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Objective. To investigate the relation of classroom physical activity breaks to students' physical activity and

classroom behavior.

Methods. Six elementary-school districts in California implemented classroom physical activity interventions
in 2013–2014. Students' (N = 1322) accelerometer-measured moderate-to-vigorous physical activity (MVPA)
during school and teachers' (N = 397) reports of implementation and classroom behavior were assessed in 24
schools at two time points (both post-intervention). Mixed-effects models accounted for nested data.

Results. Minutes/day of activity breaks was positively associated with students' MVPA (βs = .07–.14; ps =
.012–.016). Students in classrooms with activity breaks were more likely to obtain 30 min/day of MVPA during
school (OR = 1.75; p = .002). Implementation was negatively associated with students having a lack of effort in
class (β=− .17; p= .042), and studentMVPAwas negatively associatedwith students being off task or inattentive
in the classroom (β = − .17; p = .042). Students provided with 3–4 physical activity opportunities (classroom
breaks, recess, PE, dedicated PE teacher) had≈5moremin/day of schoolMVPA than studentswith no opportunities
(B= 1.53 min/opportunity; p= .002).

Conclusions. Implementing classroom physical activity breaks can improve student physical activity during
school and behavior in the classroom. Comprehensive school physical activity programs that include classroom-
based activity are likely needed to meet the 30 min/day school physical activity guideline.

© 2015 Elsevier Inc. All rights reserved.
Introduction

Public health authorities recommend that schools provide physical
activity opportunities to help childrenmeet the 60min/day physical ac-
tivity guideline (CDC, 2011; Koplan et al., 2005; Pate et al., 2006; PAG
Midcourse Report, 2012; USDHHS, 2008). Elementary schools are rec-
ommended to provide children with ≥30 min/day of moderate-to-
vigorous physical activity (MVPA) through a comprehensive approach
that includes physical education (PE), recess, and physical activity op-
portunities in the classroom and before-and-after school (AAHPERD,
2013; CDC, 2011, 2013; Erwin et al., 2013; Koplan et al., 2005; Kriemler
et al., 2011; Pate et al., 2006).Many schools provide insufficient physical
activity opportunities, with students in some elementary schools re-
ceiving as little as 15–20 min of MVPA during school (Carlson et al.,
2013; Turner et al., 2010).

Short classroomphysical activity breaks are an increasingly common
school intervention. Programs with evidence of efficacy for increasing
student physical activity include CATCH (CATCH, 2015; Kelder et al.,
2005), Instant Recess (Instant Recess, 2015; Whitt-Glover et al., 2011),
TAKE 10! (Stewart et al., 2004; TAKE 10!, 2015), and classroom ener-
gizers (Mahar et al., 2006). However, more research is needed to under-
stand the effectiveness of classroom physical activity breaks in real-
world contexts where researchers are not involved in the intervention.
Because some evidence suggests an association between classroom
physical activity and on-task behavior (Mahar et al., 2006), it is also im-
portant to investigate the feasibility and impact of using classroom
physical activity breaks as a behavioral management tool.

The primary aims of the present study were to investigate the rela-
tion of implementation of classroom physical activity breaks in six Cal-
ifornia school districts to (1) students' objectively assessed MVPA in
school and (2) teacher-reported student behavior.
Methods

Intervention description

In 2013, The California Endowment issued a request for proposals to school
districts across California. The objective was to fund districts to implement inter-
ventions to incorporate daily 10-minute physical activity breaks in the classroom,
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using their choice of an evidence-based program. Seven districts serving econom-
ically disadvantaged students across California were awarded $80,000–100,000
each during the 2013–2014 school year. Six of the seven funded districts partici-
pated in the evaluation.

Each district developed a plan unique to their district to support all class-
room teachers from grades 1–6 in a minimum of two schools to implement at
least one 10-minute physical activity break daily. Interventions began in early
Fall 2013 and lasted the duration of the school year. Implementation strategies
varied across districts, with primary components in all districts including
appointing a district-level coordinator to provide teacher trainings, technical as-
sistance, support groups, and materials specific to classroom physical activity
breaks (e.g., handouts, instruction books, videos, websites). All but one district
used an evidence-based program such as Instant Recess (2 districts) (Instant
Recess, 2015; Whitt-Glover et al., 2011), TAKE 10! (1 district) (Stewart et al.,
2004; TAKE 10!, 2015), and CATCH (2 districts) (CATCH, 2015; Kelder et al.,
2005). The remaining district used an evidence-informed program they had
previously developed and pilot tested.

