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ABSTRACT

Improvingstudentéachievement scordgs been a critical issue for both educators and
legislators. Eliminating or reducing recess to increase indtonal 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 antbind andfourth grade students.

The study employed an ex post facto, cagsahparativégroup comparison research
design and included two elementary schooNantheasfTexas. The characterisfresent
group consisted of a negurobability sample of 16&hird and 167ourth grade students at
elementary schodiAo that incorprated recess as part of the daily master schedule in 2016
2017. The comparison group consisted of thisl and 170fourth graders at elementary school
fBo that did not incorporate recesState of Texas Assessments of Academic Readiness
(STAAR) scoresvere used to measure academic achievement.

A detailed analysis of the data, which included univariate, multivariate, anariete
statistical technigueas well as an examination of the practical significance of the findiindys
not indicate that rexss 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 resuk 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 conEnead.
though the results did not support the a priori hypotheses, favoring recesapibitant to
remember that recess participation did not ap

Policy makers, parentand educators must revigwlicies and procedures regarding recess, and



note tle rolerecesolaysin the social and emotional wddkeing 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 assessingrthe of recess in schooAs school
districts are asked to make dalaven and researebased instructional decisions, it is important

to consider recess in the development of master schedules and plans of action.
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CHAPTER t 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. mhgreave 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 roparnth and the voices of children at play? Do
you recall voices cheering as a spontaneous race took pidice@rk 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 beyst a builtin break for teachers and an excuse to get kids out of the
classroom?

Recess has obviously been considered an in
day. In 1884, a paper by W.T. Harris was presented to the Department of Supenitstendhe
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 injuriestedent 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 physicactivity has obvious health benefits for children. Th8.Surgeon
Gener al , Ri chard H. Carmona, decl ared an obes
increasing rates of obesity, unhealthy eating habits and physical inactivity, we mayfgse the

generation that will be I ess healthy and have



(Carmona, 2004, p. 1). Between 1988 and 2008, the rate of obesity continued to climb in
children 6- 11 years old; from 2008014, it remained stagn&(Ogden, Carroll, Fryar, &
Flegal, 2016). According tihve 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 masssxngreater than or equal to thé"8percentile.
Texas ranks 3%in overweight and obesity rates in children among the st@ieiNl, 2016).

According to C. S. Mott Childrenbés Hospita
childhood obesity was the nuethone health concern of parents from 2011 to ZMental
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 (EhtalHealth 2016). Obesity claims 300,000 American lives each year,
making it the leading cause of preventable death (Cleveland Clinic, 2017). The U.$180ent
billion on obesityrelated health care cost, with childhood obesity accountingltbbilion
(Cawley & Meyerhoefer, 2012). In addition, physical and mental health concerns, such as Type
Il diabetes, depression, bipolar, schizophrenia, Attention Deficit Disorder, and Attention Deficit
Hyperactivity Disorder have increased in children (Madjd204; Gray, 2013; Perrin, Bloom,
& Gortmaker, 2007).

Overweight children suffer other consequences. Overweight and obese students scored
lower than did their peers on standardizedsti@zold, et al., 2014; Datar, Sturm, &
Magnabosco, 2004). The IGarnia Department of Education (2003) examined the relationship
between physical fitness and academic achievement. Relationships between reading and
mat hematics scores from the Stanford Achievem

FitnenessGraracaes were examined. The study included 353,009r&ders, 322,0007



graders, and 279,000'graders. A positive relationship was observed between academic
achievement anBitnenessGraracores across all three grade levels and showed that higher
fitness levels were associated with higher academic achieve@alifo(nia Department of
Education 2003). Woodward (2009) also found that students with higiieenessGraracores
had higher grade point averages and academic test scores than did thepéess.f

Benefits of Recess

Brain research strongly supports a link between physical activity and lea@iiagdock,
Erickson, Prakash, Vanpatter et al., 20CBaddockHeyman, Hillman, Cohen, & Kramer, 2014
Pesce, Crova, Cereatti, Casella, & Bellu@€09). 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 loseoncentration 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. Brderived neurotrophic factor improves the function
of neurons, encourages neaurons 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
availableBDNF, 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 chédrenvialuable skills, such
as negotiation, cooperation, sharing, problem solving, coping, perseverance,-aodtself

through play(Murray, Ramstetter, Council on School Health, & American Academy of



Pediatrics2012) Children that learn to play intective games, such as tag or chase form their
own min societies. According tRiney-Kehrberg(2008), students that develop their own rules
and social structures do well academically. Unfortunately, public pdéoyonstratea different
perspective ofacess.

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 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 improvindgest 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 edusation
substitute for recess have helped justify the reduction of recess (AndBrsdrer, 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 dhargghool day (Parsad & Lewis, 2006;
Barros, Silver & Stein, 2009). Eliminating or reducing recess has become a common practice.
According toHightshoe, LaRue, Northup, Pellergin, and Ridgeway (2003), 40% of schools in

the United States hawdiminated or were considering eliminatingecess. 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

elementaryschools eliminated recess (Kirst, 2012). Ttathlargest school district in the



country, MiamiDadeCounty, requires twp20-minute or thregl5-minute recess timesweek
for prek throughfifth grade, and in spite of pressure from parents for 2@itesnof 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 teab2thildren did not
have recess (Roth, @ksGunn, Linver & Hofferth, 2003). In addition, the study noted
demographic disparities in studentsd access
children, compared to 15% of Caucasian children, did not have recess. The disparity became
even largewhen comparing the socioeconomic levels of students. -Fautypercent of
students living below the poverty line were denied access to recess as compared to seventeen
percent of their more affluent peers. Twefiag percent of students that scoredolethe
mean on standardized test were denied recess, while 15% of those performing above the mean

were denied recess.

Geographic |l ocation also plays a role in
Taboada (2016), students at a majority of the sshool n Au s t-ingbmd SD6s | ow
nei ghborhoods got | ittle to no recess ti me,

more affluent elementary campuses enjoyed recess time daily. A National Center for Education
Statistics (NCES) survey found thettidents in rural and more affluent schools were more likely

to have recess than did their urban andilmeome counterparts (Gershon, 2017; Parsad &

Lewis, 2006). Chang and Coward (2015) found that U.S. students had significantly less recess

than did sidents in China, Finland, Japan, and New Zealand.



