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ABSTRACT

Improving students’ achievement scores has been a critical issue for both educators and
legislators. Eliminating or reducing recess to increase instructional time has become a common
practice. The purpose of the study was to examine the impact of recess on the academic
achievement in reading and mathematics among third and fourth grade students.
The study employed an ex post facto, causal-comparative/group comparison research
design and included two elementary schools in Northeast Texas. The characteristic-present
group consisted of a non-probability sample of 168 third and 167 fourth grade students at
elementary school “A” that incorporated recess as part of the daily master schedule in 20162017. The comparison group consisted of 165 third and 170 fourth graders at elementary school
“B” that did not incorporate recess. State of Texas Assessments of Academic Readiness
(STAAR) scores were used to measure academic achievement.
A detailed analysis of the data, which included univariate, multivariate, and co-variate
statistical techniques, as well as an examination of the practical significance of the findings, did
not indicate that recess participation was associated with academic achievement. Although at the
fourth grade, the recess group outperformed the no recess group based on one STAAR
mathematics category, the randomness of the finding could not be ruled out.
The results of the study support the notion that the conversation about recess and the role
of free play in the development of children and school schedules should be continued. Even
though the results did not support the a priori hypotheses, favoring recess, it is important to
remember that recess participation did not appear to hinder the students’ academic performance.
Policy makers, parents, and educators must review policies and procedures regarding recess, and
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note the role recess plays in the social and emotional well-being of children. Therefore, this
study must be reviewed in relation to the existing body of literature, and hopefully, researchers
will continue conducting scientific inquiries in assessing the role of recess in school. As school
districts are asked to make data-driven and research-based instructional decisions, it is important
to consider recess in the development of master schedules and plans of action.
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CHAPTER I: INTRODUCTION
Background and Setting
Do you remember school recess? The time during the school day that you were free to
play and engage with your friends in the manner that you chose. There may have been a mad
dash to the swings or slide. Sometimes you might have joined a game of tag or kickball. On
other days, you might have created your own game and taught your friends how to play. Think
back - can you hear the sing song of jump rope chants and the voices of children at play? Do
you recall voices cheering as a spontaneous race took place? All work and no play is not good
for the health and wellbeing of children. However, is recess truly necessary during the school
day or could it be just a built-in break for teachers and an excuse to get kids out of the
classroom?
Recess has obviously been considered an integral part of an elementary students’ school
day. In 1884, a paper by W.T. Harris was presented to the Department of Superintendents of the
National Education Association. Harris declared that the usefulness of recess was the complete
suspension of tension brought on by academics. In addition, Harris stated that the physical needs
of students outweighed concerns over injuries or student misconduct (Harris, 1884). The
American Academy of Pediatrics stated that free unstructured play or recess is an essential
component for social, emotional, and cognitive development (Ginsburg, 2007).
Health Benefits of Recess
Play and physical activity has obvious health benefits for children. The U.S. Surgeon
General, Richard H. Carmona, declared an obesity epidemic in America, stating: “Because of the
increasing rates of obesity, unhealthy eating habits and physical inactivity, we may see the first
generation that will be less healthy and have a shorter life expectancy than their parents”
1

(Carmona, 2004, p. 1). Between 1988 and 2008, the rate of obesity continued to climb in
children 6 - 11 years old; from 2008- 2014, it remained stagnant (Ogden, Carroll, Fryar, &
Flegal, 2016). According to the Child and Adolescent Health Measurement Initiative (CAHMI,
2016), one in three Texas students is overweight or obese, indicating that approximately 33.00%
of Texas school children have a body mass index greater than or equal to the 85th percentile.
Texas ranks 35th in overweight and obesity rates in children among the states (CAHMI, 2016).
According to C. S. Mott Children’s Hospital’s National Poll on Children’s Health,
childhood obesity was the number one health concern of parents from 2011 to 2015 (Mental
Health, 2016). In 2016, obesity remained the number one concern among Caucasian parents, the
number two concern among Hispanic parents, and the number six concern among African
American parents (Mental Health, 2016). Obesity claims 300,000 American lives each year,
making it the leading cause of preventable death (Cleveland Clinic, 2017). The U.S. spent $190
billion on obesity-related health care cost, with childhood obesity accounting for $14 billion
(Cawley & Meyerhoefer, 2012). In addition, physical and mental health concerns, such as Type
II diabetes, depression, bipolar, schizophrenia, Attention Deficit Disorder, and Attention Deficit
Hyperactivity Disorder have increased in children (Madigan, 2004; Gray, 2013; Perrin, Bloom,
& Gortmaker, 2007).
Overweight children suffer other consequences. Overweight and obese students scored
lower than did their peers on standardized tests (Bezold, et al., 2014; Datar, Sturm, &
Magnabosco, 2004). The California Department of Education (2003) examined the relationship
between physical fitness and academic achievement. Relationships between reading and
mathematics scores from the Stanford Achievement Test (SAT) and the Cooper Institute’s
FitnenessGram scores were examined. The study included 353,000 5th graders, 322,000 7th
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graders, and 279,000 9th graders. A positive relationship was observed between academic
achievement and FitnenessGram scores across all three grade levels and showed that higher
fitness levels were associated with higher academic achievement (California Department of
Education, 2003). Woodward (2009) also found that students with higher FitnenessGram scores
had higher grade point averages and academic test scores than did their less fit peers.
Benefits of Recess
Brain research strongly supports a link between physical activity and learning (Chaddock,
Erickson, Prakash, Vanpatter et al., 2010; Chaddock-Heyman, Hillman, Cohen, & Kramer, 2014;
Pesce, Crova, Cereatti, Casella, & Bellucci, 2009). When humans sit for longer than 20 minutes,
blood begins to pool in the hamstrings and robs the brain of needed oxygen and glucose (Rhea,
2014). This process changes the physiology of both the brain and the body. When this occurs,
students lose concentration and begin to get restless or sleepy.
Brain-derived neurotrophic factor, also known as BDNF, is a protein that allows one
neuron to communicate with another. Brain-derived neurotrophic factor improves the function
of neurons, encourages new neurons to grow, and protects neurons from stress and cell death
(Ratey & Hagerman, 2013). The growth and development of neurons in the brain occurs
anytime a human being learns something new. Exercise and play increase the brains level of the
available BDNF, which Dr. John Ratey called the Miracle Grow for the brain (Ratey &
Hagerman, 2013).
Additionally, recess provides an opportunity for students to practice appropriate social
skills while engaging with their peers. Researchers agree that children learn valuable skills, such
as negotiation, cooperation, sharing, problem solving, coping, perseverance, and self-control
through play (Murray, Ramstetter, Council on School Health, & American Academy of
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Pediatrics, 2012). Children that learn to play interactive games, such as tag or chase form their
own mini societies. According to Riney-Kehrberg (2008), students that develop their own rules
and social structures do well academically. Unfortunately, public policy demonstrates a different
perspective of recess.
Recess at Risk
In the 1990s, improving achievement scores became a critical issue for both educators
and legislators. This issue has only grown with the high stakes testing climate that defines public
education after the passage of the No Child Left Behind Act of 2001. School districts are
grappling with higher standards and increased accountability. Student achievement on state
assessment impacts district and campus accountability ratings, student promotion, and
graduation.
In hopes of improving test scores, school districts have been looking for ways to increase
student performance. The quest for improving student performance has placed recess under the
microscope. In addition, student discipline, injury, and the belief that physical education is a
substitute for recess have helped justify the reduction of recess (Anderson-Butcher, Newsome, &
Nay, 2003; Borinstein, 2011). Schools across the United States vary in the scheduled number of
days of recess per week and in the length of recess during the school day (Parsad & Lewis, 2006;
Barros, Silver & Stein, 2009). Eliminating or reducing recess has become a common practice.
According to Hightshoe, LaRue, Northup, Pellergin, and Ridgeway (2003), 40% of schools in
the United States have eliminated, or were considering eliminating, recess. Researchers agree
that children have lost the opportunity for free play, estimated as much as 12 hours per week
when compared to the 1970s (Juster, Stafford, & Ono, 2004; Gray, 2013). In 2012, Syracuse
elementary schools eliminated recess (Kirst, 2012). The fourth largest school district in the
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country, Miami-Dade County, requires two, 20-minute or three, 15-minute recess times a week
for pre-k through fifth grade, and in spite of pressure from parents for 20 minutes of daily recess,
the policy has not changed (Veiga, 2016).
From 2001 to 2007, recess declined by as much as 50 minutes a week (Center on
Educational Policy, 2008). A nationwide study on recess found that 21% of children did not
have recess (Roth, Brooks-Gunn, Linver & Hofferth, 2003). In addition, the study noted
demographic disparities in students’ access to recess. Nearly 39% of African American
children, compared to 15% of Caucasian children, did not have recess. The disparity became
even larger when comparing the socioeconomic levels of students. Forty-four percent of
students living below the poverty line were denied access to recess as compared to seventeen
percent of their more affluent peers. Twenty-five percent of students that scored below the
mean on standardized test were denied recess, while 15% of those performing above the mean
were denied recess.
Geographic location also plays a role in students’ access to recess. According to
Taboada (2016), students at a majority of the schools in Austin ISD’s low-income
neighborhoods got little to no recess time, while the children at more than 80% of the district’s
more affluent elementary campuses enjoyed recess time daily. A National Center for Education
Statistics (NCES) survey found that students in rural and more affluent schools were more likely
to have recess than did their urban and low-income counterparts (Gershon, 2017; Parsad &
Lewis, 2006). Chang and Coward (2015) found that U.S. students had significantly less recess
than did students in China, Finland, Japan, and New Zealand.
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In short, it appears that if policy makers, school district administrators, and influential
stakeholders want to have a stronger impact on student academic performance, they may want to
reconsider the role of recess and other physical activity as part of school curricula.

Statement of the Problem
The Academy of Pediatrics stated that recess is a crucial and necessary component of a
child’s development and should not be withheld for punitive or academic reasons (Murray,
Ramstetter, Council on School Health, & American Academy of Pediatrics, 2012). The health
and cognitive benefits of recess are significant. According to Richard H. Carmona, a former US
Surgeon General, obesity has become an epidemic in America. The increasing rates of obesity,
unhealthy eating habits, and physical inactivity may lead to the first generation that would be less
healthy and have a shorter life expectancy than did their parents (Carmona 2004; Dockterman,
2014). Brain research strongly supports a link between physical activity and learning
(Chaddock, Erickson, Prakash, Kim et al., 2010; Chaddock-Heyman, Hillman, Cohen, &
Kramer, 2014; Pesce, Crova, Cereatti, Casella, & Bellucci, 2009). However, school districts
across the nation are reducing or eliminating recess. Therefore, the implications of increasing or
decreasing recess for students may be significant to students’ academic achievement, health, and
wellbeing.
Theoretical Framework
This research was framed by Bjorklund and Green’s Cognitive Immaturity Hypothesis,
CIH (1992). Bjorklund and Green’s CIH suggests that playful breaks and peer interaction
maximize learning by distributing effort over time as opposed to being concentrated and
continuous (Jarrett et al., 1998, Pellegrini & Blatchford, 2002; Sindelar, 2004). The CIH has two
elements. The first element is cognitive interference, which relates to the immaturity of
6

