, & Rodriguez, 2010). Previous
work conducted in low-income urban elementary schools demonstrated that INSIGHTS improved
students’ behaviors and academic skills (O’Connor, Cappella, McCormick, & McClowry, 2014a). Yet
given limited resources for expanding multicomponent interventions like INSIGHTS in low-income
schools, it may be particularly important to target programming toward the classroom settings that
stand to benefit the most from them, particularly when the overall goal of programming is to
improve the quality of teacher instructional practices and low-income children’s academic outcomes.

A risk and resilience perspective argues that classrooms with greater mean classroom-level
shyness scores1 would be at highest risk for poor instructional support and student academic
outcomes, given lower classroom engagement, the quality of peer relationships, and heightened
overall student anxiety in these settings (Bosacki, Coplan, Rose-Krasnor, & Hughes, 2011; Coplan,
Hughes, Bosacki, & Rose-Krasnor, 2011). Other work suggests that shy students are likely grouped in
classroom settings together by school personnel (Tomlinson, 2014). In line with this theory, the
implementation of an SEL program like INSIGHTS that explicitly addresses the risk factor—student
shyness—at the classroom level may stand to improve teacher instructional support and student
academic outcomes in settings with higher mean classroom-level shyness scores, more so than when
such a program is implemented in a setting with lower overall levels of shyness. The current study
explores these hypotheses by leveraging data from a randomized trial of INSIGHTS conducted in
low-income urban elementary schools and testing whether mean classroom-level shyness scores
moderate intervention impacts on instructional support, as well as children’s math and reading skills,
in kindergarten and first-grade classrooms. We also explore whether grade (kindergarten vs. first
grade) further moderates these impacts. Examining such questions will inform efforts to target SEL
programs and/or temperament-based interventions to the types of classrooms that need them most.

Shyness in early education settings and low-income schools

It is well established in the literature that children from low-income families are at risk for poor
achievement outcomes in early schooling (Duncan & Magnuson, 2013; Yoshikawa, Aber, &
Beardslee, 2012). Schools have historically been viewed as institutions that should serve to reduce
and possibly eliminate the gaps in early skills separating children from lower income and higher
income families (Becker & Luthar, 2002). Thus, policymakers have shifted their focus to younger
children just beginning school in an effort to reduce these achievement gaps as early as possible
(Duncan & Magnuson, 2013; Duncan & Sojourner, 2013; Ramey & Ramey, 2004). Yet instructional
support, which is the aspect of an early elementary school classroom most predictive of children’s
academic skills (Pianta, Downer, & Hamre, 2016), is stubbornly low in classrooms serving students
from low-income families (Early et al., 2007; LoCasale-Crouch et al., 2007).2 In order to improve
instructional support, researchers have focused on understanding key risk factors within settings that
can be potentially intervened on through school-based programs. Efforts to do so have overwhel-
mingly been focused on classroom management strategies (Korpershoek, Harms, De Boer, Van
Kuijk, & Doolaard, 2016) and interventions that target low-income children with early behavior and
conduct problems (D. B. Wilson, Gottfredson, & Najaka, 2001; S. J. Wilson & Lipsey, 2007). In
contrast, shy students attending low-income schools—who are also at substantial risk for poor
academic skills—have been comparatively understudied.

A number of terms, such as socially withdrawn, isolated, and anxious-solitary, have been used in
the literature to describe children with shy temperaments (Booth-Laforce & Oxford, 2008; Gazelle &
Rudolph, 2004). In line with Evans’s (2010) definition, the current study describes temperamentally
shy children as being fearful, anxious, wary, and reluctant to take part in interactions with others in
situations that involve uncertainty, novelty, and actual or perceived judgment by others. Within early
childhood and early elementary school classrooms, shy children are typically hesitant to engage in
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social interactions and unfamiliar situations without encouragement (Coplan & Arbeau, 2008).
Accordingly, shyness in early childhood is closely associated with low-quality peer relationships
(Nelson, Rubin, & Fox, 2005). In their study of low- and middle-income Italian preschool children,
Pecora, Sette, Baumgartner, Laghi, and Spinrad (2016) noted a positive association between shyness
and both anxious, withdrawn behaviors and peer rejection. Such studies suggest that shy children are
more likely than their peers to worry about how they are perceived by others and that anxiety can
hinder their ability to initiate and maintain positive peer relationships. Such associations are
problematic because peer relationships and school adjustment in early educational settings are
closely associated with classroom engagement (Buhs, Ladd, & Herald, 2006) as well as academic
skills (Hughes & Coplan, 2010).

Indeed, studies have found that shy children evidence lower levels of early academic skills than their
less shy peers (Coplan, Gavinski-Molina, Lagace-Seguin, & Wichmann, 2001; Spere & Evans, 2009). As
teachers may spend more time attending to students who display disruptive behaviors, shy children’s
quieter natures can lessen the amount of attention they receive from teachers. Although teachers may
perceive shy children as well behaved and compliant, they may also understand these students to be less
academically inclined, engaged, or capable (Deng et al., 2017). Such judgments can affect shy children’s
willingness to participate in class activities or seek assistance when they do not understand classwork.
Although some have noted that emotional regulation and language skills may serve as protective factors
for shy children (Kalutskaya, Archbell, Moritz Rudasill, & Coplan, 2015; Sette, Zava, Baumgartner,
Baiocco, & Coplan, 2016), other research has shown a negative relationship between shyness and teacher
perceptions of student reading and math skills for early learners (Hughes & Coplan, 2010). Work by
O’Connor and colleagues (2014b) has demonstrated this risk within a sample of low-income, urban
children, finding that shy low-income students exhibit concurrent risk for poor academic skills.

Temperament theory argues that it is critical for there to be a good fit between children’s
temperaments and their classroom environment (McClowry & Collins, 2012; Rothbart & Bates,
1998; Shiner et al., 2012). Goodness of fit refers to the match between the environment’s demands,
opportunities, and expectations and an individual’s temperament (Chess & Thomas, 1984).
Improving the responsivity of the environment is particularly important in early education because
academic outcomes are more strongly associated with temperament in the early grades than with
cognitive aptitude (Entwisle, Alexander, & Olson, 2005). Gazelle (2006) argued that there is generally
a lack of goodness of fit between shy children’s temperaments and the typical early elementary
classroom setting, thus explaining why shy children are at risk for poor academic outcomes. For
example, shy children’s reluctance to speak up or volunteer to respond in front of their classmates
can put them at odds with teacher expectations of normative behavioral engagement and participa-
tion in typical early elementary school activities, such as circle time or story time/read aloud. For
example, Eggum-Wilkens, Reichenberg, Eisenberg, and Spinrad (2016) found that shyness in
kindergarten predicted lower cooperative participation in second grade.