Participants

Time 1 data collection occurred in the Fall of 2013, after the interventions
began due to the timing of the district implementation plans and stipulations
of the grant funding. Time 2 data collection occurred in Spring 2014. Time 2 as-
sessments were conducted to assess intervention maintenance and improve
measurement precision by having multiple assessments per classroom.
Twenty-four elementary schools from the six participating districts were re-
cruited into the study. Each district selected 4–5 schools for evaluation where
implementation was most extensive, with the exception of two districts that
had only 2 or 3 elementary schools. At least one liaison was appointed in each
district to assist with student recruitment and physical activity assessments.
For the physical activity assessments, up to 5 classrooms per school (approxi-
mately 1 per grade from grades 1–6)were selected by school liaisons to be fairly
representative of the school population.

Students who provided assent and parental consent were eligible to partic-
ipate. Each classroom had a goal of recruiting 15 students. A total of 1322 stu-
dents from 97 classrooms were enrolled at Time 1 (Mean = 13, SD = 4.7,
students per classroom). All classroom teachers of grades 1–6 were asked to
participate in the teacher survey, and a total of 397 teachers provided informed
consent and were enrolled at Time 1 (this sample included the 97 classroom
teachers involved in the physical activity assessments). Retention rates for
Time 2 were 90.2% (student physical activity assessments) and 92.9% (teacher
surveys). This study was approved by the sponsoring university's human sub-
jects protection committee. The authors have no conflicts of interest.

Measures

Student physical activity at school
Waist-worn Actigraph GT3X+ accelerometers were used to assess

children's physical activity during school (Welk et al., 2007). School liaisons re-
ceived online training from research staff and were mailed standardized proto-
col materials and accelerometers to fit on approximately 15 students/class from
5 classes/school. Each classwas selected by the liaison and assessed duringwhat
liaisons reported as a typical school week. The same students wore the device
on the same day of theweek at each time point. Fall 2013 assessments occurred
between mid-October and early-December, and Spring 2014 assessments oc-
curred between mid-March and early-May, with two schools completing as-
sessments each week and school order matched between time points. Liaisons
completed logs to record the device number and on/off time for each device,
and this information was used to eliminate nonwear time from the data. Accel-
erometer counts were recorded at 5-second epochs with the low frequency ex-
tension applied. Minutes of MVPA during school were calculated using the
Evenson cut points scaled to the 5-second epoch (Evenson et al., 2008;
McClain et al., 2008). At least 240 min of valid wearing time, with nonwear
time defined as ≥60 min of consecutive 0 counts, was required for a student's
data to be included in the analysis.

Teacher survey
The week following accelerometer data collection (at both time points),

teachers were sent a brief survey. A majority of teachers completed the survey
within one week, and responses were not analyzed if received after 4 weeks.
The survey assessed basic characteristics (gender, age, years teaching, class
size), information on implementation of classroom physical activity breaks,
other physical activity opportunities, benefits of physical activity breaks, and
students' classroom behavior. The survey questions were the same across
time points except for the “benefits of classroom breaks” items, which were
only asked at Time 2.

Classroom physical activity breaks. Physical activity breaks were defined as 10-
minute blocks of structured physical activity that were incorporated into in-
structional timeby classroom teachers. Questionswere all specific to the current
(2013–2014) school year, and asked: Have you been encouraged to hold class-
room physical activity breaks? Have you been trained to hold classroom physi-
cal activity breaks? Have you ever held classroomphysical activity breaks?Have
you held classroom physical activity breaks in the most recent school week?
Howmany breaks/week and minutes/break did you provide in the most recent
schoolweek? The last questionwas used to calculate physical activity breakmi-
nutes/day (number of breaks/week × average minutes/break ÷ 5). All other
questions had yes/no response options.