children’s nervous systems and keeps them from being able to perform higher level cognitive
tasks with efficiency. The second element is peer play, which refers to the social interaction that
take place during peer play.
The CIH is limited to childhood and suggests that children need playful breaks after
sustained cognitive tasks to reduce cognitive interference and facilitate optimal learning.
Cognitive interference is defined as any thought or activity that interferes with the required task.
The more irrelevant thoughts and activities, the greater the negative impact on recall and
performance (Sarason, 1982). Children’s immature and limited cognitive processing skills may
be an adaptive measure designed to reduce the amount of stimulation children receive, making
the process of sensory or language development easier (Hertzig & Farber, 2013). The CIH
indicates that children’s tendency to overestimate their cognitive and social standing is an
adaption unique to childhood that allows children to learn new skills and behaviors (Bjorklund &
Pellegrini, 2000).
In addition, the CIH suggests free play may maximize student performance by reducing
the cognitive interference associated with the preceding instruction (Bjorklund & Harnishfeger,
1987). Cognitive interference occurs when attention is diverted from a required task impeding or
preventing effective performance (Eysenk & Calvo, 1992; Sarason, 1982). The immaturity of
children’s nervous systems keeps them from being able to perform cognitive tasks with same
efficiency of adolescents or adults. This inefficiency has a direct impact on academic
performance; therefore, children are highly susceptible to cognitive interference after sustained
periods of work (Dempster, 1992). Breaks during sustained cognitive tasks should reduce
cognitive interference and maximize learning and achievement (Toppino, Kasserman & Mracek,
1991).
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Purpose of the Study
The purpose of the study was to examine the impact of recess on the academic
achievement of third and fourth grade students as measured by the reading and mathematics
sections of the State of Texas Assessment of Academic Readiness (STAAR). The third and
fourth grades were chosen for two reasons. First, recess traditionally takes place at the
elementary level. Second, federal law requires that students are tested, beginning in grade three,
on a standardized reading and mathematics test. Many schools are reducing or eliminating
recess to optimize instructional time; therefore, this study focused on students enrolled in third
and fourth grade.
The study was guided by the following research questions: (1) What is the impact of
recess on student achievement in mathematics among third and fourth grade students? (2) What
is the impact of recess on student achievement in reading among third and fourth grade students?
The study took place in two rural school districts in Northeast Texas. At the time of
conducting the study, District “A” had an enrollment of approximately 2,425 students in five
campuses (67.00% white, 22.80% Hispanic, 5.40% African American, and 4.70% other). Nearly
64.00% of the students were economically disadvantaged and 40.00% at-risk. The average
student to teacher ratio was fifteen to one. District “B” had an enrollment of approximately
4,400 students in eight campuses (26.40% white, 46.30% Hispanic, 23.00% African American,
and 3.90% other) (74.00%). The majority of the students were economically disadvantaged
(74.00%) and at-risk (58.00%). The average student to teacher ratio was sixteen to one.
Operational Definitions
In the state of Texas, mathematics and reading achievement is measured by the State of
Texas Assessment of Academic Readiness (STAAR). The STAAR is a rigorous testing program
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that emphasizes readiness standards, which are the knowledge and skills considered most
important for success at the next grade level and for college and career (TEA 2012).
Achievement in STARR mathematics for third and fourth grades is measured by four reporting
categories: (1) Numerical Representations and Relationships, (2) Computations and Algebraic
Relationships, (3) Geometry and Measurement, and (4) Data Analysis and Personal Financial
Literacy (4 items). Achievement in STARR reading for third and fourth grades is measured by
three reporting categories: (1) Understanding/Analysis Across Genres, (2)
Understanding/Analysis of Literary Texts, and (3) Understanding/Analysis of Informational
Texts.
Glossary of Terms
The following definitions and acronyms are provided to assist the reader to better
understand the terms and acronyms used throughout the study:
ADHD - Attention Deficit Hyperactivity Disorder
Brain-derived neurotrophic factor is a protein that plays an important role in the survival
and growth of neurons essential for learning and memory (Ratey & Hagerman, 2008).
BDNF - Brain-Derived Neurotrophic Factor
Cognitive interference includes any task or activity that inhibits one’s ability to complete
a required task (Eysenk & Calvo, 1992).
CIH – Cognitive Immaturity Hypothesis
Dorsa striatum is the portion of the brain that helps with motor integration such as
hand-eye coordination and one’s ability to focus on a task (Aron, Poldrack, & Wise, 2009).
FitnenessGram is a health-related physical fitness assessment developed by the Cooper
Institute that uses criterion referenced standards (California Department of Education, 2003).
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Hippocampus is the portion of the brain responsible for moving short term memory into
long term memory and spatial memory such as the location of objects (Chaddock, Erickson,
Prakash, Kim et al., 2010).
Limited English proficiency is a code used by the Texas Education Agency to identify
students who speak a language other than English at home and have yet to demonstrate mastery
of the English language (TEA, 2012).
MRI - Magnetic Resonance Imaging
NT – Novelty Theory
RT – Relaxation Theory/Recreation Theory
SET – Surplus Energy Theory
Delimitations, Limitations, and Assumptions
The study was delimited to academic achievement measures in mathematics and reading
of third and fourth grade students in two Texas school districts. The study included a nonprobability sampling; thus, external validity was limited to the participants of the study. Due to
the non-experimental nature of the study, no causal inferences regarding recess participation and
academic achievement were drawn. The study used existing data and it was assumed that all had
been accurately measured and collected. It was also assumed that the required protocol had been
followed in conducting the physical education classes in the study’s participating schools. It was
assumed that the researcher remained objective throughout the study.
Significance of the Study
Public schools have grappled with the increased emphasis on academic performance and
standardized testing. The quest for higher test scores has made recess a luxury in some
American school systems. Despite evidence that free play or recess is an important part of
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child’s physical, cognitive, and social development, many schools have eliminated or reduced
recess for additional instructional time. The study’s results add to the body of information on
recess and academic achievement in mathematics and reading. The results of this study may
provide teachers, parents, and administrators the necessary justification for increasing,
decreasing, or maintaining recess. Careful analysis of recess trends allows educators and policy
makers to understand the possible importance of a system that includes recess as an integral part
of educating children. Even though the results of this study did not support the a priori
hypotheses, favoring recess, it is important to remember that recess participation did not appear
to hinder the students’ academic performance. With growing concerns over academic progress
and the health and wellbeing of children, campuses should continue to consider recess practices.
As school districts are asked to make data-driven and research-based instructional decisions, it is
important to consider recess in the development of master schedules and plans of action for a
well-balanced curriculum.
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CHAPTER II: REVIEW OF LITERATURE
Introduction
Most adults can remember the excitement of recess, the opportunity to run free and play.
Recess lets children enter the world of fantasy. Children use their imagination to become a
firefighter, mother, or pro athlete. They may travel back in time and become a cowboy,
conquering the Wild West or sail the ocean blue with Columbus. Sports are organized and rules
are negotiated while children play the role of coach, player, and referee. Moreover, recess is a
place to practice conflict resolution, cooperation, taking turns, problem solving, and
communication. However, recess is disappearing from the landscape of public schools despite
the vital role it plays in the development of a child.
The purpose of the study was to examine the impact of recess on academic achievement
of third, and fourth grade students as measured by the reading and mathematics sections of the
State of Texas Assessments of Academic Readiness (STAAR). A systematic review of the
literature was conducted. In reviewing the literature, the following databases, facilities, and
search engines were used: EBSCO’s Discovery Service, Communication Source, the Bell
Library at Texas A&M University-Corpus Christi, WorldCat, Google Scholar, and Google. This
chapter is organized into four major categories: (1) theories of play, (2) factors contributing to
the loss of recess, (3) studies related to recess, and (4) summary.
Theories of Play
Surplus Energy Theory
Friedrich von Schiller, an 18th century poet and philosopher, suggested that play was
evidence of surplus energy that remains after the primary needs of children and young animals
were satisfied (Rubin, Fein & Vandenberg,1983). British philosopher and psychologist, Herbert
12