The studies cited here, however, only address how shyness is associated with risk for poor
academic outcomes at the individual student level. Such a conceptualization ignores the classroom
context in which children are embedded during early elementary school. Ecological systems theory
posits that interactions within and among the multiple environments surrounding a child, including
the classroom context, have independent, multilayered, and interactive effects on individual-level
child outcomes (Bronfenbrenner & Morris, 1998). Although goodness of fit is typically conceptua-
lized as an individual-level characteristic linking the student to the setting, it can be adapted for a
classroom-level perspective. Given the demands on an elementary school classroom, it can be
difficult for teachers to fully differentiate their instruction to each individual child (Suprayogi,
Valcke, & Godwin, 2017; Tomlinson et al., 2003). However, if teachers are aware of certain types
of temperamental dispositions that may be more apparent in their specific classroom—like shyness—
they can receive professional supports that help them effectively respond to a broader group of
students in the classroom and the particular set of classroom dynamics that the temperaments of
those children espouse.
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With respect to considering classroom context, the teacher–student interactions that make up
domains of classroom processes are predictive of student academic outcomes. One such domain—
instructional support—is composed of the provision of opportunities that cognitively stimulate and
challenge students and is associated with stronger literacy and math skills among all children
(Hamre & Pianta, 2005; Pianta, Hamre, & Allen, 2012). The ecological theory articulated here
theorizes that children who are embedded in settings with higher levels of instructional support
are more likely to evidence adaptive academic development. Yet in classrooms with higher mean
classroom-level shyness scores, overall levels of instructional support are likely to be lower, given shy
children’s lessened proclivity to engage in the language modeling, open-ended questioning, and
back-and-forth interactions with teachers that define the instructional support domain (Bosacki
et al., 2011; Crozier & Perkins, 2002). Thus, all children in settings with higher mean classroom-level
shyness scores may be at risk for experiencing poorer instructional support and academic skills.

SEL for shy children

In their comprehensive meta-analysis of the effects of classroom management strategies and pro-
grams, Korpershoek and colleagues (2016) found that interventions that were expected to improve
primary school students’ behavioral and academic outcomes saw the strongest effects when they
explicitly targeted social-emotional development. Echoing an earlier meta-analysis by Durlak and
colleagues (2011), this study relayed the value of fostering children’s social-emotional and behavioral
development. In addition, research suggests that when teachers are aware of temperamental char-
acteristics that predispose their students to academic risk and are able to both provide positive
behavioral controls (Viljaranta et al., 2015) and cultivate positive emotional classroom climates
(Gazelle, 2006), they can mitigate otherwise negative effects of behavioral inhibition on social-
emotional and academic outcomes. Although some social skills training interventions have shown
promise in terms of improving young, shy children’s prosocial behaviors and interactions with peers
outside of school (Li et al., 2016), few programs address the dynamics of a classroom exhibiting
withdrawn and inhibited behaviors.

Similarly, research focused specifically on shy children has been limited by samplesmade up ofmiddle
and higher income families (e.g., Eggum-Wilkens, Lemery-Chalfant, Aksan, & Goldsmith, 2015; Rudasill
et al., 2016; Sette et al., 2016). Though some recent studies have examined low-income shy children in
Chinese communities, these researchers considered non-school-based play interventions (Li et al., 2016);
or looked at the association between social sensitivity and school adjustment, but not academic out-
comes, for children in the middle school years (Chen, Liu, Ellis, & Zarbatany, 2016).

INSIGHTS into Children’s Temperament is the only intervention to our knowledge that explicitly
includes shy children’s temperament in the program model (as well as other temperaments) and has
been evaluated in a randomized trial in which the target participants were low-income urban schools
and students. INSIGHTS is a classroom-based intervention designed to enhance the development of
low-income primary grade children at risk for academic and behavioral difficulties. Using a
temperament interventionist perspective, INSIGHTS aims to enhance goodness of fit, or the match
between the environment and the child’s temperament. The intervention implements a universal
approach with some targeted elements. This design may help strengthen the conceptual model of the
intervention, given strengths and weaknesses of both universal and targeted interventions.

Indeed, universal interventions address all students in a setting (e.g., classroom, grade, or school)
with the aim of preventing problems and promoting overall academic success (Kellam et al., 2014).
These programs have the benefit of strengthening the setting and reaching all students. However,
universal programs may not be sufficiently individualized or intense to prevent at-risk students or
students with initial difficulties from developing problems (Nastasi & Hitchcock, 2009). Targeted
interventions, in contrast, focus on identified groups of students at risk for academic and behavior
problems and aim to prevent more serious difficulties from developing. Targeted interventions are
more individualized and intensive, which gives them a heightened chance of counteracting risk and
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alleviating initial problems among specific groups. However, students who might benefit from
targeted interventions may not receive them because of imprecise identification or inadequate
resources. Targeted interventions are generally more effective when universal programs are already
in place (Cappella, Frazier, Atkins, Schoenwald, & Glisson, 2008). A recent trend in school-based
interventions—and one employed by INSIGHTS—is to utilize programs that provide a multitiered
system of support for children’s mental health services (Cook, Frye, Slemrod, Lyon, & Renshaw,
2015). The rationale of such an approach is to integrate a universal program that addresses the needs
of most students with a targeted intervention for those who exhibit more serious behavior problems.

Combining two interventions requires integrating theoretical frameworks and is costly because it
can require more materials and training. INSIGHTS is a unique school-based intervention because it
uses one theoretical framework—temperament—to support all children and then also includes
targeted strategies for those who require more intensive behavioral intervention. Previous work
demonstrated that shy children randomly assigned to INSIGHTS evidenced faster growth in math
and critical thinking skills across kindergarten and the transition to first grade than shy children
assigned to an attention-control group (O’Connor et al., 2014b). A concurrent study demonstrated
impacts of INSIGHTS on classroom emotional support and organization, but not instructional
support, across kindergarten and first-grade classrooms (Cappella et al., 2015). These studies,
however, did not explicitly consider variation across classrooms with differing mean classroom-
level shyness scores. This limitation makes it difficult for schools and districts to determine whether
INSIGHTS stands to benefit instructional support and academic outcomes in classrooms with greater
mean classroom-level shyness scores.

In considering the impacts of an early intervention like INSIGHTS, it is important to examine
differences in effects across grades. For example, with respect to the transition to elementary
school, children may experience different types of learning settings in kindergarten and first
grade. Success in kindergarten relies on children’s ability to regulate their behaviors and appro-
priately engage in a classroom setting (Lin, Lawrence, & Gorrell, 2003; Pianta, Cox, & Snow,
2007). In contrast, academic activities become increasingly structured in first grade, and students
are increasingly required to be able to achieve academic competencies (e.g., early literacy, math)
in order to perform well (Engel, Claessens, & Finch, 2013). Given the shift across the years from
behavioral regulation to engagement with more academic material, it may be important to
consider variation in the impacts of an SEL program like INSIGHTS—seeking to affect both
social-emotional and academic outcomes—by grade.

It is also important to consider different types of academic outcomes rather than grouping school
performance into one composite category. Math outcomes in particular are of general interest to
policymakers given work demonstrating that early math skills are the strongest predictors of
students’ future academic outcomes (Duncan et al., 2007). Compared with reading, math is also
more likely to be influenced by in-school learning provided through an SEL program, even in the
earliest grades (Grimm, 2008). In contrast, students’ reading competencies in the early grades may be
largely representative of learning that occurs outside of school—most likely in the home (Connor,
Son, Hindman, & Morrison, 2005; Foster, Lambert, Abbott-Shim, McCarty, & Franze, 2005). Given
the notable differences in math versus reading outcomes in the early grades, it is particularly
important to consider them as separate outcomes in current intervention work examining impacts
on academic skills.

The current study

The current study leverages data from the randomized trial of INSIGHTS into Children’s
Temperament to test whether mean classroom-level shyness scores moderate impacts of INSIGHTS
on instructional support and student academic skills. The current study aimed to answer the
following questions:3
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(1) Do mean classroom-level shyness scores moderate impacts of INSIGHTS on classwide
instructional support in kindergarten and first-grade classrooms?

(2) Do mean classroom-level shyness scores moderate impacts of INSIGHTS on children’s
reading and math skills in kindergarten and first-grade classrooms?