Other physical activity opportunities. Three questions were asked: During a typi-
cal week, howmanyminutes of (1) PE do you provide for your students, (2) PE
does a PE teacher provide for your students, and (3) recess do your students re-
ceive? Response options were: None, 1–29, 30–59, 60–89, and 91+. For some
analyses, responses were dichotomized.

Students' classroom behavior. Ten questions were adopted from the 60-item
Classroom Behavior and Assets Scale to assess teacher-reported classroom-
level student behavior (Lee et al., 2009). Questions included four asset items
reflecting positive behaviors (items 1–4), and six problem behavior items
(items 5–10) covering attention problems, social withdrawal, antisocial behav-
ior, and low motivation (see Table 3 for items). The ten items were chosen be-
cause of their hypothesized association with physical activity, based on
findings fromprevious studies (Mahar et al., 2006; Barros et al., 2009). Response
options were 0 (0 students), 1 (1–2 students), 2 (a few students), 3 (about ¼ of
the class), 4 (about ½ of the class), 5 (about ¾ of the class), 6 (most of the class),
and 7 (all of the class). Item scores were averaged to create an Asset Scale
(alpha = .85) and Problem Behavior Scale (alpha = .87).

Benefits of classroom physical activity breaks. At Time 2, eight questions were de-
veloped for this study to assess the teachers' perceptions of the impact of phys-
ical activity breaks on student enjoyment, classroombehavior and performance,
and health. Response options ranged between 1 (strongly disagree) and 5
(strongly agree) and were dichotomized as agree/strongly agree vs. neutral or
disagree/strongly disagree. An 8-item (overall) and a 4-item classroom (behav-
ior/performance) index were computed by summing the number of benefits
rated as agree/strongly agree.

Free and reduced price lunch eligibility
School names were matched with the state's Department of Education data

to identify the percent of students eligible for free or reduced-price lunch, which
was used as a proxy-measure for school socioeconomic status (SES) (CA
Department of Education, 2013).

Statistics

Descriptive statistics were calculated at the student, teacher, and school
levels. All models employed random intercepts mixed-effects regression to ac-
count for the nesting of students within classrooms and/or teachers within
schools and were adjusted for district as a fixed effect. Time point (Fall and
Spring)was entered as a repeated effect,with the exception of the benefits anal-
yses because benefits were only asked at Time 2. The relation of teacher-
reported implementation factors to student MVPA was assessed by regressing
student MVPA on six implementation variables. Because of collinearity among
the implementation variables, separatemodels were used. The relation of phys-
ical activity to classroom behaviorwas assessed by regressing the classroom be-
havior items and scales on teacher-reported implementation in the past week
(y/n), as well as on student MVPA, which was averaged at the classroom level.
Teacher-reported benefits of physical activity breaks were compared between
implementers and non-implementers by regressing the benefits items and
scales on teacher-reported implementation in the past week (y/n). To assess
the impact of multiple physical activity opportunities on student MVPA, dichot-
omous variables were created at the teacher level for time in PE, recess, and
physical activity breaks, as well as whether there was a dedicated PE teacher.
Cut points to create the dichotomous “physical activity opportunities” variables



69J.A. Carlson et al. / Preventive Medicine 81 (2015) 67–72
for the indexwere informed by current public health recommendations, as well
as distributions of the data such that each side of the dichotomy would provide
sufficient power for analyses. The index score, representing the number of phys-
ical activity opportunities reported, ranged from0 to 3 because only one teacher
reported all 4 opportunities and was grouped with the 3-opportunitiy class-
rooms. Student MVPA was regressed on each opportunity and the index,
whichwas tested as both a categorical and linear effect. All models were adjust-
ed for student and/or teacher characteristics. SPSS version 22 was used for all
analyses.
Results

Student, teacher and school characteristics are presented in Table 1.
Table 2 shows the relation of teacher-reported implementation factors
to studentMVPA. The interventions began prior to Fall 2013 data collec-
tion in all districts. Between Fall 2013 and Spring 2014, average student
MVPA during the school day increased from 25.5 to 27.8 min/day (p b

.001), and the proportion of teachers who reported providing physical
activity breaks in the past week increased from 35.5% to 43.8% (p =
.022). By 2014, those who provided any breaks reported an average of
15.2 (SD = 18.1) min/day of activity breaks.

