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Research suggests that physical activity may foster improved aca-
demic performance, yet schools are receiving more pressure to
achieve high academic standards. It is important for classroom
teachers, administrators and school psychologists to understand
the benefits of incorporating physical activity into the school day.
This article serves as a quantitative review of classroom physical
activity interventions in terms of their physical activity, health and
learning outcomes for students, with implications of findings dis-
cussed for school personnel.
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It is well documented that obesity rates of U.S. children and adolescents
have dramatically increased over the past three decades (Hedley et al., 2004;
Ogden, Carroll, & Flegal, 2008). Along with a myriad of other factors, physical
inactivity contributes to childhood overweight and obesity (National Center
for Health Statistics, 2009). Health professionals recommend that youth accu-
mulate 60 min or more of moderate to vigorous physical activity on a daily
basis (Strong et al., 2005).

Despite these suggested amounts of physical activity, many American
youth are not meeting the recommendations (Centers for Disease Control
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and Prevention, 2008). Because most U.S. youth attend school (Snyder, Dil-
low, & Hoffman, 2009) and most of their moderate to vigorous physical
activity opportunities are offered during school (Guinhouya, Lemdani, Vil-
helm, & Hubert, 2009), school-based interventions have been advocated as
ideal locations for promoting physical activity (Pate et al., 2006) with physical
educators leading the charge (Castelli & Beighle, 2007).

Furthermore, the Child Nutrition and WIC Reauthorization Act of 2004
(Public Law 108-265, 2004) mandates that schools with a federally funded
school meals program implement a wellness policy that addresses physical
activity and nutrition. To this end, the National Association for Sport and
Physical Education (2008) released a position statement on Comprehensive
School Physical Activity Programs, indicating that quality physical education
and a number of school-based physical activity opportunities are imperative
for youth. Included within the school-based physical activity opportunities
are physical activity breaks, recess, before- and after-school programs, in-
tramurals, interscholastic sports, and active transport to and from school.
For appropriate implementation and sustainability of school-based physical
activity, it is important that classroom teachers and other necessary school
personnel, such as school psychologists and administrators, promote school
physical activity as well (Beets et al., 2008; Han & Weiss, 2005). This ar-
ticle focuses specifically on physical activity breaks that take place in the
classroom setting.

Physical Activity and Academic Performance

The wellness policy mandate and the Comprehensive School Physical Activ-
ity Programs position statement (National Association for Sport and Physical
Education, 2008; Public Law 108-265, 2004) are opportune and may slow the
trend of fewer physical activity opportunities in schools because of legislative
pressures of achieving high academic standards (House of Representatives
1804, 1994). Research suggesting that physical activity may foster improved
academic performance (i.e., higher standardized test scores, enhanced fa-
cilitators of learning such as concentration or attentiveness) challenges the
notion that increasing academic time and reducing physical activity time is
the most effective method for improving learning outcomes.

For instance, a multitude of studies have supported the positive relation
between physical activity and academic performance (Bluechardt, Wiener, &
Shephard, 1995; Budde, Voelcker-Rehage, Pietrassyk-Kendziorra, Ribeiro, &
Tidow, 2008; T. Dwyer, Blizzard, & Dean, 1996; Ericsson, 2008; McNaughten
& Gabbard, 1993; Reynolds & Nicolson, 2007; Sallis et al., 1999); however,
other studies have shown little or no relation (Daley & Ryan, 2000; Fisher,
Juszczak, & Friedman, 1996). For example, Budde et al. (2008) found that
providing bilateral coordinative exercises was more effective than teaching
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a normal sport lesson in physical education for student completion of co-
ordination and attention tasks. Ericsson (2008) found that an intervention
group receiving physical activity and motor training for one lesson per day
had improved scores on mathematics and Swedish tests as compared with
a control group receiving physical education two times per week. Sallis and
colleagues (1999) found that by using a physical education curriculum de-
signed to maximize physical activity, reading standardized test scores were
higher for students in the physical education specialist group, and reading,
language, and the basic battery standardized test scores were higher for stu-
dents in the trained teacher group, as compared with those in the control
group (not receiving the chosen curriculum or training). Using a question-
naire with adolescents, Fisher et al. (1996), however, found no association
between students’ sports involvement and academic performance as mea-
sured by grades. Despite the number of studies documenting the relation
between physical activity and children’s learning outcomes, there has yet to
be a consensus on whether physical activity truly exerts a significant effect
on children’s cognitions (Bailey, 2006; Sibley & Etnier, 2003), particularly
with respect to classroom-based physical activities (Ahamed et al., 2007).

