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PHYSICAL ACTIVITY

Effect of an
Elementary School Walking Program
on Physical Activity and
Classroom Behavior

Jill W. Lassiter and Amanda L. Campbell

Abstract

This study examined the effect of a physical activity program on
student activity during recess and on disruptive classroom behavior.
The program was implemented during recess for 5 weeks in a rural
elementary school. Prior to and during the program, teachers recorded
observations of sedentary students during recess and of disruptive
classroom behavior before and after recess. The number of sedentary
students during recess decreased significantly during the program
(p < .05) and classroom behavior significantly improved after recess
(p < .001), differences that were not seen prior to the start of the pro-
gram. Physical activity initiatives can improve student participation
in physical activity during recess while costing little and maintaining
student choice. Increased physical activity during recess improves chil-
dren’s ability to meet daily activity recommendations and may improve
the classroom environment by decreasing disruptive behaviors.

The Physical Activity Guidelines for Americans provided by the
U.S. Department of Health and Human Services (USDHHS, 2008)
state that children and adolescents need a minimum of 60 min of
daily physical activity (PA). The American Academy of Pediatrics
(AAP, 2013) and the Centers for Disease Control and Prevention
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(CDC; USDHHS, 2008) recommend that for children and ado-
lescents to meet these guidelines, schools provide quality physical
education and recess each school day. However, an examination
of school wellness policies nationally revealed that less than 7% of
school districts included in the study required a set amount of time
for PA during the school day (CDC, 2014). Furthermore, only three
states require daily physical education and only eight require daily
recess for elementary school students (Society of Health and Physical
Educators [SHAPE America], 2016). In terms of scheduled physical
education time, only five states plus the District of Columbia require
the recommended 150 min/week of physical education in elemen-
tary school (SHAPE America, 2016). Thus, despite the myriad of
health-related benefits of PA, it appears that the current academic
climate and school-specific barriers limit the amount of time avail-
able for students to regularly participate in PA during the school day.

Recess has been defined as regularly scheduled periods during
the school day for unstructured PA and play (CDC, 2000). In 2013,
the AAP issued a policy statement citing recess as an important and
necessary break from the demands of school that offers benefits
for the development of the whole child. Recess is also an essential
component of a Comprehensive School Physical Activity Program
(CSPAP; CDC, 2013). Participation in recess has been associated
with cognitive and academic benefits, social and emotional devel-
opment, and increases in PA (SHAPE America, 2016). Yet current
trends point to a reduction in time allotted for recess in schools,
most notably driven by pressure on schools to dedicate more time
to academic tasks (Evenson, Ballard, Lee, & Ammerman, 2009; Lee,
Burgeson, Fulton, & Spain, 2007; Pellegrini, 2005). Additional chal-
lenges related to recess include playground conflicts and bullying,
inclement weather, providing adequate supervision, and lack of
adequate space and play facilities (Chicago Public Schools, 2012;
Evenson et al., 2009). Students in high poverty schools and in urban
settings tend to have less recess time than students in low poverty
schools. Even when school policy encourages or even mandates
daily recess, schools often withhold recess from students as punish-
ment or to allow time for them to complete schoolwork. In 2006, the
CDC found that 81.5% of elementary schools nationwide allowed
faculty or staft to withhold recess for poor behavior (Lee et al., 2007).
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Opverall, researchers have found it difficult to accurately assess recess
policy and trends, since recess practices vary from school to school,
and even from teacher to teacher within the same school (AAP, 2013;
Pellegrini, 2005).