We hypothesize that we will observe statistically significant moderated effects when examining
both research questions, such that there will be larger impacts of INSIGHTS on instructional support
in classrooms with greater mean classroom-level shyness scores relative to lower classroom-level
shyness scores. Similarly, we hypothesize larger impacts of INSIGHTS on children’s math and
reading skills in classrooms with greater mean classroom-level shyness scores relative to classrooms
with lower mean classroom-level shyness scores. Findings will inform research on SEL interventions
in early learning settings and help schools and districts as they consider how to target programs to
their unique contexts.

Method

Design

Data for this study were drawn from a school-randomized trial of INSIGHTS conducted in
kindergarten and first-grade classrooms. 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). The overall duration of the study was 4 years with three total cohorts. Each cohort
entered the study over three consecutive years and participated in 2 years of data collection
(kindergarten classrooms participated in Year 1 and first-grade classrooms participated during
Year 2).

Participants and setting

The current study included 90 kindergarten and first-grade classrooms from 22 public elementary
schools in a large city. Teachers were predominantly female (94.2%) and identified as Hispanic or
Latino (11.9%), Black or African American (56.4%), White (24.3%), and mixed/other (7%). On
average, there were 1.40 adults per classroom during instruction (SD = 0.60). All classrooms were
regular education and had an average of 16.62 students (SD = 3.98). A total of 435 children were
included in this study; children were enrolled in the classrooms of participating teachers at the time
of intervention. Children ranged in age from 4 to 7 years at baseline (M = 5.38, SD = 0.61). Half
(50%) of the children were male. In all, 87% of the children qualified for free or reduced lunch
programs. Approximately 72% of the children were Black, 19% were Hispanic non-Black, and the
remaining children were biracial. Approximately 28% of children’s parents had not finished high
school, 26% had a high school diploma or general equivalency diploma, 24% had attended some
college, and 22% had completed college. Children enrolled in the study were similar in terms of
demographic characteristics to the other students at the schools who were invited but did not
participate in data collection activities.

Research procedures

Selection and randomization of schools
Elementary schools serving low-income students in one area of a large urban school system in the
northeast were targeted for participation in the study. Recruitment began by contacting principals of
schools with free or reduced price lunch eligibility of greater than 50% of students. A total of 23
principals agreed to participate. One school withdrew during baseline data collection after an
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administrative transition. A random numbers table was used to assign schools to receive the
INSIGHTS intervention or the attention-control condition.

Selection of teachers
All kindergarten and first-grade teachers in participating schools were eligible for the study. Of the
eligible teachers, 98% consented and none withdrew.

Study enrollment and timeline
Students participated in the current study across 2 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 (Study Year 2). Children and classrooms were recruited
for the study at the beginning 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—regardless of whether they agreed to participate in data collection
activities—received the full intervention in both kindergarten and first grade. Parents who enrolled
their children in data collection activities participated in the intervention in kindergarten only.
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. In each school then,
kindergarten teachers had the opportunity to participate in Year 1 of the study (when children were
enrolled in kindergarten), whereas first-grade teachers could participate in Year 2 of the study (when
children were enrolled in first grade). Across classrooms, participation in the study ranged from 33%
of the students to 100% of the students. However, the average level of participation in the study was
62% of students in the classroom.

Data collection
Pre- and posttreatment data were collected in each study year via classroom observation and 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.

INSIGHTS and attention-control procedures
Schools assigned to INSIGHTS received parallel sessions for teachers, parents, and children within
their classrooms. Parent and teacher sessions were held at each school in 10 2-hr meetings, with
makeup sessions 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 $40 for classroom resources as well as professional develop-
ment credit. All parent and teacher sessions occurred in groups with facilitators at the school.
Makeup sessions were available to parents and teachers who missed regular sessions but were used
minimally.

As illustrated in the logic model for the intervention (see Figure 1), 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):4 Hilary the Hard Worker, who is
industrious; Gregory the Grumpy, who is high maintenance; Fredrico the Friendly, who is social and
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eager to try; and Coretta the Cautious, who is shy. 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 that a child’s temperament
is shy and thus the child has a tendency to withdraw. Caregivers of shy children are encouraged to
appreciate that shy children are often astute observers who are sensitive and cautious when
encountering new situations or meeting people.

As illustrated in Figure 2, teachers and parents also learn to use a scaffold-and-stretch approach
when children encounter temperamentally challenging situations. 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. To support the child, the teacher
might arrange a practice session first with a friend and then with a small group of classmates before a
whole-class rehearsal (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 with
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 supervision with the program
developer. Supervision focused on challenges related to conducting sessions, implementation logis-
tics, and participant concerns. All teacher and parent sessions were videotaped and reviewed for

RESOURCES INTERVENTION CLASSROOM OUTCOMES CHILD OUTCOMES

Partnering 
schools 

Teachers, 
children, 

and parents 

Facilitators 

Intervention 
materials

Classroom Outcomes 

 Instructional Support
 Emotional Support 

 Classroom 
Organization
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be understood and 
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influences child 
behavior, social 
interactions, and 
reactions to life 
situations.  

Social/emotional 
adjustment and 
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are enhanced when 
there is goodness of fit 
– a match between the 
child’s temperament 
and the environment. 

Responsive parents and 
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caregiving and teaching 
strategies to children’s 
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Children can be taught 
strategies that assist 
them in regulating their 
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tendencies in 
challenging situations. 
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interactions  
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competencies 
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- Enhancing responsivity
- Managing classrooms 

Children in Classrooms

- Promoting empathy 
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regulation  
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Reading 
achievement 

 Math achievement 

Other possible moderators: Child-level temperament, gender 
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Mean classroom-level 
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Figure 1. Logic model examining impacts of INSIGHTS on classroom instructional support and students’ academic outcomes,
moderated by mean classroom-level shyness scores. Items in bold were explicitly examined in the current study.
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coverage of content and effectiveness of facilitation (Hulleman & Cordray, 2009). Videotapes
demonstrated that 94% of the curriculum was adequately covered in the teacher sessions and 92%
of the curriculum was covered for the parent sessions.

Dosage
The average number of teacher sessions attended was 9.44 (SD = 0.91). The average number of
classroom sessions attended by the children who consented to the study was 8.30 (SD = 2.25). The
average number of parent sessions attended by parents of participating children was 5.93
(SD = 4.15). Finally, 25% 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 after-school
program for children whose parents consented. Teachers and parents attended two 2-hr workshops
in which reading coaches presented strategies to enhance early literacy and provided reading
materials. 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
article to describe this group in order to align this study with prior work evaluating the INSIGHTS
intervention. It should be noted, however, that the attention-control condition was a fairly low-
dosage intervention relative to the treatment group, and comparisons of the impacts of the treatment
and attention-control groups should be interpreted with that context in mind.

Measures

Classroom instructional support
Classroom instructional support was measured using the Classroom Assessment Scoring System
(CLASS; Pianta, La Paro, & Hamre, 2008), an observational measure that assesses teacher practices

Figure 2. Overview of scaffolding and stretching.
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associated with classroom characteristics and is predictive of children’s academic and social-emo-
tional development (E. T. Brown, Molfese, & Molfese, 2008). Dimensions of teacher practices
included in the instructional support domain are concept development, language modeling, and
quality of feedback. Each of these dimensions was rated on a 7-point scale with 1 or 2 as low and 6 or
7 as high. The broader CLASS observational system measures emotional support, classroom orga-
nization, and instructional support (Hamre et al., 2013). For this study, only the instructional
support domain was used because that was the core focus of the study. The team found a correlation
of r = .17 between instructional support and emotional support and a correlation of r = .26 between
instructional support and classroom organization, which suggests that the instructional support
domain was representative of a unique construct.

