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ABSTRACT
BACKGROUND: A majority of research findings have focused on recess as instrumental to achieving minutes of physical
activity rather than focusing on the psycho-social benefits associated with a high-quality recess environment. The purpose of the
current study was to examine the relationship between recess quality and teacher-reported social, emotional, and behavioral
outcomes in children.

METHODS: Data were collected from 26 schools in 4 different regions of the United States. Teachers (N = 113) completed
behavioral assessments for randomly selected children in their classrooms (N = 352). Data assessors conducted live
observations of recess using the Great Recess Framework—Observational Tool. A series of 2-level regression models were fit in
Mplus v. 8.2 to assess how recess quality was associated with indicators of children’s social, emotional, and behavioral health.

RESULTS: Recess quality significantly predicted executive functioning problems (b = −.360, p = .021), resilience (b = .369,
p = .016), emotional self-control (b = −.367, p = .016), and a composite of adaptive classroom behaviors (b = .321, p = .030).

CONCLUSION: Results of the present study demonstrate that recess quality impacts child developmental outcomes. Schools
should ensure there is adequate training and resources to facilitate a positive and meaningful recess for students.
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Over the past decade, much attention has been
paid to the amount of time children receive for

school-based recess, and the implications of recess on
child development. In 2013, the American Academy
of Pediatrics released a policy statement citing the
crucial role of recess within schools.1 Authors of
the policy statement suggested that recess provides
cognitive and academic benefits, social and emotional
benefits, and physical benefits to children. Many
researchers have shown that recess can contribute to
children’s social development,2 emotional well-being,3

and school behavior.4-6 Others have consistently
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demonstrated that recess is an environment in which
health-enhancing physical activity can take place.7,8

Conversely, recess is reported as a space in which
bullying occurs3,9 as well as a problem area for school
administration.10 This may, in part, explain why data
continues to show that time for recess in schools
remains limited.11

Proponents of recess have begun pointing to the
larger child development literature to justify this
time as promoting social-emotional functioning and
self-regulatory abilities, both of which are thought
to be potential avenues to reduce disparities in
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academic achievement.12-15 Specifically, it has been
proposed that participation in play can help facilitate
the development of social and emotional skills such
as cooperative goal setting, teamwork, and emotion
regulation.16 These ideas have been transposed into
the recess environment, with the suggestion that
participation in physically active games during recess
is positively associated with pro-social behaviors, such
as sharing, problem solving, and conflict resolution.17

However, physical activity has been a primary focus
of researchers, with various interventions happening
at recess to promote physical activity through both
unstructured free-play, as well as more structured and
supervised games. Yet, recent experimental data show
a null effect on social skills competency following
recess interventions aimed at improving engagement
in physical activity during this discretionary time
period,18,19 suggesting a need to consider the quality
of recess beyond physical activity levels. To this end,
there has been evidence that combining character
training with additional recess opportunities has
beneficial effects for on-task behavior, listening, and
transitions.20 Moreover, as recess remains an area in
which conflicts are observed5,21 and students report
high levels of bullying behavior,22 there remains a
critical need to examine how recess quality impacts
child development within schools, and not just focus
on whether or not children have access to recess or
the levels of physical activity during recess.

Previous research has shown that access to
equipment,23 levels of cooperative play,24 adult
engagement and interactions,5 and conflict resolution
skills17,25 are important for promoting a quality recess.
For example, Leff et al.24 reported that the presence of
organized games predicted higher levels of cooperative
and intercultural play and thus might be an important
mechanism for promoting social development. London
et al.26 reported that increased opportunities for
student engagement and pro-social skill development
had a positive impact on the overall school climate.
Furthermore, Massey et al. have reported that conflicts
on the playground decreased over time as positive
adult-student interactions increased,5 and that higher
levels of adult engagement were associated with higher
student engagement in play at recess.27 Thus, in
considering the potential benefits of recess, the quality
of the environment likely shapes how an individual
experiences recess and is likely to affect outcomes
associated with participation in school-based recess.

To this end, the US Centers for Disease Control and
Society of Health and Physical Educators America28

released evidence-based strategies to enhance recess
quality. Strategies included developing recess plans,
designating space, training adults to supervise,
communicating and enforcing behavioral and safety
expectations, and creating an environment that
is supportive of physical activity. Subsequently,

researchers developed an observational tool to
examine recess quality within elementary schools.29

The Great Recess Framework—Observational Tool
(GRF-OT) examines the size, location, and hazards
present on the playground; access to equipment,
boundaries, and availability of organized games and
play; the number, spacing, and various engagement
levels of adults; as well as verbal and physical conflict,
conflict resolution, initiation of play, engagement
in physical activity, and prosocial communication.
Despite this progress, there remains a dearth of
literature that specifically examines how recess quality
affects children’s development within schools. As
such, the purpose of the current investigation was to
examine the relationship between recess quality and
teacher-reported social, emotional, and behavioral
competencies for elementary school children.

METHODS

The current study was an observational study that
utilized a cross-sectional design. Participants were
nested within recess groupings to examine how
an environmental level variable, recess quality, was
related to individual level outcomes.

Participants
Recruitment took place at the school level. Research

requests were sent to 15 school districts across 5
different states that represented diverse geographical
regions in the United States (East Coast, West Coast,
Mountain West, Midwest, South) and encompassed
urban, rural, and metropolitan demographics. The
final sample included 25 schools (Table 1). School
populations ranged from 31.6% to 98.2% (M = 78.53;
SD = 17.95) economically disadvantaged. Within
schools (N = 25), participants were recruited from
third- and fifth-grade classrooms. Teachers (N = 113)
were asked to complete behavioral assessments for up
to 5 randomly selected children in their classrooms,
resulting in a child-level sample of 352 participants.