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 relof 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
chil dés devel opment and shoul d asoostfuriaye wi t hhel
Ramstetter, Council on School Health, & American Academy of Pedig20d). The health
and cognitive benefits of recess are significant. According to Richard H. Carmona, a former US
Surgeon General, obesity has become an epidemic imi¢aneTl he 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 researdtrongly supports a link between physical activity and learning
(ChaddockErickson, Prakash, Kim et a010;ChaddockHeyman, Hillman, Cohen, &
Kramer, 2014Pesce, Crova, Cereatti, Casella, & Bellucci, 2009). However, school districts
across the nain are reducing or eliminating recess. Therefore, the implications of increasing or
decreasing recess for students may be signifi
wellbeing.
Theoretical Framework
This research was framed by Bjorklundlan Gr eendés Cogni ti ve | mmat
CIH (1992). Bjorklunca n d G Cid sugdess that playful breaks and peer interaction
maximize learning by distributing effort over time as opposed to being concentrated and
continuous (Jarrett et al., 1998 JIBgrini & Blatchford, 2002; Sindelar, 2004). The CIH has two

elements. The first element is cognitive interference, which relates to the immaturity of
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chil drenbés nervous systems and keeps them fro
taskswith 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 cognitiveasksto reduce cognitive intégrence and facilitate optimal learning.
Cognitive interference is defined as any thought or activity that interferes with the required task.
The more irrelevant thoughts and activitig® greater the negative impact on recall and
performance (Sarasobh982).Chi | dr endés i mmature and | imited c
be an adaptive measure designed to reduce the amount of stimulation children receive, making
the process of sensory or language development €Bgdrig & Farber, 2013).The CIH
indicates that childrends tendency to overest
adaption unique to childhood that allows children to learn new skills and behaviors (Bjorklund &
Pellegrini, 2000).

In addition, the CIH suggests free play magxmize 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 grformance (Eysenk & Calvo, 1992; Sarason, 1982). The immaturity of
chil drends nervous systems Kkeeptaskiwihesamef r om be
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 cogtatiksshould reduce
cognitive interference and maximize learning and achievement (Toppino, iass&rMracek,

1991).



Purpose of the Study

The purpose of the study was to examine the impact of recess on the academic
achievement athird andfourth grade students as measured by the reading and mathematics
sections of the State of Texas Assessment aflAmic Readiness (STAAR). Ttierd 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 readimnd 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) Whatimmpact of
recess on student achievement in mathematics athod@ndfourth grade students? (2) What
is the impact of recess on student achievement in reading amahgndfourth grade students?

The study took place in two rural school districtiNiortheastTexas. At the time of
conducting the study, Distrié\0 had an enroliment 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 economicdisadvantaged and 40.00%resk. The average
student to teacher ratio was fifteen to one. Disicthad 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 atisk (58.00%). The average student to teacher ratio was sixteen to one.

Operational Definitions
In the state of Texas, mathematics and reading achievement is measue&taydiof

Texas Assessment of Academic Readiness (STAAR). The STAAR is a rigorous 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 ssmt ¢AEA 2012).
Achievement in STARR mathematics tbird andfourth grades is measured by four reporting
categories: (1) Numerical Representations and Relationships, (2) Computations and Algebraic
Relationships, (3) Geometry and Measurement, and (#) Baalysis and Personal Financial
Literacy (4 items). Achievement in STARR readingtfurd andfourth grades is measured by
three reporting categories: (1) Understanding/Analysis Across Genres, (2)
Understanding/Analysis of Literary Texts, and (3) Ustinding/Analysis of Informational
Texts.
Glossary of Terms

The following definitions and acronyms are provided to assist the reader to better
understand the ternad acronymsised throughout the study:

ADHD - Attention Deficit Hyperactivity Disorder

Brain-derived neurotrophic factds 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 interferencencludes anytaska ct i vi ty that inhibits
a required task (Eysenk & Calvo, 1992).

CIH T Cognitive Immaturity Hypothesis

Dorsa striatumis the portion of the braithat helps with motor integration such as
handeye coor di nat i ofocusonmdtast (A Boldadk, &Wise, 2009).0

FitnenessGranis a healtkrelated physical fithess assessment developed by the Cooper

Institute that uses criterion referenced standatasiforniaDepartment of Educatio2003).

on



Hippocampuss the portim 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 proficiencis a code used by the Texas Education Agenayetatify
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

NTT Novelty Theory

RT1 Relaxation Theory/Recreation Theory

SETI Surplus Energyrheory

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 non
probability sampling; thus x¢ernal validity was limited to the participants of the study. Due to
thenon-experimental nature of the study, no causal inferences regarding recess participation and
academic achievement were drawn. The study used existing data and it was assuwatidézhthat
been accurately measured and colleciesasalsoassumed thahe requiregrotocolhad been
followed in conducting thphysical educationclassesn t he st udyo6s Ipwas t i ci p e
assumed that the researcher remained objectiveghoait 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 st@&made recess a luxury in some

American school systems. Despited®rice that free play or recess is an important part of

10



childés physical, cognitive, and social devel
recess for additional instructional time. Thé udy 6s results add to the
recess andcademic 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 edudapoigy

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 remenhia¢ recess participation did not appear

to hinder the students6é academic performance.
and the health and wellbeing of children, campuses should continue to consider recess practices.
As school districts arasked to make dat@driven and researebased instructional decisionsis

important to consider recess in the development of master schedules and plans fdration

well-balanced curriculum
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CHAPTER II: REVIEW OF LITERATURE
Introduction
Most aduts 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 becoméay;o
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, tgkurns, 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 acadeevieraecht
of third, andfourth grade students as measured by the reading and mathematics sections of the
State of Texas Assessments of Academic Readiness (STARR)stematic review of the
literature was conducted. In reviewing the literature, the fatigwlatabases, facilities, and
search engines were used: EBSCOb6s Discovery
Library at Texas A&M UniversityCorpus Christi, WorldCat, Google Scholar, and Googleis
chapter is organized into four major categor{é@¥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 8century poet anghilosopher, suggested that play was
evidence oburplus energy that remains after the primary needs of children and young animals

were satisfied (Rubin, Fein & Vandenberg,1983). British philosopher and psychologist, Herbert

12
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Spencer, however, is credited with the Surplus Energy Theory (SET). Acctodspgncer

(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 SEfudents 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 sedenttagksin the classroom (King, 1987).

Teachers have been indicating that the need for children to expend excess energy is
evident in their behaviorFor example, off task behavior, lack of concentration, and fidgeting
tend to increase when children ne¢edelease 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 rese 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. éarding to Smith and Hagen (1980), the idea of fuplenergy 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 bé&cetme
however children will continue to play despite being tired. According to SET the longer
children were asked to wait between play sessitie more energy they would need to expend.
However, some children continue to play past the point of fatigue wthié¥s 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 &

13



Davis, 1993; Smith & Hagan, 1980) agrekdt children become restless after sitting for long

periods of time. Pellegrini and Davis (1993) believed the Novelty Theory (NT) is a more

pl ausi ble reason for childrends behaviors and

Novelty Theory

The Novelty Theory suggeststhatchi enés behavior during an
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 requed 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 Davi8)Y#3%n
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 providetiyto children and allows them
to return to class ready to work, thereby improving learning.