Amid growing concerns about an increasingly sedentary youth
population, recess provides schools with an important opportunity
as part of a CSPAP to increase PA among children during the school
day. In addition to physical and health benefits, which are well docu-
mented, a growing body of research has shown that the benefits of PA
extend beyond physical health and into the classroom (AAP, 2013).
Although there has been debate in the past, a meta-analysis of over
59 studies revealed a significant positive effect of PA and fitness on
children’s academic achievement and cognitive outcomes (Fedewa
& Ahn, 2011). Aerobic activity was found to have the greatest effect,
compared to other forms of activity. Even short activity breaks have
been correlated with increased reading and math scores (Erwin,
Fedewa, & Ahn, 2013). This is of particular interest because school
performance is largely measured with standardized test scores, and
administrators sometimes eliminate opportunities for PA to dedi-
cate more time for academics.

In addition to academic achievement and performance, PA
positively affects students’ attention, concentration, and classroom
behavior (CDC, 2010; Maeda & Randall, 2003; Mahar et al., 2006;
Pellegrini, Huberty, & Jones, 1995; Pellegrini & Smith, 1993; Trudeau
& Shephard, 2008). This is encouraging, since attentiveness can
positively affect cognitive performance, and minimizing disruptive
student behavior can positively affect the learning environment and
student success (Luiselli, Putnam, & Saunderland, 2002). A mini-
mum of 15 min of recess has been shown to improve teacher ratings
of classroom behavior, attention to classroom tasks, and other aca-
demic performance indicators (Barros, Silver, & Stein, 2009; Jarrett
et al., 1998; Pellegrini et al., 1995). However, not all students are
physically active during recess. In one study, researchers noted that
much of the time on the playground was spent socializing rather
than participating in vigorous activity (Jarrett et al., 1998). It is still
unclear whether simply having a break from the demands of school-
work positively affects classroom behavior or whether some degree
of PA is the mediating factor. The direct relationship between PA
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during recess, classroom behavior indicators, and positive academic
performance warrants further investigation.

While recess provides opportunities for children to be physically
active during the school day, it should not be used for prescribed,
structured PA. An important element of recess is the notion of stu-
dent choice, and therefore, recess should be considered a child’s
personal time (Ramstetter, Muray, & Garner, 2010). However, a
number of strategies promote PA during recess, including providing
age-appropriate equipment, having adequate supervision, and pro-
viding semistructured activity stations (CDC, 2013). Reinforcement
and goal setting have also been found to increase the number of steps
that children take during recess (Hayes & Van Camp, 2015).

This study used the theory of planned behavior as a framework
for developing a PA program that encourages walking and other
locomotor behaviors during recess. The theory posits that indi-
viduals who have positive attitudes toward a behavior, believe that
significant others are also engaging in or will support the behavior,
and perceive that they have the competence and control over their
behavior, develop stronger intentions and ultimately are more likely
to engage in the behavior (e.g., PA; Ajzen, 1985). A number of stud-
ies exploring PA behavior support the theory of planned behavior
(Chatzisarantis & Hagger, 2005; Jones, Courneya, Fairey, & Mackey,
2004; Keats & Culos-Reed, 2009; Tsorbatzoudis, 2005). While more
research needs to evaluate PA interventions built upon the theory of
planned behavior, it is a useful framework for developing programs
that increase PA.

While studies have shown the benefits of recess, this study
expands upon the literature by evaluating the effect of recess when
there were concerted efforts to build a physically active recess envi-
ronment that respected best practice guidelines for recess time and
was minimally resource intensive. Thus, the purpose of this study
was twofold. First, the study examined the effect of the PA program
on student participation in PA during recess. Second, the study
explored the relationship between increased PA during recess and
student classroom behavior. The researchers hypothesized that the
PA program would increase participation in PA and that would have
a resultant positive effect on classroom behavior.
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Method

Participants

All students from 27 kindergarten to fifth grade classes from
a single elementary school were invited to participate in a 5-week
recess PA program. Four teachers, one each from Grades 1 to 4, con-
sented to participate in data recording for this study. The four classes
included 83 students, 19% of the participating student body (441
students). The public elementary school is located in a small rural
town in the southeastern United States. The demographic makeup
of the school was 53% male, 47% female, 84% White, 10% Hispanic,
and 5% other ethnicities, and 27% of students qualified for free and
reduced lunch. The average class size was 21 students.

