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EXECUTIVE SUMMARY

When children and adolescents participate in the
recommended level of physical activity—at least 60
minutes daily—multiple health benefits accrue. Most
youth, however, do not engage in recommended
levels of physical activity. Schools provide a unique
venue for youth to meet the activity recommendations,
as they serve nearly 56 million youth. At the same
time, schools face increasing challenges in allocating
time for physical education and physical activity
during the school day.

There is a growing body of research focused on

the association between school-based physical
activity, including physical education, and academic
performance among school-aged youth. To better
understand these connections, this review includes
studies from a range of physical activity contexts,
including school-based physical education, recess,
classroom-based physical activity (outside of physical
education and recess), and extracurricular physical
activity. The purpose of this report is to synthesize the
scientific literature that has examined the association
between school-based physical activity, including
physical education, and academic performance,
including indicators of cognitive skills and atfitudes,
academic behaviors, and academic achievement.

Methods

For this review, relevant research articles and reports
were identified through a search of nine electronic
databases, using both physical activity and academic-
related search terms. The search yielded a total of
406 articles that were examined to determine their
match with the inclusion criteria. Forty-three articles
(reporting a total of 50 unique studies) met the
inclusion criteria and were read, abstracted, and
coded for this synthesis.

Coded data from the articles were used to categorize
and organize studies first by their physical activity
context (i.e., physical education, recess, classroom-based
physical activity, and extracurricular physical activities),
and then by type of academic performance outcome.
Academic performance outcomes were grouped into
three categories: 1) academic achievement (e.g.,

grades, test scores); 2) academic behavior (e.g., on-
task behavior, attendance); and 3) cognitive skills and
attitudes (e.g., attention/concentration, memory, mood).
Findings of the 43 articles that explored the relationship
between indicators of physical activity and academic
performance were then summarized.

Results

Across all 50 studies (reported in 43 articles), there were
a fotal of 251 associations between physical activity
and academic performance, representing measures

of academic achievement, academic behavior, and
cognitive skills and attitudes. Measures of cognitive

skills and attitudes were used most frequently (112 of
the 251 associations tested). Of all the associations
examined, slightly more than half (50.5%) were positive,
48% were not significant, and only 1.5% were negative.
Examination of the findings by each physical activity
context provided insights regarding specific relationships.

1) School-Based Physical Education Studies

School-based physical education as a context
category encompassed 14 studies (reported in 14
articles) that examined physical education courses

or physical activity conducted in physical education
class. Typically, these studies examined the impact

of increasing the amount of time students spent in
physical education class or manipulating the activities
during physical education class. Overall, increased
time in physical education appears fo have a positive
relationship or no relationship with academic
achievement. Increased time in physical education
does not appear to have a negative relationship

with academic achievement. Eleven of the 14 studies
found one or more positive associations between
school-based physical education and indicators of
academic performance; the remaining three studies
found no significant associations.

2) Recess Studies

Eight recess studies (reported in six articles) explored
the relationship between academic performance and
recess during the school day in elementary schools.
Six studies fested an intervention fo examine how
recess impacts indicators of academic performance;
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the other two studies explored the relationships
between recess and school adjustment or classroom
behavior. Time spent in recess appears o have a
positive relationship with, or no relationship with,
children’s attention, concentration, and/or on-task
classroom behavior. All eight studies found one

or more positive associations between recess and
indicators of cognitive skills, aftitudes, and academic
behavior; none of the studies found negative
associations.

3) Classroom Physical Activity Studies

Nine studies (reported in nine articles) explored
physical activity that occurred in classrooms apart
from physical education classes and recess. In
general, these studies explored short physical

activity breaks (5-20 minutes) or ways fo introduce
physical activity into learning activities that were
either designed to promote learning through physical
activity or provide students with a pure physical
activity break. These studies examined how the
introduction of brief physical activities in a classroom
setting affected cognitive skills (aptitude, attention,
memory) and attitudes (mood); academic behaviors
(on-task behavior, concentration); and academic
achievement (standardized test scores, reading
literacy scores, or math fluency scores). Eight of the
nine studies found positive associations between
classroom-based physical activity and indicators of
cognitive skills and attitudes, academic behavior, and
academic achievement; none of the studies found
negative associations.