Each classroom was observed by one data collector, and there were 18 unique data collectors who
collected observational data for the study. All data collectors were blind to study condition and trained
to reliability by a certified CLASS trainer. During their first live classroom observation, data collectors
observed with a master coder to ensure agreement in live coding. Data collector and master coder
agreement was greater than 80% for all observations. Data collectors observed for 15 min and recorded
scores for 10 min four times during the first 100 min of the school day. This procedure was repeated on
two separate days. The concept development, language modeling, and quality of feedback dimensions
were coded both before and after treatment, and values across dimensions and data collection days were
averaged for an overall instructional support domain score at each time point. Between data collection
periods, each data collector passed a continuing reliability test. Intraclass correlations (ICC) were used
to assess interobserver agreement between data collectors and the gold-standard codes. ICCs for
instructional support were .81 to .86 across study waves.

Reading and math skills
Students’ reading and math skills were measured using the Woodcock–Johnson Letter Word and
Applied Problems assessments (Woodcock, McGrew, & Mather, 2001). The Letter Word assessment
tests letter naming and word decoding and asks children to identify a series of letters and words
presented in isolation. The Applied Problems test assesses children’s counting skills and their ability
to analyze and solve mathematical word problems presented orally. Possible scores for the Letter
Word and Applied Problems tests range from 0 to 76 and from 0 to 64, respectively. The
Woodcock–Johnson is a nationally normed and widely used achievement test and is correlated
with measures of cognitive ability. Original test–retest reliability ranged from .60 to .90 across
individual subscales (Woodcock et al., 2001).

Mean classroom-level shyness scores
Mean classroom-level shyness scores were operationalized using the School-Aged Temperament
Inventory (McClowry, 2002). The 38-item parent-report measure has four dimensions: negative
reactivity (12 items; the intensity and frequency with the child expresses negative affect), task
persistence (11 items; the degree of self-direction the child exhibits in completing a task),
approach/withdrawal (9 items; the child’s initial response to new people and situation), and activity
(6 items; large motor activity). The School-Aged Temperament Inventory was standardized using a
sample of 883 parents from diverse racial, ethnic, and socioeconomic backgrounds (McClowry,
2002). Cronbach’s alphas for the inventory in the current study were similar to those identified in
this previous measurement work (approach/withdrawal: α = .81).

The approach/withdrawal dimension was used to operationalize individual student shyness with
items such as “avoids new guests or visitors in the home,” “is shy with adults he/she doesn’t know,”
and “is nervous or anxious in new situations.” We made the decision to use approach/withdrawal to
operationalize shyness, given prior work by O’Connor et al. (2014b) using this same approach.
Parents rated these behaviors on a 5-point Likert scale ranging from never to always. After identify-
ing an individual-level shyness score for all children in the sample, we operationalized a score
describing the mean shyness scores in the classroom by calculating the aggregate mean shyness for
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the group of students embedded in each participating classroom. The aggregation method for
operationalizing group-level means was recommended by Raudenbush and Bryk (2002). We did
not have information on student temperament for all children in every classroom in this study.
Instead, participation in the study ranged from 33% of students to 100% of students, with a mean
participation rate of 62%. Although data were not complete within each classroom, the number of
participants met standard requirements for data aggregation (Raudenbush & Bryk, 2002). We
calculated the ICC to describe the extent to which we observed between-classroom variation in
student shyness. We found that the ICC was .28, which indicated that about 28% of the variation in
shyness was explained by classroom-level membership. This significant level of between-classroom
variation suggested that shyness could be operationalized at the classroom level and could also
describe some classroom-level property.5

Child behavior problems
The teacher-report Sutter–Eyberg Student Behavior Inventory was used to measure children’s
behavior problems (Eyberg & Pincus, 1999) and was included as a pretreatment (PreT) covariate
in analytic models. This inventory contains 36 items that measure disruptive or conduct problem
behaviors. Using a 7-point Likert scale ranging from 1 (never) to 7 (always), teachers reported on the
frequency with which each student engaged in a series of problem behaviors. The overall average of
the frequency of problem behaviors was taken to calculate the average score for each student. The
Sutter–Eyberg Student Behavior Inventory has demonstrated high internal consistency as well as
high test–retest reliability and convergent and discriminant validity (Eyberg & Pincus, 1999; α = .96
in the current study).

Child sustained attention
Children’s sustained attention was measured using the Leiter International Performance Scale–
Revised (Roid & Miller, 1997) and was included as a PreT covariate in this study. In this assessment,
children are shown pictures of a variety of objects scattered throughout the page and a target object
pictured at the top. Children are then asked to cross out as many of the objects that match the target
as possible. Children are given 30 s for the first three trials and 60 s for the fourth trial. The Leiter is
scored by counting the number of objects crossed out that match the target and subtracting the
number of crossed-out objects that do not match the target. The Leiter has high internal consistency
for children ages 5 and 6 and good test–retest reliability (r = .85; Roid & Miller, 1997).

Classroom behavioral engagement
Classroom behavioral engagement was measured using the Behavioral Observation of Students in
Schools (Shapiro, 2004) and was included as a PreT covariate in analytic models. The Behavioral
Observation of Students in Schools is an observational measure designed to assess students’
behavioral engagement. Momentary time sampling is used to measure active engagement such as
hand raising and writing versus passive engagement such as reading or listening. The Behavioral
Observation of Students in Schools reliably captures the duration of sustained behaviors in context
(DuPaul et al., 2004; Volpe, DiPerna, Hintze, & Shapiro, 2005).

As noted previously, each classroom was observed by one data collector, and 18 unique data
collectors collected observational data for the study. Each of these data collectors participated in a
4-hr lab-based training, three segments of video practice coding, and a 2-hr live training and
achieved 80% or greater agreement on all coding categories in two classroom observations with a
master coder. Interobserver agreement was assessed prior to each wave of data collection. Each
classroom at each time point was observed during the morning academic period for eight 15-min
observations conducted over 2 to 4 days. We calculated each student’s total engagement percentage
by dividing the sum of the active and passive codes by the total number of intervals observed and
multiplying by 100.
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School demographics
Available administrative data included the percentages of students in each school who were eligible
for free and reduced price lunch, who identified as Black, and who identified as Hispanic and
average daily attendance. In addition, the percentages of students in the school who scored in the
competent and average ranges on state English/language arts and math tests were collected.

Teacher and classroom demographics
Teachers reported on their years of teaching experience, and research assistants collected informa-
tion on class size and number of adult staff present during academic activities during classroom
observations. These variables were used as covariates in models examining impacts on outcomes.
Class grade was included in models as a dummy variable such that 1 = first-grade classroom and
0 = kindergarten classroom.

Student demographics
Student-level demographics included gender (female = 1, male = 0), child Black (Black = 1, White =
0), child Hispanic (Hispanic = 1, not Hispanic = 0), parents’ marital status (married = 1, unmar-
ried = 0), parents’ education level (less than high school = 1, high school diploma or general
equivalency diploma = 1; more than high school = reference group), and parent employment status
(unemployed = 1, employed = 0).