Spencer, however, is credited with the Surplus Energy Theory (SET). According to Spencer
(1873), physiological changes take place while the body is at rest, leading to a buildup of surplus
energy. The surplus energy must be released and Spencer suggested the release may take place
through physical activities. According to the SET, students need a break to work off excess
energy that has accumulated form prolonged periods of sitting in class (Pellegrini & Smith,
1993). Physical activity would be necessary to deplete surplus energy and allow students to
concentrate on more sedentary tasks in the classroom (King, 1987).
Teachers have been indicating that the need for children to expend excess energy is
evident in their behavior. For example, off task behavior, lack of concentration, and fidgeting
tend to increase when children need to release energy (King, 1987). In addition, teachers have
noted that students become grumpy, agitated, and difficult to manage when denied the
opportunity to play (Evans & Pellegrini, 1997). There appears to be a common belief among
educators that recess is good for children because they can run off their excess energy and
maintain focus while in the classroom (Evans & Pellegrini, 1997).
Evans and Pellegrini (1997) challenged the SET and questioned the criterion for energy
to be considered surplus. According to Smith and Hagen (1980), the idea of built-up energy is
physiologically unsound. Evans and Pellegrini (1997) argued that SET could not be the reason
for play. If SET were the reason for play, children would stop playing when they become tired;
however, children will continue to play despite being tired. According to SET the longer
children were asked to wait between play sessions, the more energy they would need to expend.
However, some children continue to play past the point of fatigue while others would prefer to
play a board game, indicating that the need to release stored energy may not be the reason for the
play (Tizard et al., 1989; Blatchford, Creeser, & Mooney, 1990). Researchers (Pellegrini &
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Davis, 1993; Smith & Hagan, 1980) agreed that children become restless after sitting for long
periods of time. Pellegrini and Davis (1993) believed the Novelty Theory (NT) is a more
plausible reason for children’s behaviors and need for play.
Novelty Theory
The Novelty Theory suggests that children’s behavior during an activity is tied to the
novelty of the task (Pellegrini, 1995). Researchers (Pellegrini & Davis, 1993; Smith & Hagan,
1980) agreed that children become restless after sitting for long periods of time, and the longer
they are required to sit, the more restless they become. The NT argues that when children
become bored with a task, they lose concentration, resulting in performance decline and seeking
novelty by changing activities. Novelty is described by Pellegrini and Davis (1993) as an
opportunity to do something different. Children often seek novelty through some form of play
(Baldwin & Baldwin, 1978). Ridgeway (2004) indicated that people of all ages perform best
when activities change throughout the day. Recess provides novelty to children and allows them
to return to class ready to work, thereby improving learning.
Relaxation Theory
German Philosopher Moritz Lazarus’ (1883) Relaxation Theory/Recreation Theory (RT)
suggests that play is a necessary break to renew the mind after prolonged tasks. During free
play, the mind and body relax and store information previously taught (Pellegrini & Blatchford,
2002). Furthermore, the physical activity involved in recess enables the brain to renew its ability
to concentrate (Kraus, 2005).
Cognitive Immaturity Hypothesis
The Cognitive Immaturity Hypothesis (CIH) is limited to childhood and suggests that
children need playful breaks after sustained cognitive tasks to reduce cognitive interference and
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facilitate optimal learning. Children’s immature and limited cognitive processing skills may be
an adaptive measure designed to reduce the amount of stimulation children receive, making the
process of sensory or language development easier (Hertzig, & Farber, 2013). For example,
young children's cognitive immaturity creates a limited capacity for working-memory, which
may be beneficial in language acquisition by restricting how much language information can be
processed. The cognitive immaturity of the brain simplifies what is analyzed, making the task of
language acquisition easier for children, compared to mature adolescents or adults (Bjorklund,
1997).
Children tend to overestimate their cognitive and social skills, believing they can
perform tasks at a higher level, leading to perceived success. The CIH suggests that children’s
tendency to overestimate their cognitive and social standing is an adaption unique to childhood
that allows children to learn new skills and behaviors (Bjorklund & Pellegrini, 2000). Children
can continue attempting tasks that they do not do very well due to their perceived success. Selfperceived success may help children learn complicated skills (Bandura, 2012). Children begin to
more accurately identify their level of skill in the late elementary years (Hertzig, & Farber,
2013).
In addition, the hypothesis suggests free play may maximize student performance by
reducing the cognitive interference associated with the preceding instruction (Bjorklund &
Harnishfeger, 1987). Cognitive interference occurs when attention is diverted from a required
task, impeding or preventing effective performance (Eysenk & Calvo, 1992; Sarason, 1982).
The immaturity of children’s nervous systems keeps them from being able to perform cognitive
tasks with the same efficiency of adolescents or adults. This inefficiency has a direct impact on
academic performance; therefore, children are highly susceptible to cognitive interference after
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sustained periods of work (Dempster, 1992).
Cognitive interference is defined as any thought or activity that interferes with the
required task. The more irrelevant thoughts and activities, the greater the negative impact on
recall and performance (Sarason, 1982). Breaks during sustained cognitive tasks should reduce
cognitive interference and maximize learning and achievement (Toppino, Kasserman & Mracek,
1991). Simply changing from one type of cognitive task to another is not enough to reduce
cognitive interference in children; therefore; greater benefit is gained from a drastic change like
recess (Pellegrini & Bohn, 2006). It is important to note that the structured nature of a physical
education class does not serve the same purpose. Recess provides a highly motivating
opportunity for children to be involved in a demanding social and cognitive environment.
Sievertsen, Gino, and Piovesan (2016) analyzed the impact of breaks and fatigue on
students’ performance on the Danish National Test. Data from 2,105 Danish public schools and
570,376 students were analyzed. The results showed that fatigue influenced test scores;
specifically, for every hour later in the school day, test scores decreased by 0.90 standard
deviation. In addition, a break of 20-30 minutes improved average test scores by 1.70 standard
deviation. According to Sievertsen, Gino, and Piovesan (2016), struggling students appear to
have greater levels of fatigue, thus benefitting more from breaks.
The opportunity for peer interaction during recess helps children to gain confidence while
learning important social skills necessary for successful relationships in and out of school
(Pellegrini & Bohn, 2006). The CIH places a special importance on the role of peer play+
(Bjorklund & Pellegrin, 2000). This indicates that play serves an important role in childhood
(Bateson, 2005).
During recess, children often take on imaginary roles that cannot be obtained in real life
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(Fein, 1979; Vygotsky, 1967). For example, when children take turns being Superman or
Wonder Woman at some point, the bigger, stronger, and faster child may allow the smaller,
weaker, and slower child to be the hero. Taking on different roles allows children to develop
social skills (Pellegrini & Smith 1998). In order to participate with peers during recess, children
must learn to pick up on social cues, listen to others perspectives, communicate effectively,
control their behavior, and follow negotiated rules (Pellegrini & Bohn, 2006). These behaviors
are cognitively demanding; however, the high motivation of play eliminates cognitive
interference (Pellegrini, 1982). The reduction of cognitive interference helps children return to
the classroom; ready to learn. Facilitating student learning is the primary role of an educator.
Therefore, educators must consider the implications of CIH when developing classroom
schedules.
Each theory of play is unique; however, the theorists agree that play is a vital and
necessary part of child development. Play is not wasted time or luxury; it is an important factor
in cognitive, social, and physical growth. In an age where educators are expected to make datadriven decisions and employ research-based interventions, the reduction or elimination of recess
appears to be counterproductive.
Factors Contributing to the Loss of Recess
At one time, the primary goal for school districts was the education of good citizens, who
were prepared to contribute to society. However, with the publication of A Nation at Risk
(United States, 1983), policies and priorities began to change. The A Nation at Risk report
created a new public commitment to excellence and education reform anchored in higher
expectations for all students. The report was the precursor to tougher high school graduation
requirements, and more rigorous and measurable standards of student performance. Prior to A
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Nation at Risk, the federal government’s role in education was minimal. Now federal legislation
is a driving force in education reform. Much needed federal grant funds are dependent upon
compliance and student outcomes. Today, educators are focused on state and federal standards,
achievement test scores, and students learning concepts at a faster rate and earlier age (File,
Mueller & Wisneski, 2012; Ginsburg, 2007; Jarett & Waite-Stupiansky, 2009; Santa, 2007).
The pressure to perform has pushed the belief that the more uninterrupted time on task
leads to better the academic outcomes (Jarrett, 2003; Pellegrini, 2008). Educators, however, are
not experiencing the desired results as students fidget and stay off task (Rhea, 2015). Brain
research indicates that continuous instructional periods can inhibit learning and retention.
Children need breaks just as members of the workforce need breaks for maximum productivity
(Cromwell, 2008; Kennedy, 2006). Continuing a task for long periods of time slows down the
brain and people become less productive (Sutterby, 2007). However, students are sitting for
longer periods of time with fewer breaks (Jarett & Waite-Stupiansky, 2009). The pursuit for
additional instructional time is not the only reason administrators have reduced or eliminated
recess; student behavior and fear of injury litigation has also impacted educator’s decisions
(Pellegrini, 2008).
The fear of injury or student behavior issues is not a new concern. In 1884, W.T. Harris
told the Department of Superintendents of the National Education Association that the needs of
students outweighed concerns over injuries or student misconduct during recess. The safety of
students is always a concern. Consequently, proponents for eliminating or reducing recess often
cite student safety and possible injury litigation as a reason for the reduction or elimination of
recess (Adams, 2011; Jarett & Waite-Stupiansky, 2009). According to Bossenmeyer, a retired
elementary school principal and expert witness on playground safety and supervision, 90% of
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injuries on playgrounds are minor and do not require follow up care (2012). Despite the minor
nature of most playground injuries, some schools that offer recess are banning balls, tag,
cartwheels, and the like (Jenkins, 2017; Jaslow, 2013; Kiggins, 2015). However, many
playground injuries can be prevented by following the Consumer Products Safety Commission’s
Playground Safety Guidelines (Bossenmeyer, 2012).
Litigation over playground injuries suggest that schools are negligent as long as rules are
established and students are monitored. For example, in Collins v. Bossier Parish School Board
(Collins v. Bossier Parish,1986), Collins, a kindergarten student, fell from the monkey bars when
another student grabbed his legs. The fall resulted in a broken femur and an extended hospital
stay. The court found that the school was not negligent in its supervision even though the
teacher on duty did not see the accident occur. The trail judge, Fred Jones Jr. stated that
“constant supervision of all pupils is not required. In fact, it is virtually impossible absent a ball
and chain” (p.1).
In the case of Norman v. Turkey Run Community School Corp. (Ind. 1980), Norman, a 7year-old, was running and bumped heads with another child. The State Supreme Court found
that running and playing tag were normal recess activities and there was no unreasonable risk of
injury. Therefore, the district was not liable for the injury.
In Olvera v. Pajaro Valley Unified School District (Cal. 2007), Olvera, a fourth grader,
broke his leg in a fight with a fifth grader during recess. The California Court of Appeals found
that the school was not negligent for what Olvera claimed was a lack of supervision.
These cases suggest that the courts view children’s play or recess as an appropriate part
of the school day. Despite the risk of injury, the courts seem to indicate that children are
expected to run and play. In each case, school personnel were actively monitoring the
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playground area and playground rules had been established.
Finally, some educators believe that physical education classes are a safe and appropriate
alternative to recess (Durbroc, 2007). A nationwide study found that schools are substituting one
form of physical activity for another rather than providing physical education and recess (Slater
et al., 2012). For example, a school that has physical education (PE) three days a week and
recess two days week is substituting one form of physical activity for the other. The Society for
Health and Physical Educators (SHAPE, 2015) stated that physical education is a required course
with standards, benchmarks, and grades, while recess provides an opportunity for unstructured
free play.
Students need the opportunity for unstructured free play for optimal development
(Ginsburg, 2007). Recess provides children with the ability to choose what they want to do by
establishing their own games and rules. This unstructured play allows children to explore their
environment and develop multiple responses for the situations they create (Bateson, 2005; Rhea,
2015). During play, children develop physical and emotional flexibility by practicing the
emotions and actions related to feelings such as surprise or fear in a safe environment (Spinka,
Newberry, & Bekoff, 2001; Pellis & Pellis, 2013). Finally, play is enjoyable for children,
leading to greater social attachments and flexibility for problem-solving and self-control (Holder
& Coleman, 2009).
There are multiple factors that have contributed to the reduction or elimination of recess.
However, the research is clear that recess plays an important role in the overall development of
children. Educators must have a clear understanding of the benefits of recess before eliminating
or reducing play time.
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Studies Related to the Benefits of Recess
Social Benefits of Recess
Educators indicate that students need to learn and practice social skills (Merrell &
Gimpell, 2014). There are few opportunities during the school day for students to make
decisions solely based on their personal choice; however, recess gives students the opportunity to
choose what they would like to do and with whom. Researchers agree that children learn
valuable skills such as negotiation, cooperation, sharing, problem solving, coping, perseverance,
and self-control through play (Canning, 2007; Murray, Ramstetter, Council on School Health, &
American Academy of Pediatrics, 2012).
Panksepp (2008) suggested that children need culturally rich environments that support a
variety of self-generated activities. Play is a tool that allows the social brain to develop.
Children that play naturally with each other in culturally rich environments facilitate frontal lobe
growth and the healthy development of social skills. A child’s future depends greatly on how we
recruit, use, and invest in the social skills that jump-start optimal development (Sunderland,
2008). For children that struggle socially, play offers an opportunity to develop social skills.
According to Lynch and Simpson (2010), there are four stages of social development during
play, namely, onlooker, isolation, parallel play, and cooperative play. During cooperative play,
children develop social skills such as communication, negotiation, and empathy. Therefore, play
should be part of the daily social diet of all children throughout grade school (Panksepp, 2008).
It stands to reason that students who lack the ability to manage their behavior would struggle
with the cognitive demands of academic skills.
The ability to interact with peers inhibits antisocial behavior and helps children build
relationships and develop friendships. Children that do not have the opportunity to meet their
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need for affiliation may become loners (Bergen & Fromberg, 2009). A loner child is more likely
to become involved in a gang activity or bullying behavior (Bergen & Fromberg, 2009). The
increase in single parent homes and higher crime rates often keep children from playing outside
in their neighborhood. Therefore, for some children, recess may be one of their only
opportunities to develop self-directed peer relationships (Dubroc, 2007). Furthermore, children’s
social competency with their peers is an excellent predictor of school performance and
adjustment (Pellegrini & Bohn, 2006; Jones, Greenberg, & Crowley, 2015).
A 20-year national study found that children with prosocial competencies such as
cooperating with peers, problem-solving, helping others, empathy, and listening in kindergarten
were more likely to be successful young adults (Jones, Greenberg, & Crowley, 2015). The study
included 753 participants from urban and rural communities. When teachers rated students’
social skills on a five-point scale, for every one-point increase in a child’s social competence
score in kindergarten, s/he was twice as likely to attain a college degree in early adulthood; 54%
more likely to earn a high school diploma; and 46% more likely to have a full-time job at the age
of 25. For every one-point decrease in a child’s social competence score in kindergarten, s/he
had a 67% higher chance of having been arrested by early adulthood; 82% higher rate of recent
marijuana usage; and 82% higher chance of being in or on a waiting list for public housing
(Jones, Greenberg, & Crowley,2015). Developing proper social skills improves academic
achievement and increases a student’s ability to transition to a work environment successfully
(Lynch & Simpson, 2010).
Recess impacts student behavior by promoting brain-mind maturation and may decrease
incidents of depression and Attention Deficit Hyperactivity Disorder (ADHD) (Panksepp, 2008).
Researchers agree that recess reduces off task fidgety behavior (Rhea, Rivchun & Clark, 2017;
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Ridgeway et al., 2003). In fact, when children are asked to sit for long periods of time, behaviors
such as bullying, lack of confidence, talking out, moving around the room, and daydreaming
occur. Often these behaviors are attributed to children that have been identified as frequent
discipline problems, as opposed to children that need physical activity and a cognitive break
(Turner, Chriqui & Chaloupka, 2013).
The Liink Project, a multiyear experimental study in public and private schools in in the
greater Fort Worth area, analyzed the impact of recess on behavior. Students in the intervention
group received four 15-minutes recess breaks daily, two before and two after lunch, in addition
to a 45-minute physical education class and a character-building curriculum taught three times a
week. Data on students’ behavior were collected and compared to their baseline behavior. There
was a 25% decrease in all off-task behaviors while students in the comparison school maintained
higher percentages of off task behaviors (Rhea, Rivchun & Clark, 2017). According to Rhea,
Rivchun, and Clark (2017), students in the intervention showed a 30% increase on attentional
focus and demonstrated social growth. Building positive peer relationships is a key factor in the
success and wellbeing of children. Recess provides an opportunity for children to build peer
relationships and practice social skills necessary for current and future success. Children appear
to benefit socially and cognitively from recess.
Cognitive Benefits of Recess
The cognitive benefits of free play and physical activity are numerous. The idea of
giving up instructional time for play time may seem counterproductive to some educator;
however, the cognitive benefits appear to be well worth reallocating instructional minutes for
free play. Physical activity and higher fitness levels have been found to benefit brain structure,
brain function, and cognition (Chaddock-Heyman, Hillman, Cohen, & Kramer, 2014).
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Researchers have continued to note a correlation between physical fitness and increased
academic performance (Chomitz et al., 2009; Etnier et al., 1997; Grissom, 2005; NASPE, 2002;
Sallis et al., 1999; Symons, Cinelli, James & Goff 1997; Trudeau & Shephard, 2008).
Exercise and play increase the brain’s level of the available brain-derived neurotrophic
factor (BDNF). The BDNF is a protein that allows one neuron to communicate with another.
The BDNF improves the function of neurons, encourages new neurons to grow, and protects
neurons from stress and cell death. The growth and development of neurons in the brain occurs
anytime a human being learns something new. Dr. John Ratey referred to the BDNF as the
Miracle Grow for the Brain (Ratey & Hagerman, 2013).
Children with higher levels of aerobic fitness have been found to have structurally
different brain volumes, using magnetic resonance imaging (MRI), when compared to children
with lower aerobic fitness levels (Chaddock, Erickson, Prakash, Kim et al., 2010; Chaddock,
Erickson, Prakash, VanPatter et al., 2010). Higher fitness levels among 9- and 10-year-old
children showed larger bilateral hippocampal volumes and higher-ranking relational memory.
This is not surprising when considering that the hippocampus is located in the medial temporal
lobe of the brain and is responsible for moving short term memory into long term memory, as
well as spatial memory.
Raine et al. (2013) examined the effects of fitness learning and memory in 9- to10-yearold children. Higher and lower fit children were asked to learn the names of specific regions on
a factious map. There was no noted difference between the two groups during the initial
learning. One day later, the children’s retention of the information was tested, using cued and
free recall. The higher fit children outperformed the lower fit children, particularly when using
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free recall, such that fitness appears to enhance learning. The authors suggested that the benefits
of fitness may occur during the initial encoding of new information.
In addition, Chaddock, Erickson, Prakash, Kim et al. (2010) found that superior cognitive
control among physically fit children appeared to be related to differences in the volume of the
dorsal striatum region of the basal ganglia. When 9- and 10-year-old children were tested, using
flanker tasks, physically fit children outperformed their unfit peers. During a flanker tasks,
participants must respond to images shown one at a time with a simple motor response. For
example, when a specific image or visual cue appears, children would respond by hitting a
specific key on a keyboard. Each visual cue is surrounded by unnecessary visual stimuli. The
physically fit children showed greater inhibitory control and a larger dorsal striatum (Chaddock,
Erickson, Prakash, Kim et al., 2010). Inhibitory control relates to the ability to control one’s
attention, behavior, thoughts, and emotions in order to do what is most appropriate or needed
(Diamond, 2013). The basal ganglia is located at the base of the forebrain and has five major
components. One of those components is the dorsa striatum. The dorsa striatum plays an
important role in cognitive control and motor integration (Aron, Poldrack, & Wise, 2009).
Cognitive control relates to one’s ability to focus on a goal despite distraction and is critical for
psychological health, learning, and everyday psychological functioning (Morton, Ezekiel, &
Wilk, 2011). Motor integration is the ability of multiple sensory systems to work together. An
example of motor integration is hand-eye coordination. In this study, fit children were able to
outperform their less fit peers by responding with the appropriate motor response to the visual
cues despite being distracted.
The California Department of Education (2003) examined the relationship between
physical fitness and academic achievement. Relationships between reading and mathematics
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scores from the Stanford Achievement Test (SAT) and the Cooper Institute’s FitnenessGram
scores were examined. Cooper Institute’s FitnenessGram tested students’ aerobic capacity, body
composition, muscular strength, muscular endurance, and flexibility. Students’ scores were
classified as (1) in the healthy fitness zone (HFZ) ,which means students met the fitness target or
(2) needs improvement,which means students failed to meet the target.
The California Department of Education (2003) study included 353,000 fifth graders,
322,000 seventh graders, and 279,000 ninth graders. A positive relationship was observed
between academic achievement and FitnenessGram scores across all three grade levels such that
higher fitness levels were associated with higher academic achievement (California Department
of Education, 2003).
Woodward (2009) also found that students with higher FitnenessGram scores in multiple
FitnenessGram tests had higher grade-point-averages and academic test scores than did their less
fit peers. The study participants were 259 sixth grade students and 245 seventh grade students.
Wittberg, Northrup, and Cottrell (2009) studied 968 fifth grade students in West Virginia.
The researchers compared the participants FitnenessGram scores with the West Virginia
Educational Standards Test. When gender and social economic status variables were controlled,
the researchers found that scoring in the healthy fitness zone for aerobic capacity was the only
statistically significant indicator for academic achievement.
Physical activity and higher level of fitness have been found to benefit brain structure,
brain function, cognition, and academic achievement (Chaddock-Heyman, Hillman, Cohen,
Kramer; 2014). Educators would be remiss to overlook the compelling positive cognitive
benefits of free play and physical fitness. Recess participation cannot guarantee that students
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will be physically fit; however, recess provides students with the opportunity to participate in
activities that can improve their fitness.
Physical Benefits of Recess
Play and physical activities have obvious health benefits for children. One in three Texas
students is overweight or obese, indicating that approximately 33% of Texas school children
have a Body Mass Index (BMI) greater than or equal to the 85th percentiles (CAHMI, 2016).
Texas ranks 35th when comparing overweight and obesity rates in children among the states
(CAHMI, 2016). Childhood obesity has become a top health concern of parents (Mental, 2016).
Obesity claims 300,000 American lives each year, making it the leading cause of preventable
death (Cleveland Clinic, 2017).
The Robert Wood Johnson Foundation (2007) found that recess provided the best
opportunity for physical activity; 42% of physical activity occurred at recess, 32% during
physical education, and 26% during after school programs or activities. In addition, children
who are not active during the school day do not compensate for their lack of activity after school.
In fact, children are less active after school when they do not have opportunities for physical
activity (Jarrett, 2013).
In addition, the American Association of Pediatrics urged schools to allow for more
recess time during the school day, noting the importance of play in stress management for
children (Murray, Ramstetter, Council on School Health, & American Academy of Pediatrics,
2012). Children experience stress from multiple sources and too much stress can be detrimental
to the health and wellbeing of children (Jewetts, & Peterson, 2002; Peltokorpi, Maatta, &
Uusiautti, 2011; Swick, 1987). Finally, it appears that the health benefits of physical activity in
childhood carryover into adulthood (Singh, Uijtdewilligen, Twisk, Mechelen, & Chinapaw
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2012). The benefits of physical activity are significant for children’s overall health and
wellbeing. Providing opportunities for students to be physically active appears to impact their
current and future health.
Summary
Educators hope to witness students grow academically, socially, and physically. The
consistently increasing standards for student and teacher performance have created a fight for
every possible instructional minute. Teachers and administrators find themselves battling
between increasing standards, liability concerns, and the belief that kids need the opportunity to
play. The review of the literature showed that recess should be an integral part of the school day.
There are few opportunities during the school day for students to make decisions solely
based on their personal choice; however, recess gives students the opportunity to choose what
they would like to do and with whom. During recess, children learn and practice valuable skills
such as negotiation, cooperation, sharing, problem-solving, coping, perseverance, and selfcontrol through play. These social skills are important for successful, personal and professional
relationships throughout life.
Physical activity and a higher level of fitness appear to have a positive impact on
academic performance, health, and wellbeing of children. Some devalue recess because they
assume additional instructional time would be more beneficial, however, there is no theory or
empirical evidence to support this point of view (Pellegrin, 2008).
Recess has the potential to reduce stress, increase academic performance, and decrease
the risk of heath related issues. After a thorough review of the existing literature, this study adds
additional perspectives to the current body of research. Specifically, the study investigated the
impact of recess participation on academic achievement in reading and mathematics.
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CHAPTER III: METHODS
Introduction
The purpose of the study was to examine the impact of recess on academic achievement of
third and fourth grade students, as measured by the reading and mathematics sections of the State
of Texas Assessments of Academic Readiness (STAAR). The following research questions
guided the study:
•