4) Extracurricular Physical Activity Studies

Nineteen studies (reported in 14 articles) focused
specifically on the relationship between academic
performance and activities organized through school
that occur outside of the regular school day. These
activities included participation in school sports
(interscholastic sports and other team or individual
sports) as well as other afterschool physical activity
programs. All 19 studies examining the relationships
between participation in extracurricular physical
activities and academic performance found one or
more positive associations.

Strengths and Limitations

This review has a number of strengths. It involved a
systematic process for locating, reviewing, and coding
the studies. Studies were obtained using an extensive
array of search terms and international databases

and were reviewed by multiple trained coders. The
studies cover a broad array of contexts in which youth
participate in school-based physical activities and span
a period of 23 years. Furthermore, a maijority (64%) of
studies included in the review were intervention studies,
and a majority (76%) were longitudinal.

The breadth of the review, however, is a limitation. Al
studies meeting the established review criteria were
included and treated equally, regardless of the study
characteristics (e.g., design, sample size). The studies
were not ranked, weighted, or grouped according to
their strengths and limitations. The breadth of the review,
while revealing a variety of study designs, measures, and
populations, often made comparisons and summaries
difficult. As a result, conclusions are intentionally broad.

Implications for Policy

There are a number of policy implications stemming from
this review:

* There is substantial evidence that physical activity can
help improve academic achievement, including grades
and standardized test scores.

* The articles in this review suggest that physical activity
can have an impact on cognitive skills and attitudes
and academic behavior, all of which are important
components of improved academic performance.
These include enhanced concentration and attention
as well as improved classroom behavior.

* Increasing or maintaining time dedicated to physical
education may help, and does not appear to adversely
impact, academic performance.
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Implicaiions 'I:OI' SChOOIS * Extracurricular physical activities: The evidence

suggests that superintendents, principals, and athletic

The results of this review support several strategies that directors can develop or continue school-based
schools can use to help students meet national physical sports programs without concern that these activities
activity recommendations without detracting from have a detrimental impact on students” academic
academic performance: performance. School administrators and teachers
also can encourage afterschool organizations, clubs,
* School-based physical education: To maximize student groups, and parent groups to incorporate
the potential benefits of student participation in physical activities into their programs and events.

physical education class, schools and physical
education teachers can consider increasing the
amount of time students spend in physical education or
adding components to increase the quality of physical
education class. Articles in the review examined
increased physical education time (achieved by
increasing the number of days physical education was
provided each week or lengthening class time)
and/or improved quality of physical education
(achieved through strategies such as using trained
instructors and increasing the amount of active time
during physical education class).

* Recess: School boards, superintendents, principals,
and teachers can feel confident that providing recess
to students on a regular basis may benefit academic
behaviors, while also facilitating social development
and contributing to overall physical activity and its
associated health benefits. There was no evidence that
time spent in recess had a negative association with
cognitive skills, attitudes, or academic behavior.

* Classroom-based physical activity: Classroom
teachers can incorporate movement activities and
physical activity breaks into the classroom setting that
may improve student performance and the classroom
environment. Most inferventions reviewed here used
short breaks (5-20 minutes) that required little or no
teacher preparation, special equipment, or resources.
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classified as using quasi-experimental or experimental
designs is provided at the beginning of each of these
appendices. These summaries were e-mailed to the
studies’ corresponding authors for review and verification.
Authors not responding within the initial timeline received
a second request for review. Seventy-two percent of the
authors (31 of 43) reviewed their summaries. Author edits
and suggestions were incorporated where applicable.

