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Abstract

Schools are an attractive setting for implementation of mindfulness-based programs because mindfulness practices, by their
very nature, align with a wide range of core educational goals. The present study investigated the effects of an 8-week
(16 session) school-based mindfulness program for young children across 8 classrooms (K through 2) using a quasi-
experimental delayed-intervention control group design. Results indicated that the mindfulness program was associated with
significant improvements in teacher ratings of externalizing and prosocial behaviors. Program outcomes were not associated
with child sex or race/ethnicity, but did vary by grade. Descriptive analyses suggest that outcomes tended to be more positive
in classrooms with higher levels of teacher and student engagement. Results of the present study add to the growing
knowledge base on the positive effects of school-based mindfulness programs and point to a need for more rigorous inquiry
into the extent to which students and teachers are engaged with mindfulness programs both during the program itself and in
their day to day functioning.
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Highlights

e Teacher ratings of prosocial behavior and externalizing behavior improved after a 16-session mindfulness program.
e Program outcomes differed by grade but not across child sex and race/ethnicity.
e Teacher and student engagement in the mindfulness program was associated with more positive outcomes.

Social and emotional learning (SEL) programs in the
schools focus on developing a wide range of students’
interpersonal, self-regulatory, and emotional competencies.
Mindfulness-based SEL programs aim to develop these
competencies through the cultivation of children’s ability to
pay attention to the present moment with curiosity and
nonjudgment (Bakosh et al., 2016; Kabat-Zinn, 2003).
Mindfulness-based SEL programs are increasingly being
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used with children and adolescents to support a range of
health, academic, and social outcomes. A growing body of
research has shown positive effects on executive functions
(Black 2015; Dunning et al., 2019), mental health (Black,
2015; Kallapiran et al., 2015; Zoogman et al., 2015), aca-
demic performance (Bakosh et al., 2016), and socio-
emotional outcomes (e.g., self-regulation, stress reduction)
(Black, 2015; Flook et al., 2015). Research has also sug-
gested that mindfulness programs are feasible and accep-
table for diverse groups of youth (Flook et al., 2015;
Poehlmann-Tynan et al., 2016). Not surprisingly, schools
have become a rapidly growing area for implementation of
mindfulness programs (Felver & Jennings, 2016).

Schools are an attractive setting for implementation of
these kinds of programs because mindfulness practices, by
their very nature, align with core educational goals,
including emotional self-regulation, stress-reduction, pro-
social behavior, and attentional control (Meiklejohn et al.,
2012; Zenner et al., 2014). The pattern of research on
outcomes of school-based mindfulness programs parallels
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the broader findings for mindfulness programs, showing
improvements in mental health outcomes (Carsley et al.,
2018; Joyce et al., 2010), academic achievement (Bakosh
et al., 2016; Beauchemin et al., 2008; Singh et al., 2016),
prosocial behavior (Flook et al., 2015), emotional regulation
(Arch & Craske, 2006; Coffey & Hartman, 2008), and
attention (Poehlmann-Tynan et al., 2016). The magnitude of
the effect sizes in this research has generally been small to
moderate, with considerable variability across populations,
settings, and programs (Carsley et al., 2018; Zoogman et al.,
2015). This variability may be due to a combination of
methodological challenges and implementation factors that
are inherent to the study of mindfulness programs in schools
and other contexts.

Several comprehensive reviews of mindfulness research
have documented important methodological considerations
that limit conclusions about the efficacy of mindfulness
programs (Davidson and Kaszniak, 2015; Van Dam et al.,
2018). Among the most common methodological limita-
tions in research on mindfulness programs is ambiguity in
the conceptualization of mindfulness. Programs differ in the
way that mindfulness is operationalized and which specific
practices are emphasized, complicating the interpretation of
program outcomes (Bishop et al., 2006; Davidson &
Kaszniak, 2015; Van Dam et al., 2018). Other common
methodological limitations include the lack of comparisons
to “active” control groups (Davidson & Kaszniak, 2015;
Greenberg & Harris, 2012) and a heavy reliance on self-
report measures (Davidson & Kaszniak, 2015; Eklund et al.,
2017; Van Dam et al., 2018). In addition to the inherent
risks of social desirability and demand characteristics, the
use of self-report or first-person measures may present
unique challenges for measuring mindfulness processes and
outcomes (Davidson & Kaszniak, 2015; Van Dam et al.,
2018). Changes that result from mindfulness practice may
influence the reliability and construct validity of self-report
measures, especially with younger children (M. S. Good-
man et al., 2017). For these reasons, several researchers
have recommended the use of “second-person” reports by
outside observers as a strategy to assess outcomes in
mindfulness programs (Dunning et al., 2019; Eklund et al.,
2017; M. S. Goodman et al., 2017).