Instruments

Teachers recorded observations of their own class daily for
2 weeks prior to the start of the PA program and daily during the
5-week program. Observations included
« number of students sedentary for 75% or more of the recess
period and
o number of behavior-based disruptive incidents in the class-
room before recess and after recess.

Group-based classroom behavior was assessed on a 5-point
Likert scale modified from an item from the Children’s Behavior
Rating Scale-Short Form (Putnam & Rothbart, 2006), with 1 repre-
senting frequent misbehavior within the group and 5 representing
an exceptionally well-behaved group. Individual student behavior
was not assessed, as this scale evaluated the overall classroom atmo-
sphere. Classroom behavior was recorded twice daily: just before
recess (assessing the time from the start of the school day to the start
of recess) and at the end of the school day (assessing the time from
return to classroom after recess to the end of school day).

Intervention

The school allotted 15 to 20 min of daily recess to each class, dur-
ing which time children have free-choice outside play. During recess
(both prior to and during the intervention), students have the option
to participate in a variety of unstructured physical activities such as
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student-organized games (e.g., kickball, basketball, tag), swinging,
or playing on the play structures, track, or open areas around the
playground. Students can also choose to do sedentary activities such
as sitting at a table talking to their friends. During the intervention,
each student was invited to spend recess time walking, running, skip-
ping, or somehow moving around the track to earn miles toward the
destination. The goal of the intervention was to encourage elemen-
tary students to choose to be more physically active during recess.
To motivate students and influence their PA behavior, the program
was designed around the constructs of the theory of planned behav-
ior, which purports that an individual’s behavior is predicted by his
or her intentions and that behavioral intentions are determined by
one’s attitudes, subjective norm, and perceived behavioral control.
Students were encouraged to spend part or all of their recess time
engaged in walking or other locomotor activities for which they
already had high levels of perceived behavioral control.

Students recorded the distance traveled while participating in
these activities each day, and records were verified by the teachers.
They received necklace beads for each mile recorded, which served
as a token incentive and helped to influence individual attitudes and
the subjective norm as they observed their peers’ necklaces grow-
ing. In addition, each class was challenged to cumulatively walk the
route of the Lewis and Clark expedition. Total distance traveled for
each grade was displayed on a wall in the gym, serving as a friendly
competition to see which grades could complete the expedition. This
competition element, along with interdisciplinary activities related to
the “journey” along the Lewis and Clark expedition, encouraged stu-
dents to see walking as fun and connect it to their learning, thereby
influencing attitudes toward PA. Teachers were also encouraged to
walk during recess, which further reinforced positive attitudes and
subjective norms around being physically active. This was the sec-
ond year of the intervention, with only a change in the destination
but not the structure of the initiative. The PA initiative was designed
for outdoor activity and therefore did not occur on days when classes
were required to be indoors for recess, such as bad-weather days,
which accounted for 23% of class days during the 5-week program.
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Procedure

The walking initiative was a 5-week program; data collection
began 2 weeks prior to the intervention and continued throughout
the 5 weeks. Each day teachers observed student activity during
recess and recorded total number of sedentary students from their
class. Sedentary students were defined as any student participating in
activities that do not require physical exertion (e.g., standing or sit-
ting and talking, socializing, playing cards or hand-clapping games)
for the majority of the recess period (75% or more). Distance walked
per student was recorded for programmatic purposes only. The inde-
pendent variable in this study was the number of sedentary students,
not distance walked. Teachers also recorded classroom behavior, the
dependent variable, in the morning (start of school to start of lunch)
and in the afternoon (postrecess to end of day).

Prior to the intervention, the researchers provided verbal and
written training during a faculty meeting for teachers on how to
use the behavior recording instrument. They also provided ongoing
support throughout the intervention when teachers had questions.
Responses to all questions were addressed to the entire group of
teachers, which ensured that all teachers received the same instruc-
tions for use of the recording instrument.