School Personnel Perspectives on Incorporating Classroom-Based
Physical Activity

From a physical education and public health perspective, it is important for
classroom teachers, administrators, and school psychologists to understand
the benefits of incorporating physical activity into the school day, as the
value of the intervention is only as successful as its implementation. Re-
search has reported various findings with respect to teachers’ perceptions
of implementing physical activity in the school day. Although some teach-
ers hold very positive attitudes regarding physical activity and its reported
effects on students’ learning and behavior (Morgan & Hansen, 2008), other
studies have found that teachers lack the confidence, time, interest, or skill
in implementing physical activity interventions throughout the school day
(Faucette & Patterson, 1989; Morgan, 2008). Moreover, some teachers hold
negative perceptions of physical activity and its value in replacing instruc-
tional time, even when they are not leading the physical activity (i.e., recess,
physical education; Faucette & Hillidge, 1989; Morgan, 2008). Yet, studies
examining the effects of recess breaks show that short instructional periods
followed by brief physical activity breaks lead to students who demonstrate
higher attention levels and willingness to work on cognitive tasks (Pellegrini
& Bohn, 2005).

In addition to teachers having an understanding of the importance of
physical activity breaks in the classroom, administrators and school psy-
chologists are also key players in this movement. There is evidence that



Physical Activity, Health, and Learning Outcomes 17

school administrators view recess as expendable (Simon & Childers, 2006)
and thus have a significant influence on how much time is allotted to recess
breaks. As professionals who specialize in optimizing learning for all students
and because of their notable presence in schools, it is important for school
psychologists to advocate for the continued need for recess and physical
activity breaks in the classroom to support the healthy physical and social
development of schoolchildren. While creating an academic intervention for
a student struggling with reading or consulting with a teacher to create an
effective behavioral intervention for a student with attention difficulties is a
weekly occurrence for many school psychologists, many may be unaware
of the significant benefit in advocating for more physical activity in school.
Yet, consulting with teachers and administrators on interventions that will
benefit all children’s learning and physical well-being can be one of the most
effective means in creating change on a systemswide level (Ysseldyke et al.,
2006). To this end, it is important to condense the research in this area as
a way of gaining a comprehensive picture of the effects of classroom-based
physical activity interventions.

To date, no studies have been published summarizing classroom-based
physical activity interventions and their outcomes relevant to physical ac-
tivity, health, and learning occurring in this particular setting. Further, little
research has examined the implications for school personnel when incorpo-
rating physical activity interventions in the classroom. Therefore, the purpose
of this article was twofold. First, this article serves as a quantitative review of
physical activity, health, and learning outcomes from previously published
studies of physical activity interventions that take place in the classroom.
Thus, we investigated whether physical activity interventions conducted in a
classroom setting resulted in an increase in physical activity levels, as well as
better health and learning outcomes for students. Specifically, implications
of these findings are discussed for school personnel.

METHOD

Identification of Studies

We conducted a systematic review of the literature to identify studies focused
on classroom-based physical activity interventions (provided by classroom
teachers in the classroom setting). Because of the classroom emphasis of
the review, the search focused on three key elements: setting (classroom-
based), behavior (physical activity), and student outcomes (accumulation
of physical activity, facilitators of learning). The following databases were
consulted: Ovid MEDLINE, PsycINFO, PubMed, and SPORTDiscus. In addi-
tion, we searched articles cited in included article and published reviews on
school-based physical activity. All selected articles were published between
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January 1990 and February of 2010. The key terms for searches consisted of
classroom, physical activity, and school.