In addition to these methodological limitations, outcome
research for school-based mindfulness programs is com-
plicated by a range of factors related to implementation
(Burke, 2010; Dariotis et al., 2017). Mindfulness programs
in the schools differ in the extent to which they account for
important contextual factors that could contribute to out-
comes, such as developmental considerations, cultural
context, and race or ethnicity (Burke, 2010; Davidson &
Kaszniak, 2015; Fung et al., 2019; Goodman et al., 2017).
There is also considerable variability in the extent to which
mindfulness programs are integrated into the existing school

context rather than delivered as a separate program. For
instance, Dariotis and colleagues (2017) found that barriers
to active engagement in the program included the adequacy
of the physical environment, the timing of the program, and
the extent to which students had to miss other activities in
order to participate. Accordingly, lack of time and student
disengagement with the program have been cited as barriers
to implementation (Joyce et al., 2010).

Because of these factors, researchers have stressed the
importance of documenting treatment or implementation
fidelity for mindfulness programs in schools and other set-
tings (Gould et al., 2016; Kechter et al., 2019). Treatment
fidelity reflects a systematic assessment of the degree to
which an intervention is implemented consistently and as
intended (Gould et al., 2016; Kechter et al., 2019). Higher
levels of fidelity are generally associated with better pro-
gram outcomes and can enhance understanding of factors
affecting response to the interventions (Greenberg and
Harris, 2012). Gould and colleagues (2016) outline four
common dimensions for assessing whether a program has
been implemented with fidelity, including the extent to
which: (a) a program’s core components were delivered as
designed (adherence), (b) the magnitude of exposure is
specified (dosage), (c) the content was implemented as
intended (quality), and (d) participants were engaged in the
program (responsiveness).

One aspect of implementation fidelity that is of particular
relevance in school-based mindfulness research is the
degree of training and preparation of the teachers or facil-
itators of the mindfulness program (Burke, 2010; Carsley
et al., 2018; Emerson et al., 2019; Saunders & Kober,
2020). School-based mindfulness programs are typically led
by either outside facilitators or trained classroom teachers.
Some research has suggested that trained teachers elicit
more positive outcomes than outside facilitators (Carsley
et al., 2018). This may be because teachers have extensive
interaction with the children outside the program and may
be more likely to incorporate or reinforce elements of the
mindfulness program day to day (Britton et al., 2014;
Carsley et al., 2018). Other research has shown that mind-
fulness programs have a stronger effect with more minutes
of training and more home practice, which suggests that
increased teacher-initiated practice may improve program
outcomes (Chadwick & Gelbar, 2016; Zenner et al., 2014).
However, much of the outcome research for school-based
mindfulness programs using outside facilitators does not
document the degree of classroom teacher involvement in
the program or their implementation of mindfulness prac-
tices outside of the formal program.

In an examination of implementation factors in the
delivery of school-based mindfulness programs, Dariotis
et al. (2017) identified student and teacher “buy-in” as
an important consideration for programs. Teachers and
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students in their study expressed a desire for integration of
mindfulness strategies during aspects of their regular school
day, suggesting that this may influence teacher and student
engagement. Although research on school-based mind-
fulness programs frequently includes information on the
training of the facilitators, it generally neglects any mea-
surement of day-to-day implementation of mindfulness
practices beyond the formal program sessions.

In this study, we evaluated the outcomes of an 8-week
(16 session) school-based mindfulness program for children
in grades K — 2. All students participated in a mindfulness
program facilitated by an outside instructor as part of their
regular classroom schedule. We incorporated several unique
methodological elements to address some of the limitations
of previous research. Specifically, we included direct
assessment of implementation fidelity pertaining to the
structural components of the program (e.g., adherence,
dosage, responsiveness; see Gould et al., 2016). We also
incorporated measures of classroom teacher implementation
of mindfulness strategies outside of the formal program and
student engagement during the sessions.

Method
Design

The present study evaluates outcomes for a school-based
mindfulness program implemented in a public elementary
school in northeastern Pennsylvania. We used a quasi-
experimental pretest-posttest design with an immediate
intervention condition (group 1) and a delayed (4 weeks)
intervention condition (group 2). The primary outcome
variables were classroom teacher ratings of the student’s
prosocial behavior and behavioral/emotional difficulties.

Schoolwide Demographics

Approximately 94% of students in the selected elementary
school receive free or reduced lunch and 10% are English-
language learners. Nearly 77% of enrolled students identify as
Hispanic, 13% identify as African American, 5% identify as
White, 3% identify as Multi-Racial, and 1% identify as Asian.