Analytic approach

Missing data analyses
There were no missing data for school-level variables. At the classroom level, two classrooms were
missing data on teacher practices and 11 additional classrooms were missing a PreT covariate. At the
student level, the amount of missing data ranged from 0% to 14%. Thus, we first compared
classrooms and students who were missing and not missing individual data points on a series of
baseline characteristics. Although we did not find substantial differences in rates of missingness
between students by treatment status or achievement outcomes, missingness patterns between
baseline variables were not random. Students with lower levels of parental education, those with
parents who were not married, and those with more behavior problems were most likely be missing
outcome data.

A multiple imputation method was thus used, and 20 separate data sets were imputed by chained
equations using STATA MICE in STATA Version 12 (Enders, 2013). Multiple imputation assumes
that data are missing at random, which means that the probability that a variable is missing for a unit
is dependent only on available information. Multiple imputation replaces missing values with
predictions based on all other information observed in the study. STATA ran each set of analyses
20 times and aggregated the findings across the data sets.

Descriptive statistics
Before examining the main research questions of interest, we first considered descriptive statistics for
key classroom- and school-level variables in the analyses as well as covariates. This set of analyses
helped to test the core design assumption that the treatment and control groups were equivalent on
observed and unobserved PreT measures. The means and standard deviations of these variables
helped contextualize the findings and provide broader information on the extent to which we
observed variation in mean classroom-level shyness scores across classrooms.

Research Question 1. Given the nested nature of the data (classrooms within schools; Raudenbush
& Bryk, 2002), analyses were conducted using multilevel modeling with XTMIXED in STATA
Version 12 (Rabe-Hesketh & Skrondal, 2008). First unconditional models were run on posttreatment
(PostT) classroom instructional support for the full classroom sample to determine whether there
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was significant between-school variation in this outcome. ICCs were computed to assess the
proportion of variance in instructional support for kindergarten (ICC = .08) and first grade
(ICC = .11) attributed to mean differences between schools. Level 2 random effects were included
in models to allow the intercept to vary across schools. To better understand the extent to which
variation in shyness was explained by classroom, we also calculated an ICC for approach/withdrawal
at the student level, finding that 28% of the variation in shyness was explained by classroom
membership.

To answer Research Question 1, we then ran a series of multilevel regression models in which
PostT instructional support was modeled as a function of (a) intervention condition, (b) PreT
instructional support, (c) mean classroom-level shyness score, (d) classroom covariates, and (e)
school covariates. We then tested whether mean classroom-level shyness scores moderated the
effects of INSIGHTS on instructional support by adding the interaction of intervention condition
and mean classroom-level shyness scores to the model. Finally, we considered whether grade
(kindergarten vs. first grade) further moderated these effects by adding a three-way interaction of
intervention condition, mean classroom-level shyness scores, and first grade to the model.

Research Question 2. The second research question examined how mean classroom-level shyness
scores moderated impacts of INSIGHTS on student-level math and reading skills. Thus, we first
examined the extent to which there was between-classroom variation in student math and reading
achievement. ICCs from unconditional models demonstrated significant between-classroom varia-
tion for both math (ICC = .12) and reading (ICC = .15) achievement. Given these findings, coupled
with the multilevel design we used for the prior research question, we used a series of three-level
multilevel models with random effects for classroom and school to run the analyses for Research
Question 2.

Specifically, we began this set of analyses by regressing the student math or reading achievement
score on (a) intervention condition, (b) PreT level of the outcome, (c) mean classroom-level shyness
scores, (d) student-level covariates, and (e) school covariates. Then, to test whether mean classroom-
level shyness scores moderated impacts of INSIGHTS on student-level outcomes, we added the
interaction of intervention condition and mean classroom-level shyness scores to the model. Finally,
to test whether grade further moderated these impacts, we added a three-way interaction of
intervention condition, mean classroom-level shyness scores, and first grade to the model.

Results

Descriptive statistics

Findings from descriptive analyses are presented in Table 1. In the first section of the table, we
present information on the PreT classroom-level variables for the full sample. We also break out the
information separately for kindergarten and first-grade classrooms, as we are interested in consider-
ing differential impacts in these contexts. In the second section of the table, we present descriptive
findings from the PostT (Time 2) assessments. We used independent-samples t tests to evaluate
statistically significant differences between treatment and control group PreT levels. We found that
the INSIGHTS group had higher levels of teacher experience at baseline than the attention-control
condition, t(88) = 5.86, p < .01. This difference held in the subgroup of kindergarten classrooms, t
(51) = 6.43, p < .01. Furthermore, in the kindergarten sample, we found statistically significant
differences in class size such that the INSIGHTS group had fewer students per classroom than the
attention-control group, t(51) = 7.53, p < .01. There were no statistically significant PreT differences
within the first-grade group. In addition, there were no statistically significant differences between
treatment and control groups for the school-level variables.

As illustrated in Table 1, descriptive statistics revealed overall fairly low levels of instructional
support across both treatment and control PreT and PostT. However, there was substantial variation
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in this measure, with standard deviations ranging from 0.68 to 1.47 across time points and grade
subgroups. Measured on a 5-point scale, mean classroom-level shyness scores were similar across
both treatment and control at PreT and exhibited substantial variation, with standard deviations
ranging from 0.34 to 0.52. Thus, it appeared that there were classrooms in the sample with greater
mean classroom-level shyness scores than other classrooms.

Research Question 1

As illustrated in the first section of Table 2, we found no significant effect of treatment on classroom
instructional support (b = 0.02, SE = 0.24, p = .76) and a statistically significant effect of mean
classroom-level shyness scores on classroom instructional support (b = –0.12, SE = 0.05, p < .05).
Thus, it appeared that classrooms with greater mean classroom-level shyness scores exhibited lower
overall levels of instructional support across the full sample.

Next we tested our hypothesis that mean classroom-level shyness scores would moderate the effect of
INSIGHTS on instructional support. As illustrated in the second section of Table 2, we did not find that the

Table 1. Descriptive statistics for classroom and school variables of interest.

Pretreatment Posttreatment

Treatment Control Treatment Control

Variable % or M SD % or M SD % or M SD % or M SD

Full sample descriptive data (N = 90)
Classroom instructional support 3.03 0.80 2.81 0.98 2.90 1.03 2.68 0.98
Classroom emotional support 4.72 0.81 4.91 0.85 4.85 0.84 4.37 0.79
Classroom organization 4.36 0.98 4.41 0.91 4.25 0.90 4.01 0.94
Mean classroom-level shyness scores 2.47 0.44 2.46 0.45
Teacher no. of years teaching 13.42 7.55 12.59 9.23
No. of adults in class 1.38 0.62 1.47 0.59
Class size 16.37 4.70 16.86 3.22
Sample sizes N = 43 N = 47

Kindergarten descriptive data (N = 53)
Classroom instructional support 3.05 0.87 2.82 1.01 2.78 1.01 2.33 1.47
Classroom emotional support 4.82 0.83 5.05 0.85 4.94 0.90 4.49 0.93
Classroom organization 4.37 1.12 4.44 0.91 4.28 0.97 4.05 1.08
Mean classroom-level shyness scores 2.43 0.48 2.49 0.52
Teacher no. of years teaching 12.98 7.29 11.57 7.27
No. of adults in class 1.40 0.66 1.55 0.57
Class size 14.93 3.04 15.70 3.02
Sample sizes N = 26 N = 27