What is the impact of recess on student achievement in mathematics among third and

fourth grade students?
•

What is the impact of recess on student achievement in reading among third and fourth

grade students?
Research Design
The study employed an ex post facto, causal-comparative/group comparison research
design. Ex post facto studies can be defined as retrospective. During an ex post facto study, the
researcher attempts to better understand an occurrence or condition that already exists (Cohen,
Manion, & Morrison, 2000). Causal-comparative/group comparison research attempts to
identify a reason or cause for previously identified differences among comparison groups.
Specifically, groups that differ on the independent variable are compared to determine if they
also differ on the outcome measure(s). For the purpose of the study, a causal-comparative/group
comparison research design was chosen because the absence or presence of the independent
variable, recess, already existed. In causal-comparative/group comparison research, causal
inferences are not drawn because the independent variable is not manipulated (Gall, Gall, &
Borg, 2015).
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In this study, the independent variable was recess participation with two levels. The
characteristic-present group was identified as the group in which recess was utilized. The
comparison group was identified as the group in which recess was non-existent. The outcome
measures were the third and fourth grade State of Texas Assessments of Academic Readiness
(STAAR) mathematics and reading achievement scores from the Spring of 2017. The study was
designed to determine if there were a link between recess participation and academic
achievement in reading and mathematics.
Subject Selection
The subjects for the study were from two elementary schools in Northeast Texas. At the
time of conducting the study, Schools A and B had an enrollment of approximately 556 and 600
students, respectively. There were some similarities and differences in the demographic
characteristics. The attendance rates for School A and School B were 96.40% and 95.90%,
respectively. The special education population for School A was 10.10% and 10.80% for School
B. The overwhelming majority of the students in both schools were socioeconomically
disadvantaged, 69.40% and 74.00% in A and B, respectively. Ethnicity percentages for School
A were 20.50% Hispanic, 68.00% White, and 6.20% African American. School B’s ethnicity
percentages were 42% Hispanic, 27% White, and 26% African American. The average teaching
experience in both campuses was 11 years. In 2017, both campuses were rated Met Standard for
state accountability.
The characteristic-present group consisted of a non-probability sample of 168 third grade
students and 167 fourth grade students at School A that incorporated recess as part of the daily
master schedule in 2016-2017. The comparison group consisted of 165 third and 170 fourth
graders at School B. Students in School B participated in a daily, 48-minute physical education
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class; however, recess had not been incorporated into the 2016-2017 schedule. The sample sizes
were approximately equal (largest sample size/smallest sample size < 1.50); thus, the statistical
analyses of the data were considered robust with respect to the homogeneity of variances
assumption (Stevens, 2009). Permission to conduct the study was obtained from the two
participating school districts and the Institutional Review Board at Texas A&M UniversityCorpus Christi (Appendix A).
Intervention
The characteristic-present group had a daily 50-minute physical education class in
addition to a 30-minute daily recess. Recess took place outdoors on the school’s playground.
Students had access to playground equipment such as slides, swings, and monkey bars. In
addition, students had access to jump ropes, soccer balls, footballs, and the like. Recess was
supervised by certified teachers and students were free to participate in the activity of their
choice with the peers of their choice.
Instrumentation
In the state of Texas, the core subject areas of reading, writing, mathematics, science, and social
studies in grades 3 – 11 are tested, using the State of Texas Assessments of Academic Readiness
(STAAR). The STAAR is a rigorous standardized testing program that emphasizes readiness
standards, which are the knowledge and skills considered most important for success at the next
grade level and for college and career (TEA, 2012). For the purpose of this study, the Spring
2016-2017 STAAR scores in mathematics and reading for third and fourth grade students were
used. The proportion of correct answers to the total number of test items was used to measure
academic achievement in each STAAR Reporting Category.
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Achievement in STAAR grade three mathematics was measured by four Reporting
Categories and a total of 32 items. Reporting Category One contained eight items and assesses
numerical representations and relationships. Reporting Category Two consisted of 13 items,
covering computations and algebraic relationships. Reporting Category Three consisted of seven
items associated with geometry and measurement. Reporting Category Four had four items,
covering data analysis and personal financial literacy. Analysis of the data showed that the
category scores were correlated with each other.
Achievement in STAAR grade four mathematics was measured by four Reporting
Categories and a total of 34 test items. Reporting Category One contained nine items and
assessed numerical representations and relationships. Reporting Category Two consisted of 11
items, covering computations and algebraic relationships. Reporting Category Three consisted
of ten items associated with geometry and measurement. Reporting Category Four had four
items, covering data analysis and personal financial literacy. Analysis of the data showed that
the category scores were correlated with each other.
Achievement in STAAR third grade reading was measured by three Reporting Categories
and a total of 34 items. Reporting Category One targeted understanding across genres with five
items. Reporting Category Two concentrated on the understanding/analysis of literary texts;
there were 15 items in this section. In Reporting Category Three, there were 14 items designed
to measure understanding/analysis of informational texts. Analysis of the data showed that the
category scores were correlated with each other.
Achievement in STAAR Grade 4 reading was measured by three Reporting Categories
and a total of 36 items. Reporting Category One targeted understanding across genres; there
were eight items in this category. Reporting Category Two concentrated on the
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understanding/analysis of literary texts with 15 items. In Reporting Category Three, there were
13 items designed to measure understanding/analysis of informational texts. Analysis of the data
showed that the category scores were correlated with each other.
In accordance with HB 734, the STAAR test has been evaluated by an independent
organization to ensure external validity and reliability. Human Resources Research Organization
(HumPRO) was contracted by the Texas Education Agency (TEA) to ensure test validity and
reliability. Each item was reviewed for appropriateness, level of difficulty, potential bias, and
reporting category/student expectation match. After an extensive evaluation of the STAAR test,
HumPRO reported that test results can be interpreted as representing what a student knows and
can do with on grade curriculum requirements. Further, HumPRO determined that STAAR sores
met the requirements for validity and reliability (HumPRO, 2016)
Data Collection
The data were obtained from the administration offices of the participating school
districts. The STAAR data included raw scale scores for each of the reporting categories in
mathematics and reading. Data on gender, ethnicity, special education status, limited English
proficiency status, and socioeconomic status were also provided to the researcher by the school
districts. For the purpose of the study, ethnicity was coded as either White or non-White; socioeconomic status was coded as either free/reduced lunch or non-free/reduced lunch.
Data Analysis
The raw data were exported into the Statistical Package for the Social Sciences (SPSS),
which was used for the purpose of data manipulation and analysis. Descriptive statistics, which
included frequency and percentage distribution tables and the most appropriate measures of
central tendency and variability, were utilized to organize and summarize the data (Field, 2013).
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The level of significance was set, a priori, at 0.01 to reduce the probability of making Type I
Errors due to performing multiple tests.
A series of chi-square (χ2) tests of independence were performed to compare the two
groups on the basis of gender, ethnicity, special education status, limited English proficiency
status, and socio-economic status. All contingency tables were 2 by 2; thus, Yates’ corrected χ2
was used to test the null hypotheses that the two binary variables were independent of each other
(Field, 2013).
The proportion of the total number of test questions answered correctly to the total
number of questions in each reporting category was used to measure student achievement in
mathematics and reading. The various STAAR category scores were correlated with each other;
consequently, multivariate statistics were used to analyze the academic achievement data.
Additionally, ethnicity and limited English proficiency status were correlated with some of the
outcome measures and were treated as confounding variables; thus, co-variate analysis had to be
incorporated in the analysis of data. There is a mathematical expression called a vector, which
represents each subject's score on more than one response variable. The mean of the vectors for
each group is called a centroid. A series of Multivariate Analysis of Variance (MANOVA) and
Multivariate Analysis of Co-variance (MANCOVA) was performed to analyze the STAAR
category scores (Stevens, 2009). Box’s M test was used to examine the equality of co-variance
matrices assumption. Univariate F-Test was employed for the purpose of post hoc analysis.
Co-variate analysis is a procedure for data analysis that adjusts the outcome measure on the
basis of a confounding (also called extraneous or concomitant) variable that is correlated with the
dependent variable. That is, a linear relationship is assumed between the dependent variable and
the co-variate. It also assumes that the confounding variable does not interact with the independent
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variable (i.e., recess in the present study). It is an analysis of that portion of the variability of the
dependent variable that is not due to the confounding variable. The general linear model (GLM) is
Yij = Y + Tj + b(Xij - X) + eij, where Yij = the score of subject i under treatment j, Y = the grand
mean on the dependent variable, Tj = the effect of treatment j, b = a common regression coefficient
for Y on X, Xij = the score on the covariate for subject i under treatment j, X = the grand mean of
the covariate, and eij = the error associated with the score of subject i under treatment j. Adjusted
means are computed by: Adjusted mean = Unadjusted mean for level j – b (the mean of the
covariate for level j – the grand mean of the covariate), where b is the common regression
coefficient (Stevens, 2009).
The analysis of the data also included One-way Analysis of Variance (ANOVA),
Factorial ANOVA, One-way Analysis of Co-variance (ANCOVA), Independent Sample t-test,
Pearson Product-Moment Correlation Coefficient, and Point-Biserial Correlation Coefficient
(Stevens, 2009; Field, 2013). Mean difference effect size, Cohen’s d, characterized as 0.20 =
small effect, 0.50 = medium effect, and 0.80 = large effect, and Partial Eta Squared (0.01 = small
effect, 0.06 = medium effect, 0.14 = large effect), were used to examine the practical significance
of the findings (Cohen, 1988).
Summary
A series of univariate and multivariate statistical techniques were used to analyze the
existing data. All the required assumptions were tested and appropriate adjustments were made.
Statistical and practical significance of the findings were examined.
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CHAPTER IV: RESULTS
The purpose of the ex post facto causal-comparative study was to compare academic
achievement in mathematics and reading objective test scores of third and fourth grade students
who had participated in daily recess to the academic achievement in mathematics and reading
objective test scores of third and fourth grade students who had not participated in recess. It was
hypothesized that the students with access to recess would outperform the students that did not
have recess on the basis of the outcome measures. The study was guided by the following
research questions:
•