Students of teachers who reported being encouraged to hold physi-
cal activity breaks had 1.84 more min/day of MVPA during school than
students of teachers not reporting encouragement. Training on physical
activity breaks was negatively associated with student MVPA
(B=−3.52min/day). Therewas no association between holding activ-
ity breaks in the past week (y/n) and student MVPA. Students of
teachers who reported ever holding activity breaks had 3.14 more
min/day of MVPA during school and were 75% more likely to have
met the 30 min/day guideline for MVPA during school (OR = 1.75;
95% CI = 1.22, 2.51; p = .002). In classrooms where teachers reported
never holding activity breaks, an average of 24.2% (SE = 3.6%) of stu-
dents met the 30-minute guideline versus 35.8% (SE = 3.4%) in
Table 1
Student, teacher and school characteristics.

Students
Number of students assessed in fall 2013 1322
Number of students assessed in spring 2014a 1192
Number of classrooms assessed 97
Mean (SD) students assessed/classroom 13.0 (4.7)
Range of grades included in assessments 1–6
Mean (SD) student age 8.8 (1.5)
% girls 53.7
% Latino 67.8
Mean (SD) accelerometer wear minutes during school 350.6 (24.1)
Mean (SD) accelerometer MVPA during school in Fall 2013 25.5 (11.3)
Mean (SD) accelerometer MVPA during school in Spring 2014 27.8 (12.6)

Teachers
Number of teachers surveyed in fall 2013 397
Number of teachers surveyed in spring 2014b 365
Mean (SD) number of teachers/school 15.9 (4.4)
Mean (SD) class size 25.7 (12.7)
Mean (SD) teacher age 44.8 (9.9)
Mean (SD) years teaching 16.3 (8.8)
% women 83.4
% reporting N90 PE min/week 31.8
% reporting N60 recess min/week 56.7

Schools
Number of schools 24
Number of districts 6
Range number of schools/district 2–5
Mean (SD) number of schools/district 4 (1.3)
Mean (SD) free and reduced price lunch eligibility 77.8 (20.4)
Mean (SD) number of enrolled students 490.5 (163.1)
% with a certified PE teacher 50.0

California, USA, 2013–2014.
a Only studentswho completed the Fall 2013 accelerometer assessmentswere asked to

participate in the Spring 2014 assessments.
b Only teachers who completed the Fall 2013 survey were asked to participate in the

Spring 2014 survey.
classrooms where teachers reported ever holding breaks. Minutes/day
of activity breaks provided had a small positive associationwith student
MVPA (Bs = 0.06–0.08).

Table 3 presents the relation of student MVPA and teacher-reported
implementation of physical activity breaks in the pastweek (y/n) to stu-
dent classroom behavior. Classrooms with more MVPA had reportedly
fewer students who were off task or inattentive (β = −0.17) and
showed a trend (p b .10) for fewer problem behaviors using the abbre-
viated scale. Teacherswho reported implementing activity breaks in the
past week reported fewer students who lacked effort or gave up easily
(β = −0.17).

Table 4 presents teacher agreement with benefits of classroom physi-
cal activity breaks, shown separately for implementers and non-
implementers. Overall, agreement with the benefits was high, ranging
from 70.6% to 97.6% in implementers and 61.9% to 96.8% in non-
implementers. Enjoyment- and health-related benefits did not differ be-
tween implementers and non-implementers. For the classroom behav-
ior/performance benefits, agreement was higher for one item (students'
work improves) and showed a trend (p b .10) for higher agreement for
the other three items among the implementers. Agreement with the
classroom behavior/performance indexwas higher for the implementers.