Instrumentation
Recess quality. Recess quality was measured using

the GRF-OT. The GRF-OT contains 17 items that
each describes in short detail critical aspects of a
quality recess environment. Items include questions
about the safety of the recess environment, number
of adult supervisors, access to equipment, availability
of play/games during recess, student initiation of play,
levels of activity, physical conflicts, communication,
conflict resolution, adult support for play, and
transitions. Data collection is completed by a trained
data assessor who (1) conducts an audit of the recess
environment before recess, (2) observes live recess
sessions, while completing process notes for each
scored item, and (3) provides an overall score for
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Table 1. Descriptive Data for Schools and Participants across All 4 regions

Region
School Reported

Race/Ethnicity

School %
Economically

Disadvantaged
School

Size

N in
current
study

Sex
(%F)

Age
(Mean, SD)

Scheduled
Recess

Time (mins)

School 1 1 African American 24.9%; Hispanic/Latino 4.9%;
Multiracial 5.6%; White 61.8%; Asian 2.1%

31.6 607 23 69.57 9.17 (1.07) 40

School 2 1 African American 9.5%; Hispanic/Latino 19.6%;
Multiracial 1.7%; White 30.2%; Asian 38.5%

80.1 587 19 68.42 9.26 (1.15) 25

School 3 1 African American 90.7%; Hispanic/Latino 2.7%;
Multiracial 1.8%; White 1.3%; Asian 3.1%

97.3 225 15 53.33 9.15 (1.40) 20

School 4 1 African American 13.9%; Hispanic/Latino 32.7%;
Multiracial 3.1%; White 27.7%; Asian 21.3%

91.5 553 20 50.0 9.20 (1.11) 25

School 5 1 African American 55.5%; Hispanic/Latino 11.2%;
Multiracial 7.8%; White 17.1%; Asian 7.6%

63.1 409 20 60.0 9.15 (1.04) 25

School 6 1 African American 10.1%; Hispanic/Latino 81.4%;
Multiracial 2.1%; White 4.2%; Asian 1.1%

96.4 663 7 71.43 10.57 (1.27) 25

School 7 1 African American 17.6%; Hispanic/Latino 51.7%;
Multiracial 7.9%; White 12.5%; Asian 9.4%

86.1 545 16 56.25 9.63 (1.26) 25

School 8 1 African American 96.6%; Hispanic/Latino 0.6%;
Multiracial 0.6%; White 1.2%; Asian 0%

98.2 328 7 28.57 10.0 (1.41) 25

School 9 1 African American 67.1%; Hispanic/Latino 7.8%;
Multiracial 4.8%; White 6.6%; Asian 13.2%

86.2 334 8 62.5 10.0 (0.93) 25

School 10 1 African American 9.4%; Hispanic/Latino 32.6%;
Multiracial 4.2%; White 49.5%; Asian 2.8%

60.4 641 8 50.0 9.50 (1.31) 25

School 11 2 African American 0.4%; Hispanic/Latino 97.7%;
Multiracial 0%; White 1.4%; Asian 0.4%

84.4 917 3 33.33 9.33 (1.50) 25

School 12 2 African American 0%; Hispanic/Latino 96.4%;
Multiracial 0.1%; White 2.6%; Asian 0.9%

95.4 695 20 45.0 9.40 (1.05) 30

School 13 2 African American 0.1%; Hispanic/Latino 96.5%;
Multiracial 0.2%; White 2.7%; Asian 0.6%

94.2 903 24 33.33 10.0 (1.10) 30

School 14 2 African American 0%; Hispanic/Latino 99.5%;
Multiracial 0%; White 0.5%; Asian 0%

92.6 876 22 50.0 9.36 (1.22) 30

School 15 2 African American 0.2%; Hispanic/Latino 98.7%;
Multiracial 0%; White 1.1%; Asian 0%

92.3 853 17 64.71 9.53 (1.42) 30

School 16 2 African American 0.1%; Hispanic/Latino 97.4%;
Multiracial 0%; White 1.9%; Asian 0.6%

86.2 698 20 35.0 9.30 (1.17) 30

School 17 2 African American 0%; Hispanic/Latino 98.1%;
Multiracial 0%; White 1.6%; Asian 0.3%

92.3 624 11 72.73 8.36 (0.50) 30

School 18 2 African American 0.2%; Hispanic/Latino 96.5%;
Multiracial 0%; White 3.0%; Asian 0.2%

91.8 838 2 50.0 9.50 (2.12) 30

School 19 3 African American 1%; Hispanic/Latino 48%;
Multiracial 5%; White 42%; Asian 2%

60.0 440 10 90.0 10.67 (0.50) 40

School 20 3 African American 2%; Hispanic/Latino 34%;
Multiracial 5%; White 58%; Asian<1.0%

53.0 379 11 63.64 9.82 (1.25) 40

School 21 3 African American<1%; Hispanic/Latino 15%;
Multiracial 1%; White 83%; Asian 0%

48.0 301 10 50.0 10.20 (1.23) 45

School 22 3 African American<1%; Hispanic/Latino 53%;
Multiracial 1%; White 44%; Asian<1%

70.0 202 10 50.0 10.20 (1.14) 60

School 23 3 African American<1%; Hispanic/Latino 13%;
Multiracial 6%; White 80%; Asian 1%

57.0 386 19 68.42 9.53 (1.12) 45

School 24 4 African American 0.5%; Hispanic/Latino 74.9%;
Multiracial 0.9%; White 21.8%; Asian 0.7%

80.0 427 7 42.86 9.43 (1.13) 20

School 25 4 African American 0.1%; Hispanic/Latino 52.4%;
Multiracial 2.1%; White 40.4%; Asian 3%

70.0 513 23 65.22 9.78 (1.04) 20

each scored item. The range of possible scores on the
GRF-OT is 17 (‘‘1’’ for each item) to 68 (‘‘4’’ for each
item).