Sample Demographics

Across all classrooms, 136 children participated in the
mindfulness program. Parents or guardians for 30 children
chose to opt-out (N =13) or did not adequately complete
the required forms (N = 17). Data for those children were
not included in our analyses, even though the children
participated in the mindfulness program. The profile of the
excluded cases was not significantly different from included
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cases across race, )(2 2, N=117)=1.35, p=0.508 or sex,
)(2 (1, N=134)=0.12, p=0.737. After excluding cases,
teacher ratings were available for a total of 106 students, but
there were some missing data at each of the time points.
Students’ date of birth, gender, and race/ethnicity were
provided by the school. Data provided by the school did not
allow for indication of gender other than male or female
and did not include a multiracial category. Once student
demographics were matched with teacher ratings, all iden-
tifying information was removed from the dataset. Student
ages ranged from five years old to nine years old (M = 6.68,
SD = 0.89). Approximately 45% of students were identified
as girls (N =47) and 55% were identified as boys (N = 58).
Among the children for whom race and ethnicity were
provided (N = 90), the sample was generally representative
of the school as a whole [Hispanic/Latino (78%), Black/
African-American (17%), White/Caucasian (6%)].

Classrooms

All eight K — 2 classrooms (2 kindergarten, 3 first grade,
3second grade) in the school participated in the mind-
fulness program. Classroom teachers were encouraged but
not required to participate in mindfulness sessions. All
students in the school also participated in a leadership and
empowerment program for the 2019-2020 school year
(www.leaderinme.org). Most of the classroom teachers had
little prior experience with mindfulness or meditation. Only
2 reported receiving any formal training in yoga, medita-
tion, or other mindfulness practices. Several teachers
reported engaging in mindfulness practices on their own at
least occasionally, including yoga (N = 3), meditation (N =
3), and mindful activities (e.g., mindful walking, mindful
eating; N =4). Using a 5-point scale, all 8 teachers reported
that they were either moderately (N = 3), very (N =2), or
extremely (N = 3) interested in learning mindfulness tech-
niques to use in their classrooms. To recognize the value of
teachers’ time, we provided gift cards ($75) to teachers for
completing rating scales. Classroom supplies were also
donated by a local organization for all participating class-
rooms (valued at approximately $75).

Mindfulness Instructor

The same instructor taught all mindfulness sessions at the
elementary school. The mindfulness instructor has been
teaching mindfulness programs for 4 years and has com-
pleted extensive training as a requirement for participating
in the delivery of the school-based program. This training
included 200+ hours of yoga teacher training program, a
14-hour trauma-informed training program, and two 6-week
online courses through Mindful Schools (Mindfulness
Fundamentals, Mindful Educator Essentials).
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Mindfulness Curriculum

Session content for the mindfulness curriculum is presented
in Table 1. The curriculum used in this study was developed
over the course of several years using two established
mindfulness curricula: Mindful Schools (mindfulschools.
org) and MindUp™ (mindup.org). Research on the Mindful
Schools curriculum has documented positive effects on
children’s depression and teacher ratings of students’
attention, self-control, and prosocial behavior (Black &
Fernando, 2014; Liehr & Diaz, 2010). The MindUp pro-
gram has been associated with reductions in behavioral
problems and improvements in social and emotional com-
petence, behavioral regulation, adaptive skills, and execu-
tive functioning (Crooks et al., 2020; Schonert-Reichl et al.,
2015; Schonert-Reichl & Lawlor, 2010). For the curriculum
adapted for the current study, lessons 1-3, 6-10, 12, 15 and
16 are derived from the Mindful Schools curriculum, which
was developed for grades K-5. Lessons 3, 4, and 14 are
derived from the MindUp™ curriculum, which was devel-
oped for grades K-2. Two new lessons were developed by
the second author’s organization in response to an emerging
need in a large number of classrooms for instruction about
the mindfulness of change (Lesson 11) and kind words
(Lesson 13). These lessons were also designed for grades
K-2. The conceptual basis of the curriculum is aligned with
the framework suggested by Flook et al. (2015), in which
training in mindfulness practices improves attention and
self-regulatory functions, which then facilitate the devel-
opment of prosocial behavior and a reduction in problem
behavior.

Table 1 Mindfulness program lessons

Lesson #  Curriculum Source Lesson Title/Focus
Lesson 1 ~ Mindful Schools Mindfulness Introduction
Lesson 2 Mindful Schools Breath
Lesson 3 Mindful Schools Heartfulness & Kind Thoughts
Lesson 4  Mind-Up The Brain
Lesson 5  Mind-Up The Brain & Emotions
Lesson 6  Mindful Schools Generosity & Kind Actions
Lesson 7 Mindful Schools Thoughts
Lesson 8  Mindful Schools Gratitude
Lesson 9 Mindful Schools Kind & Caring On the Playground
Lesson 10 Mindful Schools Emotions
Lesson 11 Shanthi Project Change
Lesson 12 Mindful Schools Mindful Test Taking
Lesson 13 Shanthi Project Mindful Communication/
Kind Words
Lesson 14 Mind-Up Taking Another’s Point of View
Lesson 15 Mindful Schools Mindful Eating
Lesson 16 Mindful Schools Ending Review

Measures
Strengths and Difficulties Questionnaire (SDQ)