Data Analysis

Data were analyzed using SPSS 19, with a significance level of
.05. Descriptive statistics (mean, standard deviation) and inferen-
tial (paired ) tests for significant differences were calculated. The
researchers’ decision to use students as the unit of analysis despite
students being nested in classes followed recommendations from
Stevens (1996).

Results

Every student at the elementary school (N = 547) was encour-
aged to participate in the PA program. Of those, 441 (81%) chose
to participate. Among the four classes participating in the research
component of the project, representing Grades 1, 2, 3, and 4, 100%
of students participated in the PA program at least once over the
5 weeks. Daily participation rates ranged from 70% to 100% of the
students in each class. Students averaged 1.34 miles (SD = 0.46)
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walked per student on each outdoor recess day, an average of 4 laps
around the school’s one-third-mile track around the play area. Class
size ranged from 20 to 23 students. In each class, the teacher walked
with the students at least some of the days. The classes had outdoor
recess 16 of 23 (70%) class days during the 5 weeks of the PA program
and 25 of 33 (76%) class days during the 7 weeks of data collection.

The number of sedentary students during recess decreased from
a class mean of 3.37 (SD = 4.65) before the start of the PA program
to a class mean of 1.41 (SD = 2.05) during the 5-week PA program, a
statistically significant difference, #(102) = -2.384, p < .05. The range
of sedentary students per class was 0 to 12 prior to the start of the PA
program and decreased to 0 to 6 during the PA program.

Figure 1 depicts mean teacher rating of classroom behavior
before and after recess, during the PA program and before it had
started. For the 2 weeks prior to the start of the program, there was
no significant difference in teacher ratings of classroom behavior
after recess (M = 3.600, SD = 1.06) compared to before recess
(M = 3.400, SD = 0.94), t(34) = -1.871, p > .05. During the program,
there was a significant improvement in teacher ratings of classroom
behavior after recess (M = 3.870, SD = 0.86) compared to before
recess (M = 3.594, SD = 0.77), t(68) = -4.043, p < .001. There were no
significant differences in behavior improvement between grade lev-
els, F(3, 64) = 2.013, p > .05.

Because of the limited data collection period, only nine observa-
tions were made on days without an active recess period (students
spent recess in the classroom, not outside or in a gym). Those
observations showed no change in classroom behavior; the mean
difference from before recess (M = 3.89, SD = 0.78) and after recess
(M = 3.89, SD = 0.93) on those days was 0.00. The small # restricts
testing for significant differences between days with an active recess
and days without an active recess.

Discussion

Current trends in the United States demonstrate that childhood
obesity is on the rise, while opportunities for children to be physi-
cally active during the school day are on the decline (Lee et al., 2007;
Pellegrini, 2005). Thus, it is important for elementary schools to
encourage PA through CSPAPs within the constraints of the school
day, with recess being a prime opportunity. This study assessed the
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Figure 1. Mean teacher-rated classroom behavior before and after recess.

effect of an established PA initiative on participation in locomotor
physical activities during recess and the resultant effect on over-
all classroom behavior. Data collection was positioned within the
context of a 5-week PA program that encouraged and incentivized
students at a rural elementary school to engage in walking or jogging
for a self-selected amount of time during recess. The results of this
study demonstrate the value of such a program to reduce sedentary
behaviors during unstructured recess time and to positively affect
the classroom learning environment.

The findings demonstrate that programmatic initiatives can
increase student participation in PA during free-choice recess time
and that class participation in active recess may have a positive effect
on the classroom learning environment. This initiative resulted in a
greater number of students participating in PA during recess, with
significantly fewer sedentary students at recess during the program
(M = 1.4/class) compared to prior to the program (M = 3.7/class).
This represents a meaningful improvement in the number of children
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who are making progress toward meeting the daily PA recommen-
dation of 60 min/day (USDHHS, 2008).