Previous data have supported the reliability and
validity of the GRF-OT.27 Massey et al.27 pre-
sented data that established the content validity,
measurement validity, inter-rater reliability, and

test-retest reliability of the GRF-OT. Subsequent data
in independent samples supported the validity of
the GRF-OT, as recess sessions scoring higher on the
GRF-OT also had higher levels of student engagement
in play and games at recess.29 The GRF-OT items and
scoring procedures are freely available at https://www
.playworks.org/resources/great-recess-framework/.
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Classroom behavior. The Behavioral Assessment
System for Children—3 (BASC-3) teacher report
was used to assess student behavior. The BASC-
3 is a standardized, valid, and reliable tool that
examines a range of student behavior during the
school day. Clinical and adaptive scales include
externalizing problems (hyperactivity, aggression,
conduct problems), internalizing problems (anxiety,
depression, somatization), school problems (learning
problems, attention problems), behavioral symptoms
(attention problems, atypicality, withdrawal), and
adaptive skills (adaptability, social skills, leadership,
functional communication, activities of daily living).
In addition, the BASC-3 also includes content
scales that allow investigators to examine various
adaptive and maladaptive behaviors that take place
during the school day. Content scales used in the
current study include emotional self-control, executive
function problems, bullying, and resiliency. Scoring is
conducted by calculating standardized T-scores with
nationally normative data. With the exception of
adaptive skills and resiliency, higher scores indicate
higher levels of problematic behavior.

Classroom quality. The Classroom Assessment
Scoring System-Student Report (CLASS),30 is a stu-
dent report measure that captures classroom quality,
specifically the quality of teacher-child interactions.
The tool was developed to mimic observed quality as
rated by the Classroom Assessment Scoring System,
Upper Elementary31 and yields 3 domains of qual-
ity: emotional support, classroom organization, and
instructional support. The total scale-score was used
as a covariate in all analyses of student behavior (α =
.911).

Recess time. In an effort to gauge the amount of
time students spend at recess, teachers were asked
to keep a 5-day recess log that documented actual
time spent at recess and a count of students held
out of recess. However, logs were not consistently
completed across classrooms, thereby rendering these
data unreliable. As such, school schedules were used
as an estimation of recess time students receive during
the school day.

Procedures
Data were collected during the 2018 to 2019

academic school year. Prior to data collection, all
procedures were approved by the Human Research
Protection Program at the author’s home institution,
each school district, and individual schools. At each
school, informed parental consent forms were sent
home to all third and fifth grade students. For
those with parental consent, verbal assent was
also obtained prior to any study procedures. All
students for whom signed parental consent and verbal
assent were provided were eligible to participate

in survey data collection. Of those who consented,
up to 5 children per class were randomly selected
for teacher completion of BASC-3. Teachers were
asked to spend no more than 1 hour completing
BASC-3 forms (approximately 12 minutes per child)
and were compensated with a $25 Amazon gift
card for completion of a minimum of 3 BASC-3
reports. BASC-3 forms were completed and scored
electronically through the Pearson Q-Global System.
Raw scores, standardized t-scores, and percentile ranks
were available for each computed variable, however,
standardized t-scores were utilized in analysis.

Recess observations were conducted by trained
undergraduate (N = 3; kinesiology) and graduate
(N = 7; public health, kinesiology) students. Prior
to data collection, all data assessors read the
complete GRF-OT training manual. Following this,
2 hours of didactic training were conducted with the
lead researcher that covered GRF-OT protocols and
procedures, inclusive of video and picture examples
and explicit scoring instructions. In addition, all data
assessors received live training in which they attended
recess sessions with the lead researcher, or a trained
user. Scores were compared and debriefed, with data
assessors conducting supervised observations until
consistency in scores had been reached between the
trainee and lead researcher (or experienced user).
Generally, a minimum of 3 supervised observations
were conducted to ensure scoring consistency.

Across schools, and regions, recess schedules were
variable, with some schools sending groups of students
outside all at once, while others rotated the sessions
with different children and different supervisors (eg,
third and fifth grade combined into one recess vs third
and fifth grade at separate recesses). When third- and
fifth-grade classrooms participated in separate recess
periods, those periods were scored independently.
Across each recess period, a minimum of 2 lunch-time
recess observations were conducted. Data assessors
arrived at the outdoor playground approximately
15 minutes before the scheduled recess period to
complete a walkthrough of the playground and take
any notes about the built environment. Data assessors
then observed the entire recess period, taking notes
on each item throughout the process. In all cases,
the recess environment was completely visible to the
data assessor, and data assessors were trained to move
throughout the playground in a discrete manner in an
effort to observe patterns of interaction and behavior.
Our protocol included one data assessor at each school,
however, when available, a second data assessor was
present. When 2 data assessors were present at recess,
one was assigned to focus on taking comprehensive
notes of what happened at recess, while the other
focused on scoring specific GRF-OT questions. Notes
and scores were compared following the recess to
ensure consistency across multiple observers. Final
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scoring of each item was completed immediately after
the recess session and took into account the aggregate
patterns of behavior throughout the duration of the
recess session. Schools were compensated with a
$75 Amazon gift card for study participation which
included observations of recess, completion of recess
policy report, and completion of assessments.