What is the impact of recess on student achievement in mathematics among third and

fourth grade students?
•

What is the impact of recess on student achievement in reading among third and fourth

grade students?
The data were obtained from the participating school districts, coded, entered into the
computer, and analyzed by using the Statistical Package for the Social Sciences (SPSS).
Achievement in mathematics and reading was measured by the 2016-2017 State of Texas
Assessments of Academic Readiness (STAAR) test. The level of significance was set, a priori,
at 0.01 to reduce the probability of making a type I error due to performing multiple tests.
Third Grade Results
A Profile of Subjects
The characteristic-present group (n = 168) included third grade students who had
participated in recess and the comparison group (n = 165) consisted of third grade students who
had not participated in recess. All participants were born between January 2007 and August
2008.
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The two groups were compared on the basis of the demographic variables that were made
available to the researcher by the school districts. The recess participation group included more
males (53.60%, n = 90) than females (46.40%, n = 78) while the no recess participation group
included more females (53.30%, n = 88) than males (46.70%, n = 77). The group differences
were not statistically significant, χ2 (1, N = 333) = 1.32, p = 0.25. Ethnicity was coded as either
White or non-White. The majority of the students in the recess participation group were White
(60.70%, n = 102); the majority of the students in the no recess participation group were nonWhite (80.60%, n = 133), and the difference was statistically significance, χ2 (1, N = 333) =
57.40, p < 0.01. Economically disadvantaged students, as determined by free and reduced lunch
eligibility, were similar for the recess participation group (71.40%, n = 120) and the no recess
participation group (78.80%, n = 130); the difference was not statistically significant, χ2 (1, N =
333) = 2.03, p = 0.15. The differences in the number of Limited English Proficient (LEP)
students in the recess participation group (16.70%, n = 28), compared to the no recess
participation group (31.50%, n = 52), was statistically significant, χ2 (1, N = 333) = 9.26, p <
0.01. The difference between the number of special education students in the recess participation
group (8.30%, n = 14) and the no recess participation group (6.70%, n = 11) was not statistically
significant, χ2 (1, N = 333) = 0.14, p = 0.71. Results are summarized in Table 1.
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Table 1
A Profile of Subjects, third Grade
Recess Group
(n = 168)

No Recess Group
(n = 165)

Demographic Characteristics

F

%

F

%

Gendera
Female
Male

78
90

46.40
53.60

88
77

53.30
46.70

Ethnicityb
White
Non-White

102
66

60.70
39.30

32
133

19.40
60.70

Socio-economic Statusc
Free/Reduced Lunch
Non-Free/Reduced Lunch

120
48

71.40
28.60

130
35

78.80
21.20

Limited English Proficiencyd
LEP
Non-LEP

28
140

16.70
83.30

52
113

31.50
68.50

Special Educatione
SPED
Non-SPED

14
154

8.30
91.70

11
154

6.70
93.30

χ (1, N = 333) = 1.32, p = 0.25
χ (1, N = 333) = 57.40, p < 0.01
c 2
χ (1, N = 333) = 2.03, p = 0.15
d 2
χ (1, N = 333) = 9.26, p < 0.01
e 2
χ (1, N = 333) = 0.14, p = 0.71
a 2

b 2

Outcome Measures
The outcome measures included STAAR reporting Categories for mathematics and
reading. Mathematics included Reporting Category 1: Numerical Representations and
Relationships (8 items), Reporting Category 2: Computations and Algebraic Relationships (13
items), Reporting Category 3: Geometry and Measurement (7 items), Reporting Category 4: Data
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Analysis and Personal Financial Literacy (4 items). Reading included Reporting Category 1:
Understanding across Genres (5 items), Reporting Category 2: Understanding/Analysis of
Literary Texts (15 items), Reporting Category 3: Understanding/Analysis of Informational Texts
(14 items).
The scores were correlated. Specifically, the bivariate associations among the
mathematics scores, as computed by Pearson Product-Moment Correlation Coefficient, ranged
from 0.56 to 0.72; among the reading scores ranged from 0.64 to 0.73. All were statistically
significant at the 0.01 level. Thus, multivariate statistical techniques were used to collectively
analyze the reporting category data.
Mathematics Achievement
Achievement in mathematics was measured by the proportion of the correct answers to
the total number of test items in each reporting category. As reported earlier, group differences
on the basis of ethnicity and LEP status were statistically significant. However, neither was
statistically correlated to the total mathematics scores; thus, both were ruled out as confounding
variables. A MANOVA showed group differences on the basis of centroids were not statistically
significant, Wilks’ Lambda = 0.98, F(4, 328) = 1.23, p = 0.30. The effect size, as measured by
Partial Eta Squared, was small (0.02). The equality of co-variance matrices assumption was met,
Box’s M = 12.31, p = 0.28.
The largest sample size divided by the smallest sample size (168/165 = 1.02) was less
than 1.50; thus, the linear models used to analyze the mathematics data were considered robust
with respect to the homogeneity of variances assumption for the various outcome measures
(Stevens, 2009). The means and standard deviations are reported in Table 2
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Table 2
STAAR Mathematics Achievement Scores, third Grade
Recess Group
(n = 168)

No Recess Group
(n = 165)

STAAR Reporting Category

Category 1
Category 2
Category 3
Category 4

M*

SD

M*

SD

0.62
0.63
0.53
0.53

0.26
0.27
0.26
0.29

0.58
0.59
0.52
0.55

0.29
0.29
0.28
0.31

*M = Proportion of correct answers
Note:
Category 1: Numerical Representations and Relationships
Category 2: Computations and Algebraic Relationships
Category 3: Geometry and Measurement
Category 4: Data Analysis and Personal Financial Literacy
A t-test for Independent samples showed that the differences between the recess group
(M = 0.59, SD = 0.23) and the no-recess group (M = 0.57, SD = 0.26) based on the total
mathematics scores were not statistically significant, t(331) = 0.73, p = 0.64. The effect size was
negligible (Cohen’s d = 0.08).
Reading Achievement
Achievement in reading was measured by the proportion of correct answers to the total
number of test items in each reporting category. The LEP status (r = -0.25, p < 0.01) and
ethnicity (r = -0.16, p < 0.01) were correlated with the total reading scores, as determined by
Point Biserial Correlation Coefficient. Thus, they were treated as co-variates and used to adjust
the reading test scores. The observed means, adjusted means, and standard deviations are
summarized in Table 3.
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Table 3
STAAR Reading Achievement Scores, Third Grade
Recess Group
(n = 168)

No Recess Group
(n = 165)

STAAR Reporting Category

Category 1
Category 2
Category 3

M1

M2

SD

M1

M2

SD

0.65
0.56
0.55

0.63
0.55
0.54

0.30
0.25
0.24

0.60
0.53
0.55

0.62
0.54
0.56

0.29
0.25
0.25

M1 = Proportion of correct answers, observed scores
M2 = Proportion of correct scores, adjusted scores
Note:
Category 1: Understanding across Genres
Category 2: Understanding/Analysis of Literary Texts
Category 3: Understanding/Analysis of Informational Texts
The equality of co-variance matrices assumption was met, Box’s M = 6.59, p = 0.37. A
MANCOVA showed the differences between the recess and no-recess groups, based on the
centroids, were not statistically significant, Wilks’ Lambda = 0.99, F(3, 327) = 0.75, p = 0.52.
Partial Eta Squared showed that the effect size was negligible (< 0.01).
A one-way ANCOVA, with the LEP status and ethnicity as the co-variates, showed that
the differences between the recess group (observed mean = 0.57, adjusted mean = 0.56, SD =
0.23) and the no recess group (observed mean = 0.55, adjusted mean = 0.56, SD = 0.23) based on
the total reading scores were not statistically significant, F(1, 329) = 0.03, p = 0.87. The effect
size was negligible (Cohen’s d = 0.02). The largest sample size divided by the smallest sample
size (168/165 = 1.02) was less than 1.50, indicating that the sample sizes were approximately
equal (Stevens, 2009). Consequently, the linear models used to analyze the data were considered
robust with respect to the homogeneity of variances assumption.
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Fourth Grade Results
A Profile of Subjects
The characteristic-present group (n = 167) included fourth grade students who had
participated in recess and the comparison group (n = 170) consisted of fourth grade students who
had not participated in recess. Participants were born between January 2006 and August 2007.
The recess participation group and the no recess participation group included more males than
females. The recess participation group included (52.70%, n=88) males and (47.30%, n = 79)
females. The no recess participation group included (52.40%, n=89) males and (47.60%, n=81)
females. The group differences were not statistically significant, χ2 (1, N = 337) = 0.00, p = 1.00.
Ethnicity was coded as either White or non-White. The students in the recess participation group
were predominantly White (67.70%, n = 113); the students in the no recess participation group
were predominantly non-White (76.50%, n = 130), and the difference was statistically
significant, χ2 (1, N = 337) = 64.43, p < 0.01. Economically disadvantaged students, as
determined by free and reduced lunch eligibility, were similar for the recess participation group
(69.50%, n = 116) and the no recess participation group (78.80%, n = 134); the difference was
not statistically significant, χ2 (1, N = 337) = 3.38, p = 0.06. The difference in the number of
Limited English Proficient (LEP) students in the recess participation group (9.00%, n = 15) and
the no recess participation group (20.00%, n = 34) was statistically significant, χ2 (1, N = 337) =
7.37, p < 0.01. The difference between the number of special education students in the recess
participation group (6.60%, n = 11) and the no recess participation group (8.20%, n = 14) was
not statistically significant, χ2 (1, N = 337) = 0.14, p = 0.71. Results are summarized in Table 4.
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Table 4
A Profile of Subjects, Fourth Grade
Recess Group
(n = 167)

No Recess Group
(n = 170)

Demographic Characteristics

F

%

F

%

Gendera
Female
Male

79
88

47.30
52.70

81
89

47.60
52.40

Ethnicityb
White
Non-White

113
54

67.70
32.30

40
130

23.50
76.50

Socio-economic Statusc
Free/Reduced Lunch
Non-Free/Reduced Lunch

116
51

69.50
32.30

134
36

78.80
21.20

Limited English Proficiencyd
LEP
Non-LEP

15
152

9.00
91.00

34
136

20.00
80.00

Special Educatione
SPED
Non-SPED

11
156

6.60
93.40

14
156

8.20
91.80

χ (1, N = 337) = 0.00, p = 1.00
χ (1, N = 337) = 64.43, p < 0.01
c 2
χ (1, N = 337) = 3.38, p = 0.06
d 2
χ (1, N = 337) = 7.37, p < 0.01
e 2
χ (1, N = 337) = 0.14, p = 0.71
a 2

b 2

Outcome Measures
The outcome measures included STAAR reporting Categories for mathematics and
reading. Mathematics included Reporting Category 1: Numerical Representations and
Relationships (9 items), Reporting Category 2: Computations and Algebraic Relationships (11
items), Reporting Category 3: Geometry and Measurement (10 items), Reporting Category 4:
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Data Analysis and Personal Financial Literacy (4 items). Reading included Reporting Category
1: Understanding across Genres (8 items), Reporting Category 2: Understanding/Analysis of
Literary Texts (15 items), Reporting Category 3: Understanding/Analysis of Informational Texts
(13 items).
The scores were correlated, as noted by Pearson Product-Moment Correlation
Coefficient. Among the mathematics scores, the associations ranged from 0.61 to 0.74; the range
was from 0.68 to 0.72 among the reading scores; all were statistically significant at the 0.01
level. Thus, multivariate statistical techniques were used to analyze the reporting category data.
The sample sizes were approximately equal, because the largest sample size divided by
the smallest sample size (170/167 = 1.02) was less than 1.50 (Stevens, 2009). Thus, the linear
models were considered robust with respect to the homogeneity of variances assumption
(Stevens, 2009).
Mathematics Achievement
The proportion of the correct answers to the total number of test items in each reporting
category was used to measure mathematics achievement. Group differences on the basis of
ethnicity and LEP status were statistically significant. Point Biserial Correlation Coefficient
showed that the LEP status (r = -0.33, p < 0.01) and ethnicity (r = -0.14, p < 0.01) were
correlated with the total mathematics scores, favoring the Whites and non-LEP students.
Therefore, these variables were treated as co-variates and used to adjust the mathematics test
scores. The observed means, adjusted means, and standard deviations are summarized in Table
5.
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Table 5
STAAR Mathematics Achievement Scores, fourth Grade
Recess Group
(n = 167)