Table 5 shows the variables that constituted the multiple physical
activity opportunities index and its association with students' MVPA.
Each additional opportunity was associated with 1.53 more min/day
of MVPA during school, where students in classrooms that provided
zero opportunities (10.8% of classrooms) had 5.33 fewer min/day of
MVPA during school as compared to students in classrooms that provid-
ed 3 opportunities (25.3% of classrooms). Fig. 1 shows estimated mean
minutes/day for each number of physical activity opportunities.
Discussion

The present evaluation study of teacher-led interventions in mostly
low-income elementary schools found substantial, but not ubiquitous,
implementation of classroom physical activity breaks (46% implementa-
tion rate based on holding breaks in the pastweek). Level of implementa-
tion was positively associated with students' objectively measured
physical activity, and students of teachers who reported holding class-
room physical activity breaks were 75% more likely to meet the recom-
mended 30 min/day of MVPA during school. These findings suggest
effectiveness of classroom breaks for increasing youth's physical activity.
Findings that implementation and objectively-assessed student physical
activity were associatedwith better teacher-reported classroombehavior
suggest that teachers can use simple classroom activity breaks to improve
students' behavior and performance in the classroom.

Teachers who implemented classroom physical activity breaks re-
ported fewer students who lacked effort/motivation. Objectively-
assessed student physical activity was negatively associated with
teacher-reported off-task and inattentive classroom behavior, and
there was a trend for a negative association with the abbreviated prob-
lem behavior index. While we expected to find that implementation
and physical activity were associated with more of the classroom be-
haviors assessed, the finding regarding less off-task and inattentive be-
havior has been supported by a similar study (Mahar et al., 2006), and
lacking effort/motivation is similar to being off-task and inattentive.
These findings are also supported by abundant research on the positive
effects of physical activity on cognition (Donnelly and Lambourne,
2011; Kohl et al., 2013; Sibley and Etnier, 2003). Thus, classroom phys-
ical activity appears to be a promising strategy for improving attention
in the classroom. Teachers who implemented classroom physical activ-
ity breaks had higher levels of agreement with the classroom behavior
benefits of physical activity thannon-implementers, suggesting that im-
plementers noticed the positive classroom benefits of activity breaks.
Teachers' awareness of these co-benefits of physical activity could mo-
tivate teachers to continue classroom activity breaks.



Table 2
Relation of teacher-reported intervention implementation factors to accelerometer-measured student MVPA (N = 1322)a.

Mean (SD) or % Relation to MVPA minutes/day across both time points

Fall 2013b Spring 2014 B (95% CI) β (95% CI) P value

Encouraged to hold physical activity breaks [y/n] 56.2% 58.1% 1.84 (0.15, 3.52) 0.07 (0.01, 0.14) .033
Trained to hold physical activity breaks [y/n] 39.5% 46.1% −3.52 (−4.96, −2.07) −0.15 (−0.21, −0.09) b .001
Held physical activity breaks ever [y/n] 64.7% 70.1% 3.14 (1.17, 5.12) 0.12 (0.04, 0.19) .002
Held physical activity breaks in the past week [y/n] 35.5% 43.8% −0.12 (−1.71, 1.46) −0.01 (−0.07, 0.06) .880
Physical activity breaks minutes/day 5.2 (13.5) 6.4 (14.3) 0.06 (0.01, 0.10) 0.07 (0.01, 0.13) .016
Physical activity breaks minutes/day if any 16.4 (18.9) 15.2 (18.1) 0.08 (0.02, 0.15) 0.14 (0.03, 0.25) .012

MVPA = moderate to vigorous physical activity; B = unstandardized regression coefficient; β = standardized regression coefficient; CI = confidence interval.
California, USA, 2013–2014.

a Adjusted for student gender, age, grade, and accelerometer wear time, teacher gender, age, and years teaching, class size, recess time, PE time, school SES, district, nesting of students
within classrooms and teachers within schools, and multiple observations.

b Intervention implementation began prior to Fall 2013 data collection.
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It was unexpected that holding physical activity breaks ever, but not
holding physical activity breaks in the past week (y/n), was associated
with students' physical activity. However, minutes/day of activity
breaks in the past week, which we refer to as level of implementation,
waspositively associatedwith the students' physical activity. Also unex-
pected was that training in physical activity breaks was inversely asso-
ciated with students' physical activity. It is possible that training takes
more time to impact behavior. Another possibility is that teachers
known to have less physically active students were selected or self-
selected into the trainings, which could explain the inverse association
between training and students' physical activity. A study of predictors
of implementation from this sample found that training was positively
associated with level of implementation, so some evidence suggests
teacher training is important to the students' physical activity despite
the unexpected finding in the present paper.