Data Analysis
We fit a series of 2-level regression models in

Mplus32 to assess how recess time and quality were
associated with indicators of children’s developmental
outcomes. The 2-level model structure accommodated
child-level observations as being nested within recess
groupings, such that recess quality and time were
modeled only at the between-recess level. All models
additionally corrected the standard errors for nesting
within schools. Because the multilevel structural
equation modeling framework implemented in Mplus
separates variance for all modeled variables into
distinct within- and between-cluster components, the
limited amount of between-recess variation in sex
led to convergence difficulties and led us to hand-
separate sex into separate within- and between-level
components.33

An examination of outlier diagnostics (ie, cook’s
distance, loglikelihood contribution, and loglikelihood
distance influence) informed which observations had
potentially undue influence over the results for
each model. Outlier removal did not substantially
impact our final results and potential outliers were
therefore retained in each analysis. Our primary
analyses examined whether recess quality predicted
various BASC-3 constructs after controlling for key
covariates. The within-recess component of the model
specified the within-classroom variation of age, sex,
and the CLASS as predictors of BASC-3 constructs.
The between-recess component specified between-
recess variation in sex, CLASS, scheduled recess
time and recess quality as predictors of BASC-3
constructs. Due to model complexity, we were not
able to simultaneously model all BASC outcomes in
a single model and instead blocked BASC subscales
into 4 groups: (1) Internalizing and Externalizing, (2)
School Behavior, Behavior Index, Adaptive Behavior,
(3) Bullying and Emotional Self-Control, and (4)
Executive Functioning and Resilience. Each group of
outcomes were included in a separate statistical model
and were tested against the total GRF score.

RESULTS

Demographics
Participants included 352 third (50.6%) and

fifth grade (49.4%) elementary school children
(MAGE = 9.55; SD = 1.18). The overall sample
was diverse, with 28.4% of students self-reporting

a Hispanic or Latino background, 16.8% of stu-
dents identifying as African American, 13.4% of
students identifying as White/Caucasian, 5.9% of stu-
dents identifying as Native American, and 2.6% of
students identifying as Asian. In addition, 9.3% of stu-
dents selected ‘‘other’’ as a race category and 23.5% of
students did not provide information on racial back-
ground. There were slightly more girls (56%) than
boys (44%) in the sample. School-level demographics
are provided in Table 1.

Recess Observations
In total, 41 unique recess periods were observed

across the 25 schools (ie, 41 different student groups,
observed multiple times each). Quality of recess as
measured by the GRF-OT was considered low-to-
moderate (MGRF = 47.47; SD = 4.17; Range = 30-54).
On the GRF-OT, each item is scored on a 1-to-4 scale,
with scores of one and 2 generally representing a need
for support and scores of 3 and 4 generally representing
a high functioning area. At a school level, only 5
schools averaged a minimum of 3 out-of 4 for each
GRF-OT scale item. On average, schools scheduled
29.54 minutes of recess per day (SD = 8.63 minutes).

Student Outcomes
Scores for the BASC-3 were congruent with

national norms. Standardized T-scores were calcu-
lated based on national data, with a score of 50
representing the average, and 10 points represent-
ing 1 SD. Scores for the clinical and adaptive
scales included: externalizing problems (M = 49.95;
SD = 11.00; Range, 42-107); internalizing problems
(M = 48.16; SD = 9.86; Range, 39-92); school prob-
lems (M = 48.14; SD = 10.16; Range, 36-83); the
behavioral symptoms index (M = 49.13; SD = 10.19;
Range, 39-92); and adaptive classroom behaviors
(M = 50.70; SD = 10.57; Range, 22-69). Scores
for the content scales included: executive function-
ing (M = 48.55; SD = 10.67; Range, 33-83); resilience
(M = 50.69; SD = 10.08; Range, 24-68); emotional
self-control (M = 48.96; SD = 9.90; Range, 40-94);
and bullying (M = 50.08; SD = 10.44; Range, 44-120).
The average score on the 5-point CLASS scale was 3.91
(SD = 0.57).

Primary Analyses
Using the GRF-OT total score, recess quality was

not a significant predictor of externalizing behaviors
(p = .131), internalizing behaviors (p = .170), school
problems (p = .166), or the behavior symptoms index
(p = .187). The GRF-OT was a significant predictor for
a composite of adaptive classroom behaviors (b = .321,
p = .030), which includes items related to adaptability,
social skills, leadership, functional communication,
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Table 2. Effects of Recess Quality on Teacher-Reported Internalizing and Externalizing Behaviors

Parameter Estimate s.e. t-Test Statistic p-Value

Within level
Externalizing ON

Age 0.137 0.441 0.312 .755
Class −0.059 0.050 −1.199 .230
Sex −6.353 1.901 −3.342 .001

Internalizing ON
Age 1.057 0.518 2.038 .042
Class −0.044 0.044 −0.997 .319
Sex 0.820 1.183 0.693 .488

Residual variance
Externalizing 105.025 16.659 6.304 <.001
Internalizing 88.236 13.558 6.508 <.001

Between level
Externalizing ON

Class −0.311 0.172 −1.811 .070
Recess time −0.184 0.052 −3.503 <.001
Sex −2.709 6.363 −0.426 .670
GRF −0.287 0.190 −1.512 .131

Internalizing ON
CLASS 0.173 0.323 0.534 .593
Recess time 0.033 0.091 0.363 .717
Sex −4.983 6.716 −0.742 .458
GRF −0.213 0.155 −1.371 .170

Intercepts
Externalizing 107.622 23.692 4.543 <.001
Internalizing 35.512 36.605 0.970 .332

Residual variance
Externalizing 0.119 15.189 0.008 .994
Internalizing 4.884 6.224 0.785 .433

activities of daily living. The models also suggested
that increased recess time was related to lower levels
of externalizing problems (b = −.184; p < .001) (see
Tables 2 and 3). Using the GRF-OT total score, recess
quality significantly predicted executive functioning
problems (b = −.360, p = .021), resilience (b = .369,
p = .016), and emotional self-control (b = −.367,
p = .016). The models also suggested that increased
recess time was related to lower levels of bullying
(b = −.268; p = .001) (see Tables 4 and 5).