The simple design of the program, which encouraged
elementary-aged students to participate in individual locomotor
activities that they had already mastered, and incentivized them to be
active, added structure and encouragement for children to participate
in PA during recess time without jeopardizing student autonomy.
This program employed strategies such as teacher participation,
class goal setting, and public reinforcement for participation (which
provided individual reinforcement and influenced the subjective
norm), consistent with Ramstetter et al’s (2010) recommendation
for maintaining student choice and Hayes and Van Camp’s (2015)
recommendation for using reinforcement and goal setting.
Additionally, this program did not require additional equipment or
space, rendering it sustainable and transferrable to other settings
and eliminating some of the perceived barriers to recess time
(Evenson et al., 2009). The simplicity and inclusivity of the activity
(i.e., walking and other locomotor movements) allowed all children
the opportunity to participate and experience success, without
increasing opportunities for playground conflict that sometimes
arise during competitive recess games.

This study examined the effect of an established PA initiative
on reducing sedentary behavior and improving classroom behav-
ior. While the constructs of the theory of planned behavior guided
this initiative, the theory was the guiding framework for creating
a successful program, not the focus of the research question. The
positive results of this study could be extrapolated to any initiative
that reduces sedentary behavior during recess and thus adapted to
the preferences and needs of a variety of school settings.

Teacher ratings of classroom behavior were consistently more
positive after a recess break with opportunities for PA (outside or
in a gym) than before recess, prior to and during the PA program.
During the PA program, more children participated in specific loco-
motor physical activities; thus, the researchers hypothesized that
classroom behavior would be significantly better. This study demon-
strated a trend toward improved classroom behavior (higher teacher
ratings) during the PA program, though was unable to demon-
strate a statistically significant difference. In further support of this
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hypothesis, on days without an active recess period there was consis-
tently no change in behavior (mean difference score across all grades
was 0.0). This is consistent with Jarrett et al’s (1998) findings that
demonstrated a positive effect of recess time on classroom behav-
ior. However, both studies indicate that recess alone, even without
the additional programmatic initiatives for increasing PA participa-
tion, may be enough to have a positive effect on overall classroom
behavior. This trend warrants further exploration over a longer time
or during a different season when inactive or indoor recess is more
common.

Lee et al. (2007) found that the majority of schools allow faculty
and staff to withhold recess for poor behavior; however, the findings
of this study indicate that withholding recess may be counter-
productive. Instead, an active recess period may reduce disruptive
behavior in the classroom. Taking away recess can be detrimental
to the individual student who might struggle to achieve the daily
60 min of PA, and to the classroom learning environment. Therefore,
schools should consider alternative disciplinary policies that do not
include taking away recess. This is consistent with recommendations
from the AAP (2013), the Council on School Health (2013), and
SHAPE America (2016).

Elementary school administrators and faculty should deliber-
ately ensure that students have an opportunity for active recess every
school day, through policy and programmatic initiatives. Recess is
essential not only for students’ physical health but also for creat-
ing a classroom environment supportive to learning. Recess time
positioned at midday can assist teachers and students in creating a
more positive classroom environment in the afternoons. When stu-
dents must stay in the classroom during recess time due to weather
or other factors, active movement options should be made avail-
able. Activities such as dance, brain breaks, and hallway walking are
potential options for indoor recess activities.

To further maximize the positive impact of recess, the time
should be structured to encourage all students to participate in some
type of physical activity, thus reducing the number of sedentary
students during recess time. In this study, intentional and repeated
encouragement to walk or jog proved effective in reducing the num-
ber of sedentary students during recess. Teacher role modeling and
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small incentives such as sticker charts, verbal praise, class goal set-
ting, and small cumulative rewards can further motivate students
to be active. These initiatives will take some organizational effort by
teachers but have relatively low financial costs. Concerted efforts by
teachers to provide physically active recess periods and to encour-
age all students to participate in PA could serve purposes of helping
individual students meet the recommended 60 min of daily PA and
of improving the classroom learning environment with improved
group behavior.