No Recess Group
(n = 170)

STAAR Reporting Category

Category 1
Category 2
Category 3
Category 4

M1

M2

SD

M

M2

SD

0.67
0.53
0.56
0.65

0.66
0.51
0.54
0.64

0.25
0.26
0.26
0.30

0.56
0.56
0.60
0.66

0.58
0.57
0.61
0.67

0.24
0.28
0.29
0.32

M1 = Proportion of correct answers
M2 = Proportion of correct scores, adjusted scores
Note:
Category 1: Numerical Representations and Relationships
Category 2: Computations and Algebraic Relationships
Category 3: Geometry and Measurement
Category 4: Data Analysis and Personal Financial Literacy
The assumption of equality of co-variance matrices was met, Box’s M = 1.27, p = 0.24.
A MANCOVA showed that group differences based on the centroids were statistically
significant, Wilks’ Lambda = 0.87, F(4, 331) = 12.56, p < 0.01, and the effect size was large
(Partial Eta Squared = 0.13). Post hoc analyses showed that the statistically significant
differences were due to Category 1: Numerical Representations and Relationships, F(1, 334) =
8.69, p < 0.01, favoring the recess participation group. The examination of total mathematics
scores, adjusted by ethnicity and the LEP status, showed that differences between the recess
group (observed mean = 0.59, adjusted mean = 0.57, SD = 0.23) and the no-recess group
(observed mean= 0.59, adjusted mean = 0.60, SD = 0.24) were not statistically significant, F(1,
334) = 1.06, p = 0.30. The mean difference effect size was negligible (Cohen’s d = 0.11)
Reading Achievement
Achievement in reading was measured by the proportion of correct answers to the total
number of test items in each reporting category. The LEP status (r = -0.34, p < 0.01) and
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ethnicity (r = -0.25, p < 0.01) were correlated with the overall reading scores, favoring the
Whites and non-LEP students. Both were used to adjust the outcome measures. The observed
means, adjusted means, and standard deviations are summarized in Table 6.
Table 6
STAAR Reading Achievement Scores, fourth Grade
Recess Group
(n = 167)

No Recess Group
(n = 170)

STAAR Reporting Category

Category 1
Category 2
Category 3

M1

M2

SD

M1

M2

SD

0.69
0.62
0.53

0.67
0.60
0.50

0.24
0.22
0.24

0.61
0.57
0.50

0.64
0.59
0.52

0.26
0.23
0.25

M1 = Proportion of correct answers, observed scores
M2 = Proportion of correct scores, adjusted scores
Note:
Category 1: Understanding across Genres
Category 2: Understanding/Analysis of Literary Texts
Category 3: Understanding/Analysis of Informational Texts
The equality of co-variance matrices assumption was met, Box’s M = 10.71, p = 0.10. A
MANCOVA showed the differences between the recess and no-recess groups, based on the
centroids, were not statistically significant, Wilks’ Lambda = 0.98, F(3, 331) = 2.41, p = 0.07.
Partial Eta Squared showed that the effect size was negligible (0.02).
A one-way ANCOVA, with the LEP status and ethnicity as the co-variates, showed that
the differences between the recess group (observed mean = 0.60, adjusted mean = 0.58, SD =
0.21) and the no recess group (observed mean = 0.55, adjusted mean = 0.58, SD = 0.23) based on
the total reading scores were not statistically significant, F(1, 333) = 0.02, p = 0.88. The effect
size was negligible (Cohen’s d = 0.02).
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Analysis of Interaction Effect
The interaction effects of recess and grade level on the mathematics and reading total
scores were examined. The sample sizes were approximately equal (largest/smallest < 1.50);
thus, the factorial model was robust with respect to the homogeneity of variances assumption
(Stevens, 2009). The means and standard deviations for mathematics are summarized in Table 7
Table 7
Means and Standard Deviations for Mathematics Total Scores by Recess and Grade
______________________________________________________________________
Grade
Mean*
SD
n
______________________________________________________________________
Recess Group
3
0.59
0.23
168
4
0.59
0.23
167
No Recess Group
3
0.57
0.26
165
4
0.59
0.24
170
______________________________________________________________________
* Proportion of correct answers
A two-by-two Factorial ANCOVA, with ethnicity and the LEP status as the co-variates,
showed that the recess effect, F(1, 664) = 0.81, p = 0.37, Partial Eta Squared = 0.00, the grade
level effect, F(1, 664) = 0.15, p = 0.70, Partial Eta Squared = 0.00, and the recess by the grade
level effect, F(1, 664) = 0.20, p = 0.65, Partial Eta Squared = 0.00, were not statistically
significant.
Another co-variate analysis showed similar results for the reading total scores. The
recess effect, F(1, 664) = 0.01, p = 0.99, Partial Eta Squared = 0.00, the grade level effect, F(1,
664) = 0.06, p = 0.80, Partial Eta Squared = 0.00, and the recess by the grade level effect, F(1,
664) = 0.70, p = 0.40, Partial Eta Squared = 0.00, were not statistically significant. The means
and standard deviations are presented in Table 8.
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Table 8
Means and Standard Deviations for Reading Total Scores by Recess and Grade
______________________________________________________________________
Grade
Mean*
SD
n
______________________________________________________________________
Recess Group
3
0.57
0.23
168
4
0.60
0.21
167
No Recess Group
3
0.55
0.23
165
4
0.55
0.22
170
______________________________________________________________________
* Proportion of correct answers
Summary of the Results
A detailed analysis of the data, which included univariate, multivariate, and co-variate
statistical techniques as well as an examination of the practical significance of the findings did
not support the study’s hypotheses. Although at the fourth grade, the recess group outperformed
the no recess group based on one STAAR reporting mathematics category, the randomness of the
finding could not be ruled out.
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CHAPTER V: SUMMARY, CONCLUSION, AND DISCUSSION
Introduction
Educators strive to provide an environment where students mature and improve their
physical health, social skill, and academic achievement. However, the accountability system
tends to focus on students’ academic achievement as measured by standardized tests. This study
examined the impact of recess on the academic achievement of third and fourth grade students as
measured by the reading and mathematics sections of the State of Texas Assessments of
Academic Readiness (STAAR). The STAAR assessment results were obtained from two
participating public schools in Northeast Texas. One school offered daily recess while the other
did not offer recess. The causal-comparative/group-comparison ex post facto study was
conducted to examine the reading and mathematics assessment data from 333 third grade
students (168 in the recess group, 165 in the no recess group) and 337 fourth grade students (167
in the recess group and 170 in the no recess group). Due to non-experimental nature of the
study, no causal inferences were drawn. The following questions guided the study:
•

What is the impact of recess on student achievement in mathematics among third and

fourth grade students?
•

What is the impact of recess on student achievement in reading among third and fourth

grade students?
The theoretical framework that guided the study was Bjorklund and Green’s Cognitive
Immaturity Hypothesis, CIH (1992). Bjorklund’s CIH suggests that playful breaks and peer
interaction maximize children’s learning by distributing effort over time as opposed to being
concentrated (Jarrett et al., 1998, Pellegrini & Blatchford, 2002; Sindelar, 2004).
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The focus of the study was deemed significant because it had the potential to add to the
body of information on recess and academic achievement in mathematics and reading.
Academic achievement is a primary goal among educators; therefore, public schools have
grappled with the increased emphasis on academic performance, as measured by standardized
tests. The quest for higher test scores has made recess a luxury in some American school
systems. Despite evidence that free play or recess is an important part of child’s physical,
cognitive, and social development (Ginsburg, 2007), many schools have eliminated or reduced
recess for additional instructional time (Hightshoe, LaRue, Northup, Pellergin, & Ridgeway
2003; Juster, Stafford, & Ono, 2004; Gray, 2013). By studying the impact of recess on academic
achievement in two rural school districts in Northeast Texas, the study offered insight on the
academic impact of the presence or absences of recess during the school day.
Summary of the Results
The study examined non-probability samples of 168 third grade students and 167 fourth
grade students that had the opportunity to participate in daily recess and physical education. The
comparison subjects were 165 third and 170 fourth graders who had received daily physical
education (PE) but did not have the opportunity to participate in recess.
Quantitative data from the spring 2016-2017 STAAR scores in mathematics and reading
were obtained. The proportion of correct answers to the total number of test items in each
STAAR Reporting Category measured academic achievement. Descriptive statistics were used
to analyze and summarize the data. A series of chi-square (χ2) tests of independence were
performed to compare the two groups on the basis of gender, ethnicity, special education status,
limited English proficiency status, and socio-economic status. The various STAAR category
scores were correlated with each other; consequently, multivariate statistics were used to analyze
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the academic achievement data. Additionally, ethnicity and limited English proficiency status
were correlated with some of the outcome measures and were treated as confounding variables;
thus, co-variate analysis had to be incorporated in the analysis of data.
In short, a detailed analysis of the data, which included univariate, multivariate, and covariate statistical techniques as well as an examination of the practical significance of the
findings did not support the hypothesis, that recess participation had a positive impact on
academic achievement. Although at the fourth grade the recess group outperformed the no
recess group based on one STAAR reporting mathematics category, the randomness of the
finding could not be ruled out because all other findings were negligible.
Conclusions
The researcher had hypothesized that the third and fourth grade students who had access
to recess would outperform those students that did not have access to recess on the basis of
academic achievement in reading and mathematics STAAR test results. Analysis of the data did
not support the hypotheses. Based upon the results, the researcher concluded that recess
participation was not associated with academic achievement in mathematics and reading.
Discussion
The group comparisons indicated that in this non-experimental study, recess was not a
statistically significant factor in the academic achievement scores on the STAAR mathematics
and reading assessments. These findings contrast with the review of the literature on recess.
However, the data appeared to suggest that giving up some instructional time for recess did not
hinder the academic achievement of the recess participation group when compared to the no
recess participation group.
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Both participating schools had mediocre STAAR scores. The overall low STAAR
assessment performance of the schools might have resulted in homogenous samples, which could
have impacted the results of the study. The schools both had a significant number of
socioeconomically disadvantaged students. However, the number of English Language Learners
and differences among the students’ ethnicity in the recess participation and no recess
participation groups created confounding variables. In spite of attempts to statistically control
the confounding variables, their adverse impact on the results could not be ruled out.
Upon analyzing and interpreting the data, the researcher contacted both participating
schools. During the follow up with each school, the researcher was able to identify some
additional factors that might have impacted the study. The no recess participation group had a
ten-minute break each morning. This break could have given students the opportunity to
socialize, which might have mitigated the lack of recess, enjoyable enough for the students to
reduce their cognitive interference, thus providing some of the same benefits as those of a recess
break. In addition, the master schedule of the no recess participation group required students to
move between classes more frequently than the students in the recess participation group.
The recess participation students had large blocks of time for instruction without breaks
such as PE, lunch, or recess. The master schedule was designed in a manner that students
remained in academic instruction for blocks of 90 to 120 minutes at a time. In addition, several
teachers indicated that they used missing recess as a disciplinary technique. Teachers also stated
that recess time was missed occasionally for makeup work and tutoring. These practices could
have obviously impacted students’ ability to participate in recess. The principal in the recess
participation school indicated that recess was scheduled opposite PE. For example, students who
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had recess in the morning, had PE in the afternoon. This practice should have helped to break up
the school day.
Teachers in the recess participation group indicated that they believed the students
enjoyed and needed recess. The faculty appeared to agree that students need the opportunity to
blow off steam and return to class better prepared to pay attention and complete the assigned
tasks. The campus principal noted that disciplinary referrals seem to increase when bad weather
keeps students from being able to participate in recess for multiple days.
The no recess participation group had implemented recess into its academic year’s
schedule. The principal noted that adding recess was not a philosophical or researched-based
decision; it due to a gap in the master schedule of about 25 minutes. This gap created an
opportunity for the addition of recess time. Teachers in the no recess participation group said
that adding recess had slightly reduced their class time; however, the reduction in time had not
hindered their ability to adhere to the district’s scope and sequence. Time may show if the
addition of recess to the no recess participation campus provides a positive, negative, or no
change to the campus achievement scores.
Implications
The study was designed to determine if there were a link between recess participation and
academic achievement in non-probability samples of third and fourth grade students as measured
by STAAR assessment scores in reading and mathematics. The review of the literature indicated
that recess participation did not have a negative impact on academic performance. In fact, the
literature indicated recess had a positive impact on academic achievement. The literature review
also indicated that recess played an important role in the health, social skills, and behavior of
children. Bjorklund and Green’s Cognitive Immaturity Hypothesis (CIH) was the theoretical
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framework that provided the platform for the possible link between recess and academic
achievement (1992). Limited to childhood, the CIH suggests that children need playful breaks
after sustained cognitive tasks to reduce cognitive interference and facilitate optimal learning.
Cognitive interference is defined as any thought or activity that interferes with the
required tasks. Cognitive interference occurs when attention is diverted from a required task,
impeding or preventing effective performance (Eysenk & Calvo, 1992; Sarason, 1982). The
immaturity of children’s nervous systems keeps them from being able to perform cognitive tasks
with the same efficiency of adolescents or adults. This inefficiency has a direct impact on
academic performance; therefore, children are highly susceptible to cognitive interference after
sustained periods of work (Dempster, 1992). Breaks during sustained cognitive tasks should
reduce cognitive interference and maximize learning and achievement (Toppino, Kasserman &
Mracek, 1991). The framing of this study with Bjorklund and Green’s Cognitive Immaturity
Hypothesis was to ensure recess was considered as a part of the daily schedule as opposed to
being dismissed as a waste of time.
The results of the study should help to continue the conversation about recess and the role
of free play in the development of children and school schedules. Even though the study did not
find statistically significant differences in the recess and non-recess participation groups, policy
makers, parents, administrators, and educators should still review policies and procedures
regarding recess. There is significant literature to indicate recess participation plays an important
role in the social and emotional well-being of children. Therefore, this study must be reviewed
in relation to the existing body of literature, and hopefully, researchers will continue conducting
scientific inquiries in assessing the role of recess in school.
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Recommendations for Further Research
The study’s delimitations, limitations, and assumptions provide opportunities for
additional research. The study employed non-probability sampling; thus, external validity was
limited to the participants of the study. In addition, the study was delimited to academic
achievement of third and fourth grade students in two Northeast Texas school districts. The
researcher recommends replicating the study in other schools with varied demographics. Future
studies should include students form rural and urban schools. Further research may investigate
the length and timing of recess. An experimental intervention that includes age as a
demographic characteristics would be valuable. Due to the quantitative nature of the study, a
qualitative case study regarding students’ and educators’ perspectives on recess may provide
greater insight.
Personal Reflections
I was dumfounded by the results of this study. I fully expected to find a difference
between the characteristic-present group and the comparison group. The mediocre scores from
both schools might have created more homogenous measures than had been anticipated and
could explain the lack of significant results. As an educator, I have witnessed the benefits of
recess for children and the review of the literature supported the link between academic
achievement and recess participation. In conclusion, childhood is a very short period of time.
Denying kids recess may not increase or decrease their academic performance; however,
eliminating it may have a huge impact on a student’s motivation, ability to maintain his/her
behavior, and ability to navigate social situations. I believe educators have a responsibility to
educate the whole child and content knowledge alone is not sufficient for future student success.