The effect of classroom physical activity breaks on meeting the 30
min/day guideline for physical activity during school was moderate-
to-large, with students who received activity breaks almost twice as
likely to meet the guideline. However, the proportion of students meet-
ing the guideline was small (36%) even in classrooms with activity
breaks, and the effect of activity break minutes on MVPA minutes was
small. A 1-minute increase in reported classroom physical activity
breaks was associated with only a 0.06–0.08 min increase in students'
objectively-measuredMVPA during school. One reason for this small ef-
fect could have beendue tomeasurement error in assessing theminutes
of activity breaks via teacher report, so better measures are needed in
future studies.
Table 3
Relation of accelerometer-measured student MVPA and teacher-reported physical activity brea

IV = Class a
minutes/day
(N = 97)

β (95% CI)

Teacher-reported student behavior (dependent variables)
1. Pay attention in class 0.01 (−0.
2. Cooperate with peers, ability to work with others −0.01 (−0.
3. Have a positive, cheerful attitude 0.05 (−0.
4. Produce work and assignments that are high quality −0.01 (−0.
5. Are defiant or noncompliant −0.03 (−0.
6. Lack effort or motivation or give up easily −0.11 (−0.
7. Have excessive movement or are out of seat often −0.01 (−0.
8. Are off task or inattentive during class time −0.17 (−0.
9. Are unable to change activities or make transitions smoothly −0.10 (−0.
10. Are unhappy, sad or depressed −0.10 (−0.
Assets Scale [mean of items 1–4] 0.04 (−0.
Problem Behavior Scale [mean of items 5–10] −0.08 (−0.
Abbreviated Problem Behavior Scale [mean of items 6, 8–10] −0.14 (−0.

MVPA = moderate to vigorous physical activity; β = standardized regression coefficient; CI =
California, USA, 2013–2014.

a Adjusted for student gender, age, grade, and accelerometer wear time, teacher age, gender
multiple observations.

b Adjusted for teacher gender, age, and years teaching, class size, recess time, PE time, schoo
The analysis of multiple physical activity opportunities indicated
that multiple opportunities are needed to have meaningful effects on
the children's physical activity. This finding and previous literature
(Donnelly et al., 2009; Carlson et al., 2013) support the comprehensive,
or whole-of-school, physical activity program approach recommended
by the Centers for Disease Control and Prevention (CDC, 2013) and In-
stitute of Medicine (Institute of Medicine, 2013), among others
(AAHPERD, 2013; Erwin et al., 2013; Koplan et al., 2005; Kriemler
et al., 2011; Pate et al., 2006). In the present sample, students in class-
rooms that provided 3 physical activity opportunities had approximate-
ly 5 more min/day of MVPA than those in classrooms with no
opportunities. While significant, this effect was smaller than that ob-
served by Carlson et al. (2013), where a 19 min/day difference in stu-
dent physical activity was observed between schools that provided 0–
1 vs. 4 physical activity opportunities. The smaller effect observed in
the present study was possibly due to less variation in both student
MVPA and school physical activity opportunities, resulting froma small-
er sample of schools and more low-income schools with limited
resources.

Both student MVPA minutes during school and the proportion of
teachers reporting implementation of classroom physical activity
breaks increased from Fall 2013 to Spring 2014. Given that the interven-
tions began prior to the Fall 2013 data collection, the aforementioned
findings are notable because (1) physical activity interventions are
often not maintained over a year, and (2) student physical activity has
been found to decrease toward the end of the school year (Bruner
et al., 2009). It is possible that in the present study, school and/or district
ks in the past week (y/n) to teacher-reported classroom behavior across both time points.

verage accelerometer MVPA
a

IV = Teacher reported physical activity
breaks in the past week [y/n]b

(N = 397)