The SDQ (Goodman, 1997) is a 25-item rating scale com-
pleted by classroom teachers to measure student behavior.
SDQ items are scored on a 3-point response scale (0 = not
true, 1 =somewhat true, 2 =certainly true). The SDQ
consists of five subscales (emotional symptoms, conduct
problems, hyperactivity, peer problems, prosocial beha-
vior), each with scores ranging from zero to ten. All items
are coded such that higher scores indicate more of the target
behavior. In a large scale factor analytic study, Goodman
and colleagues (2010) recommend using broader inter-
nalizing and externalizing subscales for analyses of low-risk
samples rather than the original subscales. Therefore, for the
purposes of this study, we restricted analyses to internaliz-
ing (emotional and peer subscales) and externalizing
(hyperactivity and conduct subscales) behaviors in addition
to the prosocial subscale. We computed Cronbach’s
alpha coefficients for each subscale score at each time
point. Reliability coefficients for the internalizing (0.71 <«
<0.81), externalizing, (0.90<a <0.93), and prosocial
behavior (0.87 <o <0.90) were good to excellent at each
time point.

Session Engagement

To examine the degree to which classroom teachers and
students actively participated in the program, the mind-
fulness instructor completed two single-item measures to
evaluate student engagement and teacher engagement
during mindfulness sessions. For teacher engagement, the
instructor indicated whether the classroom teacher (a)
actively participated for the whole mindfulness session,
(b) actively participated for part of the session, (c) did not
participate, (d) was not present during the session, or (e)
was present but disruptive during the session. We esti-
mated the degree of overall teacher engagement by com-
puting the proportion of sessions in which the teacher
actively participated in part or all of a session. Overall,
teachers were generally engaged with the program,
actively participating in nearly two-thirds of the 16 ses-
sions on average (M= 10.38, SD =4.03). However,
there was considerable variability in teachers’ level of
engagement with the mindfulness sessions. While four
teachers actively participated in at least 75% of the ses-
sions, two teachers actively participated in less than a
third of the sessions.

For student engagement, the mindfulness instructor rated
the extent to which students, as a group, were actively
involved in the day’s lesson on a 5-point scale (1 =not
engaged at all; 5 = very engaged). Consistent with previous
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studies, we estimated the level of student engagement by
computing the mean engagement score across all 16 ses-
sions (Frank et al., 2014). Students in this sample were
highly engaged in the program according to mindfulness
instructor ratings. The mean student engagement rating for
each classroom ranged from 3.86 (SD=0.70) to 4.87
(SD = 0.35) with a mean engagement score of 4.35 across
all classrooms (SD = 0.40).

Teacher Implementation

To better understand the degree to which teachers found
value in the mindfulness program and subsequently inte-
grated it into their day-to-day classroom activities, we
incorporated several brief assessments of teachers’ use of
mindfulness practices with their students outside of the
sessions. Specifically, at two points during the program
(after 5 sessions, after 10 sessions) and two points after the
program (5 weeks, 10 weeks), teachers completed a brief
online survey that asked them to report whether or not they
had used any of six different mindfulness practices (e.g.,
mindful breathing, practicing gratitude) during the preced-
ing week. We estimated overall teacher implementation by
computing the mean number of possible practices used
across all time samples. Teachers in the delayed interven-
tion group only completed the teacher involvement measure
once after the program. The final scheduled assessment
occurred after the schools were closed because of the
COVID-19 pandemic.

Implementation Fidelity

The mindfulness instructor completed an implementation
fidelity checklist after every lesson. The measure includes
six forced-choice questions that evaluate the degree to
which each given session was delivered as intended, and
included core curricula and process components (e.g.,
review of past content, mindful listening exercise, seated
mindfulness practice). Core components were derived
from pilot testing, curricular review, and collaboration
with two experienced mindfulness instructors. The
resulting fidelity checklist was revised based on pre-
liminary pilot testing with 4 mindfulness instructors
across 53 sessions and is intended to align with several of
Gould et al.”s (2016) dimensions of fidelity. For example,
to address the extent to which the curriculum’s core
components were implemented as designed (i.e., adher-
ence), instructors answered a series of yes/no questions
about core content immediately after each session (e.g.,
Did you complete a mindful listening exercise with the
singing bowl1?). Of the total of 128 lessons taught across
all classrooms, we found that 96% (N = 123) included at
least five of the core content areas and approximately 85%
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included all six content areas. Dosage was reflected in
both the percent of lessons received and the total duration
of the program (i.e., 320 minutes). To assess the extent to
which participants were engaged in the program (i.e.,
responsiveness), mindfulness instructors provided ratings
of student engagement immediately after each session
(i.e., “As a whole, how actively involved were the stu-
dents in the lesson today?”).

Procedure

All procedures were approved by the first author’s insti-
tutional review board. Parents of children in the kinder-
garten, first, and second grade were informed by the
school about the inclusion of a mindfulness program as
part of the school curriculum independent of the current
research. Participation in the research study involved
providing informed consent for the inclusion of teacher-
ratings of their child’s behavior. Parents received a letter
explaining the nature of the research and could choose to
opt-out of including teacher-ratings of their child for the
research study. In those cases, the child still participated
in the mindfulness program as part of the school
curriculum.