55

REFERENCES
Adams, C. (2011). Recess makes kids smarter. Instructor,120(5), 55-59.
Anderson-Butcher, D., Newsome, W. S., & Nay, S. (2003). Social skills intervention
during elementary school recess: A visual analysis. Children & Schools,25(3), 135-146.
doi:10.1093/cs/25.3.135
Aron, A., Poldrack, R., & Wise, S. (2009). Cognition: Basal ganglia role. Encyclopedia
of Neuroscience, 1069-1077. doi:10.1016/b978-008045046-9.00410-1
Baldwin, J., & Baldwin, J. (1978). Reinforcement theories of exploration, play, and psychosocial
growth. In social play in Primates (pp. 231-253). New York: Academic Press.
Bandura, A. (2012). Self-efficacy the exercise of control. New York, NY: Freeman.
Bateson, P. (2005). The role of play in the evolution of great apes and humans. The nature of
play: Great apes and humans, 13-24.
Barros, R.M., Silver, E.J., & Stein, R.E. (2009). School recess and group classroom behavior.
Pediatrics, 123, 431-436.
Bergen, D., & Fromberg, D. P. (2009). Play and Social Interaction in Middle Childhood. Phi
Delta Kappan,90(6), 426-430. doi:10.1177/003172170909000610
Bezold, C. P., Konty, K. J., Day, S. E., Berger, M., Harr, L., Larkin, M., . . . Stark, J. H. (2014).
The Effects of Changes in Physical Fitness on Academic Performance Among New York
City Youth. Journal of Adolescent Health, 55(6), 774-781.
doi:10.1016/j.jadohealth.2014.06.006
Bjorklund, D. F. (1997). The role of immaturity in human development. Psychological
Bulletin,122(2), 153-169. doi:10.1037/0033-2909.122.2.153

56

Bjorklund, D. F., & Green, B. L. (1992). The adaptive nature of cognitive immaturity. American
Psychologist,47(1), 46-54. doi:10.1037/0003-066x.47.1.46
Bjorklund, D. F., & Harnishfeger, K. K. (1987). Developmental differences in the mental effort
requirements for the use of an organizational strategy in free recall. Journal of Experimental
Child Psychology,44(1), 109-125. doi:10.1016/0022-0965(87)90025-7
Bjorklund, D. F., & Pellegrini, A. D. (2000). Child Development and Evolutionary
Psychology. Child Development,71(6), 1687-1708. doi:10.1111/1467-8624.00258
Blatchford, P., Creeser, R., & Mooney, A. (1990). Playground games and playtime: The
childrens view. Educational Research,32(3), 163-174. doi:10.1080/0013188900320301
Borinstein, D. (2011, April 4). Hard Times for School Recess. New York Times. Retrieved
October 21, 2017, from https://nytimes.com/2011/04/04/hard-times-for-recess/
Bossenmeyer, M. (2012, December 6). Play ground: Liability accident or injury. Retrieved
March 11, 2017, from https://peacefulplaygrounds.com/playground-liability-accident-orinjury/
CAHMI. (2016, October). Retrieved October 12, 2017, from http://www.cahmi.org/
California, Department of Education. (2003, May 21). State study proves physically fit kids
perform better academically [Press release]. Retrieved August 21, 2015, from
https://americansportsinstitute.org/wp-content/uploads/pdf/PhysicallyFitKids.pdf
Canning, N. (2007). Children’s empowerment in play. European Early Childhood Education
Research Journal, 15(2), 227-236. Doi:10.1080/13502930701320966
Carmona, R. (2004) The Growing Epidemic of Childhood Obesity, (testimony of Richard H.
Carmona, M.D., M.P.H., F.A.C.S.).

57

Cawley, J., & Meyerhoefer, C. (2012). The medical care costs of obesity: An instrumental
variables approach. Journal of Health Economics,31(1), 219-230.
doi:10.1016/j.jhealeco.2011.10.003
Center on Educational Policy. Instructional Time in Elementary Schools: A Closer Look at
Changes for Specific Subjects . Washington, DC: Center on Educational Policy (February
2008). Available at:
http://www.cepdc.org/document/docWindow.cfm?fuseaction=document.viewDocument&do
cumentid=234&documentFormatId=3713). Accessed April 12, 2016.
Chaddock, L., Erickson, K. I., Prakash, R. S., Kim, J. S., Voss, M. W., Vanpatter, M., Kramer,
A. F. (2010). A neuroimaging investigation of the association between aerobic fitness,
hippocampal volume, and memory performance in preadolescent children. Brain
Research,1358, 172-183. doi:10.1016/j.brainres.2010.08.049
Chaddock, L., Erickson, K. I., Prakash, R. S., Vanpatter, M., Voss, M. W., Pontifex, M. (2010).
Fitness in Preadolescent Children. Developmental Neuroscience,32(3), 249-256.
doi:10.1159/000316648
Chaddock-Heyman, L., Hillman, C. H., Cohen, N. J., & Kramer, A. F. (2014). Iii. The
Importance of physical activity and aerobic fitness for cognitive control and memory in
children. Monographs of the society for research in child development,79(4), 25-50.
doi:10.1111/mono.12129
Chang, R., & Coward, F. L. (2015). More recess time, please! Phi Delta Kappan,97(3), 14-17.
doi:10.1177/0031721715614822

58

Chomitz, V. R., Slining, M. M., McGowan, R. J., Mitchell, S. E., Dawson, G. F., & Hacker, K.
A. (2009). Is there a relationship between physical fitness and academic achievement?
Positive results from public school children in the Northeastern United States. Journal of
School Health, 79(1), 30-37.
Cleveland Clinic. (2017, April 22). Obesity is top cause of preventable life-years lost, study
shows [Press release]. Retrieved June 10, 2017, from
https://newsroom.clevelandclinic.org/2017/04/22/cleveland-clinic-study-finds-obesitytop-cause-preventable-life-years-lost/
Cohen, J. (1988). Statistical power analysis for the behavioral sciences. Hillsdale, NJ: LEA.
Cohen, L., Manion, L., & Morrison, K. (2000). Action research. Research methods in
education, 5, 226-244.
Collins v. Bossier Parish School Board (480 So.2d 846 La. Ct. App. 1986).
Cromwell, S. (2008). Should schools take a break from recess? Education week online.
Retrieved March 3, 2017, from
www.educationworld.com/a_admin/admin/admin088.shtml.
Datar, A., Sturm, R., & Magnabosco, J. L. (2004). Childhood Overweight and Academic
Performance: National Study of Kindergartners and First-Graders. Obesity
Research,12(1), 58-68. doi:10.1038/oby.2004.9
Dempster, F. N. (1992). The rise and fall of the inhibitory mechanism: Toward a unified
theory of cognitive development and aging. Developmental Review,12(1), 45-75.
doi:10.1016/0273-2297(92)90003-k
Diamond, A. (2013). Executive Functions. Annual Review of Psychology, 64, 135–168.
http://doi.org/10.1146/annurev-psych-113011-143750

59

Dockterman, E. (2014, December 5). Study: Obesity May Shorten Life Expectancy by Up to 8
Years. Time.
Dubroc, A.M. (2007). Elimination of recess in schools (A Content Analysis). American
Intercontinental University.
Etnier, J. L., Salazar, W., Landers, D. M., Petruzzello, S. J., Han, M., & Nowell, P.
(1997). The influence of physical fitness and exercise upon cognitive functioning: a metaanalysis. Journal of sport and Exercise Psychology, 19(3), 249-277.
Evans, J., & Pellegrin, A. (1997). Surplus energy theory: An enduring but inadequate
justification for school break-time. Educational Review, 49(3), 299-336.
Eysenck, M. W., & Calvo, M. G. (1992). Anxiety and Performance: The Processing Efficiency
Theory. Cognition & Emotion,6(6), 409-434. doi:10.1080/02699939208409696
Fein, G. (1979). Echoes from the nursery: Piaget, Vygotsky, and the relationship between
language and play. In Fact, fiction, and fantasy in childhood (pp. 1-17). San Francisco:
Jossey-Bass.
Field, A. (2013). Discovering statistics using SPSS. Thousand Oaks, CA: Sage.
File, N., Mueller, J., & Wisneski, D. (2012). Curriculum in Early Childhood Education: Reexamined, Rediscovered, Renewed. Journal of Early Childhood Teacher
Education,33(4), 392-396. doi:10.1080/10901027.2012.732827
Gall, M.D., Gall, J.P., & Borg, W.R. (2015). Applying educational research (7th Ed). Boston,
MA: Pearson.

Gershon, L. (2017, June 1). Why it matters that poor kids don't have time to play. Retrieved
November 1, 2017, from https://talkpoverty.org/2017/06/01/matters-poor-kids-dont-timeplay/

60

Ginsburg, K.R. (2007). American academy of pediatrics, committee on communications and
committee on psychosocial aspects of child and family health. The importance of play in
promoting healthy child development and maintaining strong parent child bonds. Pediatrics,
119, 182-191.
Gray, P. (2013). Free to Learn. New York, NY: Basic Books.
Grissom, J. B. (2005). Physical fitness and academic achievement. Journal of Exercise
Physiology Online, 8(1), 11-25.
Harris, W. T. (1884). Recess: A paper read before the Department of Superintendents of the
National Educational Association at Washington, February 13, 1884.
Hertzig, M. E., & Farber, E. A. (2013). Annual progress in child psychiatry and child
development. London: Routledge.
Hightshoe, A., LaRue, R., Northup, J., Pellegrin, A., & Ridgeway, A. (2003) Effects of recess on
the classroom behavior of children with and without attention-deficit hyperactivity disorder.
School Psychology Quarterly, 18(3), 253-268.
Holder, M. D., & Coleman, B. (2009). The contribution of social relationships to children’s
happiness. Journal of Happiness Studies, 10(3), 329-349.
HumPRO. (2016). Independent Evaluation of the Validity and Reliability of STAAR Grades 3-8
Assessment Scores: Part 1 (Rep. No. 017). Human Resources Research Organization .
Jarrett, O. S. (2003). Recess in elementary school: what does the research say? Retrieved March
02, 2017, from https://ericdigests.org/
Jarrett, O. S. (2013). US-play-coalition_Research-based-case-for-recess. Retrieved March 02,
2017, from https://www.playworks.org/wp-content/uploads/2017/09/US-playcoalition_Research-based-case-for-recess.