Relaxation Theory

Ger man Phil osopher Moritz Lazaruso (1883)
suggests that play is a necessary break to renew theafteénghrolongedasks 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 (Kraug005).

Coagnitive Immaturity Hypothesis

The Cognitive Immaturity Hypothesis (CIH) is limited to childhood and suggests that

children need playful breaks after sustained cognitisksto reduce cognitive interference and
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facilitate optimal learning. Chidr enés | mmature and | i mited cogn
an adaptive measure designed to reduce the amount of stimulation children receive, making the
process of sensory or language development ghteetzig, & Farber, 2013)For example,
young aildren's cognitive immaturity creates a limited capacity for workiregnory, 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 analymddng 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, leadingtopercv e d success. The CIH suc
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 tlempting tasks that they do not do very well due to their perceived success. Self
perceived success may help children learn complicated skills (Bandura, 2012). Children begin to
more accurately identify their level of skill in the late elementary y@tedzig, & 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 occuremdittention is diverted from a required
task, impeding or preventing effective performance (Eysenk & Calvo, 1992; Sarason, 1982).

The i mmaturity of childrends nervous systems
taskswith the same efficiencygf adolescents or adults. This inefficiency has a direct impact on

academic performance; therefore, children are highly susceptible to cognitive interference after

15



sustained periods of work (Dempster, 1992).

Cognitive interference is defined as any tiloiuor 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 cagsiksshould reduce
cognitive interferenceral 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 lik
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 agditve environment.

Sievertsen, Gin@nd Piovesan (2016) analyzed the impact of breaks and fatigue on
studentsodé6 performance on the Danish National
570,376 students were analyzed. The results showefhtigaie 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 -3D minutes improved average test scores by 1.70 standard
deviation. According to SievertserGino,and Piovesan (2016), struggling students appear to
have greater levels of fatiguiusbenefitting more from breaks.

The opportunity for peer interaction during recess helps children to gain confidence while
learning important social skills nesasy for successful relationships in and out of school
(Pellegrini & Bohn, 2006). The CIH places a special importance on thefrpéer 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

16



(Fein, 1979; Vygotsky, 1967). For example, when children take turns being Superman or
Wonder Woman at some point, the bigger, stronger, and faster child mayralemaller,

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, listemthers 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,982). The reduction of cognitive interference helps children return to
the classroonready 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 uniqubowever, 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 whdreators are expected to make data
driven decisions and employ reseabased 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 dists was the education of good citizens, who
were prepared to contribute to society. However, with the publicatidriNaition at Risk
(United States]983), policies and priorities began to change. ANation at Riskeport
created a new public comtmient 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 performanceA Prior to
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Nationd Riskt he f ederal governmentoés role in educat
is a driving force in education reform. Much needed federal grant funds are dependent upon
compliance and student outcomes. Today, educators are focused on statie@hdtandards,
achievement test scores, and students learning concepts at a faster rate and earlier age (File,
Mueller & Wisneski, 2012; Ginsburg, 2007; Jarett & W&teipiansky, 2009; Santa, 2007).

The pressure to perform has pushed the beliethleanore uninterrupted time on task
leads to better the academic outcomes (Jarrett, 2003; Pellegrini, 2008). Educators, however, are
not experiencing the desired results as sted@get and stay off task (Rhea, 2015). Brain
research indicates thatrnuous 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
brainand people become less productive (Sutterby, 2007). However, students are sitting for

longer periods of time with fewer breaks (Jarett & W&tapiansky, 2009). The pursuit for

additional instructional time is not the only reason administrators heueed or eliminated
recess; student Dbehavior and fear of injury I
(Pellegrini, 2008).

The fear of injury or student behavior issues is not a new concern. In 1884, W.T. Harris
told the Department of Supetamdents 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 concer@onsequently, 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 & WaBaipiansky, 2009). According to Bossenmeyer, a retired

elementary school principal and expert witness on playgrouetysaid 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, 201a5ldw, 2013; Kiggins, 2015). However, many

pl ayground injuries can be prevented by follo
Playground Safety Guidelines (Bossenmeyer, 2012).

Litigation over playground injuries suggest that schools are neghkgdong as rules are
established and students are monitored. For exam®llins v. Bossier Parish School Board
(Collins v. Bossier Paristh986), Collins, a kindergarten student, fell from the monkey bars when
another student grabbed his legs. Tdieresulted 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
i c on st isidn ofallupppds is not required. In fact, it is virtually impossible absent a ball
and chaino (p.1).

In the case odNorman v. Turkey Run Community School C@rm. 1980), Norman, a-7
yearold, was running and bumped heads with another child.Stdte 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 Distrig€al. 2007), Olves, 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 &plagorretebseas an approprisge parti e w ¢
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 sutead 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 anotherttger than providing physical education and recess (Slater
et al., 202). 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
Healthand Physical Educators (SHAPE, 2015) stated that physical education is a required course
with standards, benchmarks, and graedsle recess provides an opportunity for unstructured
free play.

Students need the opportunity for unstructured free playpibmal 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 responsedlie 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, & Bekdf, 2001; Pellis & Pellis, 2013). Finally, play is enjoyable for children
leading to greater social attachments and flexibility for prolseiving and seltontrol (Holder
& Coleman, 2009).

There are multiple factors that have contributed to the riegtuect 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 basl on their personal choideowever, 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, copingeaerse,
and seHlcontrol through play (Canning, 200Viurray, Ramstetter, Council on School Health, &
American Academy of Pediatric2012).

Panksepp (2008) suggested that children need culturally rich environments that support a
variety of selfgeneratedctivities. 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 devel opmentlyoohowwe ci al
recruit, use, and invest in the social skills that jestart optimal development (Sunderland,
2008). For children that struggle socially, play offers an opportunity to develop social skills.
According to Lynch and Simpson (2010), therefate 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 #hdaily 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 peeishibits 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 becomenvolved 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 onea ofkjei
opportunitiesto developselfi r ect ed peer rel ationships (Dubr ¢
social competency with their peers is an excellent predictor of school performance and
adjustment (Pellegrini & Bohn, 2008pnes, Greenberg, & Crowie2015.