DISCUSSION

The purpose of the current investigation was to
examine the relationship between recess quality and
teacher-reported social, emotional, and behavioral
competencies for elementary school children. Results
indicate that recess quality is significantly related to
adaptive and/or prosocial behavior health determi-
nants, but not clinical behavioral health problems.
These findings make an important contribution to
the literature, as this is the first study to examine
the relationship between recess quality and teacher-
reported school behaviors. The data indicate a need to
consider more than just if recess contributes to chil-
dren’s development, but rather, how recess contributes
to children’s development during the school day. In

contrast to previous literature, data in the current
study suggest that recess quality, rather than time and
access, is associated with positive social and emotional
health outcomes. Given that previous literature has
shown recess can be a tumultuous part of the day for
students3,9,22 and administrators10 alike, it is important
to set the right conditions for children to experience an
opportunity for safe and healthy play. In the current
study, recess quality was characterized by a safe play
environment, adequate amounts of play equipment,
supportive and engaged adults, student autonomy,
and low-levels of disruptive conflict. Thus, for recess
to support the social-emotional development needs of
students, it may be necessary to consider recess as part
of a holistic strategy for child development.

The results of the current study help to fill an
important gap in the literature regarding the potential
benefits of recess. The evidence-based strategies
published by the US Centers for Disease Control and
Society of Health and Physical Educators America28 to
enhance children’s social and emotional development
through recess were largely generated by studies
aiming to increase physical activity, as opposed to
a variety of social and emotional health outcomes.
However, the results of some recent experiments have
failed to support these claims of social and emotional
health benefits. For example, Bundy et al.19 conducted
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Table 3. Effects of Recess Quality on Teacher-Reported School Problems, Behavior Index, and Adaptive Classroom Behaviors

Parameter Estimate s.e. t-Test Statistic p-Value

Within level
School problems ON

Age 0.126 0.426 0.296 .767
Class −0.042 0.035 −1.181 .238
Sex −2.968 1.230 −2.413 .016

Behavior index ON
Age 0.303 0.391 0.776 .438
Class −0.062 −.039 −1.60 .110
Sex −4.273 1.363 −3.135 .002

Adaptive classroombehaviors ON
Age −0.509 0.386 −1.318 .188
Class 0.123 0.047 2.640 .008
Sex −4.273 1.363 −3.135 .002

Residual variance
School problems 92.919 10.731 8.659 <.001
Behavior index 86.214 10.196 8.456 <.001
Adaptive classroombehaviors 95.932 9.023 10.632 <.001

Between level
School problems ON

Class −0.086 0.375 −0.229 .819
Recess time −0.043 0.092 −0.467 .641
Sex −4.827 6.677 −0.723 .470
GRF −0.234 −.169 −1.384 .166

Behavior index ON
Class −0.101 0.262 −0.386 .699
Recess time −0.043 0.078 −0.551 .582
Sex −3.562 6.733 −0.529 .597
GRF −0.218 0.165 −1.320 .187

Adaptive classroombehaviors ON
Class −0.072 0.359 −0.202 .840
Recess time −0.104 0.116 −0.898 .369
Sex 5.553 7.286 0.762 .446
GRF 0.321 0.148 2.166 .030

Intercepts
School problems 76.493 40.135 1.909 .056
Behavior index 74.892 30.980 2.417 .016
Adaptive classroombehaviors 42.978 34.221 1.256 .209

Residual variance
School problems 3.170 5.239 0.605 .545
Behavior index 1.642 2.860 0.574 .556
Adaptive classroombehaviors 3.450 4.458 0.774 .439

a cluster randomized controlled trial to examine the
effects of a playground intervention that encouraged
risk taking on the playground on physical activity
and social skills. While the intervention increased
objectively measured physical activity in intervention
schools, the authors reported no changes in social
interactions, teacher ratings of social competence and
peer acceptance, or teacher and parent ratings of
social skills. Similar findings were reported in a second
cluster randomized controlled trial, in which Mayfield
et al18 reported an increase in prosocial behaviors
in control schools when compared to the schools
receiving a peaceful playground intervention. Others
have reported positive developmental effects of recess
on children. For example, Massey et al5 reported
significantly reduced conflict on the playground over

time for students in the Playworks intervention and
improved classroom behavior for students in a recess
leadership program. Similarly, Rhea et al.20 have
reported positive findings from the LiiNK study related
to on-task behavior and listening in the classroom.
Critically, the findings from Massey et al. and Rhea
et al. are from interventions that aimed to improve
recess quality directly (eg, through the addition of
games, conflict resolution skills, adult support for
recess) or indirectly (eg, a whole school approach
to developing social-emotional skills that can be
transferred to recess). The results of the current study
combined with these data suggest that recess quality
may be the missing piece in understanding how recess
positively, or negatively impacts children throughout
the school day.
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Table 4. Effects of Recess Quality on Teacher-Reported Executive Function and Resilience

Parameter Estimate s.e. t-Test Statistic p-Value

Within level
Executive function ON

Age 0.308 0.375 0.800 .424
Class −0.097 0.045 −2.177 .029
Sex −5.644 1.501 −3.760 <.001