Limitations

While this study supports active recess from a classroom man-
agement perspective, it is not without limitations. The primary
limitations of this study are the small sample size and measurement
instrument, which pose serious threats to validity and reliability.
The four classes that participated in data collection represented a
diversity of grades (first through fourth) and a total of 83 students,
which was 12% of the student body and 19% of the total number of
students who participated in the PA initiative. The 83 students were
members of intact classes, which resulted in a unit of analysis issue;
therefore, results should be interpreted with caution. A replication
study at multiple schools with many classes would be valuable such
that results could be analyzed at the class level. Furthermore, the four
teachers who self-selected to participate in data collection represent
a potentially biased sample of teachers who have a tendency to sup-
port enrichment activities and therefore may already be influencing
the classroom environment differently than other teachers do. To
the extent possible, this variable was controlled for by the consis-
tency in program administration across classes and grades. Students,
whether or not their teachers were recording observations, were
encouraged to participate in the same PA initiative and were given
the same information and external reinforcement to be active during
recess. In addition to the small sample size, the limited time for data
collection presents additional challenges for comparing active recess
and no recess days due to the limited number of days without recess
(14% of class days during the data collection period).

Another notable limitation of this project was the measurement
instrument. Group behavior recording instruments that are feasible
for teachers to use in the classroom setting are virtually nonexistent.
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This instrument was adapted from one item on the Children’s
Behavior Questionnaire-Short Form (Putnam & Rothbart, 2006)
and used a Likert scale with 1 representing frequent misbehavior
within the group and 5 representing an exceptionally well-behaved
group. This instrument was selected for its simplicity and ease of use
by teachers. The Children’s Behavior Questionnaire-Short Form was
developed as a parent-report, though was recently modified for use
by teachers (Teglasi et al., 2015). In this study, individual student
behavior was not assessed, as this scale evaluated the overall atmo-
sphere of the classroom. Interrater reliability was not established;
however, teacher training and support for using the data collection
instrument was provided throughout the study. Although indi-
vidual teachers may have different personal criteria and thresholds
for exceptional behavior or misbehavior, each class was measured
consistently by the same person (the primary teacher) every day;
therefore, difference scores are accurate representations of changes
in behavior even if individual teachers scored specific behavior pat-
terns slightly differently.

A common limitation to school-based participatory research is
the inability to control for confounding variables that threaten the
validity of results. For example, changes in daily schedules and spe-
cific student absences can affect the classroom environment. The
option for teachers to participate in the PA initiative could affect their
perceptions of student behavior. Additionally, for assessment of dif-
ference in behavior between days that students did and did not have
active recess, additional factors can affect behavior on days without
recess. For example, the most common reason that classes did not
have outdoor recess was bad weather, a factor that could indepen-
dently have an adverse effect on behavior regardless of lack of recess.
A strength of this study was the focus on behavior changes from
before recess to after recess, which minimized the effect of some fac-
tors that would affect an entire day of instruction and thus could be
accounted for by the data analysis and allow for meaningful results
despite the limitations.

Conclusion

This study demonstrates the effect of recess-based PA initiatives
at the elementary school level. Intentional efforts to encourage indi-
vidual students to participate in locomotor activity during recess can
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effectively decrease the number of sedentary students, which has
individual student and classroom-level benefits. The benefit of PA
on children’s health is well documented, and recess can be one way
that helps students reach their recommended 60 min of daily PA.
Furthermore, by providing daily time for active recess, teachers can
realize a more productive learning environment through improved
group classroom behavior.