A 20-year national study found that children with prosocial competencies such as
cooperating with peers, problesolving, helping others, empathy, and listening in kindergarten
were more likely to be successful young ad(ltses, Greenberg, &rowley, 2015). The study
included753 participants from urban and rural communitidgen teachers rated students
social skills on a fivgpoint scale, foeveryonepoi nt i ncrease in a chil dbod
score in kindergarters/he was twice d&kely to attain acollegedegree in early adulthoo84%
more likely to earn a high school diploma; and 46% more likely to have-tinfiglljob at the age
of 25. Foreveryonrpoi nt decrease in a childbés social cc
hada 67% higher chance of having been arrested by early adul®2#dhigher rate of recent
marijuana usage; and 82% higher chandeearig in or on a waiting list for public housing
(Jones, Greenberg, & Crowley,2019)eveloping proper social skills impres academic
achievementandincreasest udent 6s abil ity to transition tc
(Lynch & Simpson, 2010).

Recess impacts student behavior by promoting bramd maturation and may decrease
incidents of depression and Attentionfiog 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 & 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 problers, as opposed to chitdnthat need physical activity armdcognitive 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 receied fourl5-minutes recess breaks daily, two before and two after Jumeldition
to a 45minute physical education class andharactebuilding curriculum taught three times a
week. Dataost udent s6 behavior wer e elinedbehaviot Ehdre an d
was a 25% decrease in all-tdfsk behaviorsvhile students in the comparison school maintained
higher percentages of off task behavi@bsea, Rivchun & Clark, 2017). According to Rhea,
Rivchun, and Clark (2017), students in themention showed a 30% increase on attentional
focus and demonstrated social growBuilding positive peer relationships is a key factor in the
success and wellbeing of children. Recess provides an opportunity for children to build peer
relationships adh practice social skills necessary for current and future success. Children appear
to benefit socially and cognitively from recess.

Coagnitive Benefits of Recess

The cognitive benefits of free play and physical activity are numerous. The idea of
giving W 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 totteagfistructure,

brain function, and cognition (ChaddeEleyman, Hillman, Cohen, & Kramer, 2014).
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Researchers have continued to note a correlation between physical fithess and increased
academic performance (Chomitz et al., 2009; Etnier et al., 198&dar, 2005; NASPE, 2002;
Sallis et al., 1999; Symon€inelli, James & GoffLl997; Trudeau & Shephard, 2008).

Exercise and play increase the béilevel of the available braitherived neurotrophic
factor (BDNF). The BDNF is a protein that allows onernauo 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 somethmeg.. Dr. John Ratey referred to the BDNF as the
Miracle Grow for the Brain (Ratey & Hagerm&13).

Children with higher levels of aerobic fithess have been found to have structurally
different brain volumes, using magnetic resonance imaging (MRI), aedr@pared to children
with lower aerobic fitness levels (Chaddock, Erickson, Prakash, Kim et al., 2010; Chaddock,
Erickson, Prakash, VanPatter et al., 2010). Higher fitness levels amangd 20yearold
children showed larger bilateral hippocampal vaésrand higheranking 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.

Rane et al. (2013) examined the effects of fithess learning and memoryoh®year
old 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 groinastta initial
l earning. One day | ater, the childrends rete

free recall. The higher fit children outperformed the lower fit childpanticularly when using
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free recall such that fithess appears tthance learning. The authors suggested that the benefits
of fithess 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 childreappeared to be related to differences in the volume of the
dorsal striatum region of the basal ganglia. Whean@ 10yearold children were tested, using
flankertasks physically fit children outperformed their unfit peers. During a flatdeks
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 unnecessatstimuli. The
physically fit children showed greater inhibitory control and a larger dorsal striatum (Chaddock,
Erickson, Prakash, Kim et al., 2010).n hi bi t ory control relates to
attention, behavior, thoughts, and emision order to do what is most appropriate or needed
(Diamond, 2018 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 ognitive control and motor integratioAron, Poldrack, & Wise2009).
Cognitive control relates to onedbds ability to
psychological health, learning, and everyday psychological functiohogdgn, Ezkiel, &
Wilk, 2011). Motor integration is the ability of multiple sensory systems to work together. An
example of motor integration is haegle coordination. In this study, fit children were able to
outperform the less fit peers by responding withethppropriate motor response to the visual
cues despite being distracted.

The California Department of Education (2003) examined the relationship between

physical fithess and academic achievement. Relationships between reading and mathematics
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scoresfromt he St anford Achi evement T é&imeness&@amT) and
scores were exami RimahessGrabeospd erd dsmlEctdapacityoady s
compositonmuscul ar strength, muscul ar oeesiverer ance,
classified as (1) in the healthy fitness zone (HFZ) ,which means students met the fithess target or
(2) needs improvement,which means students failed to meet the target.

The California Department of Educati¢@003) study included 353,000 fifraders,

322,000 seventh graders, and 279,000 ninth graders. A positive relationship was observed
between academic achievement &itdenessGraracores across all three grade levels such that
higher fitness levels were associated with higher academievachent California Department

of Education 2003).

Woodward (2009) also found that students with high#renessGramacores in multiple
FitnenessGrartess had higher gradpoint-averages and academic test scores than did their less
fit peers.The stuly 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 participkitteenessGraracores with the West Virginia
Educational Standards Test. When gender and social economic status variables were controlled,
the researchers found that scoring in the healthy fithess zone for aerobic capacity was the only
statistically significant indicator for academic achievement.

Physical activity and higher level of fithess have been found to benefit brain structure,
brain function, cognition, and academic achievement (Chaddegknan, Hillman, Cohen,

Kramer; 2014). Educators would be remiss to overlook the compelling positivéiaegni

benefits of free play and physical fitness. Recess participation cannot guarantee that students
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will be physically ft; however, recess provides students with the opportunity to participate in
activities that can improve their fitness.

Physical Benfits 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 t8%ieercentiles CAHMI, 2016).

Texas ranks 3%5when 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 liveach 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 theyaddave 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 adulthoo8i6gh, Uijtdewilligen, Twisk, Mechelen, & Chinapaw
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2012. The benefits of physical activity are significantforchid n 6 s over al | heal
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
consistentlymcreasing standards for student and teacher performance have afegietbr
every possible instructional minute. Teachers and administrators find themselves battling

between increasing standards, liability concerns, and the belief that kids nepgdhenity 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 gtudents 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, protdeiwing, coping, perseverance, and-self
control through play. Aese social skills are important for successful, personal and professional
relationships throughout life.

Physical activity and higher level of fithess appear to have a positive impact on
academic performance, health, and wellbeing of children. Sonaéuéenecess 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 acadenmiogerty and decase
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 asademic achievement in reading and mathematics.