First-grade descriptive data (N = 37)
Classroom instructional support 3.01 0.68 2.91 0.96 2.95 1.08 2.60 0.79
Classroom emotional support 4.71 0.81 4.73 0.83 4.68 0.77 4.46 0.55
Classroom organization 4.35 0.77 4.38 0.94 4.19 0.80 3.99 0.73
Classwide shyness 2.53 0.39 2.41 0.34
Teacher no. of years teaching 14.13 8.15 14.06 11.61
No. of adults in class 1.24 0.56 1.36 0.61
Class size 18.57 5.91 18.41 2.87
Sample sizes N = 17 N = 20

School-level variables (N = 22)
Black (%) 79.11 73.53
Hispanic (%) 43.84 37.09
Eligible free/reduced lunch (%) 79.88 75.89
Competent state ELA test (%) 84.14 86.43
Above average state ELA test (%) 9.70 11.45
Competent state math test (%) 89.23 90.98
Above average state math test (%) 15.47 15.19
Average daily attendance (%) 85.00 83.00
School size 493.44 126.83 522.77 198.28
Sample sizes N = 11 N = 11

Note. no. = number; ELA = English/language arts.
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interaction of treatment and mean classroom-level shyness scores was statistically significant (b = 0.24,
SE= 0.33, p= .52). However, we next consideredwhether grademight alsomatter for the analysis and tested
whether the combination of mean classroom-level shyness scores and grade moderated the effect of
INSIGHTS on instructional support. The third section of Table 2 presents these results, demonstrating a
statistically significant three-way interaction of grade, treatment assignment, and mean classroom-level
shyness scores (b = 0.35, SE = 0.15, p < .05). It appeared that classrooms with greater mean classroom-level
shyness scores benefitted more from INSIGHTS, but only in first-grade contexts. Figure 3 illustrates this
three-way interaction. We used procedures recommended by Cohen, Cohen, West, and Aiken (2013) to
calculate the study effect size onlywithin the first-grade classroomswith high levels of shyness (defined as +1
SD above the mean) and found it to be a moderate effect size (d = .55).

Research Question 2

Finally, we tested our hypothesis that mean classroom-level shyness scores would moderate the
effects of INSIGHTS on children’s reading and math skills at the end of the school year. As before,
we first considered whether there was a main effect of INSIGHTS on math and reading skills across
the school year, adjusting for covariates. Results are illustrated in Model 1 in Table 3. Math results
are in the left-hand two columns and reading results are in the right-hand two columns. Findings
from the first set of models (see Model 1) revealed that there was a main effect of treatment on math
skills (b = 1.29, SE = 0.61, p < .05) but not on reading skills (b = 1.51, SE = 2.10, p = .58).

Results from the second set of models (see Model 2) demonstrated that mean classroom-level
shyness scores moderated impacts of INSIGHTS on math skills across the school year as expected
(b = 3.74, SE = 1.73, p < .05), such that effects of INSIGHTS on math skills were larger in
classrooms with greater mean classroom-level shyness scores. We calculated the effect size for this
impact for classrooms with shyness levels 1 SD above the mean (using the baseline control group
standard deviation to define this group). Results revealed this to be a moderate effect size
(d = .35). Figure 4 illustrates the variation in the impact on math skills for children from
classrooms with greater mean classroom-level shyness scores. We did not find that mean

Table 2. Multilevel models showing moderated impacts of INSIGHTS on instructional support by classroom-level shyness and
grade.

Model 1 Model 2 Model 3

Fixed Effect B SE B SE B SE

Intercept 2.53** 0.88 2.54** 0.98 2.53** 0.98
School characteristics
School percent eligible for free/reduced lunch –3.70** 1.27 –3.44** 1.11 –3.50** 1.23
School percent Black –3.33* 1.52 –3.22* 1.43 –3.16* 1.49
School percent Hispanic –0.49 0.46 –0.49 0.45 –0.49 0.44
Attendance 2.89** 0.67 2.88** 0.61 2.89** 0.64
School size 0.00** 0.00 0.00* 0.00 0.00* 0.00
Competent state ELA test (%) –2.70 2.35 –2.28 2.19 –2.31 2.28
Average state ELA test (%) 1.41 1.59 1.63 1.51 1.62 1.54

Classroom characteristics
Class size 0.03 0.04 0.03 0.04 0.04 0.04
First grade –0.23 0.22 –0.24 0.27 –0.69 0.28
Average number of adults in class 0.52** 0.17 0.52** 0.18 0.52** 0.17
Teacher number of years teaching 0.11 0.10 0.12 0.09 0.11 0.10

Classwide instructional support, Time 1 0.27* 0.13 0.24 0.13 0.23 0.13
Treatment 0.02 0.24 –1.46 1.07 –1.48 1.03
Mean classroom-level shyness scores –0.12* 0.05 –0.17 0.28 –0.18 0.29
Treatment × Mean Classroom-Level Shyness Scores 0.24 0.33 0.49 0.42
Treatment × Mean Classroom-Level Shyness Scores × First Grade 0.35* 0.15
Log likelihood –115.78 –112.79 –111.99

Note. N = 90 classrooms. ELA = English/language arts.
*p < .05. **p < .01.
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classroom-level shyness scores moderated impacts of INSIGHTS on reading skills (b = 4.26,
SE = 5.99, p = .71). Furthermore, although not illustrated in Table 3, we did not find a
statistically significant three-way interaction of treatment, mean classroom-level shyness scores,
and grade in predicting students’ math and reading skills.
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Figure 3. Effects of INSIGHTS on instructional support in first grade, moderated by mean classroom-level shyness scores. High
shyness is defined as a mean classroom-level shyness score 1 SD above the baseline control group mean, and low shyness is
defined as a mean classroom-level shyness score 1 SD below the baseline control group mean. The model adjusts for classroom-
and school-level covariates. PostT = posttreatment.

Table 3. Multilevel models showing moderated impacts of INSIGHTS on math and reading skills by classroom-level shyness.

Math Skills Reading Skills

Model 1 Model 2 Model 1 Model 2

Fixed Effect B SE B SE B SE B SE

Intercept 16.92** 3.98 22.74** 4.75 16.28 13.57 16.29 16.43
Child demographic predictors
Female 0.16 0.60 0.14 0.59 –1.57 2.04 –1.60 2.03
Child Black –0.27 0.89 –0.26 0.87 0.93 3.26 0.95 3.01
Child Hispanic –2.29* 0.96 –2.40* 0.94 –0.63 3.26 –0.75 3.26
Parent education less than high school –0.07 0.69 –0.08 0.68 –3.69 2.35 –3.70 2.35
Parent education high school or more –0.42 0.70 –0.26 0.69 –4.97* 2.39 –4.78* 2.40
Parent married –0.12 0.59 0.01 0.58 –1.31 2.01 –1.16 2.02
Parent unemployed 0.45 0.54 0.29 0.54 4.41* 1.85 4.23* 1.86

School demographic predictors
School percent eligible for free/reduced lunch –0.36 2.10 –0.58 2.07 1.02 7.17 0.77 7.16
School percent Black –2.93 2.69 –3.11 2.65 11.40 9.18 11.20 9.16
School percent Hispanic 3.02* 1.36 3.18* 1.33 –9.75* 4.62 –9.57* 4.62