Criteria for Inclusion/Exclusion

Articles were included in the review if they met the following criteria:
(a) study participants were school-aged youth (5–18 years), (b) reported
findings were derived from physical activity conducted specifically in the
classroom setting, (c) reported outcome measures consisted of physical ac-
tivity and/or facilitators of learning (e.g., behavior, concentration), (d) articles
were published between 1990 and 2010, and (e) studies provided statistical
data that allowed for the calculation of an effect size. Studies were excluded
in the following instances: (a) study described implementation and/or design
only, (b) publication was not in English, and (c) study included classroom-
based component as one of several arms of an intervention and results were
not reported specific to classroom-based physical activity effects.

The process of identifying the included studies initially included 379
potential articles. Upon review of the titles and abstracts, we considered and
examined 55 full-text articles. After examination of all full-text articles, we de-
termined that six studies (i.e., Fredericks, Kokot, & Krog, 2006; Honas, Wash-
burn, Smith, Greene, & Donnelly, 2008; Liu et al., 2007; Lowden, Powney,
Davison, & James, 2001; Maeda & Randall, 2003; Stewart, Dennison, Kohl, &
Doyle, 2004) did not provide sufficient information for computing an effect
size. Twenty studies did not involve an intervention specific to the classroom
context and were removed from analysis. Four studies involved classroom
interventions that were combined with a physical education, recess, and/or
after-school intervention. A remaining 16 articles were excluded for reasons
such as they provided descriptive data only (e.g., no intervention), were
review articles, were not full-text articles (e.g., abstracts or unpublished pa-
pers), or were intended to validate a measure as opposed to report on the
outcome of an intervention. Thus, nine studies were included in the final
meta-analysis.

Coding

On the basis of systematic reviews of nine included studies, the following
variables for the meta-analysis were identified and independently coded by
two authors (AF, SA). This study focused on the three types of outcomes
related to the classroom-based physical activity as an intervention. First,
intervention outcomes were coded as (1) physical activity outcome (e.g.,
average step counts per minute), (2) health outcome (e.g., the frequency
of neck pain per week), and (3) learning outcome (e.g., reading scores).
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Second, total length of physical activity intervention in days was collected.
Third, grade level of participants was coded into three categories (i.e.,
Kindergarten to Grade 3, Grades 4–6, and wide range). Last, study loca-
tion (i.e., United States, Canada, Europe, New Zealand) was also coded. The
percentage of agreement between two coders was 100%.

Table 1 summarizes the classroom physical activity interventions that
specifically reported physical activity outcomes as a result of the interven-
tion. Examples of such interventions included Take10! and Energizer inter-
ventions wherein teachers use pre-made activity cards and worksheets that
integrate learning objectives with physical activity. For example, teachers in-
volved in a Take10! or Energizer intervention during a math lesson might ask
the students to jog in place at their desks, then do 50 jumping jacks when
asked to multiply 10 and 5. Table 2 provides information on the classroom
physical activity interventions that measured learning outcomes associated
with the intervention. Such measures included the Gates-MacGinitie Read-
ing Test and standardized measures of on-task behavior and concentration.
Table 3 provides details of studies reporting health outcomes associated with
classroom physical activity interventions and included measures such as the
Physical Activity Questionnaire for Children and bone-mass indices.

Effect Sizes

Effect sizes were computed as the difference between treatment and con-
trol group means in a pooled standard deviation unit (d). When pretest
and posttest means and standard deviations were presented, effect sizes for
pretests were subtracted from effect sizes for posttests so that group dif-
ferences in pretests were adjusted. From the studies that did not provide
descriptive statistics but F or t statistics were reported, effect sizes were
computed using the formula presented in Lipsey and Wilson (2001).

In addition, if the study (i.e., Cardon, De Clercq, De Bourdeaudhuij,
& Breithecker, 2004) provided the frequencies of correct answers for both
treatment and control group, the logarithm of odds ratio representing treat-
ment and control group difference was first computed. Then, the logarithm
of odds ratio was converted to the d metric using the formula developed by
Cox (Sanchez-Meca, Marin-Martinez, & Chacon-Moscoso, 2003).

These computed effect sizes were broken down into three measures of
classroom-based physical activity intervention outcomes: (a) physical activity
outcomes, (b) health outcomes, and (c) learning outcomes. Effect sizes were
analyzed separately for each intervention outcome.