Resilience ON
Age −0.249 0.405 −0.614 .539
Class 0.122 0.044 2.799 .005
Sex 3.264 1.527 2.138 .033

Residual variance
Executive function 97.827 10.373 9.431 <.001
Resilience 87.218 7.757 11.243 <.001

Between level
Executive function ON

CLASS −0.109 0.344 −0.317 .751
Recess time 0.002 0.086 0.025 .980
Sex −7.136 7.828 −0.912 .362
GRF −0.360 0.156 −2.301 .021

Resilience ON
Class −0.336 0.454 −0.740 .459
Recess time −0.131 0.139 −0.942 .346
Sex 9.269 7.955 1.165 .244
GRF 0.369 0.154 2.401 .016

Intercepts
Executive Function 86.385 34.235 2.523 .012
Resilience 62.956 43.275 1.455 .146

Residual variance
Executive Function 2.277 3.699 0.616 .538
Resilience 3.336 4.431 0.753 .451

Limitations
The results of the current study should be

considered in light of both the strengths and
weaknesses noted. As it relates to strengths, measures
in the current study relied on independent sources
of data. Specifically, recess quality was measured
through live observation by trained assistants, whereas
children’s behavior profiles were completed by
classroom teachers. Furthermore, our sample included
a diverse range of geographical regions, communities,
schools, and student racial and ethnic backgrounds,
thereby reducing the chances that observed effects
were due exclusively to local policies and practices
that may not be generalizable to other areas. That
said, there are several limitations to the current
study as well. First, we are unable to establish
a causal relationship between recess quality and
student outcomes due to the cross-sectional nature
of the data collection. This demonstrates the growing
need for experimental studies that aim to improve
recess quality and test the effects of changes on
classroom behavior, emotional self-control, resilience,
and executive functioning. In addition, the difficulties
in recruiting school districts for participation resulted
in a convenience sample at the school level, as we
did not generate enough school districts to randomize
school selection, thereby relying on only those willing

to participate. Moreover, the size of our data collection
team, as well as diverse training and background of
those involved, may have led to differences in how
observation and scoring were conducted. Finally, the
sample size is relatively small, and as such the findings
should be interpreted with caution.

Conclusion
Previously, researchers have elucidated the impor-

tance of recess within the school day. For example,
Barros et al.4 reported having at least one 15-minute
recess period per day was associated with higher
reported teacher behavior. Others have shown that
children’s classroom behavior improves on days in
which they have recess.34 Given the direct implica-
tions on classroom behavior, concomitant with the
extant child development literature showing connec-
tions between play and child development,35,36 as
well as physical activity and human development,37

researchers and policy-makers continue to advocate
for more recess.1,38,39 However, recent policy efforts
have focused solely on adding time for recess, with-
out careful consideration that recess is an area in
which bullying and conflicts regularly occur.5,21,22

Results of the current study suggest that recess qual-
ity is an important determinant in deriving positive
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Table 5. Effects of Recess Quality on Teacher-Reported Emotional Self-Control and Bullying

Parameter Estimate s.e. t-Test Statistic p-Value

Within level
Emotional self-control ON

Age 0.790 0.441 1.792 .073
Class −0.071 0.046 −1.530 .126
Sex −3.588 1.481 −2.423 .015

Bullying ON
Age 0.141 0.478 0.296 .767
Class −0.022 0.040 −0.545 .586
Sex −0.628 1.718 −0.366 .715

Residual variance
Emotional self-control 86.843 14.664 5.922 <.001
Bullying 103.071 17.840 5.778 <.001

Between level
Emotional self-control ON

Class 0.204 0.368 0.553 .580
Recess time −0.014 0.079 −0.178 .858
Sex −7.239 7.247 −0.999 .318
GRF −0.367 0.153 −2.406 .016

Bullying ON
Class −0.044 0.230 −0.191 .849
Recess time −0.268 0.080 −3.328 .001
Sex 5.935 5.532 1.073 .283
GRF 0.189 0.140 1.348 .178

Intercepts
Emotional self-control 47.717 38.477 1.240 .215
Bullying 43.590 23.455 1.858 .063

Residual variance
Emotional self-control 1.767 4.275 0.413 .679
Bullying 0.320 3.222 0.099 .921

developmental outcomes, and thus should be consid-
ered in future research and policy-based initiatives.

IMPLICATIONS FOR SCHOOL HEALTH AND EQUITY

Recess continues to be a growing area of interest
in school health, yet few policies and procedures
exist at a national, state, or local level to facilitate
an environment in which social-emotional growth
through play can occur. If recess is considered a crucial
part of the school day, it should be given the attention
and resources necessary for children to learn and grow
in this environment. While differences in time, space,
resources, climate, and local policies preclude any
universal approach to improving recess quality, we
propose several action steps that schools may consider
below:

• Create a recess leadership council to help ensure that
recess is not a forgotten part of the school day. This
may also empower stakeholders to take ownership
over this time period. Recess leadership councils may
differ in make-up but could include a parent and/or
community member, member of the school staff
who assists in recess supervision, physical education
teacher, and a group of children. The council could
be in charge of setting norms and expectations for

behavior during recess, making decisions around
available games and equipment during recess, and
advocating for needs to improve the quality of recess
at the school.

• Develop recess policies and procedures. This can
include an annual equipment budget, daily time
allotted for recess, forbidding removal of recess as a
disciplinary measure, plans for indoor and outdoor
recess, and roles and responsibilities of a recess
leadership council.

• Support recess-specific professional development of
teachers and/or staff who facilitate recess. This might
include training in conflict resolution, restorative
justice practices, child development, large group
facilitation, and/or the importance of play and
physical activity.