P value β (95% CI) P value

15, 0.17) .903 −0.07 (−0.23, 0.09) .382
18, 0.16) .891 −0.05 (−0.22, 0.11) .531
11, 0.22) .507 0.09 (−0.07, 0.25) .278
18, 0.15) .881 0.06 (−0.10, 0.22) .473
19, 0.14) .757 0.04 (−0.12, 0.20) .659
27, 0.06) .214 −0.17 (−0.33, −0.01) .042
17, 0.15) .899 −0.07 (−0.23, 0.10) .421
33, −0.01) .042 −0.06 (−0.23, 0.10) .490
27, 0.06) .195 −0.07 (−0.23, 0.09) .401
26, 0.06) .217 −0.09 (−0.25, 0.07) .276
13, 0.21) .660 0.01 (−0.16, 0.17) .941
26, 0.09) .357 −0.09 (−0.25, 0.07) .280
31, 0.02) .080 −0.12 (−0.28, 0.05) .163

confidence interval; IV = independent variable.

, and years teaching, class size, school SES, district, nesting of teachers within schools, and

l SES, district, nesting of teachers within schools, and multiple observations.



Table 4
Teacher-reported benefits of physical activity breaks for implementers and non-implementers at Spring 2014 time point (N = 380).

Number (%) of teachers reporting agree or strongly agree Likelihood of reporting agree or
strongly agree for implementers
vs. non-implementersa

Teachers who had implemented
physical activity breaks in the
past week
(N= 169–170)

Teachers who had not implemented
physical activity breaks in the
past week
(N= 187–192)

OR (95% CI) P value

1. Students enjoy physical activity breaks 166 (97.6%) 184 (95.8%) 1.04 (0.38, 2.81) .472
2. Students are upset if no physical activity breaks 125 (73.5%) 126 (65.6%) 1.18 (0.71, 1.96) .518
3. Classroom conflict is reduced after physical activity breaks 129 (76.3%) 117 (61.9%) 1.60 (0.98, 2.61) .060
4. Students stay on task more after physical activity breaks 152 (89.4%) 152 (80.4%) 1.88 (0.98, 3.61) .056
5. Students' work improves after physical activity breaks 145 (85.3%) 140 (74.9%) 1.88 (1.04, 3.37) .036
6. Students feel accomplishment after physical activity breaks 150 (88.8%) 149 (78.8%) 1.75 (0.90, 3.37) .097
7. Students sweat and breathe hard during physical activity breaks 120 (70.6%) 126 (67.0%) 1.07 (0.65, 1.76) .781
8. Physical activity breaks improve students' health 165 (97.1%) 184 (96.8%) 0.94 (0.34, 2.58) .904
All benefits index [sum items 1–8] M = 6.8 (SD = 1.6) M = 6.2 (SD = 1.9) B = 0.34 (−0.04, 0.07) .077
Classroom behavior/performance benefits index [sum items 3–6] M = 3.4 (SD = 1.1) M = 3.0 (SD = 1.4) B = 0.31 (0.04, 0.58) .027

OR= odds ratio; B = unstandardized regression coefficient;M = mean; SD= standard deviation.
California, USA, 2013–2014.

a Adjusted for teacher gender, age, and years teaching, class size, school SES, district, nesting of teachers within schools, and multiple observations.
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support and teacher commitment increased over the school year, sug-
gesting potential maintenance of the intervention.
Strengths and limitations

A strength of the present study was the ability to study effectiveness
of real-world interventions on both student physical activity and class-
room behavior, the latter of which has been understudied. The pro-
grams were developed and led by school staff in low-income schools
and were adapted from evidence-based practices (e.g., Instant Recess,
CATCH, TAKE 10!) (CATCH, 2015; Instant Recess, 2015; Kelder et al.,
2005; Stewart et al., 2004; TAKE 10!, 2015; Whitt-Glover et al., 2011),
Most studies have investigated researcher-led interventions, whereas
the present studymay bemore generalizable to real-world practice. An-
other strengthwas the use of accelerometers and two assessments (Fall
and Spring), both of which helped minimize measurement error.
Table 5
Additive relation of teacher-reported physical activity opportunities to accelerometer-
measured student MVPA across both time points (N = 1322 students)a.