61

Jarrett, O., Maxwell, D., Dickerson, C., Hoge, P., Davies, G., & Yetley, A. (1998). Impact of
Recess on Classroom Behavior: Group Effects and Individual Differences. The Journal of
Educational Research,92(2), 121-126. doi:10.1080/00220679809597584
Jarett, O., & Waite-Stupiansky, S. (2009). Recess--it's indispensable! Young Children, 64(5), 66.
Retrieved September, 2009.
Jaslow, R. (2013, October 8). N.Y. school bans balls at recess, cracks down on tag games over
safety fears. Retrieved March 11, 2017, from http://www.cbsnews.com/news/ny-schoolbans-balls-at-recess-cracks-down-on-tag-games-over-safety-fears/
Jenkins, M. (2017, March 13). Folsom Elementary school bans tag after altercations. Retrieved
April 2, 2017, from http://sacramento.cbslocal.com/2017/03/13/folsom-elementary-schoolbans-tag-after-altercations/
Jewett, J., & Peterson, K. (2002). Stress and Young Children. ERIC Digest.
Jones, D. E., Greenberg, M., & Crowley, M. (2015). Early social-emotional functioning and
public Health: The Relationship Between Kindergarten Social Competence and Future
Wellness. American Journal of Public Health,105(11), 2283-2290.
doi:10.2105/ajph.2015.302630
Juster, T.F., Stafford, F. & Ono, H. (2004). Major changes have taken place in how children and
teens spend their time: Child development supplement. Ann Arbor, MI: Institute for Social
Research, University of Michigan.
Kennedy, A. (2006). Counseling Today,49(3), 1-27.
Kiggins, S. (2015, September 23). School district bans tag to 'ensure physical, emotional safety
of students' Retrieved March 13, 2017, from http://q13fox.com/2015/09/23/game-of-tagbanned-to-ensure-physical-emotional-safety-of-students/

62

King, N. R. (1987). Researching play in schools. Meaningful play, playful meaning, 11,
85.
Kirst, S. (2012, September 09). No recess in the schools: Don't kids need to run and holler?
Retrieved November 1, 2017, from
http://www.syracuse.com/kirst/index.ssf/2012/09/post_316.html
Kraus, R. (2005). Recreation and leisure in modern society. Boston: Jones and Bartlett.
Lazarus, M. (1883). About the attractions of play. Berlin: Dummler.
Lynch, S. A., & Simpson, C. G. (2010). Social Skills: Laying the Foundation for
Success. Dimensions of Early Childhood, 38(2), 3-12.
Madigan, J. B. (2004). The new recess model. Instructional Leader, 17(5), 3-5.
Mental health, racial inequities lead 2016 Top 10 child health concerns. (2016, August 15).
Retrieved October 13, 2017, from https://mottpoll.org/reports-surveys/mental-health-racialinequities-lead-2016-top-10-child-health-concerns
Merrell, K. W., & Gimpel, G. (2014). Social skills of children and adolescents:
Conceptualization, assessment, treatment. Psychology Press.
Morton, J. B., Ezekiel, F., & Wilk, H. A. (2011). Cognitive control: Easy to identify but hard to
define. Topics in Cognitive Science,3(2), 212-216. doi:10.1111/j.1756-8765.2011.01139.x
Murray, R., Ramstetter, C., Council on School Health, & American Academy of Pediatrics.
(2012). The Crucial Role of Recess in School. Pediatrics,131(1), 183-188.
doi:10.1542/peds.2012-2993
National Association for Sports and Physical Education. (2002). New study supports physically
fit kids perform better academically.
Norman v. Turkey Run Community School Corp. (274 Ind. 310 1980).

63

Ogden, C. L., Ph.D., Carroll, M. D., M.S.P.H., Fryar, C. D., M.S.P.H., & Flegal, K. M., Ph.D.
(2016). Trends in Obesity Prevalence Among Children and Adolescents in the United States,
1988-1994 Through 2013-2014. JAMA,315(21), 2292-2296. Retrieved October 15, 2017,
from https://jamanetwork.com/journals/jama/fullarticle/2526638.
Olvera v. Pajaro Valley Unified School District (H030185 Cal. Ct. App. September 26, 2007).
Panksepp, J. (2008). Play, ADHD, and the Construction of the Social Brain: Should the First
Class Each Day Be Recess?. American Journal of Play, 1(1), 55-79.
Parsad, B., & Lewis, L. (2006). Calories In, Calories Out: Food and Exercise in Public
Elementary Schools, 2005. ED TAB. NCES 2006-057. National Center for Education
Statistics.
Pellegrini, A. D. (1982). The construction of cohesive text by preschoolers in two play
contexts∗. Discourse Processes,5(1), 101-108. doi:10.1080/01638538209544533
Pellegrini, A. D. (1995). School recess and playground behavior educational and
developmental roles. Albany: State University of New York Press.
Pellegrini, A. D. (2008). The Recess Debate: The Disjuncture between Educational Policy and
Research. American Journal of Play, 181-191. doi:10.4135/9781412964012.n94
Pellegrini, A., & Blatchford, P. (2002, Spring). The Developmental and Educational Significance
of Recess ... Retrieved March 10, 2016, from
Pellegrini, A. D., & Bohn, C. M. (2006). The Role of Recess in Children's Cognitive
Performance and School Adjustment. Educational Researcher,34(1), 13-19.
doi:10.3102/0013189x034001013

64

Pellegrini, A. D., & Davis, P. D. (1993). Relations between children's playground and classroom
behaviour. British Journal of Educational Psychology,63(1), 88-95. doi:10.1111/j.20448279.1993.tb01043.x
Pellegrini, A. D., & Smith, P. K. (1993). School Recess: Implications for Education and
Development. Review of Educational Research,63(1), 51-67. doi:10.2307/1170559
Pellegrini, A. D., & Smith, P. K. (1998). The Development of Play During Childhood: Forms
and Possible Functions. Child and Adolescent Mental Health, 3(2), 51-57.
doi:10.1111/1475-3588.00212
Pellis, S., & Pellis, V. (2013). The playful brain: venturing to the limits of neuroscience.
Oneworld Publications.
Peltokorpi, E., Määttä, K., & Uusiautti, S. (2011). When a child’s emotional coping
fails. Problems of Education in the 21st Century, 3, 637-650.
Perrin, J. M., Bloom, S. R., & Gortmaker, S. L. (2007). The Increase of Childhood Chronic
Conditions in the United States. Jama, 297(24), 2755. doi:10.1001/jama.297.24.2755
Pesce, C., Crova, C., Cereatti, L., Casella, R., & Bellucci, M. (2009). Physical activity and
mental performance in preadolescents: Effects of acute exercise on free-recall
memory. Mental Health and Physical Activity,2(1), 16-22. doi:10.1016/j.mhpa.2009.02.001
Raine, L. B., Lee, H. K., Saliba, B. J., Chaddock-Heyman, L., Hillman, C. H., & Kramer, A. F.
(2013). The influence of childhood aerobic fitness on learning and memory. PLoS
ONE,8(9). doi:10.1371/journal.pone.0072666
Ratey, J. J., & Hagerman, E. (2013). Spark: The revolutionary new science of exercise
and the brain. New York: Little, Brown.

65

Rhea, D. J. (2014, February 14). More Play, Better Education. Retrieved April 01, 2015,
from http://www.edweek.org/
Rhea, D.J. (Feb, 2015). The Liink Project: Putting Play, Character Development, Creative Time,
and Academic Content in Perspective. U.S. Play Coalition 2015 Conference on the
Value of Play. Featured Speaker on the Liink Project. Clemson University. Clemson,
South Carolina.
Rhea, D. J., Rivchun, A. P., & Clark, L. (April, 2017). Change agents for play: Program design
starts with understanding your audience. US Play Coalition Conference. Workshop.
Clemson, South Carolina.
Ridgway, A. (2004). The effects of a recess or break and stimulant medication on the
Classroom behavior of children with ADHD (Unpublished doctoral dissertation). Louisiana
State University. Retrieved September 15, 2015, from http://etd.lsu.edu/docs/available/etd06012004 153913/unrestricted/Ridgeway_dis.pdf
Ridgway, A., Northup, J., Pellegrin, A., Larue, R., & Hightsoe, A. (2003). Effects of recess on
the classroom behavior of children with and without attention-deficit hyperactivity
disorder. School Psychology Quarterly,18(3), 253-268. doi:10.1521/scpq.18.3.253.22578
Riney-Kehrberg, P. (2008). Howard P. Chudacoff. Children at Play: An American
History.:Children at Play: An American History. The American Historical Review,113(3),
815-816. doi:10.1086/ahr.113.3.815a
Robert Wood Johnson Foundation. Why the undervalued playtime may be America's best
investment for healthy kids and healthy schools (Rep.). (2007). Retrieved from
http://www.rwjf.org/content/dam/farm/reports/reports/2007/rwjf18060

66

Roth, J., Brooks-Gunn, J., Linver, M., & Hofferth, S. (2003). What happens during the
school day? Time diaries from a national sample of elementary school teachers. Teachers
College Record,105(3), 317-343.
Rubin, K., Fein, G., & Vandenberg, B. (1983). Play, in: E. Hetherington Handbook of
Child Psychology (Vol. 4). New York, NY: Wiley.
Sallis, J. F., McKenzie, T. L., Kolody, B., Lewis, M., Marshall, S., & Rosengard, P.
(1999). Effects of health-related physical education on academic achievement: Project
SPARK. Research quarterly for exercise and sport, 70(2), 127-134.
Santa, A. (2007). The playground as a classroom. Educational Leadership,64(8), 78.
Sarason, I. G. (1982). Stress, Anxiety, and Cognitive Interference: Reactions to Tests. Ft.
Belvoir: Defense Technical Information Center.
SHAPE. (2015) Physical education is an academic subject., Retrieved March 15, 2017 from
http://www.shapeamerica.org/advocacy/upload/Physical-Education-Is-an-AcademicSubject-2.pdf
Sievertsen, H. H., Gino, F., & Piovesan, M. (2016). Cognitive fatigue influences students’
Performance on standardized tests. Proceedings of the National Academy of
Sciences,113(10), 2621-2624. doi:10.1073/pnas.1516947113
Sindelar, R. (2004). CEEP. Popular Topics. Recess: Is It Needed in the 21st Century?, U of I.
Retrieved July 21, 2008, from http://ceep.crc.uiuc.edu/poptopics/recess.html
Singh, A., Uijtdewilligen, L., Twisk, J., Mechelen, W., Chinapaw, M. (2012) Physical Activity
and Performance at School A Systematic Review of the Literature Including a
Methodological Quality Assessment. Archives of pediatrics & adolescent medicine. 166.
49-55. 10.1001/archpediatrics.2011.716.

67

Slater, S., Nicholson, L., Chriqui, J., Turner, L., & Chaloupka, F. (2012). The Impact of State
Laws and District Policies on Physical Education and Recess Practices in a Nationally
Representative Sample of US Public Elementary Schools. Archives of Pediatrics &
Adolescent Medicine,166(4), 311. doi:10.1001/archpediatrics.2011.1133
Smith, P. K., & Hagan, T. (1980). Effects of deprivation on exercise play in nursery
school children. Animal Behaviour,28(3), 922-928. doi:10.1016/s0003-3472(80)80154-0
Spencer, H. (1873). The Principals of Psychology (Vol. 2). Appleton, New York.
Spinka, M., Newberry, R. C., & Bekoff, M. (2001). Mammalian play: training for the
unexpected. The quarterly review of biology, 76(2), 141-168.
Stevens, J. P. (2009). Applied multivariate statistics for the social sciences. New York, NY:
Routhledge.
Sunderland, M. (2008). The Science of Parenting. UK: Dorling Kindersley Publishing.
Sutterby, J. A. (2007). Recess and the accountability movement. School Administrator,64(11).
Swick, K. J. (1987). Student stress: A classroom management system. Analysis and action series.
NEA Professional Library, PO Box 509, West Haven, CT 06516.
Symons, C. W., Cinelli, B., James, T. C., & Groff, P. (1997). Bridging student health risks and
academic achievement through comprehensive school health programs. Journal of school
Health, 67(6), 220-227.doi:10.1111/j.1746-1561.1997.tb06309.x
Taboada, M. (2016, September 12). Some Austin school kids won't get recess this year after
all. Austin American-Statesman. Retrieved October 30, 2017.
Texas Education Agency. (2012). STAAR media toolkit. Retrieved from http://www.tea.texas.gov
Tizard, B., Blatchford, P., Burke, J., Farquhar, C., & Plewis, I. (1989). Young Children at School
in the Inner City.

68

Toppino, T. C., Kasserman, J. E., & Mracek, W. A. (1991). The effect of spacing repetitions on
the recognition memory of young children and adults. Journal of Experimental Child
Psychology,51(1), 123-138. doi:10.1016/0022-0965(91)90079-8
Trudeau, F., & Shephard, R. J. (2008). Physical education, school physical activity, school sports
and academic performance. International Journal of Behavioral Nutrition and Physical
Activity, 5(1), 10. doi:10.1186/1479-5868-5-10
Turner, L., Chriqui, J. F., & Chaloupka, F. (2013). Walking school bus programs in U.S. public
elementary schools. Journal of physical activity and health, 10(5), 641-645. Retrieved July.
United States. National Commission on Excellence in Education. (1983). A nation at risk : the
imperative for educational reform : a report to the Nation and the Secretary of Education,
United States Department of Education. Washington, D.C. :The Commission : [Supt. of
Docs., U.S. G.P.O. distributor],
Veiga, C. (2016, March 28). Fight for the right to play: Parents seek more recess in Miami-Dade
schools. Retrieved February 12, 2017, from
http://www.miamiherald.com/news/local/education/article68540957.html
Vygotsky, L. S. (1967). Play and Its Role in the Mental Development of the Child. Journal of
Russian and East European Psychology,5(3), 6-18. doi:10.2753/rpo1061-040505036
Wittberg, R.A., Northrup K.I., & Cottrell L. (2009, January/February). Children’s physical
fitness and academic performance. American Journal of Health Education, 40 (1), 30-36.
Retrieved from http://eric.ed.gov/?id=EJ833253
Woodward, J. B., Jr. (2009, October). A study of physical fitness and academic
Performance levels of sixth and seventh grade students. Lynchburg: Liberty University.

69

APPENDIX A

70

71

72

73

74

75

76

77

78

79

80