28

t F



CHAPTER Ill: METHODS
Introduction

The purpose of the study was to examine the impact of recess on academic achievement of
third andfourth grade students, as measured by the reading and mathematics sédtierState
of Texas Assessments of Academic Readiness (STAAR®.following research questions
guided the study:

1 What is the impact of recess on student achievement in mathematics thimbagd
fourth grade students?

1 What is the impact of recesa student achievement in reading amdmgd andfourth
grade students?

Research Design
The study employed an ex post facto, cagsahparative/group comparison research

design. Ex post facto studies can be defined as retrospective. During an ex postddy, the
researcher attempts to better understand an occurrence or condition that already exists (Cohen,
Manion, & Morrison, 2000).Causalcomparative/group comparison research attempts to
identify a reason or cause for previously identified diffeemnamong 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, accamgatative/group
comparison research design wassdrobecause the absence or presence of the independent
variable, recess, already existed. In cagsahparative/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
characteristigoresent group was identified as the group in whidessvas utilized. The
comparison group was identified as the group in whéclessvas norexistent. he outcome
measures were theird andfourthgrade State of Texas Assessments of Academic Readiness
(STAAR) mathematics and reading achievement scores fro@ptiteg of 2017. The study was
designed to determine if thereerealink between recess paiifiation and academic
achievement in reading and mathematics.

Subject Selection

The subjects for the study were from two elementary schodlsiitheasiTexas. At the
time of conducting the stud$chools A and B had an enrollment of approximately 556580d
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 10.40%0a80% 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% AfricaméAr i c a n . School BOs
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 characteristipresent group consisted of a Aambability sample of 16third grade
students and 16urth grade students &dool A that incorporated recess as part of the daily
master schedule in 20017. The comparison group consisted of thd%l and 170fourth

graders aschool B. Students iBchool B participated in a daily#8-minute physical education
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class; however, recess had not been incorporated into the2RQI6chedule. The sample sizes
were approximately equal (largest sample size/smallestisamp < 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 thestitutional Review Board at Texas A&M University
Corpus ChristiAppendix A).
Intervention

The characteristipresent group had a daily-s@inute physical education class in
additonto&830mi nut e daily recess. Re c esplaygraundo k p | ac €
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 werédfggticipate in the activity of their
choice with the peers of their choice.

Instrumentation

In the state of Texa#ije core subject areas of reading, writing, mathematics, science, and social
studies in gradesi311 are tested, using tis¢ate of Texadssessments of Academic Readiness
(STAAR). The STAAR is a rigoroustandardized testing prograhrat emphasizes readiness
standards, which are the knowledge and skills considered most important for success at the next
grade level and for college and car€TEA, 2012).For the purpose of this study, tBpring
20162017 STAAR scores in mathematics and readinghiod andfourthgrade students were
used. The proportion of correct answers to the total number of test items was used to measure

academic adevement 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 relatiopshi Reporting Category Two consistedl@fitems,
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 anatys 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. Reportingdgoay One contained nine items and
assessedumerical representations and relationshifgeporting Category Two consisted of 11
items, covering computations and algebraic relationships. Reporting Category Three consisted
of tenitems associated with getry 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 STAARhird gradereading was nmesured 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@®n. 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 wasasw@ed 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 withifems. 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 STAARttésis been evaluated by an independent
organization to ensure external validity and reliabiliduman Resources Research Organization
(HumPRO) was contracted by the Texaducation Agency (TEA) to ensure test validity and
reliability. Each item was reswed 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, HRGh&etermined 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 provideel tesearcher by the school
districts. For the purpose of the study, ethnicity was coded as either White-\b#titen socie
economic status was coded as either free/reduced lunch-Greedreduced lunch.
Data Analysis
The raw data were exported irttee 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 tendncy 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 |
Errors due to performing multiple tests.

A series of chisquare &) tess of independence ereperformed to compare the two
groups on the basis of gender, ethnicity, special education status, limited English proficiency
status,andsocieconomi ¢ st atus. Al l cont i magrerneoyt e da bd
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 useddsure 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 Engdh proficiency status were correlated with some of the
outcome measures and were treated as confounding variables; thiagat® analysis had to be
incorporated in the analysis of dafBhere is a mathematical expression callegcior, which
represets each subject's score on more than one response variable. The mean of the vectors for
each group is calledaentroid A series of Multivariate Analysis of Variance (MANOVA) and
Multivariate Analysis of Cevariance (MANCOVA) was performed to analyze tBfTAAR
category scores (Stevens, 2009) . Bwankagce M t es
matrices assumption. UnivariateTest was employed for the purpose of post hoc analysis.

Co-variate analysiss a procedure for data analysis thgtiats 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 covariate. It als@ssumes that the confounding variable does not interact with the independent
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variable (i.e., recess in the present study). Itis an analysis of that portion of the variability of the
dependent variable that is not due to the confounding variable. Téebimear model (GLM) is
Yij =Y + T+ b(Xj - X) + g, where Y = the score of subject i under treatment j, Y = the grand
mean on the dependent variablgsThe effect of treatment j, b = a common regression coefficient
for Y on X, X; = the scor®n the covariate for subject i under treatment j, X = the grand mean of
the covariate, and; e the error associated with the score of subject i under treatm®diuisted
means are computdxy: Adjusted mean = Unadjusted mean for l§veb (the mearof 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 incldde@neway Analysis of Variance (ANOVA),
Factorial ANOVA, Oneway Analysis of Cevariance (NCOVA), Independent Sampleeést,
Pearson Produdloment Correlation Coefficient, and PoiBiserial Correlation Coefficient
(Stevens, 2009; Field, 2013Mean di fference effect size, Cohe
small effect, 0.50 = medium effeetnd 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 statistiealiniques 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 pdsicto causatomparative study was to compare academic
achievement in mathematics and reading objective test scaresdatndfourth grade students
who had participated in daily recess to the academic achievement in mathematics and reading
objective tesscores ofhird andfourth 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 wadggtiefbllowing
research questions

1 What is the impact of recess on student achievement in mathematics thimbagd
fourth grade students?

1 What is the impact of recess on student achievement in reading émrdrendfourth
grade students?

The datawvere 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 the2Q07tate 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 | error due to performing multipgle test

Third Grade Results

A Profile of Subjects

The characteristipresengroup @ = 168) includedhird grade students who had
participated in recess and the comparison graupl(65) consisted dhird grade studestwho
had not participated in recess. All participants were born between January 2007 and August

2008.