One week prior to the start of the program, the mind-
fulness instructor and a research consultant met with the
classroom teachers participating in the present study. A
survey of prior experience with mindfulness was distributed
and reviewed, as were completion instructions for the SDQ.
In addition, a timeline for teacher involvement surveys and
gift card incentives for completion of the assessments were
reviewed. The curriculum was also reviewed with the tea-
chers, as was the importance of classroom teacher engage-
ment to the success of the program. The mindfulness
program was delivered across eight classrooms, twice a
week, for a duration of eight weeks. Sessions were
approximately 20 minutes in length.

Eight elementary school classrooms were randomly
assigned in blocks (i.e., by grade) to be in the immediate or
delayed program group. All 8 classroom teachers completed
the SDQ before the mindfulness program began in mid-
September. These ratings served as the pre-program
assessment for Group 1 (immediate) and the initial base-
line assessment for Group 2 (delayed). Four of the class-
rooms (Group 1) began the mindfulness program
immediately. They received the SDQ a second time upon
completion of the 16-session curriculum in mid-November
(post-program). The remaining four classrooms (Group 2)
began the mindfulness program four weeks later than Group
1, serving as a delayed intervention group. Classroom tea-
chers from Group 2 completed the SDQ an additional time
pre-program (mid-October) and near the end of December
(post-program).
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Results
Pre-Program Differences

Because we were only able to randomly assign blocks (i.e.,
classrooms) and not children to conditions, we conducted a
series of analyses to evaluate whether the two intervention
groups differed at the start of the mindfulness program. We
used a 2-level linear mixed model analysis with classroom
teacher as a level 2 random effect for pre-test scores on the
primary outcome measures. The two intervention groups
were not significantly different at pre-test on SDQ prosocial,
#(6.25) = —0.47, p =0.656, internalizing, #6.41) = —0.74,
p = 0.486, or externalizing scores #(6.35) =0.32, p = 0.759.
The groups also did not differ in the sex, y* (1, N =105) =
0.12, p = 0.914, or race/ethnicity,)(Z(Z, N=90)=099,p=
0.611. With regard to age, the children in Group 2 (delayed)
were slightly older, F(1, 101) =6.33, p =0.013. However,
this difference is likely due to the fact that an odd number
(i.e., three) of 1st and 2nd grade classrooms resulted in more
2nd grade students in one group than the other.

Establishing a Baseline

To help rule out that any changes in student behavior during
the intervention period were due to factors outside of the
program (e.g., school-wide leadership program), we eval-
uated if SDQ scores changed over the four-week period
preceding the program for Group 2 using linear mixed
modeling with classroom teacher as a level-3 random factor
and individual student as a level-2 random factor. Results
indicated that there were no significant differences in
internalizing scores, F(1, 49.48)=0.11, p =0.737, exter-
nalizing behavior scores, F(1, 49.09) =0.49, p =0.486, or
prosocial behavior scores, F(1, 49.50)=0.07, p=0.794,
over the baseline period.

Evaluation of Outcomes

The delayed and immediate intervention groups used the
same curriculum with the same mindfulness instructor.
Therefore, we would not expect to see a group by time
interaction. If there were a significant interaction, sub-
sequent analyses would need to account for group status in
addition to teacher and student level explanatory variables.
To examine this question, we conducted 3-level linear
mixed model analyses for each of the primary outcome
variables. In these analyses, repeated measurements (level
1) were nested within individuals (level 2) who in turn were
nested within classroom teacher (level 3). We estimated the
variance of random intercepts (and not slopes) at levels 2
and 3. We treated time and intervention group as fixed
factors, and examined the effect of the time by group

W Pre-program B Post-program

Estimated Marginal Means (SDQ)

Prosocial Internalizing Externalizing

SDQ Domain

Fig. 1 Pre-post program changes on teacher ratings of children’s
behavior. Note. Bars represent standard errors

interaction in this model. Results indicated that there
was no group by time interaction for prosocial behavior,
F(1, 95.84) =0.12, p = 0.734, internalizing behaviors, F(1,
85.46) = 1.39, p=0.242, or externalizing behaviors, F(1,
92.87) =2.26, p=0.136. Because there did not appear
to be any group by time interactions, we aggregated the
delayed and immediate intervention groups for subsequent
analyses. Figure 1 presents the estimated marginal means
for pre-program and post-program on each of the out-
comes. Collapsing across group status, teachers’ SDQ
ratings indicated significant improvements on two of the
three primary outcomes. Specifically, from pre-program to
post-program, teacher ratings of students’ prosocial beha-
vior increased, F(1,95.84) =22.43, p<0.001, and ratings
of externalizing behaviors decreased, F(1,92.87)=6.16,
p =0.015. There was not a significant change in teacher
ratings of students’ internalizing behavior, F(1,85.46) =
1.73, p=0.192.