Analysis

Statistical analyses were based on the methods proposed by Hedges and
Olkin (1985) and also described in Cooper, Hedges, and Valentine (2009).
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Under the fixed-effects model, the computed effect sizes were weighted by
the inverse of its weighted variances (Cooper et al., 2009; Lipsey & Wilson,
2001), and the overall homogeneity test of effect sizes was first performed.
When the overall homogeneity did not hold (i.e., Qtotal was not significant
under the chi-square distribution the significance level of .05), then the
overall effect sizes were computed under the random-effects model (Hedges
& Vevea, 1998), which incorporated additional uncertainty to the effect sizes
that were estimated using the method-of-moment estimation (Raudenbush,
2009). Otherwise, the overall effect-size was computed under the fixed-
effects model (Konstantopoulos & Hedges, 2009).

Further, the series of moderator analyses with categorical variables (e.g.,
gender, grade level) or continuous variables (e.g., total length of physical
activity in days) were applied to explain variations in effect sizes (Hedges,
1994). When there were unexplained within-variances (i.e., Qwithin was sig-
nificant), a mixed-effects model with moderator variables was performed
by incorporating additional uncertainty within each level of the moderator,
which was estimated using the method-of-moment estimation (Raudenbush,
2009).

Dependency

Studies often provide multiple effect sizes from various measures of vari-
ables, which, in turn, violate the assumption of independence (Gleser &
Olkin, 2009). For instance, Cardon et al. (2004) provided several measures
of physical activity outcomes (e.g., frequency and duration of static sitting,
the frequency and duration of standing, and frequency of neck pain). Of
several ways to handle the issue of dependency (Becker, 2000), we chose
an effect size that was based on the most frequently used outcome measure.
Thus, the effect size based on the frequency of being active was used from
Cardon et al. (2004). Then, effect sizes were grouped into subcategories of
intervention outcomes, and thus they were no longer dependent within each
subcategory for the computation of the overall effect sizes.

RESULTS

Description of Studies

Nine studies provided a total of 16 effect sizes representing the effect of
classroom-based physical activity intervention on three outcomes (e.g., phys-
ical activity, health, learning). The included nine studies were published in
the past 5 years, with an exception of one study published in 2004. These
studies were conducted in various countries (4 in the United States, 1 in
Germany, 1 in Sweden, 2 in Canada, and 1 in New Zealand).



26 H. Erwin et al.

TABLE 4 Counts of Effect Sizes (k), by Study Features

Study features k

Outcomes
Physical activity 6
Frequency of total activity 2
Average counts of step per day 4
Health 6
Learning 4

Grade level
K–3 3
4–6 8
Wide range 4

Gender
Girl 2
Boy 2
Girls and boys 12

Total length of intervention in days
13 1
20 4
30 1
60 2
200 1
250 4
300 3

Study location
United States 5
Canada 4
New Zealand 2
Europe 5

Sample sizes varied from 21 to 4,549 (M = 894.13, SD = 1,681.12) and
participants were in K–6, resulting in a total of 8,947 to 9,751 subjects from
nine studies. All the studies were based on boys and girls in their study,
whereas one study provided study findings separately by gender. Table 4
shows the counts of effect sizes (k = number of effect sizes extracted)
organized by characteristics of the study.

Publication Bias

Publication bias often occurs when publication status depends on the sta-
tistical significance of study findings. Publication bias can be assessed by
examining a plot of effect sizes against study size (N ) or using Egger’s re-
gression test of asymmetry for effect sizes (Sutton, 2009).

As shown in Figure 1, a scatterplot of effect sizes against study size
appears to be somewhat asymmetric. Since only published studies were
included, an asymmetric shape of a funnel plot is highly probable. Thus, the
shape of a funnel plot was statistically tested using the method developed
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FIGURE 1 A funnel plot of effect sizes.

by Egger and his colleagues (Sutton, 2009). Egger’s regression test indicated
that the shape of effect sizes is statistically symmetric (t = 1.44, p = .17),
indicating that publication bias was not problematic.