Data Analysis

Coded data from the articles were used to categorize
and organize studies first by their physical activity context
and then by outcome, cohort, sampling groups, and date
published. The individual studies were identified (in the
instances where articles described more than one study),
and all reviewed studies were treated equally, regardless
of study characteristics or design. Although meta-analysis
was considered as a method fo analyze data in this
review, the small number and heterogeneity of studies
precluded use of that method. Therefore, descriptive
literature synthesis was conducted. In this report, the
results describe the types of associations or relationships
reported in the studies. When positive or negative
associations are described in the Results section below,
they refer to findings that the study authors reported as
reaching statistical significance (p < 0.05).
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superintendents, principals, and teachers can groups to incorporate physical activities into

feel confident that providing recess to students on their programs and events (e.g., fundraisers,

a regular basis may benefit academic behaviors special activities).

(e.g., attention), facilitate social development,®

and contribute to overall physical activity® and ¢ Collectively, the findings from this review support

its associated health benefits. the National Association for Sport and Physical
Education’s recommendations for a comprehensive

Classroom-based physical activity: Movement school physical activity program.® The results also

activities and physical activity breaks are suggest that physical education and physical activity

simple ways for classroom teachers to enhance may help advance academic performance for many

student physical activity and possibly academic students and should not hinder academic progress.

performance. Most interventions described in
this review used short breaks (5-20 minutes)
that required little or no teacher preparation,
special equipment, or resources. As an example,
interventions such as speed (cup) stacking

could be a center or activity station. Simple
movement-based learning techniques (e.g.,
walking around the perimeter of the classroom
while learning vocabulary or using music

and rhythmic movement to enhance memory
tasks) could be incorporated into large group
lessons. Short exercise breaks (e.g., 5 minutes
of walking or 10 minutes of prescribed exercise)
could be introduced into the classroom routine
prior to teaching subjects that require intense
student concentration.

Extracurricular physical activities: The evidence
in this review suggests that superintendents,
principals, and athletic directors can develop

or continue school-based sports programs

(e.g., intramurals or physical activity clubs and
interscholastic sports programs), without concern
that participation in such activities would

have negative associations with academic
performance. Increasing or maintaining

time dedicated to physical activity does not
adversely impact academic performance.
Indeed, studies suggest there may be a range
of possible benefits for some students, including
developing a stronger sense of self, fostering
educational aspirations, maintaining interest in
class, encouraging homework completion, and
reducing dropout rates. School administrators
and teachers can also encourage after-school
organizations, clubs, student groups, and parent
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5. Sample Characteristics

% American Indian or Alaska Native
% Asian
% Black or African American
__ % Hispanic
% Native Hawaiian or Other Pacific Islander
% White
% Other. Please describe:
__ % Alternate Category. Please describe:

Children or Youth N= Other. Please describe: N=

Age range: Age range:

Mean age: Mean age:

Grade level in school:

Socioeconomic status (describe how established as well):

Child gender: % Male % Female Other gender: % Male % Female
Youth Race/Ethnicity: Other Race/Ethnicity:

% American Indian or Alaska Native
% Asian
% Black or African American
__ % Hispanic
% Native Hawaiian or Other Pacific Islander
% White
% Other. Please describe:
__ % Alternate Category. Please describe:

Country of study: 00 USA O Other. Please describe:

6. Setting

School (during school day). Specify grade levels served by school:

O Recess O Physical education class
O Classroom O Lunch time
O School-wide O Special event

(e.g., jog-a-thon)

O Other:

Before school (on school grounds or on the way to school):

After school (on school grounds). Specify grade levels served by school:

Community-based organization:

Other. Please describe:
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7. Theory and theoretical model as stated by author, if specified (Is there a theoretical base for the study? If so,
what theory is described? What are the relational forms in the model?)

8. Describe the intervention conditions as stated by the author. Include a description of the structure (e.g.,
number of sessions, number of sessions per week, average length of each session, who is implementing and
how those individuals are trained), topics covered and implementation:
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9a. Methods for Independent Variables As Reported by Authors (please use a separate row for each broad concept)

How Is Concept
Operational-
ized and for
What Target

Population (i.e.,
Indicators)?