• Organize the recess environment in a way that sets
students up for success during this time period.
This might include having games and equipment
accessible when students enter the playground,
developing and posting common rules, and having
staff engage directly with students. To this end,
London40 has recommended identifying games and
activities that are popular amongst the student
body, as well as areas on the playground that
tend to produce more conflict. In doing so, needed
equipment can be provided to support popular play
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and recess staff can be more efficient and effective as
it relates to where they spend time during recess.

• Position recess as part of a whole school, whole
child, whole community model of child development
within the school setting.41 One strategy for this
is to extend current behavioral supports, such as
a Positive Behavioral Interventions & Supports, or
Caring School Communities, into recess to create
synergies across the school day.

Human Subjects Approval Statement
This study was approved by the Human Research

Protection Program at Oregon State University
(#8388).

Conflict of Interest
The authors declare they have no conflicts of

interest.

REFERENCES

1. Murray R, Ramstetter C. The crucial role of recess in school.
Pediatrics. 2013;131(1):183-188.

2. Pellegrini AD, Kato K, Blatchford P, Baines E. A short-
term longitudinal study of children’s playground games across
the first year of school: implications for social competence
and adjustment to school. Am Educ Res J. 2002;39(4):
991-1015.

3. McNamara L, Lodewyk K, Franklin N. Recess: a study of
belongingness, affect, and victimization on the playground.
Child Sch. 2018;40(2):114-121.

4. Barros RM, Silver EJ, Stein RE. School recess and group
classroom behavior. Pediatrics. 2009;123(2):431-436.

5. Massey WV, Stellino MB, Holliday M, et al. The impact of a
multi-component physical activity programme in low-income
elementary schools. Health Educ J. 2017;76(5):517-530.

6. Pellegrini AD, Davis PD. Relations between children’s
playground and classroom behaviour. Br J Educ Psychol.
1993;63(1):88-95.

7. Erwin HE, Ickes M, Ahn S, Fedewa A. Impact of recess
interventions on children’s physical activity—a meta-analysis.
Am J Health Promot. 2014;28(3):159-167.

8. Escalante Y, Garcı́a-Hermoso A, Backx K, Saavedra JM.
Playground designs to increase physical activity levels during
school recess: a systematic review. Health Educ Behav.
2014;41(2):138-144.

9. McNamara L, Vaantaja E, Dunseith A, Franklin N. Tales from
the playground: transforming the context of recess through
collaborative action research. Int J Play. 2015;4(1):49-68.

10. Robert Wood Johnson Foundation. The State of Play: Gallup
Survey of Principals on School Recess. San Francisco, CA: FENTON
Communications; 2010. Available at:https://www.naesp.org/
sites/default/files/resources/1/Gallup_Poll/StateOfPlayFeb2010
.pdf. Accessed January 20, 2021.

11. US Centers for Disease Control and Prevention. Strategies for
Supporting Recess in Elementary Schools, Update for the 2012-13
School Year. Available at: https://www.cdc.gov/healthyschools/
npao/pdf/LWP_Recess_Brief_2012_13.pdf. Accessed January
20, 2021.

12. Valiente C, Lemery-Chalfant K, Castro KS. Children’s effortful
control and academic competence: mediation through school
liking. Merrill Palmer Q (Wayne State Univ Press). 2007;53(1):1-25.

13. Valiente C, Lemery-Chalfant K, Swanson J, Reiser M. Prediction
of children’s academic competence from their effortful control,
relationships, and classroom participation. J Educ Psychol.
2008;100(1):67-77.

14. Blair C, Raver CC. School readiness and self-regulation: a
developmental psychobiological approach. Annu Rev Psychol.
2015;66(1):711-731.

15. McClelland MM, Acock AC, Piccinin A, Rhea SA, Stallings MC.
Relations between preschool attention span-persistence and age
25 educational outcomes. Early Child Res Q. 2013;28(2):314-324.

16. Miyamoto K, Huerta MC, Kubacka K. Fostering social and
emotional skills for well-being and social progress. Eur J Educ.
2015;50(2):147-159.

17. Fortson J, James-Burdumy S, Bleeker M, Beyler N, London
RA, Westrich L, et al. Impact and implementation findings from
an experimental evaluation of Playworks: effects on school
climate, academic learning, student social skills and behavior;
2013. Available at: https://gardnercenter.stanford.edu/sites/g/
files/sbiybj11216/f/Brief%204_Playworks_School%20Climate
.pdf. Accessed January 20, 2021.

18. Mayfield CA, Child S, Weaver RG, Zarrett N, Beets MW,
Moore JB. Effectiveness of a playground intervention for
antisocial, prosocial, and physical activity behaviors. J Sch Health.
2017;87(5):338-345.

19. Bundy A, Engelen L, Wyver S, et al. Sydney playground project:
a cluster-randomized trial to increase physical activity, play, and
social skills. J Sch Health. 2017;87(10):751-759.

20. Rhea DJ, Rivchun AP. The LiiNK project®: effects of multiple
recesses and character curriculum on classroom behaviors and
listening skills in grades K-2 children. Front Educ (Lausanne).
2018;3:9.

21. Ridgers ND, Stratton G, McKenzie TL. Reliability and validity
of the system for observing children’s activity and relationships
during play (SOCARP). J Phys Act Health. 2010;7(1):17-25.

22. Vaillancourt T, Trinh V, McDougall P, et al. Optimizing
population screening of bullying in school-aged children. J Sch
Violence. 2010;9(3):233-250.

23. Erwin H, Abel M, Beighle A, Noland MP, Worley B, Riggs R. The
contribution of recess to children’s school-day physical activity.
J Phys Act Health. 2012;9(3):442-448.