WJ Applied Problems, T1 0.35** 0.08 0.35** 0.08 0.32 0.26 0.31 0.26
WJ Letter Word, T1 0.15** 0.04 0.66** 0.14 0.66** 0.14 0.66** 0.14
Child behavior problems, T1 –0.54 0.29 –0.54 0.33 –1.85 0.99 –1.89 0.99
Classwide behavioral engagement, T1 0.14 1.70 0.33 1.72 –7.98 5.79 –6.94 5.96
Sustained attention, T1 0.01 0.03 0.02 0.03 0.05 0.09 0.05 0.09
Average number of adults in class 0.21 0.18 0.22 0.17 0.17 0.16 0.17 0.20
Teacher number of years teaching 0.40 0.26 0.42 0.28 0.42 0.31 0.44 0.33
First grade 4.52** 0.45 4.81** 0.33 6.11** 1.02 6.34** 1.43
Treatment 1.29* 0.61 –7.50 4.10 1.51 2.10 –8.49 14.21
Mean classroom-level shyness scores 0.09 0.91 –2.59 1.53 3.13 3.09 0.08 5.28
Treatment × Mean Classroom-Level Shyness Scores 3.74* 1.73 4.26 5.99
Treatment × Mean Classroom-Level Shyness Scores ×
First Grade

0.87 1.01 1.04 0.90

Log likelihood –332.79 –330.49 –493.45 –493.20

Note. N = 345 children. WJ = Woodcock–Johnson; T1 = Time 1.
*p < .05. **p < .01.
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Discussion

This study aimed to extend the literature on the efficacy of a temperament-based SEL program—INSIGHTS
—for improving outcomes for shy children. Rather than focusing solely on individual children, however,
this study sought to consider the classroom context as a whole in order to help practitioners and policy-
makers understand how to better target SEL programs and determine the circumstances under which they
work best. Results revealed that there was variation in mean classroom-level shyness scores; some class-
rooms clearly had higher average levels of shyness (operationalized using a continuous shyness score) than
others. In addition, we found thatmean classroom-level shyness scoresmoderated impacts of INSIGHTS on
instructional support in first-grade classrooms. Furthermore, mean classroom-level shyness scores moder-
ated the impact of INSIGHTS on students’math skills. Taken together, these findings suggest that it may be
helpful to consider child temperament at the setting level when implementing a primary prevention
program targeted at classroom-level contexts.

Instructional support has been shown to be notoriously low across early childhood and elementary
school settings and difficult to change with interventions (Hamre et al., 2010; Morris et al., 2014). The
current study replicates this descriptive research. Indeed, the scores demonstrated in the current study are in
line with the instructional support findings reported in large studies of Head Start (Puma et al., 2010) and
SEL programs in early childhood and elementary school (Hamre & Pianta, 2005; Morris et al., 2014;
Torgesen, 2002). This trend of low scores is problematic because instructional support is the core teacher
practice linked to students’ academic gains (Burchinal, Vandergrift, Pianta, & Mashburn, 2010; Hamre &
Pianta, 2005; Mashburn et al., 2008; Perry, Donohue, & Weinstein, 2007). The current study also demon-
strates that greater mean classroom-level shyness scores are associated with a lower level of classroom
instructional support. Shy children are likely reticent to engage in open-ended and turn-taking conversa-
tions during instruction (Bosacki et al., 2011; Crozier & Perkins, 2002), which are key behaviors that are
critical to generating high levels of instructional support. Accordingly, in classrooms with more shy
children, creating a norm for instructional practices that require discussion, concept development, and
language modeling may be more difficult.

Given how difficult it has been tomove the needle on instructional support, it is notable that classroom-
level shyness moderated the impact of INSIGHTS on instructional support such that there were improve-
ments in instructional support in first-grade classrooms with higher mean classroom-level shyness scores.
SEL programs do not typically focus on instructional content (Durlak et al., 2011). Rather, they aim to
directly change classroom processes—including how students and teachers interact in the classroom—and
children’s social-emotional skills (Social and Character Development Research Consortium, 2010).
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Figure 4. Effects of INSIGHTS on math skills, moderated by mean classroom-level shyness scores. High shyness is defined as a
mean classroom-level shyness score 1 SD above the baseline control group mean, and low shyness is defined as a mean
classroom-level shyness score 1 SD below the baseline control group mean. The model adjusts for classroom- and school-level
covariates. WJ = Woodcock–Johnson; PostT = posttreatment.
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INSIGHTS in particular helps teachers scaffold and stretch shy children so that they feel more comfortable
engaging in classroom discussions as well as learning interactions with their teacher and peers. Findings
from the current study align with an academic risk hypothesis (Hamre & Pianta, 2001) suggesting that
classrooms with greater mean classroom-level shyness scores are at heightened risk for experiencing fewer
of these practices and thus are more likely to improve after intervention.

The finding that first-grade classrooms but not kindergarten classrooms appeared to benefit is
in line with prior work on this sample, demonstrating impacts of INSIGHTS on classroom
organization for first-grade classrooms but not kindergarten classrooms (Cappella et al., 2015).
In schools serving high proportions of low-income, racial/ethnic minority children, students may
arrive at kindergarten without having attended a high-quality prekindergarten or having been
sufficiently prepared for the increasing academic demands of the kindergarten setting (Barnett &
Nores, 2012; Jones, Bub, & Raver, 2013; Reardon, 2011). Some work suggests that many kinder-
garten teachers view the primary goal of kindergarten as helping support students to learn how to
behave and act at school while learning a core set of academic skills (e.g., counting, letters;
Petriwskyj, Thorpe, & Tayler, 2005). Much of the instruction during kindergarten occurs in
learning centers where children can engage in play-based activities to construct their own learning.
In first grade, however, instruction shifts to be much more whole group focused, and seatwork is
more common (Entwisle & Alexander, 1998; La Paro, Rimm-Kaufman, & Pianta, 2006). This may
result in shy children being less likely to engage in the limited opportunities for conversation and
discussion in the classroom. In sum, first-grade classrooms with higher mean classroom-level
shyness scores are likely dually at risk for poor instructional support. INSIGHTS may have
effectively supported teachers in scaffolding and stretching students in those classrooms in a
way that manifested itself as an impact on instructional support.

Results further revealed that individual students in classrooms with greater mean classroom-
level shyness scores showed larger gains in math skills than students in control group classrooms
with similar mean classroom-level shyness scores. Effects of INSIGHTS on reading skills, how-
ever, did not vary by mean classroom-level shyness score. This finding is in line with prior work
demonstrating that shy children may be at particular risk for poor math outcomes relative to
their nonshy peers (Dobbs, Doctoroff, Fisher, & Arnold, 2006; Hughes & Coplan, 2010;
O’Connor et al., 2014b). It is hypothesized that shy children who effectively engage in their
classroom environment are more comfortable taking on the types of cognitive risks necessary to
learning new math skills in first grade (Curby, Rimm-Kaufman, & Ponitz, 2009). In classrooms
that have higher levels of mean shyness on average, the dynamics may be such that students are
able to engage in math activities that require peer interaction and engagement with the teacher,
activities in which they may be less likely to engage in classroom settings with peers who are
more outgoing and may demand more teacher attention. Reading achievement, however, may be
less related to the pattern of social interactions at the classroom level and more associated with
individual time spent on task practicing reading skills (Cipielewski & Stanovich, 1992; Mol &
Bus, 2011). In addition, it is important to remember that the attention-control condition in this
evaluation study was a reading program. Program effects may have been diluted by comparison
children taking part in a reading intervention. Effects must be interpreted over and above the
assignment to this reading intervention.