Potential Moderators

To examine whether program outcomes differed according
to various student characteristics, we conducted a series of
linear mixed models as described above, replacing group
status with specific student characteristics to examine
whether the pattern of pre-post differences varied across
sex, race, or grade. For comparisons of race, we included
only children identified as Hispanic/Latino and Black/
African-American due to the insufficient sample size for
the other racial and ethnic categories. There were no sig-
nificant sex by time interactions for prosocial behavior,
F(1,97.25) =0.37, p = 0.546, internalizing problems, F(1,
86.17) = 0.04, p =0.843, or externalizing behavior, F(I,
93.78) = 0.23, p = 0.634. There were also no race by time
interactions for externalizing problems, F(1, 79.42) =
1.97, p=0.164, internalizing problems, F(1, 76.76) =
0.01, p =0.908, or prosocial behavior, F(1, 80.63) = 1.66,
p=0.202. These results suggest that the pattern of
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changes from pre to post-program were comparable across
student sex and race/ethnicity. There was, however, a
significant grade by time interaction for externalizing
behavior, F(2, 91.75) =5.28, p =0.007. Teacher ratings
of student externalizing behavior decreased in grade 1 but
showed little change in kindergarten and 2nd grade.

An examination of classroom by classroom changes for
internalizing and externalizing outcome measures indicated
that the overall pattern of scores was consistently different
for one classroom. In general, classroom #8 (grade 2)
showed increases in externalizing and internalizing scores,
while all of the other classrooms showed either significant
decreases or non-significant decreases in these outcomes.
To examine the impact of this one classroom, we re-ran
linear mixed models described above for each of the three
outcome variables with classroom #8 removed. With one
exception, the magnitude of the changes from pre-program
to post-program were greater when classroom #8 was
removed, but the overall pattern of changes generally
remained consistent for each of the outcome measures.
However, in the analysis of grade by time interactions, the
removal of classroom #8 resulted in a more coherent pattern
of results. Specifically, while internalizing and externalizing
scores decreased for grades 1 and 2, there was little change
for the kindergarten classrooms (see Fig. 2).

Classroom Teacher Engagement

All sessions were conducted by a trained mindfulness
instructor during the regular school schedule. Classroom
teachers were invited to participate in the sessions along
with the students and were encouraged to use mindfulness
practices from the program outside of the sessions. As
described above, we recorded the proportion of sessions that
classroom teachers actively participated in the mindfulness
sessions (i.e., session engagement) and the mean number of
mindfulness practices they had engaged in at several points
during and after the program (i.e., teacher implementation).
A total engagement composite was computed as the product

= Kindergarten ==@= 1st Gradc =—#==2nd Grade

Estimated Means (Externalizing)

Pre-Program Post-Program

ime of Assessment

Fig. 2 Changes in SDQ externalizing problems by grade (classroom #
8 removed)

@ Springer

of session engagement and implementation scores, with
higher scores reflecting greater levels of overall engagement
with the program. Because of the relatively small number of
classrooms, we examined the potential role of teacher
engagement in the program by plotting the teacher
engagement composite by pre-post changes on each of the
outcome measures. Figure 3 illustrates the relationship
between teacher engagement across classrooms and pro-
gram changes for externalizing behavior (see Supplemen-
tary Information for additional figures). Overall, there
appears to be a modest tendency for greater teacher
engagement to be associated with increases in prosocial
behavior (r = 0.56) and decreases in externalizing behavior
(r = —0.45). The pattern of scores suggests no relationship
for internalizing behavior (r =0.08). Because these corre-
lations are based on a small sample of classes, these rela-
tionships should be interpreted as primarily descriptive or
exploratory.

Student Engagement

As mentioned previously, student engagement in the
mindfulness program was estimated using a 5-point scale
completed by the mindfulness instructor immediately after
each session. We computed a composite student engage-
ment score for each classroom by getting mean ratings
across all 16 sessions for that classroom. As we did for
teacher engagement, we examined the potential role of
student engagement in the program by plotting a student
engagement composite by pre-post changes on each of the
outcome measures. Results suggested that outcomes tended
to be more positive for classrooms in which students were
perceived to be more engaged in the sessions. Figure 4
displays the relationship for prosocial behaviors. Based on
the small sample of classes, higher student engagement
was generally associated with higher prosocial behavior
(r = 0.60) and lower externalizing behavior (r = —0.30),
but not clearly related to internalizing (r = 0.07) (see Sup-
plementary Information for additional figures).

Discussion

Mindfulness-based interventions target a range of core skills
(e.g., self-regulation, attentional control) that are likely to
impact children’s experience in a school context (Meikle-
john et al., 2012; Zenner et al., 2014). Consistent with prior
research on school-based mindfulness interventions, we
found positive but small to moderate effects on teacher
ratings for both positive and negative behaviors (Carsley
et al., 2018; Zoogman et al., 2015). Specifically, we found a
significant decrease in externalizing behaviors (hyper-
activity and conduct problems) and an increase in prosocial
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behaviors from pre-program to post-program. In general, we
did not find significant program effects for internalizing
behaviors. Given the design of this study, we are not able to
distinguish whether the program is less effective for inter-
nalizing outcomes or whether the source of measurement
(i.e., teacher ratings) limits the ability to detect changes. In
comparison to prosocial and externalizing behaviors, inter-
nalizing behaviors are less visible to an outside observer.