36



The o 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% = 78) while the no recess piaipation group

included more females (53.30%= 88) than males (46.70%= 77). The group differences

were not statistically significant? (1, N = 333) = 1.32p = 0.25. Ethnicity was coded as either
White or noaWhite. The majority of the studemnin the recess participation group were White
(60.70%, n = 102); the majority of the students in the no recess participation group were non
White (80.60%n = 133), and the difference was statistically significast€l, N = 333) =

57.40,p < 0.01. Eonomically disadvantaged students, as determined by free and reduced lunch
eligibility, were similar for the recess participation group (71.40%,120) and the no recess
participation group (78.80%,= 130); the difference was not statistically sigrifi > (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.%0%28), compared to the no recess

participation group (31.50%, n = 52), was statistically significg(tL, N = 333) = 9.26p <

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 (6.1%711) was not statistically

significant,é® (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 No Recess Group
(n =168) (n =165)

Demographic Characteristics F % F %
Gendet

Female 78 46.40 88 53.30

Male 90 53.60 77 46.70
Ethnicity’

White 102 60.70 32 19.40

NonWhite 66 39.30 133 60.70
Sociceconomic Stattis

Free/Reduced Lunch 120 71.40 130 78.80

Non-Free/Reduced Lunch 48 28.60 35 21.20
Limited English Proficiency/

LEP 28 16.70 52 31.50

Non-LEP 140 83.30 113 68.50
Special Educatich

SPED 14 8.30 11 6.70

Non-SPED 154 91.70 154 93.30

3¢ (1,N=333)=1.32p=0.25
b&(1,N=1333)=5.40,p< 0.01
°&(1,N=1333)=2.03p=0.15
46 (1,N=1333)=9.26p<0.01
& (1,N=333)=0.14p=0.71

Outcome Measures

The outcome measures included STAAR reporting Categories for mathematics and
reading. Mathematics includ&kportingCategory 1Numerical Representations and
Relationships (8 itemsReporting 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 Finaal 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 Psiblducent Correlation Coefficient, ranged
from 0.56 to 0.72; among the reading scoeegyedirom 0.64 to 0.73. All weretatistically
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 correetatsw
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 ssdteus, both were ruled out as confounding
variables. A MANOVA showed group differences on the basis of centroids were not statistically
significant, Wi | k s 6 =10.88#(d3a8) = 1.23p = 0.30. The effect size, as measured by
Partial Eta Squaresyas small (0.02). The equality of-wariance matrices assumption was met,
Box 6=s12.31p=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 mathetaticwere 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 Scordsrd Grade

Recess Group No Recess Group

(n=168) (n =165)
STAAR Reporting Category

M* SD M* SD
Category 1 0.62 0.26 0.58 0.29
Category 2 0.63 0.27 0.59 0.29
Category 3 0.53 0.26 0.52 0.28
Category 4 0.53 0.29 0.5 0.31

*M = Proportion of correct answers
Note: Category 1Numerical Representations and Relationships
Category 2Computations and Algebraic Relationships
Category 3Geometry and Measurement
Category 4Data Analysis and Personal Financiaklacy
A t-test for Independent samples showed that the differences between the recess group
(M =0.59,SD=0.23) and the neecess groupM = 0.57,SD= 0.26) based on the total
mathematics scores were not statistically significd881) = 0.73p = 0.64. The effect size was
negligible Co h e =®.68). d

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 statuf.25,p < 0.01) awl
ethnicity ¢ =-0.16,p < 0.01) were correlated with the total reading scores, as determined by
Point Biserial Correlation Coefficient. Thus, they were treated -asgates and used to adjust
the reading test scores. The observed means, adjusted, medstandard deviations are

summarized in Table 3.
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Table 3
STAAR Reading Achievement Scorddyird Grade

Recess Group

(n =168)
STAAR Reporting Category

M1 M2 SD

Category 1 0.65 0.63 0.30
Category 2 0.56 0.55 0.25
Category 3 0.55 054 0.24

M1 =Proportion of correct answers, observed scores
M2 = Proportion of correct scores, adjusted scores
Note: Category 1Understanding acrosse@res

No Recess Group
(n =165)

M1 M2 SD
0.60 0.62 0.29

0.53 0.54 0.25
0.55 0.56 0.25

Category 2UUnderstanding/Analysis of Literary Texts
Category 3Understanding/Analysis of Informational Texts

The equality of cevariance matrices assumption was rBeg x 60=s6.5%p =0.37. A
MANCOVA showed the differences between teeess and neecess groups, based on the

centroids, were not statistically significaij | k s 6 =10.a,kBd3a7) = 0.75p = 0.52.

Partial Eta Squared showed that the effect size was negligible (< 0.01).

A oneway ANCOVA, with the LEP status amdhnicity as the coariates, showed that
the differences between the recess gralysérved mean 0.57,adjusted mear 0.56,SD=
0.23) and the no recess groabgerved mean 0.55,adjusted mear 0.56,SD= 0.23) based on
the total reading scores veenot statistically significang (1, 329) = 0.03p = 0.87. The effect
size was negligibleG o h e r=®.82). @ihe largest sample size divided by the smallest sample
size (168/165 = 1.02) was less than 1.50, indicating that the sample sizes werareiphpxi

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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FourthGrade Results

A Profile of Subjects

The characteristipresent groupn(= 167) includedfourth grade students who had
participated in recess and the comparison graup1(70) consisted dburth grade studestwho
had not participated in recess. Participants were born between January 2006 and August 2007.
The recess participian group and the no recess participation group included more males than
females. The recess participation group included (52.7888) males and (47.30%,= 79)
females. The no recess patrticipation group included (52.4888) males and (47.60%=81)
females. The group differences were not statistically significa(it, N = 337) = 0.00p = 1.00.
Ethnicity was coded as either White or Agthite. The students in the recess participation group
were predominantly White (67.70%, n = 113); the stislen the no recess participation group
were predominantly nekvhite (76.50%n = 130), and the difference was statistically
significart, & (1, N = 337) = 64.43p < 0.01. Economically disadvantaged students, as
determined by free and reduced lunchibllgy, were similar for the recess participation group
(69.50%,n = 116) and the no recess participation group (78.8084134); the difference was
not statistically significan? (1, N = 337) = 3.38, p = 0.06. The difference in the number of
Limited English Proficient (LEP) students in the recess participation group (9r68%5) and
the no recess participation group (20.000%,34) was statistically significant? (1, N = 337) =
7.37,p< 0.01. The difference between the number of special #dnciudents in the recess
participation group (6.60% = 11) and the no recess participation group (8.20%14) was

not statistically significanig? (1, N = 337) = 0.14, p = 0.71. Results are summarized in Table 4.
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Table 4

A Profile of Subjectsi-ourth Grade

Recess Group No Recess Group
(n=167) (n=170)

Demographic Characteristics F % F %
Gendet

Female 79 47.30 81 47.60

Male 88 52.70 89 52.40
Ethnicity’