Number (%) of
teachers at
Time 2

B (95% CI) P value

Model 1: Individual opportunities
Physical activity breaks ≥3
min/day [y/n]

79 (40.7%) 1.30 (−0.16, 2.77) .081

PE ≥90 min/week [y/n] 70 (36.3%) 1.66 (0.02, 3.29) .047
PE teacher [y/n] 83 (42.9%) 2.39 (−0.15, 4.93) .065
Recess ≥30 min/week [y/n] 153 (78.7%) 0.74 (−1.04, 2.52) .415

Number (%) of
teachers at
Time 2

Mean (SE) MVPA
minutes/day

P value
(linear)

Model 2: Index
0 opportunities 21 (10.8%) 23.21 (1.82) –
1 opportunity 43 (22.1%) 25.66 (0.96) –
2 opportunities 81 (41.8%) 26.79 (0.85) –
3–4 opportunities 49 (25.3%) 28.54 (0.99) –
Index score [0–3] M = 1.81

(SD = 0.94)
B = 1.53 (95%
CI = 0.58, 2.48)

.002

MVPA = moderate to vigorous physical activity; PE = physical education; B =
unstandardized regression coefficient; CI= confidence interval; SD= standard deviation;
SE = standard error.
California, USA, 2013–2014.

a Adjusted for student gender, age, grade, and accelerometerwear time, teacher gender,
age, and years teaching, class size, school SES, and district.
Weaknesses included the inability to assess pre-post intervention
changes, because implementation began prior to the Time 1 data collec-
tion. This exemplifies a challenge in timing evaluations of existing pub-
lic health programs. The lack of a control or comparison condition was
another weakness, requiring a process analysis approach to understand
the likely effects of the intervention.Using teacher reports for the imple-
mentation and classroom behavior measures may have led to measure-
ment error, particularly due to the potential for teachers to over-report
their level of implementation to show compliance with district efforts.
Future studies should attempt to directly observe these activities. P
value adjustments were not performed because (1) each set of tests
was based on a distinct a-priori research question, and (2) we chose
to be less conservative due to the focus on external validity. Future stud-
ies should test effectiveness of classroom physical activity breaks in
other samples to determine if findings are replicable. Though physical
activity of each participant was assessed for only one day, students
from grades 1–6 were assessed to provide five days of assessment per
school. To better assess within-classroom variation in physical activity,
future studies should assess the same students over multiple days.
23.21

25.66

26.79

28.54

20

22

24

26

28

30

0 1 2 3

St
ud

en
t M

V
PA

 m
in

ut
es

/d
ay

Number of PA opportunities reported by teacher

Fig. 1. Accelerometer-measured student MVPA by number of teacher-reported physical
activity opportunities (N = 1192 students). MVPA = moderate to vigorous physical.
Note: Physical activity opportunities were physical activity breaks ≥3min/day [y/n], phys-
ical education ≥90 min/week [y/n], physical education teacher [y/n], and recess ≥30 min/
week [y/n]. Points represent estimated means and the line represents the linear associa-
tion from the regression equation (p= .002). California, USA, 2013–2014.
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Conclusions and implications for practice

Teacher implementation of classroom physical activity breaks was
related to higher student physical activity during school and better
on-task and attentive behavior in the classroom. The present findings
suggest that, to meet the 30 min/day school physical activity guideline
(CDC, 2011; Koplan et al., 2005; Pate et al., 2006), comprehensive school
physical activity programs are needed (CDC, 2013; IOM, 2013). Evi-
dence is accumulating that incorporating PE, recess, and classroom
and before-and-after school physical activity opportunities can have ad-
ditive effects on children's physical activity (PAG Midcourse report,
2012). Supporting teachers to implement physical activity in the class-
room could lead the teachers to notice the benefits that go beyond
health and, ultimately, improve uptake and sustainability of activity
breaks. Promoting classroom physical activity as a tool for improving
students' behavior and academic performance may be a more effective
approach than simply communicating the health benefits of physical ac-
tivity, which are not as directly apparent or as relevant to teachers as the
classroom benefits.
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