Broad Concept

or Construct

ltem and
# Summary
ltems Measurement
in Types (e.g.,
Scale Nominal, Ordinal,
Interval, Ratio)

Data
Collection
Method (e.g.,
Paper-Pencil
Survey)*

Informant or
Information
Source (e.g.,
Student,
Teacher,
Trained Data
Collector)s

Collection

Reliability
Information Information
(Note if from  (Note if from
Study Sample Study Sample
or Other) or Other)

Data Validity

Time
Points™*

*The Access database will display a drop down box with the following response options: paper-pencil survey, computer assisted survey, fitness test, skill assessment, measurement

device (e.g., pedometer, accelerometer, heart rate monitor), diary or journal, observation, interview, focus group, and other.

$§The Access database will display a drop down box with the following options: student, teacher, parent, school administration, research staff, other adult, peer, and other.

“The Access database will display check boxes with the following response options: baseline, 1 month, 2 months, 3 months, é months, 12 months, 18 months, 24 months, 36

months, and other.
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9b. Methods for Dependent Variables As Reported by Authors (please use a separate row for each broad concept)

How Is Concept
Operational-
ized and for
What Target

Population (i.e.,
Indicators)?

Broad Concept

or Construct

Informant or

Data Information

Collection Source (e.g.,
Method (e.g., Student,
Paper-Pencil Teacher,

Survey)'t Trained Data

Collector)*

ltem and
# Summary
ltems Measurement
in Types (e.g.,
Scale Nominal, Ordinal,
Interval, Ratio)

Reliability
Information Information
(Note if from  (Note if from
Study Sample Study Sample
or Other) or Other)

Data Validity

Collection
Time
Points$8

HThe Access database will display a drop down box with the following response options: paper-pencil survey, computer assisted survey, fitness fest, skill assessment, measurement

device (e.g., pedometer, accelerometer, heart rate monitor), diary or journal, observation, interview, focus group, and other.

#The Access database will display a drop down box with the following options: student, teacher, parent, school administration, research staff, other adult, peer, and other.

8The Access database will display check boxes with the following response options: baseline, 1 month, 2 months, 3 months, 6 months, 12 months, 18 months, 24 months, 36

months, and other.




10. Analytic strategy

a. Describe the analytic strategy as stated by author (by outcome as appropriate):

b. Describe the covariates used for each analysis, as applicable:

c. Did the authors:

Conduct statistical testing when appropriate?

Yes No NA INP™*
Control for design effects in the statistical model (e.g.,
control for cluster design and/or repeated measures Yes No NA INP
over time)?
Correct for multiple testing (e.g., Bonferroni or more
stringent p-value)? Yes No NA INP
Experiments: Control for differential exposure to the
intervention (dose)? Yes No NA INP

d. Missing data (describe how it was handled if applicable, e.g., listwise deletions,

imputations):

If yes, please explain:

e. Are there any other apparent problems with the data analyses?

Yes

Not sure

***INP=Information not provided.
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Appendix C: Glossary of Research Design Terms

Case-study design

A case study is an in-depth examination (often over time) of one or a small number of cases believed to represent
a broader phenomenon;® it is usually, but not always, observational.® In this report, all case studies reported only
qualitative data.

Cross-sectional study

A cross-sectional study is conducted at a single time point (often through a survey), with a sample believed to
represent a cross section of the population of interest on relevant variables such as sex, age, education levels, etc.
Cross-sectional studies can be used to determine whether two variables are associated but do not allow for the direct
examination of the impact of time on such associations, a condition necessary to establish casuality.888

Descriptive design

Descriptive studies have the purpose of describing activities, events, or behaviors that have occurred in a given
situation; their goal is often to create a “profile” of a phenomenon, program, or population as it exists.”® Descriptive
and inferential statistics may be used.®” These studies differ from most quasi-experimental and experimental designs
in that they do not control environments or expose subjects to different treatments and typically lack a control or
comparison group, making it more difficult to account for the influence of extraneous factors.®88

Experimental design

Experimental design is offen considered the most rigorous of research designs and is frequently referred to as the
gold-standard for establishing causality; in order for a study to be classified as experimental, it must include a control
group and use random assignment fo infervention and control groups.?’ Results may not generalize beyond the
sample or conditions of the experiment.®”

Intervention

An infervention is “a specific activity (or set of related activities) intended to change the knowledge, attitudes, beliefs,
behaviors, or practices of individuals and populations to reduce their health risk. An intervention has distinct process
and outcome obijectives and a protocol outlining the steps for implementation.”??