White 113 67.70 40 23.50

NonWhite 54 32.30 130 76.50
Sociceconomic Stattis

Free/Reduced Lunch 116 69.50 134 78.80

Non-Free/Reduced Lunch 51 32.30 36 21.20
Limited English Proficiency/

LEP 15 9.00 34 20.00

Non-LEP 152 91.00 136 80.00
Special Educatich

SPED 11 6.60 14 8.20

NonSPED 156 93.40 156 91.80

3¢ (1,N=337) = 0.00p = 1.00
b& (1, N =337) = 64.43p< 0.01
°&(1,N=337)=3.38p=0.06
4&(1,N=1337)=7.37p<0.01
& (1,N=337)=0.14p=0.71

Outcome Measures

The outcome measures included STAAR reporting Categories for mathematics and
reading. Mathematics includ&kporting Category Numerical Representations and
Relationships (9 itemsReporting Category 2Computations 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 Genr(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 Pidduognt Correlation
Coefficiert. 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 analyeeptbréing 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 respethéohomogeneity 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 sis tife ba
ethnicity and LEP status were statistically significant. Point Biserial Correlation Coefficient
showed that the LEP status<-0.33,p < 0.01) and ethnicityr(=-0.14,p < 0.01) were
correlated with the total mathematics scores, favoring théed/and notLEP students.
Therefore, these variables were treated agacmtes and used to adjust the mathematics test
scores. The observed means, adjusted means, and standard deviations are summarized in Table

5.

44



Table 5

STAAR Mathematics Achieveant Scoresfourth Grade

Recess Group No Recess Group

(n=167) (n=170)
STAAR Reporting Category

M1 M2 SD M M2 SD
Category 1 0.67 0.66 0.25 0.56 0.58 0.24
Category 2 0.53 0.51 0.26 0.56 0.57 0.28
Category 3 0.56 054 0.26 0.60 0.61 0.29
Category 4 0.65 0.64 0.30 0.66 0.67 0.32

M1 =Proportion of correct answers
M2 = Proportion of correct scores, adjusted scores
Note: Category 1Numerical Representations and Relationships
Category 2Computations and l§ebraic Relationships
Category 3Geometry and Measurement
Category 4Data Analysis and Personal Financial Literacy
The assumption of equality of a@riance matrices was m&,0 x 6=s1.2Kp = 0.24.
A MANCOVA showed that group differences bdsmn the centroids were statistically
significant, Wi | k s 6 =10.87kFp1d381) = 12.56p < 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 CategdryNumerical Representations and Relationshifk, 334) =
8.69,p < 0.01, favoring the recess patrticipation group. The examination of total mathematics
scores, adjusted by ethnicity and the LEP status, showed that differences between the recess
group pbserved mean 0.59,adjusted mear 0.57,SD= 0.23) and the noecess group
(observed mean0.59,adjusted mear 0.60,SD= 0.24) were not statistically significami(1,

334) = 1.06p = 0.30. The mean difference effect size was negliglble h e =®.41) d

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 statuf.34,p < 0.01) and
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ethnicity ¢ =-0.25,p < 0.01) were correlatewith the overall reading scores, favoring the

Whites and noiLEP 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 Scorésurth Grade

Recess Group No Recess Group

(n=167) (n=170)
STAAR Reporting Category

M1 M2 SD M1 M2 SD
Category 1 0.69 0.67 0.24 0.61 0.64 0.26
Category 2 0.62 0.60 0.22 0.57 0.59 0.23
Category 3 0.53 0.50 0.24 0.50 0.52 0.25

M1 = Proportion of correct answers, observed scores

M2 = Proportion of correct scores, adjusted scores

Note: Category 1Understanding across Genres
Category 2Understanding/Analysis of Literary Texts
Category 3Understanding/Analysisf Informational Texts

The equality of cevariance matrices assumption was rdegg x 6=s10.FM,p=0.10. A
MANCOVA showed the differences between the recess arrdeess groups, based on the
centroids, were not statistically significaw¥j | kamlida=10.98,F(3, 331) = 2.41p = 0.07.
Partial Eta Squared showed that the effect size was negligible (0.02).

A oneway ANCOVA, with the LEP status and ethnicity as thevadates, showed that
the differences between the recess gralysérved mean 0.60,adjusted mear 0.58,SD=
0.21) and the no recess groabgerved mean 0.55,adjusted mear 0.58,SD= 0.23) based on
the total reading scores were not statistically signifidafit, 333) = 0.02p = 0.88. The effect

size was negligibleGoherd s = 0d02).
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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 wasbust 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 thearates,
showed that the recess effdefl, 664) = 0.81p = 0.37,Partial Eta Squared- 0.00, the grade
level effect,F(1, 664) = 0.15p = 0.70,Partial Eta Squared 0.00, and the recess by the grade
level effect,F(1, 664) = 0.20p = 0.65,Partial Eta Squared 0.00, were not statistically
significant.

Another coevariate analysis showed similar results for the reading total scores. The
recess effect (1, 664) = 0.01p = 0.99,Partial Eta Squared 0.00, the grade level effe€i(1,
664) = 0.06p = 0.80,Partial Eta Squared 0.00, and the recess by tade level effect(1,
664) = 0.70p = 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 aad Grad

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, avariete
statistichtechniques as well as an examination of the practical significance of the findings did
not support the st udy éosrthdrade the récess graup outpeAdrmetd o u g h
the no recess group based on one STAAR reporting mathematics catiegoapydomness 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 academiciaecement. However, the accountability system
tends to focus on studentsod academic achievem
examined the impact of recess on the academic achievenmaiti@ndfourth grade students as
measured by the ading and mathematics sections of the State of Texas Assessments of
Academic Readiness (STAAR). The STAAR assessment results were obtained from two
participating public schools iNortheasfTexas Ore school offered daily recess while the other
did not dfer recess. The causabmparative/gromqgomparison ex post facto study was
conducted to examirtbe reading and mathematics assessment data frothiB3g8rade
students (168 in the recess group, 165 in the no recess group) dodr@3grade studentdl67
in the recess group and 170 in the no recess group). Due-Bxpenmental nature of the
study, no causal inferences were drawn. The following questions guided the study:

1 What is the impact of recess on student achievement in mathematics thirtbagd
fourth grade students?
1 What is the impact of recess on student achievement in reading #émrdrendfourth

grade students?