References

Ajzen, 1. (1985). From intentions to actions: A theory of planned
behavior. In J. Kuhl & J. Beckmann (Eds.), Action-control: From
cognition to behavior (pp. 11-39). New York, NY: Springer-
Verlag. https://doi.org/10.1007/978-3-642-69746-3_2

American Academy of Pediatrics. (2013). The crucial role of recess
in school. Pediatrics, 131(1), 183-188. https://doi.org/10.1542/
peds.2012-2993

Barros, R. M., Silver, E. J., & Stein, R. E. (2009). School recess and
group classroom behavior. Pediatrics, 123(2), 431-436. https://
doi.org/10.1542/peds.2007-2825

Centers for Disease Control and Prevention. (2000). Promoting
better health for young people through physical activity and sport:
A report to the president from the Secretary of Health and Human
Services and the Secretary of Education. Washington, DC: U.S.
Department of Health and Human Services.

Centers for Disease Control and Prevention. (2010). The association
between school-based physical activity, including physical
education, and academic performance. Retrieved from http://
www.cdc.gov/healthyschools/health_and_academics/pdf/pa-
pe_paper.pdf

Centers for Disease Control and Prevention. (2013). Comprehensive
School Physical Activity Programs: A guide for schools. Retrieved
from http://www.cdc.gov/healthyschools/physicalactivity/
pdf/13_242620-A_CSPAP_SchoolPhysActivityPrograms_
Final_508_12192013.pdf

Centers for Disease Control and Prevention. (2014). Strategies
for supporting recess in elementary schools. Retrieved from
https://www.cdc.gov/healthyschools/npao/pdf/LWP_Recess_
Brief 2012_13.pdf

498 Elementary School Walking Program



Chatzisarantis, N. L. D., & Hagger, M. S. (2005). Effects of a brief
intervention based on the theory of planned behavior on leisure-
time physical activity participation. Journal of Sport and Exercise
Psychology, 2(4), 470-487. https://doi.org/10.1123/jsep.27.4.470

Chicago Public Schools. (2012). Recess readiness guide: A
comprehensive guide to effective recess implementation. Chicago,
IL: Author. Retrieved from http://obesitypolicies.org/sites/
default/files/Chicago%20Recess%20Readiness%20Guide%20
(2012).pdf

Council on School Health. (2013). The crucial role of recess in
school. Pediatrics, 131(1), 183-188. https://doi.org/10.1542/pe
ds.2012-2993

Erwin, H., Fedewa, A. L., & Ahn, S. (2013). Student academic
performance outcomes of a classroom physical activity
intervention: A pilot study. International Electronic Journal of
Elementary Education, 5(2), 109-124.

Evenson, K. R., Ballard, K., Lee, G., & Ammerman, A. (2009).
Implementation of a school-based state policy to increase
physical activity. Journal of School Health, 79(5), 231-239. https://
doi.org/10.1111/j.1746-1561.2009.00403.x

Fedewa, A. L., & Ahn, S. (2011). The effects of physical activity
and physical fitness on childrens achievement and cognitive
outcomes: A meta-analysis. Research Quarterly for Exercise and
Sport, 82(3), 521-535. https://doi.org/10.1080/02701367.2011.1
0599785

Hayes, L. B., & Van Camp, C. M. (2015). Increasing physical activity
of children during school recess. Journal of Applied Behavior
Analysis, 48(3), 690-695. https://doi.org/10.1002/jaba.222

Jarrett, O. S., Maxwell, D. M., Dickerson, C., Hodge, P., Davies, G., &
Yetley, A. (1998). Impact of recess on classroom behavior: Group
effects and individual differences. Journal of Educational Research,
92(2), 121-126. https://doi.org/10.1080/00220679809597584

Jones, L. W., Courneya, K. S., Fairey, A. S., & Mackey, J. R. (2004).
Effects of an oncologist’s recommendation to exercise on self-
reported exercise behaviour in newly diagnosed breast cancer
survivors: A single blind, randomized controlled trial. Annals
of Behavioral Medicine, 28(2), 105-113. https://doi.org/10.1207/
$15324796abm2802_5