Longitudinal study

A longitudinal study is a study conducted over time of a variable or a group of subjects,®” unlike a cross-sectional
study. By collecting data at a minimum of two distinct points in time,”® one advantage of longitudinal studies is that
they allow for the direct observation of the impact of time on variable associations, a condition necessary to establish
casuality.®® The studies in this review had a wide range of time between the initial and final data collection points; in
some, final data were collected immediately following interventions, and in others, final data were collected as many
as 4 years affer the initial data collection.

Quasi-experimental design

A quasi-experimental design is similar to an experimental design but lacks the important characteristic of random
assignment fo infervention and control or comparison groups.” Though not considered as rigorous as an
experimental design, it is offen considered the next best thing for establishing causality.
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Appendix D: School-Based Physical Education
Summary Matrix

Articles describing quasi-experimental or experimental designs are highlighted in the table before the matrix for each
sefting. Not all studies used these designs.

School Based Physical Education Studies Using Quasi Experimental or Experimental Design

(Authors and Date Only)

Bluechardt, M.H., Shephard, R.J. 1995
Budde, H., VoelckerRehage, C., PietraByk-Kendziorra, S., Ribeiro, P., Tidow, G. 2008
Dwyer, T., Blizzard, L., Dean, K. 1996
Ericsson, . 2008
McNaughten, D., Gabbard, C. 1993
Milosis, D., Papaioannou, A.G. 2007
Pollatschek, J.L., O’'Hagan, F.J. 1989
Raviv, S., low, M. 1990
Sallis, J.F., McKenzie, T.L., Kolody, B., Lewis, M., Marshall, S., Rosengard, P. 1999
Tremarche, P.V., Robinson, E.M., Graham, L.B. 2007
Tuckman, B.W., Hinkle, J.S. 1986
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Appendix E: Recess Summary Matrix

Articles describing quasi-experimental or experimental designs are highlighted in the table before the matrix for each
sefting. Not all studies used these designs.

Recess Studies Using Quasi Experimental or Experimental Design

(Authors and Date Only)

Caterino, M.C., Polak, E.D. 1999
Jarrett, O.S., Maxwell, D.M., Dickerson, C., Hoge, P., Davies, G., Yetley, A. 1998
Pellegrini, A.D., Davis, P.D. 1993
Pellegrini, A.D., Huberty, P.D., Jones, I. 1995
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Appendix F: Classroom Physical Activity
Summary Matrix

Articles describing quasi-experimental or experimental designs are highlighted in the table before the matrix for each
sefting. Not all studies used these designs.

Classroom Physical Activity Studies Using Quasi Experimental or Experimental Design

(Authors and Date only)

Ahamed, Y., MacDonald, H., Reed, K., Naylor, P.J., Liv-Ambrose, T., McKay, H. 2007
Della Valle, J., Dunn, R., Geisert, G., Sinatra, R., Zenhausern, R. 1986
Fredericks, C.R., Kokot, S.J., Krog, S. 2006
Maeda, J.K., Randall, L.M. 2003
Mahar, M.T., Murphy, S.K., Rowe, D.A., Golden, J., Shields, A.T., Raedeke, T.D. 2006
Molloy, G.N. 1989
Norlander, T., Moas, L., Archer T. 2005
Uhrich, T.A., Swalm, R.L. 2007
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Appendix G: Extracurricular Physical Activity
Summary Matrix

Articles describing quasi-experimental or experimental designs are highlighted in the table before the matrix for each
sefting. Not all studies used these designs.

Extracurricular Physical Activity Studies Using Quasi Experimental or Experimental Design

(Authors and Date Only)

Darling, N. 2005
Reynolds, D., Nicolson, R.I. 2007
Schumaker, J.F., Small, L., Wood, J. 1986
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