Most SEL programs are either explicitly designed to be delivered in concert with literacy instruction
(e.g., 4Rs, RULER; J. L. Brown et al., 2010; Hagelskamp, Brackett, Rivers, & Salovey, 2013) or
implemented during literacy instruction given more potential overlap between relevant lessons and
themes. For example, with respect to INSIGHTS, there are likely more opportunities to discuss
behaviors in relation to puppets and storybook characters than in the context of learning one’s numbers
or basic numeracy. Thus, assuming less attention paid to math instruction in elementary school settings,
there may be more room for growth in math achievement. Low-income parents increasingly report
spending time reading to children at home and exposing children to literacy-related activities (Bassok,

18 M. P. MCCORMICK ET AL.



Finch, RaeHyuck, Reardon, & Waldfogel, 2016). In line with this work, low-income shy children may
not necessarily be at risk for poor reading outcomes in the way they are for poor math outcomes.

Limitations and directions for future research

This study has several limitations that provide directions for future research. First, although the
sample represented urban schools with higher mean classroom-level shyness scores, which is a
population prioritized for early intervention, the generalizability of the findings is limited.
Second, further study is needed to examine why INSIGHTS appears to be particularly effective
in shy classrooms and whether other temperaments (e.g., a high-maintenance temperament;
McClowry, 2002) benefit in a similar or different way from the intervention. Third, we were
limited by the variation in shyness we observed in the data in operationalizing shy and nonshy
classrooms. Furthermore, not all students in each classroom were included in the operationaliza-
tion of the mean classroom-level shyness scores. Future studies may consider how shy class-
rooms look depending on more concrete cutpoints and/or may explicitly aim to enroll more shy
children in classrooms. Fourth, students in first-grade classrooms had already experienced a full
year of the intervention in kindergarten. Thus, it is possible that long-term effects of the
intervention picked up at the first-grade year were actually attributable to the program in
kindergarten. Next, although we believe that the measures for the study were well triangulated
—drawing on parent reports of temperament, observed measures of classroom quality, and
assessments of academic outcomes—it is likely important to also consider teacher reports of
temperament and how those may or may not align with parent perceptions.

It is important to note that it is possible that some of the effects on students that were observed in the
current study were related to the amount of intervention dosage that children received across kinder-
garten and first grade. Future work should consider the extent to which more participation over time
links to outcomes for students and whether those impacts continue to vary by classroom characteristics,
such as mean classroom-level shyness scores. In addition, as noted earlier, this study was not originally
designed to consider moderating impacts at the classroom level. Thus, rather than considering this set of
analyses as confirmatory, it is appropriate to frame this set of analyses as exploratory in nature, intended
to build initial evidence that can inform future research. Thus, it may behoove future researchers to
explicitly power studies to examine impact variation across classroom settings. In addition, this study
only examined impacts on one classroom-level outcome of interest—instructional support. Further
intervention work should consider other salient classroom-level predictors of student academic out-
comes, such as the time spent on different content domains and/or teachers’ effective differentiation of
instruction. Finally, given the lack of research on shy children in general (e.g., Evans, 2010), this study
was designed to explicitly consider shyness at the classroom level. However, other temperament
typologies—such as a high-maintenance temperament (high in negative reactivity, high in motor
activity, low in task persistence; McClowry, 2002)—also warrant a similar investigation with outcomes
that are relevant to those temperaments’ specific risk factors.

Implications for policy and practice

This article is one of the first to consider the role of temperament—specifically shyness—at the
classroom level when examining moderated impacts of a temperament-based SEL program on
instructional support and student academic outcomes. The major lesson from this work is that
context matters. We found that in classrooms with greater mean classroom-level shyness scores—a
key risk factor for lower instructional support and math achievement—impacts of INSIGHTS were
generally larger. Although there are nuanced reasons to explain the heterogeneity of effects, future
evaluators of temperament-based interventions should build on this work to determine whether such
moderated impacts are replicated across diverse implementation settings.
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Although support for the expansion and implementation of SEL programs like INSIGHTS is
growing, school districts typically have limited funds for these interventions. In such a context, it
is important to consider the types of settings that are most likely to benefit from such a
program. Data from the current study demonstrate that students are grouped in such a way
that some classrooms have higher percentages of shy students than other classrooms. In this
case, findings suggest that there are clear delineations for the types of classroom compositions—
based on temperament—that are most likely to benefit from INSIGHTS. Practitioners have a
distinct interest in improving instructional support and student math achievement—two critical
factors predictive of later successful outcomes for students—in low-income, urban schools
(Duncan et al., 2007; Hamre & Pianta, 2005; Pianta et al., 2012).

To utilize these findings in practice, school administrators and policymakers could give agency to
teachers and a possible menu of interventions or professional development supports for their
classroom. Teachers who identify higher mean classroom-level shyness scores in their classrooms
and a goal of promoting positive academic outcomes for these children may be given the agency to
select an evidence-based curriculum that has explicitly shown benefits for that type of classroom.
Also, practitioners and policymakers should be doing their own assessment to evaluate various
interventions and policies they are promoting. They can learn from studies like these to understand
why they might observe significant variation in impacts across classrooms.

Finally, policymakers may also consider how professional development supports for teachers
should not always represent a one-size-fits-all model (Yoshikawa et al., 2012). Indeed, early educa-
tion teachers are tasked with the tremendous challenge of providing instruction to a wide variety of
students who differ on such characteristics as family socioeconomic status, race/ethnicity, preschool
attendance, parent involvement, and temperament. The current study demonstrates that a simple
tool (McClowry, 2002) for measuring child temperament in schools can inform professional devel-
opment supports for teachers and provide more nuanced information representative of the needs of
their particular students. In allocating funds for teacher professional development, recognition of the
heterogeneity of student populations at the individual and classroom levels is warranted.

Notes

1. Throughout this article, we use the term shyness to describe a temperament that is high in withdrawal/low in
approach. See O’Connor et al. (2014b) for more detail on the use of this terminology and the operationalization
of shyness using the withdrawal/approach dimension from the School-Aged Temperament Inventory
(McClowry, 2002).

2. Instructional support, although shown to be important for supporting students’ academic skills (e.g., Pianta et al.,
2016), is just one component of a number of teacher practices—including delivery of content and content knowledge
—that are important for improving students’ outcomes in the early grades (Engel et al., 2013; Kunter et al., 2013).

3. Note that these data were drawn from a larger study that tested the main effects of the INSIGHTS intervention
on classroom and student outcomes. Thus, the research questions examined are considered exploratory in the
context of the full study.

4. In McClowry’s (2002) identification of temperament typologies, the School-Aged Temperament Inventory
(McClowry, 2002) is used to operationalize four temperament profiles: (a) High-maintenance children are
high in negative reactivity, high in motor activity, and low in task persistence; (b) industrious children are high
in task persistence, low in negative reactivity, and low in motor activity; (c) cautious/slow to warm up children
are high in withdrawal/low in approach; and (d) social/eager children are low in withdrawal/high in approach.

5. Because there was significant variation in the number of students participating in the study by classroom, we
conducted a check to determine whether we observed similar ICCs for classrooms with almost complete
participation (90% or more) versus the full sample of classrooms. This approach allowed us to have 12 total
classrooms to examine for levels of between-classroom variation. Findings from ICC analyses at the classroom
level and descriptive research were fairly well aligned with the broader set of classroom findings. Within this
group of 12 classrooms, we found that 31% of the variation in shyness was between classrooms. The between-
classroom variation in the full sample was 28%. In addition, we found that the standard deviation for shyness in
these classrooms (SD = 0.43) was aligned with that in the full sample (SD = 0.47 across both treatment and
control groups). Accordingly, we did not find that the overall distribution in the high-participation classrooms
was significantly different from what we had originally found in the full sample.
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