Lassiter and Campbell 499



Keats, M. R., & Culos-Reed, N. (2009). A theory-driven approach
to encourage physical activity in pediatric cancer survivors: A
pilot study. Journal of Sport and Exercise Psychology, 31,267-283.
https://doi.org/10.1123/jsep.31.2.267

Lee, S. M., Burgeson, C. R., Fulton, J. E., & Spain, C. G. (2007).
Physical education and physical activity: Results from the
School Health Policies and Programs Study 2006. Journal of
School Health, 77(8), 435-463. https://doi.org/10.1111/j.1746-
1561.2007.00229.x

Luiselli, J. K., Putnam, R. E,, & Saunderland, M. (2002). Longitudinal
evaluation of behavior support intervention in a public middle
school. Journal of Positive Behavior Interventions, 4, 182-188.
https://doi.org/10.1177/10983007020040030701

Maeda, J. K., & Randall, L. M. (2003). Can academic success come
from five minutes of physical activity? Brock Education Journal,
13(1), 14-22. https://doi.org/10.26522/brocked.v13i1.40

Mahar, M. T., Murphy, S. K., Rowe, D. A., Golden, J., Shields, A. T,,
& Raedeke, T. D. (2006). Effects of a classroom-based program
on physical activity and on-task behavior. Medicine & Science in
Sports & Exercise, 38(12),2086-2094. https://doi.org/10.1249/01.
mss.0000235359.16685.a3

Pellegrini, A. D. (2005). Recess: Its role in education and development.
New York, NY: Routledge.

Pellegrini, A. D., Huberty, P. D., & Jones, I. (1995). The effects of
recess timing on children’s classroom and playground behavior.
American Educational Research Journal, 32, 845-864. https://doi.
org/10.3102/00028312032004845

Pellegrini, A. D., & Smith, P. K. (1993). School recess: Implications
for education and development. Review of Educational Research,
63, 51-67. https://doi.org/10.3102/00346543063001051

Putnam, S. P, & Rothbart, M. K. (2006). Development of short
and very short forms of the Children’s Behavior Questionnaire.
Journal of Personality Assessment, 87(1), 102-114. https://doi.
org/10.1207/s15327752jpa8701_09

Ramstetter, C. L., Muray, R., & Garner, A. S. (2010). The crucial role
of recess in schools. Journal of School Health, 80(11), 517-526.
https://doi.org/10.1111/j.1746-1561.2010.00537.x

Society of Health and Physical Educators. (2016). Shape of the nation:
Status of physical education in the USA. Retrieved from http://
shapeamerica.org/shapeofthenation

500 Elementary School Walking Program



Stevens, J. (1996). Applied multivariate statistics for the social sciences
(3rd ed.). Mahway, NJ: Lawrence Erlbaum.

Teglasi, H., Schussler, L., Gifford, K., Annotti, L., Sanders, C., & Liu, H.
(2015). Child Behavior Questionnaire-Short Form for teachers:
Informant correspondences and divergences. Assessment, 22(6),
730-748. https://doi.org/10.1177/1073191114562828

Trudeau, E, & Shephard, R. J. (2008). Physical education, school
physical activity, school sports, and academic performance.
International Journal of Behavioral Nutrition and Physical
Activity, 5(10), 1-12. https://doi.org/10.1186/1479-5868-5-10

Tsorbatzoudis, H. (2005). Evaluation of a school-based intervention
programme to promote physical activity: An application of the
theory of planned behavior. Perceptual and Motor Skills, 101(3),
787-802. https://doi.org/10.2466/pms.101.3.787-802

U.S. Department of Health and Human Services. (2008). Physical
activity guidelines for Americans (ODPHP Publication No.
U0036). Retrieved from http://health.gov/paguidelines/pdf/
paguide.pdf

Lassiter and Campbell 501