Overall Intervention Effect

Under the random-effects model, the estimated overall effect size was .22
with a standard error of .06 (z = 3.67, p < .01), suggesting a significant
intervention effect on the outcome as a whole. However, the overall ho-
mogeneity test of 15 effect sizes showed there was a considerably large
variation, Qtotal(15) = 3,279.32, p < .01; suggesting further analyses to exam-
ine the sources of variation. Therefore, we performed a series of moderator
analyses to explain differences across the 15 effect sizes using study features
such as type of outcomes, grade level, and study location.

Intervention Effect on Physical Activity Outcomes

The overall homogeneity test of seven effect sizes was statistically significant,
Qtotal (6) = 3251.61, p < .01; indicating that these effect sizes were from
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different populations. The estimated effect size under the random-effects
model was .99 with a standard error of .40 (95% CI [0.20, 1.77]). Such a
statistically significant mean difference (z = 2.46, p = .007) suggests that
physical activity outcome scores for the treatment group were statistically
different from those of the control group. The magnitude of intervention
effect on physical activity outcomes was large, implying 46% nonoverlap
between the two groups.

We performed a series of moderator analyses using several moderators
(i.e., grade level, total length of physical activity in days, study location,
and outcome measure) that showed variations across effect sizes. Of them,
three moderators (i.e., grade level, outcome measure, and study location)
explained a significant amount of between effect size variations. However,
total length of physical activity in days was not a statistically significant
predictor in explaining variations of outcome effect sizes, Qmodel (1) = 2.62,
p = .11.

First, mean effect sizes differed by grade level (i.e., K–3, Grades 4–6,
and wide grade range), Qbetween (2) = 2811.94, p < .01. As a result of the
remaining within-group variations, Qwithin (2) = 440.69, p < .01; a mixed-
effect model using grade level as a predictor was applied to compute the
mean effect size for each category. The weighted mean effect sizes were 1.29
(SE = 0.17, k = 1), 0.51 (SE = 0.44, k = 2), and 1.56 (SE = 1.07, k = 2) for
K–3, Grades 4–6, and wide grade range, respectively.

Second, effect sizes varied depending on the measure of physical ac-
tivity outcomes (i.e., overall activity level vs. average step counts per day).
A significant between-group Q statistics of 3,034 with 1 degree of freedom
shows that treatment effects significantly differed by the measure of physi-
cal activity. Because of the remaining within-group variations, Qwithin (4) =
216.69, p < .01, a mixed-effects model was also applied to estimate the mean
effect size for each category. The weighted effect size was statistically signif-
icant when total activity was used as the outcome measure (M = 2.08, SE =
0.66, k = 2), whereas intervention effect was not significant when average
step counts per day was used (M = 0.50, SE = 0.31, k = 4).

Third, the estimated effect sizes were 1.51 (SE = 0.62, k = 3) for the
United States, 1.29 (SE = 0.17, k = 1) for Europe, and 0.09 (SE = 0.13, k =
2) for New Zealand. These means were statistically different, Qbetween (2) =
2,840.28, p < .01, but there were still unexplained within-group differences
left, Qwithin (3) = 411.33, p < .01.

Intervention Effect on Health Outcomes

A homogeneity test of seven effect sizes examining the intervention effect
on health outcomes was not statistically significant, Qtotal (5) = 5.91, p =
.32. Thus, the overall mean effect size was computed under the fixed-effects
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model. The estimated weighted standardized mean difference was 0.16 with
a standard error of 0.06 (95% CI [0.04, 0.28]), which was statistically significant
(z = 2.54, p = .006). Such a significant result indicates that classroom-based
physical intervention was effective in yielding higher mean scores on health
outcomes (versus controls). However, the magnitude of intervention effects
on health outcomes was small, indicating approximately 87% of shared dis-
tribution between treatment and control groups.

Intervention Effect on Learning Outcomes

A significant total Q statistic of 8.22 (df = 3) indicates that four effect sizes
which examined the intervention effects on learning outcomes varied and
thus should be computed under the random-effects model. The weighted
mean difference under the random-effects model was statistically significant
(M = 0.67, SE = 0.21, z = 3.17, p < .001). The 95% CI of the overall mean
ranged from 0.26 to 1.09.