Student Engagement Composite

These results replicate those of Viglas and Perlman (2018),
who used a similar curriculum, and add to the emerging
literature that documents the potential for mindfulness
based interventions to reduce disruptive behaviors and
increase prosocial behaviors (Meiklejohn et al., 2012;
Zenner et al., 2014). Like Britton et al. (2014), we imple-
mented a program for all children in the selected grades
rather than identifying a subset, which promotes greater
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generalizability in conclusions and minimizes the chal-
lenges of pulling students out of other desirable activities
since it is built into the curriculum (Dariotis et al., 2017).

Overall, program effects were relatively consistent across
student characteristics, with similar patterns of change
across sex and race/ethnicity (Zoogman et al.,, 2015).
However, there were potentially important differences by
grade level. Across outcome measures, the changes were
most pronounced in first grade classes, with little change in
kindergarten classrooms. Outcomes for 2nd grade class-
rooms generally paralleled the positive changes in 1st grade
classrooms, with the magnitude of the changes being
affected considerably by one classroom that showed con-
sistently different patterns of scores.

The failure to find positive changes in kindergarten
classes was surprising. Some researchers have argued that
mindfulness programs are particularly well-suited for pre-K
and Kindergarten children (Moreno, 2017). Accordingly,
several studies have documented positive outcomes of
school-based mindfulness interventions in very young
children (Flook et al., 2015; Thierry et al., 2016; Viglas &
Perlman, 2018). However, direct comparisons are difficult
because some of these studies (Flook et al., 2015; Thierry
et al., 2016) were implemented by the classroom teacher,
used a different mindfulness curriculum, included different
outcome measures, or were implemented over a longer
period of time. Viglas and Perlman (2018), however, found
significant improvements in prosocial behavior and hyper-
activity among this age group using the same outcome
measure (i.e., the SDQ) and a variation of the same curri-
culum used in the current study (i.e., Mindful Schools).
Their results suggest that the failure to find significant
changes among the kindergarten classrooms in the present
study is not necessarily attributable simply to curricular
differences or program duration. It may be that there are
other variables that may moderate the effects of mindfulness
programs with very young children. For instance, variations
in classroom teacher characteristics (e.g., program ‘“buy-
in”), school structures (e.g., half-day vs. full day kinder-
garten), or contextual influences (e.g., facilitator-teacher
communication) may explain why a similar program might
have different effects across studies (Dariotis et al., 2017).
Future research should supplement measures of program
outcomes with information on the extent and ways in which
mindfulness practices are integrated into the classroom
outside of the formal program sessions.

In the present study, we attempted to address some of the
common methodological limitations in school-based mind-
fulness programs. For instance, we included measures of
intervention fidelity to document the extent to which the
program was implemented consistently and as intended. We
had evidence that the program was delivered with high
fidelity along several important dimensions, including
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adherence, dosage, and responsiveness (Gould et al., 2016).
For instance, all sessions were led by the same highly-
trained program facilitator to control for variations in the
delivery of the program. The facilitator documented very
high levels of implementation of core program content
across all classrooms. It is important to note, however, that
the fidelity measures were completed by the mindfulness
instructors. Ideally, future research should also incorporate
ratings by outside observers to assess for potential bias.
However, this concern is mitigated somewhat by the fact
that the majority of the fidelity checklist contained simple
yes/no statements about whether specific content was cov-
ered. These kinds of statements are less likely to be subject
to interpretation. We also addressed other dimensions of
fidelity (i.e., responsiveness) by measuring classroom tea-
cher and student engagement in each session of the pro-
gram. With regard to students’ responsiveness, the
facilitator rated the level of engagement in the lessons as
consistently high across the program. Although our data are
based on a small sample of classrooms, students’ and tea-
chers’ engagement in the program appeared to be associated
with more positive outcomes. More rigorous measurement
of engagement is necessary to draw more definitive con-
clusions, but this finding represents an important con-
sideration for future research on school-based mindfulness
programs. While there has been a call for more effective
documentation of intervention fidelity for mindfulness
programs (Gould et al., 2016; Kechter et al., 2019), there
has been little systematic investigation of the ways in which
these programs are integrated into the classroom culture
outside of the formal program. Gould et al. (2016) argues
that outside mindfulness practice may be a proximal pre-
dictor of program outcomes and is a potentially important
aspect of the responsiveness dimension of implementation
fidelity. Although studies of adult mindfulness programs
often include measures of outside practice (Kechter et al.,
2019), this information is often lacking in research on
school-based mindfulness programs (Gould et al., 2016).
One notable exception was Kuyken et al. (2013), who found
that the extent of adolescents’ post-program mindfulness
practice was associated with more positive outcomes at
post-program and at a 3 month follow-up. In the current
study, we included measures of teachers’ use of mind-
fulness practice both during and after the program.