The theoretical framework that guidedthestudg s Bj or k1l und and Gr een
Immaturity Hypothesis, CIH (1992).jBor k1l unddés CIH suggests that |
interaction maximize childrends | earning by d

concentrated (Jarrett et al., 1998, Pellegrini & Blatchford, 2002; Sindelar, 2004).
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The focus of the study waleemed 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 ineased emphasis on academic performance, as measured by standardized
tests. The quest for higher test sedras made recess a luxury in some American school
Ssyst ems. Despite evidence that free play or
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 impasteds on academic
achievement in tweoural school districts ilNortheasfTexas 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 neprobability sampls of 168third grade students and 1&urth
grade students that had the opportunity to participate in daily recess and physical education. The
comparison subjects were 1@6rd and 170ourth graders who had received daily physical
education (PE) but dinot have the opportunity to participate in recess.

Quantitative data from the spring 202617 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 easured academic achievement. Descriptive statistics were used
to analyze and summarize the data. A series edqirare €) tess of independence eve
performed to compare the two groups on the basis of gender, ethnicity, special education status,
limited English proficiency status, and seemnomic 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 limitetddbrgroficiency status
were correlated with some of the outcome measures and were treated as confounding variables;
thus, cevariate analysis had to be incorporated in the analysis of data.

In short, adetailed analysis of the data, which included umata, multivariate, and eo
variate 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 therth 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.

Conclusiors

The researcher had hypothesizeat thethird andfourth 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 théypotheses. 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-egperimental study, recess was 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 somectisial 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 performancetioé 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
anddifferaces among the studentsdé ethnicity in the
participation groups created confounding variables. In spite of attempts to statistically control
the confounding variables, their adverse impact on the results could notdeutle

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 nead&spation 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 interferendbusproviding 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 p#acipation 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 ads#tieral
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 i mpact etdinrecess.dlbBemptinsifal inetheirecesst y t o

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 apkktthe assigned
tasks. The campus principal noted that disciplinary referrals seem to increase when bad weather
keeps studerfrom being able to participate in recess for multiple days.

The no recess participation group had implemented recess istoiacademi ¢ year &
schedule. The principal noted that adding recess was not a philosophical or reseaseked
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. Teashe the no recess participation group said
that adding recess had slightly reduced their class time; however, the reduction in time had not
hi ndered their ability to adhere to the distr
addition of recess tthe 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 npnoballity 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. Bj or kl und and Gr eends GEjH) was thestreeordticalmat ur i t
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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 cognitiiasksto reduce cogtive interference and facilitate optimal learning.

Cognitive interference is defined as any thought or activity that interferes with the
requiredtasks Cognitive interference occurs when attention is diverted from a required task,
impeding or preventingffective performance (Eysenk & Calvo, 1992; Sarason, 1982). The
i mmaturity of childrends nervous systtashkss keep
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 cogsikisshould
reduce cognitive interference and maximize learning and achievenogmifo, Kasserman &

Mracek, 1991). The framing of this studywighj or k1 und and Greends Coghn
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 othe 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 differensen the recess and ngecess particigan 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 wléing 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 Resina

The studyobés delimitations, | imitations, an
additional research. The study employed-porbability sampling; thus, external validity was
limited to the participants of the study. In addition, the study washidetl to academic
achievement athird andfourth grade students in twidortheastTexas school districts. The
researcher recommends replicating the study in other schools with varied demographics. Future
studies should include students form rural andwrdéchools. Further research may investigate
the length and timing of recesAn experimental intervention that includege as a
demographicharacteristicsvould be valuableDue to the quantitative nature of the study, a
gualitative case studyregardh g st udent s & an doneckssenaytpmvide 6 per sp
greater insight.

Personal Reflections

| was dumfounded by the results of this study. | fully expected to find a difference
between the characterisficesent group and the comparison grolipe 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, | have witnessed the benefits of
recess for children and the review of therkature 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 deserineir academic performance; however,
eliminating it may have algue i mpact maotivaton,abilitytd rmamtaio ss/her
behavior,and ability tonavigate social situations believe educators have a responsibility to

educate the whole child and content knowledge alone is not sufficient for future studgesssuc
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APPENDIX A

ORC USE ONLY .

Human Subjects Research Protocol {QQ
HSRP #: |142-17 | for )\\
. . TEXAS A&M
Date Received: __11/20/2017 Exempt, Expedited, or Full Board Review éﬁ%‘;%

RESEARCH
CCOMMERCIALIZATION

OUTREACH

Instructions and Researcher Certifications (Failure to follow may result in a delay in processing)

Complete this form if "research” will be conducted.

Do not complete this form for:
1. non-research activities; or

2. to fulfill TAMUCC coursework only without a research activity or element.

By signing this Human Subjects Research Protocol for Exempt, Expedited, or Full Board Review (HSRP), all Principal
Investigators (Pls), co-Pls, and personnel (collectively, "Researchers"”) certify the following:

1. CITI Training "Social & Behavioral Research - Basic/Refresher"” course has been completed and is current for any research activity
regardless of source of funding or whether unfunded (expires after three years);

2. CITI Training "Responsible Conduct of Research Course" has been completed in addition to the "Basic/Refresher” and is current
only if the source of funding is the National Institutes of Health (NIH) or the National Science Foundation (NSF) (expires after three

years);
3. Have read and understood the responsibilities set forth in TAMUCC Rule 15.99.01.C1.01;

4. If the research is in conjunction with the Corpus Christi Independent School District (CCISD), have followed CCISD processes
and requirements for external research (e.g., consent or assent templates, translation or interpretation requirements, etc); will seek a second
independent approval from CCISD per its requirements - this approval may be sought simultaneously with and independently of
TAMUCC IRB approval (see http://ccisd.us/DEPARTMENTS/ District-Support/External-Research); for questions, contact Dr. Toni Moynihan-McCoy:
toni.moynihan-mccoy@ccisd.us.

5.1f the HSRP is submitted for a doctoral dissertation, have coordinated with the College of Graduate Studies (CGS) to meet its
requirements;

6. Have read and reviewed this HSRP; any applicable supporting documentation or third-party approval has been obtained from the
appropriate authority and has been included as an attachment to the HSRP (e.g. recruitment script, informed consent, parental consent, child assent,
school permission, facility use permission, grant/proposal, Translator Certification, Interpreter Certification, etc); have signed the HSRP electronically;

7. Will immediately report any adverse event to the Institutional Review Board (IRB) or the Office of Research Compliance (ORC);

8. Have submitted the HSRP a minimum of thirty (30) days in advance of the anticipated start date (additional time is required for
review at full board); will communicate whether there is a firm start date or other deadline associated with the HSRP; and

9. Will submit a Completion Report at the conclusion of research under this HSRP.

After completing the foregoing, submit the HSRP with supporting documentation via email to the IRB Mailbox: irb@tamucc.edu
For questions, email:

research.compliance@tamucc.edu
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