To examine differences between effect sizes, three moderators (i.e.,
study location, the length of physical activity, and grade level) that varied
across effect sizes were examined in a series of mixed-effects models. Of
three moderators, only study location significantly predicted variations in
effect sizes, Qbetween (1) = 4.32, p = .04. The estimated effect sizes were 0.47
(SE = 0.10, z = 4.57, 95% CI [0.27, 0.67]) and 1.00 (SE = 0.23, z = 4.30, 95%
CI [0.55, 1.46]) for the United States and Europe, respectively.

Other moderators, grade level and total length of physical activity (in
days), were not statistically significant: Qbetween (2) = 3.97, p = .14 for grade
level; Qmodel (1) = 1.57, p = .21 for total length of physical activity. These
insignificant results suggest that intervention effects did not differ by grade
level or the length of physical activity. Thus, no further analyses were con-
ducted (i.e., separate means were not computed for these moderators).

DISCUSSION

There are multiple health benefits as a result of physical activity, including
improved cardiovascular endurance, blood pressure and a decreased future
risk of depression and heart attack (U.S. Department of Health and Human
Service, 2008). School is a primary location for reaching the majority of
American children and providing physical activity opportunities for them. On
the basis of the present findings, the benefits of physical activity during the
school day include increased frequency of total physical activity for students
and positive learning outcomes—outcomes that are critical in optimizing
youth’s health and academic achievement.
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Our review shows that classroom-based physical activity interventions
may be infrequent, are often presented and analyzed simultaneously with
other physical activity interventions (e.g., recess, after school), or are sel-
dom published in peer-reviewed journals. More important, few articles were
found that provided details on the effect of these interventions on chil-
dren’s learning and/or other health outcomes. More research on the effect of
classroom-based physical activity interventions on physical activity, learning,
and health outcomes is warranted.

On the basis of the results of the present meta-analysis, it is likely that
physical activity interventions can be incorporated into a child’s school day to
enhance learning outcomes. They have been shown to increase the amount
of physical activity children accrue each day. Students in elementary school
were affected more significantly by these interventions; perhaps teachers
from these grade levels were more aware of the need for physical activity
breaks for the students, or children at this age are more perceptive of the
movement opportunities provided. Research has found that young children
acquire particular cognitive skill sets through play and movement (Leppo,
Davis, & Crim, 2000; Pica, 1997). Thus, perhaps physical activity interventions
are inherently more developmentally accessible for younger children than
for older youth, which replicates findings from prior studies (see Sibley &
Etnier, 2003).

It appears that interventions offered in the United States were more
effective than those from other countries. Possible explanations may in-
clude the following: (a) American students are less active during the school
day overall, so these short physical activity breaks made more of an effect
for this population (Beets, Bornstein, Beighle, Cardinal, & Morgan, 2010);
(b) classroom teachers in the studies conducted in the United States may
have been provided more training so they were more confident in their
abilities to present movement for students and/or had more positive atti-
tudes toward classroom physical activity; and (c) the context of American
schools was more conducive for physical activity to occur in the classroom
setting. Cross-cultural studies investigating this finding are warranted, as
these are merely hypotheses because no research to date has explored this
question.

The fact that length of the physical activity intervention did not signifi-
cantly influence the effect of the intervention can be viewed positively. The
interventions reviewed in this article ranged from 13 to 300 days; therefore,
implementing physical activity for as few as 13 days may exude a positive
effect on children’s physical activity levels. More classroom-based physical
activity research is necessary in order to provide convincing evidence of the
explicit outcomes of such practice; however, trends suggest physical activ-
ity offered in the classroom during the school day may help students reach
recommended levels of physical activity and positively influence facilitators
of learning, such as behavior and comprehension (Erwin, Abel, Beighle, &
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Beets, 2009; Erwin, Beighle, Morgan, & Noland, 2011; Mahar et al., 2006;
Ulrich & Swalm, 2007).