Limitations

Although the inclusion of specific measures of student and
teacher responsiveness to the intervention represents a strength
of the current study, each of these measures was provided
by a single source. Specifically, the mindfulness instructor
provided all ratings of students’ and classroom teachers’
engagement during mindfulness sessions. To account for
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potential rater bias, future research should consider also
using independent observers to measure child and teacher
responsiveness. Aside from the source of the fidelity mea-
surement, there were also important limitations in the way
that we operationalized teachers’ engagement. For “in-ses-
sion” engagement, we used the proportion of sessions in
which teachers actively participated. However, we know
little about the specific nature of teachers’ involvement.
Teachers who participated in more sessions may have had a
genuine interest in learning mindfulness practices or they
may simply have been more concerned with monitoring and
correcting children’s behavior. On the other hand, teachers
may have had a genuine interest in learning mindfulness
practices, but were unable to participate actively due to
workload or administrative challenges. Our measure of
teacher involvement outside of the program sessions may
also be incomplete. Teachers’ willingness to implement
practices outside of the sessions should be a good indicator
of investment in the program. However, we estimated this
involvement by measuring the number of practices imple-
mented in a given week across a small number of time
samples. Measuring the number of practices at a few time
points may not adequately capture the degree of investment
in the program. For instance, estimating teacher involve-
ment in this way would not capture a teacher who con-
sistently uses one or two practices very effectively.

Future studies should build on the current research by
more precisely operationalizing the nature of teachers’
engagement during and outside of the program sessions. For
in-session engagement, teacher engagement could be
deliberately built into specific sessions and evaluated as a
program component (e.g., standard curriculum vs. teacher-
engaged curriculum). Conceptualizing teacher engagement
as a program component would reduce some of the error
variance associated with estimating engagement based on
voluntary participation as was done in the current study.
Outcome studies could then employ a dismantling strategy
to better understand the role that active teacher engagement
plays in program outcomes (Stein & Witkiewitz, 2020).
With regard to responsiveness outside of formal sessions,
future research should assess not just the number of mind-
fulness practices implemented, but also the frequency and
context for these practices. Weekly journals or an ecological
momentary assessment approach (e.g., Ruscio et al., 2016)
might better capture the ways in which mindfulness prac-
tices have or have not become part of the classroom culture
beyond the mindfulness program itself. Further, our study is
limited in its ability to account for cultural, organizational,
and institutional factors that impact program engagement
and curricular accessibility. For example, the broader school
population in this study included 10% English-language
learners, which may serve as a barrier to engagement. In the
current study, we did not collect information on English

language proficiency. Potential barriers to engagement like
this should be considered in future implementations of
programs in order to ensure programs are effectively tar-
geted and delivered (Watson-Singleton et al., 2019).

Another limitation of the current study is that outcomes
were measured through a single source, teacher ratings of
behavior. Although the results are consistent with prior
research using these ratings, the conclusions would be
strengthened by the inclusion of performance-based mea-
sures of anticipated outcomes, such as self-regulation skills.
Previous research has supplemented observer or teacher
ratings with measures such as the Head-Toes-Knees-
Shoulders Task (Poehlmann-Tynan et al., 2016; Viglas &
Perlman, 2018) or the Flanker Fish task (Flook et al., 2015).

Finally, as has been well-documented in the mindfulness
literature, the results of the current study are limited by the
lack of an active control group. Because the program was
implemented as part of the regular curriculum, inclusion of
an active control group was not feasible. Instead, we used a
delayed-intervention condition as the control group to
assess the potential for natural changes over time or artifacts
of repeated measurements. Because the delayed intervention
group did not change over the 4-week baseline period, we
are more confident that the subsequent changes were due to
some aspect of the program. The lack of a change over the
baseline period also helps to rule out the possibility that
outcomes were influenced by other curricular or co-
curricular elements in the school (e.g., leadership pro-
gram). However, we are unable to determine whether the
mindfulness program was effective because of the mind-
fulness practices per se or because of expectancy effects or
other nonspecific mechanisms (e.g., instructor rapport).

In conclusion, results of the present study add to the
growing knowledge base on the positive effects of school-
based mindfulness interventions and point to several areas
in need of more rigorous inquiry. In particular, as the
evidence base on school-based mindfulness interventions
grows, our results suggest that, in addition to well-
documented issues related to outcome measures and
control groups, future research should focus on the extent
to which students and teachers are engaged with mind-
fulness programs both during the program itself and in
their day to day functioning. Ideally, the effects of any
mindfulness program will be reflected not just in changes
on targeted outcomes, but also in the extent to which
mindfulness practices become integrated into the class-
room climate.
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