24. Leff SS, Costigan T, Power TJ. Using participatory research to
develop a playground-based prevention program. J Sch Psychol.
2004;42(1):3-21.

25. London RA, Castrechini S, Stokes-Guinan K, Westrich L,
Bleeker M, James-Burdumy S. Playworks implementation
in 17 schools from 6 US cities; 2013. Available at https://
gardnercenter.stanford.edu/sites/g/files/sbiybj11216/f/Brief
%203_Playworks_Implementation%20in%2017%20Schools
.pdf. Accessed January 20, 2021.

26. London RA, Westrich L, Stokes-Guinan K, McLaughlin M.
Playing fair: the contribution of high-functioning recess to
overall school climate in low-income elementary schools. J Sch
Health. 2015;85(1):53-60.

27. Massey WV, Stellino MB, Fraser M. Individual and environ-
mental correlates of school-based recess engagement. Prev Med
Rep. 2018;11:247-253.

28. US Centers for Disease Control and Prevention and Society
of Health and Physical Educators. Strategies for recess in schools;
2017. Available at: https://www.cdc.gov/healthyschools/
physicalactivity/pdf/2016_12_16_schoolrecessstrategies_508
.pdf. Accessed January 20, 2021.

29. Massey WV, Stellino MB, Mullen SP, Claassen J, Wilkison M.
Development of the great recess framework - observational
tool to measure contextual and behavioral components of
elementary school recess. BMC Public Health. 2018;18:394.

30. Downer JT, Stuhlman M, Schweig J, Martı́nez JF, Ruzek E.
Measuring effective teacher-student interactions from a stu-
dent perspective: a multi-level analysis. J Early Adolesc.
2015;35(5-6):722-758.

10 • Journal of School Health • 2021 • © 2021, American School Health Association

https://www.naesp.org/sites/default/files/resources/1/Gallup_Poll/StateOfPlayFeb2010.pdf
https://www.naesp.org/sites/default/files/resources/1/Gallup_Poll/StateOfPlayFeb2010.pdf
https://www.naesp.org/sites/default/files/resources/1/Gallup_Poll/StateOfPlayFeb2010.pdf
https://www.cdc.gov/healthyschools/npao/pdf/LWP_Recess_Brief_2012_13.pdf
https://www.cdc.gov/healthyschools/npao/pdf/LWP_Recess_Brief_2012_13.pdf
https://gardnercenter.stanford.edu/sites/g/files/sbiybj11216/f/Brief%204_Playworks_School%20Climate.pdf
https://gardnercenter.stanford.edu/sites/g/files/sbiybj11216/f/Brief%204_Playworks_School%20Climate.pdf
https://gardnercenter.stanford.edu/sites/g/files/sbiybj11216/f/Brief%204_Playworks_School%20Climate.pdf
https://gardnercenter.stanford.edu/sites/g/files/sbiybj11216/f/Brief%203_Playworks_Implementation%20in%2017%20Schools.pdf
https://gardnercenter.stanford.edu/sites/g/files/sbiybj11216/f/Brief%203_Playworks_Implementation%20in%2017%20Schools.pdf
https://gardnercenter.stanford.edu/sites/g/files/sbiybj11216/f/Brief%203_Playworks_Implementation%20in%2017%20Schools.pdf
https://gardnercenter.stanford.edu/sites/g/files/sbiybj11216/f/Brief%203_Playworks_Implementation%20in%2017%20Schools.pdf
https://www.cdc.gov/healthyschools/physicalactivity/pdf/2016_12_16_schoolrecessstrategies_508.pdf
https://www.cdc.gov/healthyschools/physicalactivity/pdf/2016_12_16_schoolrecessstrategies_508.pdf
https://www.cdc.gov/healthyschools/physicalactivity/pdf/2016_12_16_schoolrecessstrategies_508.pdf


31. Pianta RC, Hamre BK, Mintz SL. Classroom Assessment Scoring
System (CLASS) Manual, Upper Elementary. Charlottesville, VA:
University of Virginia; 2010.

32. Muthén LK, Muthén BO. Mplus User’s Guide. 8th ed. Los
Angeles, CA: Muthén & Muthén; 2017.

33. Hoffman L, Stawski RS. Persons as contexts: evaluating
between-person and within-person effects in longitudinal
analysis. Res Hum Dev. 2009;6(2-3):97-120.

34. Jarrett OS, Maxwell DM, Dickerson C, Hoge P, Davies G,
Yetley A. Impact of recess on classroom behavior: group effects
and individual differences. J Educ Res. 1998;92(2):121-126.

35. Piaget J. Play, Dreams and Imitation in Childhood. New York, NY:
Norton; 1962.

36. Sutton-Smith B. The Ambiguity of Play. Cambridge, MA: Harvard
University Press; 1997.

37. Bailey R, Hillman C, Arent S, Petitpas A. Physical activity: an
underestimated investment in human capital? J Phys Act Health.
2013;10(3):289-308.

38. NJ Rev Stat§18A:35-4.31 (2018).
39. Ga Code Ann. §20-2-323 (2018).
40. London RA. Rethinking Recess: Creating Safe and Inclusive Playtime

for all Children in School. Cambridge, MA: Harvard Education
Press; 2019.

41. McLoughlin GM, Massey WV, Lane HG, Calvert HG, Turner L,
Hager ER. Recess as a practical strategy to implement the
whole school, whole community, whole Child model in schools.
Health Educ J. 2020. 80(2):199-209. https://doi.org/10.1177/
0017896920959359.

Journal of School Health • 2021 • © 2021, American School Health Association • 11

https://doi.org/10.1177/0017896920959359
https://doi.org/10.1177/0017896920959359