There are two methodological limitations that bear mention before gen-
eralizing the findings from the present study. Even though Egger’s regression
test of asymmetry indicates that publication bias does not seem to be prob-
lematic, the study findings were based on effect sizes extracted from only
published studies. Because there were only few published studies since
1990, the overall means were computed on the basis of a small number
of effect sizes, which might lower the overall statistical power. Given the
dearth of well-designed studies examining classroom-based physical activ-
ity interventions, it is clear more research is needed in this area to explore
the relation between these interventions and children’s health, physical ac-
tivity and learning outcomes. As a result of a lack of variation in study
designs (i.e., sampling, assignment, or whether matching was used), we
were unable to examine whether effect sizes differ by study designs. In ad-
dition, caution should be exercised in interpreting the findings as sample
biases, data retrieval, data quality, and the small number of studies may limit
generalizability.

Classroom-based physical activity opportunities are just one part of
a comprehensive approach to school-based physical activity for youth.
Because of the current emphasis on standardized testing (House of Rep-
resentatives 1804, 1994) and the difficulty of allocating school time for phys-
ical activity (J. J. M. Dwyer et al., 2003; Faucette & Patterson, 1989; House
of Representatives 1804, 1994; Morgan, 2008), it is important that classroom-
based physical activity interventions have positive health and/or learning
outcomes. The present findings suggest a limited number of studies have
examined the effect of classroom-based physical activity on youth physical
activity and learning. However, the studies that have been conducted have
been positive and show a significant and moderate effect on children’s phys-
ical activity and learning outcomes. Given the limited amount of time and
resources these interventions take to implement and their beneficial influ-
ences on physical activity, health and learning outcomes for students, it is
suggested that school psychologists and administrators promote and support
teacher-led classroom physical activity.

A number of interventions have been developed to promote the inte-
gration of physical activity into the school day (Salmon, Booth, Phongsavan,
Murphy, & Timpiero, 2007; Ward, Saunders, & Pate, 2007). In a review of
school-based interventions designed to increase students’ physical activity
levels, Salmon and colleagues (2007) identified a number of effective inter-
ventions for school-age youth. These interventions need not be extensive
or use a lot of resources to be effective. Integrating physical activity into
teachers’ preexisting lesson plans can be both simple and cost-effective (Er-
win et al., 2011). A variety of resources for integrating physical activity into
the classrooms can be found through the Promoting Physical Activity and
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Health in the Classroom physical activity cards (Pangrazi, Beighle, & Pan-
grazi, 2009), Energizers, Take10!, and Brain Breaks1. The first two resources
listed (Promoting Physical Activity and Health in the Classroom physical ac-
tivity cards and Energizers) were used in two of the studies included in the
meta-analysis for this article (Erwin et al., 2011; Mahar et al., 2006). Take10!
has also been evaluated with regard to intensity level of physical activity
accrued during sessions (Stewart et al., 2004). School psychologists may
take advantage of and use these resources to encourage and assist teachers
in implementing physical activity breaks for their students without missing
academic instructional time. That is, many of these activities are built into
curricular concepts, such that students are learning while they are moving.
In an age where stakes are high and accountability for academic standards
is ubiquitous, it seems that school psychologists may emphasize the benefits
of incorporating physical activity into the classroom for all students.

Physical education and time spent in recess has diminished significantly
in schools. While schools have received federal pressures to increase test
scores and overall academic proficiency levels, federal mandates have simul-
taneously charged schools with enhancing the physical health of children.
As demonstrated in this meta-analysis, physical activity may be one such
means of fulfilling these responsibilities. Schools serve as a barrier and a
catalyst for enhancing the physical activity of children. Thus, it is argued
that school psychologists, teachers, and other school stakeholders should
serve as promoters of school-based physical activity. For school psycholo-
gists and teachers, it is necessary to act as change agents and advocates for
our students. Given school budget constraints, limited resources, and perva-
sive stress among teachers and administrators, incorporating physical activity
into the school day is an inexpensive and effective intervention for improv-
ing outcomes for all students. Whether at a classroom, school, or district
level, there is little question that psychologists, teachers, physical education
teachers, and other key players in the schools can play an active role in
supporting the need for school-based physical activity.

NOTE

1. For more information on these resources, please see the manufacturers’ websites: Ener-
gizers (http://www.ecu.edu/cs-hhp/exss/apl.cfm); Take10! (http://www.take10.net); and Brain Breaks
(http://www.emc.cmich.edu/BrainBreaks).
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